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Executive Summary 

Approximately 15 acres of the Kewaunee Marsh Besadny Wildlife Area, in Kewaunee, 

Wisconsin, are contaminated with arsenic. The source of the arsenic is likely a spill from the 

adjacent railroad that occurred in the 1940s. An interim action was completed in 1996 to limit 

the threat of direct contact to the arsenic; approximately 4 acres of the marsh were capped, and 

the 15 acres were enclosed in a fence. In 2002, STS Consultants completed a Phase II Site 

Investigation (SI), and found that the arsenic contamination is limited to the shallow 

groundwater and the upper 2 feet of the marsh sediment (soil), and that arsenic is entering the 

Kewaunee River through two surface water sloughs. On the basis of the results of the SI, site­

specific cleanup standards of 19 mg/kg for soil and 148 )..tg/L for groundwater/surface water 

were established for the site. 

RMT, Inc., was retained by the Wisconsin Department of Natural Resources (WDNR) to 

perform treatability studies for selected remedial options, and prepare cost estimates for a set of 

remedial alternatives for the site. 

During the site investigation, as part of the treatability study, RMT identified a source area for 

arsenic near the railroad tracks. The arsenic in the source area is predominately in the dissolved 

phase and is slowly transported from the source area with groundwater flow, or during high 

water elevation events. The arsenic throughout the rest of the marsh is primarily associated 

with the organic matter in the marsh soil and was found not to leach; rather, the arsenic is 

slowly released into the pore water of the marsh as the organic matter decomposes over time. 

The transport of arsenic in the marsh is primarily attributed to surface water flow mixing with 

the pore water. The concentration of arsenic in the marsh has decreased over time. Based on 

the results of RMT' s laboratory studies and analysis of the site, this decrease can be attributed to 

volatilization of arsenic to arsine gas under reducing conditions in the marsh. 

RMT evaluated remediation of the source area, marsh soil, and slough water to meet the 

cleanup objectives for the site. Treatability studies were completed to evaluate treatment of the 

groundwater in the source area, in situ stabilization and bioreduction of the marsh soil, and 

implementation of a Permeable Reactive Barrier (PRB) or treahnent for the slough water. In situ 

stabilization and the PRB alternatives were eliminated from the remedial options analysis based 

on the results of the treatability studies. The alternatives that were evaluated and for which cost 

estimates were prepared are as follows: 

RMT, Inc. I Wisconsin Department of Natural Resources 
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• Source area: (1) Pump and dispose contaminated water off-site, (2) pump and treat 

contaminated water on-site, or (3) treat contaminated water in situ. 

• Marsh soil: (1) Excavate marsh soil that exceeds the cleanup criteria, or (2) bioremediate 

the marsh soil that exceeds the cleanup criteria that is outside the capped area. 

• Slough water: (1) Install an impermeable barrier to contain the surface runoff, or (2) 

construct an outfall structure around the two sloughs and pump and treat the surface 

runoff water on-site. 

The costs for each alternative are summarized in Table 20. Based on the results of the 

treatability studies and cost estimates, RMT recommends the following: 

• The source area be remediated either through pump and disposal of contaminated 

groundwater off-site, or in situ treatment. 

• The marsh soil be remediated using a bioreduction approach, with field trials being 

conducted prior to any full-scale implementation. 

• The slough water be remediated with the construction of an impermeable barrier. 

RMT, Inc. I Wisconsin Department of Natural Resources 
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1.1 Background 

Section 1 
Introduction 

Approximately 15 acres of the Kewaunee Marsh Besadny Wildlife Area, in Kewaunee, 

Wisconsin, are contaminated with arsenic. The marsh is located approximately 1 mile from the 

mouth of the Kewaunee River, as it flows into Lake Michigan (Figure 1). The source of the 

arsenic is likely from a spill from the adjacent railroad that occurred in the 1940s. In the mid-

1990s, stressed vegetation was observed at the site, which led to soil contamination 

investigations. The investigations showed high levels of arsenic in the stressed vegetation area, 

with lower, but still elevated, arsenic levels in much of the surrounding marsh. A map of the 

site is shown on Figure 1, including the soil concentrations measured during the mid-1990s. 

Following identification and confirmation of the impacts, an interim action was completed in 

1996 to limit the threat of direct contact to the arsenic. Specifically, the most highly impacted 

area (approximately 4 acres) was capped, and the 15 acres known to contain arsenic impacts 

were enclosed within a fence. Following the interim action, a Phase II Site Investigation (SI) 

was conducted in 2002 in which more soil samples were collected and several groundwater 

monitoring wells were installed (STS Consultants, 2004, 2006). The soil arsenic concentrations 

measured in 2002 are shown on Figure 2, and the average arsenic concentrations in the shallow 

groundwater are shown on Figure 3. 

In general, the previous investigations concluded that the arsenic contamination is generally 

limited to the shallow groundwater and the upper 2 feet of the marsh sediment (soil). The 

arsenic concentrations in the soil are highest under the capped area and immediately adjacent to 

the cap, especially to the east and south. The arsenic in the groundwater is in the dissolved 

state, and occurs predominantly as arsenite or arsenate. Groundwater concentrations are 

particularly elevated in the well immediately adjacent to the railroad tracks (MW04-10), where 

the concentrations exceed 1,000,000 ).!g/L. Concentrations in the groundwater monitoring wells 

to the east of the cap are in the low to 1,000 part per billion ().!g/L) range, while the 

concentrations in the remaining wells are generally in the hundreds of parts per billion or 

lower. Concentrations to the west of the tracks or outside the fenced area are at background 

levels (except for MW02-7, east of the cap). 

As part of previous studies, water samples from two sloughs (Figure 3) draining the site to the 

Kewaunee River were sampled (STS Consultants, 2006). Flow rates and arsenic levels in the 

RMT, Inc. I Wisconsin Department of Natural Resources 
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slough water vary with the seasons. Arsenic concentrations in the slough water are in the 

1,000 part per billion range. 

On the basis of the results of the SI, a no further action alternative was evaluated to be 

unacceptable for the site, and site-specific cleanup standards (19 mg/kg for soil and 148 J,Lg/L for 

groundwater/surface water) were developed for the site. Based on the clean-up standards, the 

Wisconsin Department of Natural Resources (WDNR) identified three potential remedial 

options for the site: in situ solidification or stabilization, construction of a permeable reactive 

barrier (PRB), and mechanical removal of "hot spot" contamination. RMT, Inc. (RMT) was 

retained by the WDNR to evaluate these remedial options through treatability work and 

feasibility assessments. 

1.2 Purpose and Scope 

The project initially had the following objectives: 

• To evaluate the effectiveness of various stabilizing agents and the feasibility of 

implementing in situ stabilization/solidification 

• To evaluate the effectiveness of various adsorption agents and the feasibility of 

constructing a permeable reactive barrier (PRB) 

• To evaluate dewatering options and the feasibility of mechanical source area excavation 

• To evaluate the cost for the implementation of each remedial option or combination thereof 

Following RMT' s initial evaluation of possible treatment approaches and based on the results of 

the initial screening of the soil and groundwater in the marsh, the scope of the project was 

modified with concurrence from the WDNR. The modified scope, and that presented within 

this report, includes the following: 

• Define the source area and prepare a conceptual fate and transport model for the site. 

• Evaluate the effectiveness of various stabilizing agents for in situ stabilization/solidification 

of the marsh soil. 

• Evaluate bioremediation of the marsh soil. 

• Evaluate groundwater treatment options for the source area. 

• Evaluate water treatment options for the slough water. 

• Develop feasible conceptual remedial options for the source area, marsh soil, and slough 

water; and estimate the cost for each alternative. 

RMT, Inc. I Wisconsin Department of Natural Resources 
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Section 2 
Site Evaluation 

RMT completed several rounds of  sampling and a general evaluation of  the fate and transport 

of arsenic in the marsh, which are described below. 

2.1 Hydrogeologic Setting 

The spill occurred along a railroad grade constructed through a marsh that is adjacent to the 

Kewaunee River, shown on Figure 1 .  The water table occurs at a depth of approximately 0 to 

2 feet below ground surface (bgs) in a black organic peat that is 7 to 10 feet thick. The hydraulic 

conductivity of this unit ranges from 10-3 to 10-4 cm/s. Below the black organic peat is a unit of 

very dark-gray organic silt that has generally lower hydraulic conductivities ranging from 10-3 

to 10-7 cm/s. 

This portion of the marsh is located on the inside bend of an oxbow of the Kewaunee River, 

approximately 1 mile upstream from its mouth, where the river discharges to Lake Michigan. 

As a result, the water table is very flat and is controlled by the elevation of the Kewaunee River, 

which borders the marsh on three sides. Therefore, the groundwater flow velocity in the 

shallow peat is correspondingly low with an estimated range of 0.5 to 5 feet per year. 

The marsh level is controlled, in part, by the level of Lake Michigan. The U.S. Army Corps of 

Engineers maintains monthly lake levels for the Great Lakes. Monthly data from their Web site 

(www.lre.usace.mil) and a hydrograph of the average lake level between 1945 and 2006 is 

presented in Appendix A. The surface elevation of Lake Michigan has varied by about 6 feet 

since the late 1940s when the spill is thought to have occurred. The average lake level was at 

about 579.5 feet above mean sea level between 1945 and 1950, going up to 581.5 feet in the early 

1950s, and then back down to 580 feet in the late 1950s. The level has fluctuated since that time, 

and is currently at 577.5 feet. The variation in water levels means that mobile arsenic spilled in 

the marsh will have been spread out or moved into the river by the fluctuating water levels. 

The annual precipitation at Kewaunee is 30.30 inches (www.idcide.com/weather/wi/ 

kewaunee.htm). Open water evaporation for northern Wisconsin is about 28 inches per year 

(Linsley and Franzini, 1979; http://wi.water.usgs.gov/pubs/FS-068-00/, 2007).  Transpiration 

(loss of water due to evaporation from plants) may increase the water loss from the marsh to the 

point where there should be no net loss of water from the marsh except due to high flow events 
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(Mitsch and Gosslink, 2000) . During the summer, the groundwater levels indicate an inward 

flow of water from the river to the marsh, reflecting the loss due to evapotranspiration. 

2.2 November 2005 Soil Sampling 

2.2.1 Sample Collection and Compositional Analysis 

A sampling plan was prepared and approved by both the WDNR and the USEP A for the 

collection of grab samples for use in the treatability studies. Sampling was conducted by 

RMT in November 2005, and the locations are shown on Figure 4. Sixteen samples were 

collected by hand from the top foot of material and placed in plastic buckets. Two 

samples were taken from underneath the cap by digging through the cap and taking a 

sample from the top 1 to 2 feet of material below the cap. 

The samples were stored at 4°C until analysis. The workplan was approved iil March 

2006, at which time each sample was homogenized, and subsamples were sent to PACE 

Laboratories for compositional analysis. The laboratory reports are in Appendix B, and 

the results of the composition analysis are given in Table 1 .  The quality control checks 

for samples conducted by PACE Laboratories have been reviewed by RMT and are 

acceptable. 

On the basis of the compositional analysis, two samples were prepared for use in the 

bench-scale treatability studies. One sample was of highly contaminated material 

(arsenic >1,000 mg/kg) and consisted of sample T-1 .  The second sample, the moderately 

contaminated material, was a composite of all samples with compositional arsenic 

values ranging from 200 mg/kg to 1,000 mg/kg, and consisted of equal weights (wet 

weight) of samples T-3, T-5, T-6, T-9, T-10, T-lOA, T-10B, T-11, T-12, T-16, and T-17. 

2.2.2 Leaching Analysis 

Each of the samples collected in November 2005 was subjected to three leaching tests: a 

screening Toxicity Characteristic Leaching Procedure (TCLP), a screening Synthetic 

Precipitation Leaching Procedure (SPLP) using simulated eastern acid rain, and a 

screening SPLP using site groundwater. The groundwater was collected on June 16, 

2006, from MW-20. Screening tests were used rather than the standard regulatory tests 

to facilitate analysis of a large number of options and to reduce the amount of solids and 

site groundwater needed for the testing. 

The screening tests follow the standard USEPA protocols (TCLP-SW 846 Method 1311  

and SPLP-SW 846 Method 1312), with the exceptions that the leaching solution is 

RMT, Inc. I Wisconsin Department of Natural Resources 
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analyzed directly after acidification, and smaller quantities of solid and leaching 

solution are used, while still maintaining the 1:20 solid to solution ratio. Test procedures 

are given in Appendix C. Previous tests have shown that the screening tests correlate 

well with standard leaching test results. The results of the leaching tests and pore water 

analyses are given in Table 2. 

The correlation between compositional arsenic and screening TCLP for arsenic is shown 

on Figure 5. With the exception of the highest concentration point, there is almost no 

relationship between compositional and leachable arsenic. The same is true for the 

SPLP-east and SPLP-site-specific leaching test results, as well (Figure 6). 

The pore water concentrations show a better correlation (R2 = 0.6) with the SPLP 

concentration, especially the site-specific groundwater SPLP (Figure 7). The slope on the 

linear regression is 0.05, i .e., the SPLP arsenic concentration is about one-twentieth of the 

pore water concentration, which is the same as the one-to-twenty dilution used in the 

SPLP test. This trend suggests that the dissolved arsenic present in the leachate from the 

leaching test is primarily diluted pore-water arsenic, and is not leaching from the solid 

material. 

Another indication that the arsenic in the leaching tests comes primarily from the 

dissolved arsenic in the pore water comes from a series of tests using an SPLP (east) test 

protocol, with varying solid-liquid ratios, ranging from 1:1 to 1 :80, and using the 

moderately contaminated composite sample as the solid material. Results of the tests 

using different solid-liquid ratios are shown on Figure 8. The linear relationship 

between the amount of solid used in the leaching test and the resultant arsenic 

concentration in the leachate supports the idea that there is a soluble fraction of arsenic 

in the marsh material, which controls the concentration in the leaching test. Only 

5 percent of the arsenic present in the leachate can be attributed to leaching; therefore, 

95 percent of the arsenic in the sample is not leachable in the SPLP test, and may not be 

modeled in the treatability studies. 

If so, this has important implications for the treatment of the marsh. If the bulk of the 

arsenic is tied up in an insoluble form that is permanently bound, then treatment of just 

the pore water is sufficient. However, if the arsenic is bound in the organic matter in the 

marsh material, and if this arsenic is released over time as the organic matter is 

decomposed, then treatment of the arsenic in the pore water will not result in long-term 

site stabilization. During the bioreduction studies discussed in Subsection 3.1.3, up to 

40 percent reduction in the total arsenic in the marsh material was observed. This is 

much greater than the amount of arsenic present in the pore water (roughly 1 percent of 

the total arsenic over most of the contaminated area), indicating that the solid-bound 

RMT, Inc. I Wisconsin Department of Natural Resources 
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arsenic is being solubilized and then lost from the sample. Treatment of the arsenic 

dissolved in the pore water will not provide long-term site stabilization because the 

arsenic in the organic matter is released when the organic matter decomposes. 

If arsenic stabilization were to be used, then a target concentration for the leaching tests 

is needed for evaluating successful treatment. Since the target arsenic concentration for 

groundwater is 148 ).lg/L, and the leaching tests essentially dilute the sample pore water 

by a factor of 20, the target arsenic concentration for successful treatment is in an SPLP 

(east or site groundwater) is 7.4 ).lg/L. 

2.3 June 2006 Soil Sampling (Cap Area) 

The highest arsenic concentration observed during the November 2005 sampling event was 

2,500 mg/kg in sample T-1 . This is considerably below the concentration detected in the same 

area during the 1994 sampling event (10,700 mg/kg), and in general, the arsenic concentrations 

in the samples collected in November 2005 were lower than samples collected previously at the 

same approximate locations. Whether these lower numbers reflect simple soil heterogeneity or 

a real decrease in arsenic concenh·ations could not be determined without collecting and 

analyzing additional samples. In addition, only 1 .7 mg/L arsenic leached from sample T-1 in 

the screening TCLP test, which is nonhazardous (<5,000 ).lg/L). Since part of the treatability 

study was aimed at evaluating methods to render marsh material that leached arsenic to 

nonhazardous levels, additional sampling of the marsh soil with high arsenic concentrations 

was warranted to confirm the current arsenic concentrations at the site. 

Additional soil samples were collected in June 2006 from under the cap area. These samples 

were taken from locations under the cap that had been previously sampled in order to compare 

the trends in the concentration of arsenic over time in the marsh (Figure 9). The samples were 

collected using a Geoprobe, and the borehole abandonment forms are included in Appendix D. 

The laboratory reports from Pace Laboratories are given in Appendix B, the compositional 

analysis results of the June 16, 2006, sampling are given in Table 3. The results show that the 

concentration of arsenic has generally decreased by a factor of 3 to 4 under the cap between 

1994 and 2005/2006. 

2.4 April 2007 Groundwater Sampling (Source Area) 

The high, and relatively isolated, arsenic concentration in the groundwater at MW04-10 

suggested that MW04-10 was located in, or close to, the source area for arsenic. Previously, STS 

collected two soil samples from the area immediately under the railroad tracks (SB02-17 and 

SB02-18). SB02-18, immediately west of MW04-10, had arsenic concentrations between 1,800 

and 6,520 mg/kg, which are similar to the concentrations observed in the most contaminated 
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area under the cap. SB02-17 had very low arsenic concentrations. These results further 

indicated that there may be an area of high arsenic concentrations in the area under the railroad 

tracks in the vicinity of MW04-10. The arsenic concentrations in the groundwater at MW04-10, 

in the 1,000,000 to 2,000,000 )lg/L range, are sufficiently elevated so as to suggest that this 

arsenic is a residual of the original spill, and has remained in the dissolved state for the decades 

since the spill. Based on the available data, it was hypothesized that the dissolved-phase 

material is acting as the ongoing source area for arsenic at the site. 

In order to confirm the hypothesis discussed above, and to delineate the extent of the proposed 

source area, groundwater samples were collected from the area near MW04-10 on April 3, 2007. 

A Geoprobe® was used to install 22 borings, and groundwater was collected from 21 of these 

borings using temporary well points. The locations of the borings are shown on Figure 10 and 

the borehole abandonment forms are included in Appendix D. Groundwater profiling was 

completed in 3-foot intervals in the top 24 feet of the saturated zone in boring T2-0, and one 

groundwater sample was collected from the upper 5 feet of the aquifer in the remaining 

borings. 

The arsenic concentrations measured in the groundwater are summarized in Table 4 and are 

shown on Figure 10. The results show that there is an area of high arsenic levels (>100,000 )lg/L) 

in the groundwater under the railroad tracks, near MW04-10, which is the source area for the 

site. The source area (>100,000 )lg/L) encompasses the entire 20-foot width of the railroad bed 

and extends approximately 30 feet east from the railroad bed, while the lateral extent is 

approximately 70 feet long and centered on MW04-10. The persistence of such high arsenic 

concentrations in the source area since the presumed spill indicates that the groundwater flows 

at extremely slow rates from this location. It is likely that a low-permeability soil layer 

surrounds the railroad ballast, resulting in low flow under normal conditions. Surges of arsenic 

may be allowed to overflow the low-permeability layer and enter the marsh under high water 

conditions. 

Several cation concentrations (calcium, iron, magnesium, and sodium) were also measured in 

the groundwater, to determine if the arsenic is associated with a counter ion. The 

concentrations are summarized in Table 4, and plotted versus arsenic concentrations on 

Figure 11 .  Arsenic and calcium/magnesium are linearly related, whereas the other cations 

(especially sodium) have no correlation with the arsenic concentrations. When plotted 

according to the charge contributed to the water (as mequivalents/L), arsenic is related in a 

1 : 1  relationship with the sum of calcium and magnesium (Figure 12). This suggests that the 

original spill was of calcium/magnesium arsenate or arsenite (both were used as pesticides) . In 

all likelihood, the original material was a neutral calcium/magnesium arsenate, since the arsenic 
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at the site is predominantly arsenate, and it is highly unlikely that arsenite would have oxidized 

to arsenate in reducing conditions at the marsh. 

2.5 Conceptual Model of Advective Transport 

As described in the Site Assessment and Remedial Alternatives Report (STS, 2004), 

groundwater flow, alone, does not explain the transport of arsenic from the likely spill area to a 

distance of over 1,000 feet to the east. Therefore, RMT developed a conceptual model to 

describe the fate and transport of the arsenic at the site. This model assumes that infiltration 

and overland surface flow of dissolved phase arsenic are the primary transport mechanisms at 

the site. The original spill of arsenate was likely as a solid. This solid remained on the ground 

surface of the railroad embankment until it was dissolved by rain or melting snow. A portion 

of the arsenate solution infiltrated into the groundwater in the railroad ballast beneath the spill, 

which accounts for the residual source area of dissolved-phased arsenic described in 

Subsection 2.4. The rest of the dissolved-phase arsenic was carried across the marsh via 

overland flow, which accounts for the historical area of distressed vegetation. Once spread 

across the marsh, the impacted surface water seeped into the shallow water table and was 

incorporated into the marsh solids and vegetation. In the groundwater, arsenic transport has 

been limited to slow groundwater migration and to events (i.e., spring snow melt with high 

river elevation) where overland surface flow would mix with impacted groundwater and 

organic material and leave the site through a surface water pathway (e.g., the sloughs) . 

The arsenic in the groundwater and surface water at the site persists likely as a result of the 

residual source area, the low groundwater flow rate, and the fact that a large portion of the 

arsenic that was spread across the marsh is now associated with the organic matter in the soil 

retained in an aerobic layer at the surface of the marsh (described in Subsection 2.2.2) .  
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3.1 Marsh Soil Treatability Studies 

Section 3 
Treatability Studies 

The residual arsenic i n  the upper 2 feet o f  soil a t  the marsh requires remediation in order to 

achieve the cleanup criterion for the site. The following three potential alternatives were 

considered for the marsh soil: 

1. Excavation and disposal 

2. In situ stabilization 

3. Bioremediation 

Laboratory-based treatability studies were completed in order to better evaluate in situ 

treatment and the bioremediation as remedial options. These studies are discussed below 

following a brief discussion on arsenic environmental chemistry. 

3.1.1 Arsenic Environmental Chemistry 

Treating the arsenic-contaminated marsh materials involves converting the arsenic to a 

form that is stable (i.e., nonleachable) in the environment, or reducing the concentration 

of arsenic to levels that do not pose a threat to human health or the environment. Such 

treatment involves manipulating the form of the arsenic and the leaching environment 

to which the arsenic is exposed in order to minimize the leaching potential for the 

contaminant. An understanding of the environmental chemistry of arsenic is crucial for 

developing successful treahnent approaches. The discussion below is a very brief 

summary of the applicable portions of the geochemistry of arsenic relevant to the marsh 

environment. 

Arsenic exists in four oxidation states in the environment: -III (arsine), 0 (element), +III 

(arsenite), and +V (arsenate). Of these, the +III and +V states are by far the most 

prevalent. The -III oxidation state is found only under very reducing conditions. If the 

redox potential is in the range where sulfate is reduced to sulfide, or organic matter 

converted to methane, arsenic can be reduced to the arsine form. This is generally 

present as HJAs, a gas. Under oxic conditions (where oxygen or air is present), arsenate 

is the stable form, while under mildly reducing conditions, arsenite is stable. 

Microorganisms are capable of methylating arsenic to form the methylated arsenates or 

arsenites. Figure 13 shows the h·ansformations of arsenic in the soil environment. 
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Arsenate is chemically similar to phosphate, and occurs in a variety of protonation states 

- H3AS04, H2As04-, HAs042-, and As043-. In the pH range common in the marsh 

environment (from slightly acidic to slightly basic), H2As04- and HAs042- are the 

predominant forms. Arsenate forms very insoluble compounds with several common 

cations, most notably iron. Arsenate is also very strongly adsorbed on iron oxides or 

hydroxides, and on several other common metal oxides or hydroxides (e.g., Mn02, 

Al(OH)3) . Such adsorption is pH dependent, with the strongest adsorption in the mildly 

acidic pH range (3 to 6). 

Arsenite, which is found under mildly reducing conditions, occurs in either the acid 

form (H3AS03) or as the monoanion (H2As03- ). The conversion from the acid to the 

anion occurs at a pH of around 9, which means that in neutral to slightly acidic 

conditions such as are common in a marsh, arsenite occurs in the uncharged acid form. 

Arsenite is often considered to be more mobile in the environment than arsenate, since 

the common understanding is that it is less strongly adsorbed on iron hydroxide than 

arsenate. However, the pH dependence of arsenite adsorption is quite different from 

that of arsenate, with the maximum adsorption for arsenite occurring at around the pKa 

of 9.2 (pH at which the acid form is half dissociated) . At more acidic and more basic pH 

values, arsenite adsorption goes down. At slightly acidic pH values (<7), arsenate is 

much more strongly adsorbed than arsenite. In contrast, at slightly basic pH values 

(8-10), arsenite is the more strongly adsorbed species. However, under the slightly 

reducing conditions at which arsenite is stable, ferric iron is reduced to ferrous iron. 

Since ferric hydroxides are major adsorbents for arsenic species, arsenic is more mobile 

under slightly reducing conditions than under oxidizing conditions. The release of 

arsenic under mildly reducing conditions (under which arsenite is the stable form) as 

ferric hydroxides are reduced may give rise to the popular impression that arsenite is 

the more mobile form. 

3.1.2 Stabilization 

The purpose of the stabilization studies was to evaluate different additives that could be 

used to chemically or physically stabilize arsenic in the marsh material, and 

consequently reduce the soluble arsenic concentration (and presumably bioavailability). 

The bench-scale studies evaluated different additives and different doses of the 

additives, and the effects these had on stabilizing the arsenic in the high arsenic and 

moderate arsenic composite samples collected in November 2005. Treatment 

effectiveness was evaluated using the screening leaching tests, including the TCLP and 

two SPLP tests using simulated eastern rainfall and site groundwater, as described in 

Subsection 2.2.2. The following additives were tested: 
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Al(OH)3 

Ab (S04)3 

Ab (S04)3 + CaC03 

Metallic iron (Fe) 

Iron foundry byproducts 

Fe2 (S04h 

Fe2 (S04)3 + CaC03 

Pyrite (FeS2) 

Cement 

Arsenic adsorbent (Anderson) 

The tests were run by introducing a specific amount of additive to the sample, allowing 

the sample to react for several hours (approximately 4), then running the three leaching 

tests on the treated sample. For cement-treated samples, the treated samples were 

allowed to set for 1 week prior to testing. The cemented material was broken into pieces 

(approximately% inches in diameter, according to the leaching test protocol) before 

leaching analysis. Also, some additives (Fe, pyrite) were tested at both 4 hours and after 

1 week reaction time to monitor the effect of time on treatment effectiveness. In 

addition, five replicates of each unh·eated composite were analyzed throughout the 

testing, and the mean value from the tests was used for comparison. 

The results of the testing are summarized in Table 5. The results from the test using 

SPLP site-specific groundwater are presented graphically on Figures 14 and 15, for the 

high and moderate arsenic samples, respectively. The additives can be grouped based 

on their effectiveness (i.e., reduction in SPLP leachable arsenic), as follows: 

Little or no effectiveness (arsenic reduction of less than 20%)- Al(OH)3, pyrite 

Moderate effeCtiveness (arsenic reduction of 50 to 80%) - Ab (S04)3, Fe2 (S04)3, Fe203, 

foundry byproducts, Anderson arsenic adsorbent 

Good effectiveness (arsenic reduction of >90%)- Fe2(S04)3 + CaC03, Fe, cement 

Al(OH)3 and pyrite had little consistent reduction on leachable arsenic in the SPLP, 

suggesting that sorption on the aluminum hydroxide or pyrite surface was not strong 

enough to lower arsenic concentrations. It should be noted that, originally, sodium 

sulfide (Na2S) was also going to be tested. However, strong hydrogen sulfide (H2S) 

odors were encountered during sample preparation. Because H2S is highly toxic, further 

testing was not conducted because of the health and safety concerns associated with the 

use of the material in the field. 
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Several of the additives reduce arsenic by between 50 and 80 percent at one or more of 

the doses tested, including Ab (S04)3, Fe2 (S04h, and Fe203. The reduction indicates that 

the chemistries are moderately effective, but are not as effective as the last set. 

The third group of additives reduced arsenic concentrations in the tests by greater than 

90 percent. These include metallic iron, ferric sulfate plus calcium carbonate, and 

cement. 

Metallic iron may work via one (or more) of several mechanisms. Iron is a strong 

reducing agent and could reduce arsenic to arsenic metal or arsenic gas. Both are 

relatively insoluble and would not leach (arsenic gas would be lost from the test) . Iron 

will also reduce sulfur species to sulfide, which could precipitate arsenic as an arsenic 

sulfide. Iron addition reduced arsenic concentrations to relatively low values (in some 

cases <6 flg/L), although there is some scatter in the data. Iron is commonly used in 

reactive barrier walls to remove chlorinated solvents. An added advantage is that 

metallic iron works in an anaerobic environment, and so would be effective in the marsh 

subsurface. It would not be effective in a reactive barrier wall that is exposed to air or 

oxygenated water since the iron would quickly oxidize and lose its treatment 

effectiveness. 

The combination of ferris sulfate and calcium carbonate was also effective in lowering 

arsenic concentrations and was more effective in the TCLP or SPLP-East tests than in the 

SPLP-Site tests. Ferric sulfate acts as both a precipitant and as an adsorbant; the calcium 

carbonate (limestone) serves to neutralize the acid generated from the iron hydrolysis. It 

is well known that arsenate and arsenite are strongly adsorbed on iron hydroxide (Pierce 

and Moore, 1982; Sun and Doner, 1996; and Jain et al., 1999) . Forming the iron 

hydroxide in situ provides a very high surface area solid on which the adsorption can 

occur. 

Under certain conditions, iron hydroxide will be reduced to ferrous iron, which releases 

any arsenic associated with the solid. Thus, ferric sulfate treatment will be effective only 

as long as the sample remains oxic (at the surface of the marsh or in the aerated section 

of a reactive barrier wall). 

Cement was also effective in reducing arsenic concentrations. Cement physically traps 

arsenic in the cement matrix and prevents contact between the marsh water and the 

solids. The high calcium content of cement may also precipitate arsenic as calcium 

arsenate. Cement treatment should be relatively permanent as long as the cement 

remains intact. Normally, cement is used to form a large monolith. However, the 

cement marsh material mixture can also be formed into smaller pieces that can still 
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reduce arsenic leaching. The smaller pieces would have two advantages over a large 

block. They would have less effect on the local groundwater flow, and the pieces would 

tend to sink over time, removing the material from contact with the surface water. 

As discussed in Subsection 2.2.2, the majority of arsenic in the marsh is insoluble and 

non-leachable. Therefore, although some stabilization additives have been evaluated as 

effective, they are likely only controlling the soluble arsenic and will have little effect on 

solid-bound arsenic at the site. Given the low mineral content of the marsh material, the 

arsenic is likely tied up in an organic form which is slowly released to a soluable form as 

the organics decompose. If in situ stabilization was selected as a remedial option at the 

site, it would require that a stabilization agent be continuously applied to the marsh for 

decades as the arsenic is slowly released from the organic matter. On the basis of this 

interpretation from the results of the leaching test and the stabilization treatability tests, 

in situ stabilization, although effective, is not a feasible approach to remediating the 

marsh, and further evaluation of in situ stabilization is therefore not recommended. 

Consequently, further consideration of this alternative and a cost for this option was not 

prepared for this report. 

3.1.3 Bioreductants 

Arsenic can be converted to a volatile form (either arsine or methyl arsines) under very 

reducing conditions. Such conditions are found in marshes. If this natural process 

could be enhanced, it might be possible to eliminate arsenic from the marsh by 

converting arsenic to a gaseous form that would volatilize from the marsh. 

Marshes are known to be major producers of methane, and arsines can be generated 

under the highly reducing conditions required for methane generation. One laboratory 

study showed that methane-generating bacteria can convert arsenate and arsenite to 

arsine gas from arsenic-contaminated soil, although in their study, only a small fraction 

of the arsenic in the soil was volatilized (Bachofen, et al. 1995) . 

The confinement of the arsenic to the top 2 feet of the marsh raises the question as to 

why the arsenic is not more uniformly distributed throughout the marsh, particularly 

into the deeper sediment. Arsenic would be expected to move throughout the site with 

the groundwater and infiltrate into the deep soil over time. The confinement of the 

arsenic to the top 2 feet of the marsh suggests a chemical, biological, or physical process 

is controlling the arsenic distribution at the site. 
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3.1.3.1 Site Arsenic Concentrations Over Time 
Samples have been taken of the marsh material during three different time 

periods (1994-1996, 2002, 2004-2006) and appear to show a general decrease in 

arsenic concentration through time. However, there is considerable 

heterogeneity in the arsenic distribution in the marsh, such that two samples 

taken in the same area may have different arsenic concentrations. In order to 

evaluate whether there has been an overall decrease in the arsenic 

concentration in the marsh, all of the sampling points for which samples have 

been taken in the different time intervals were combined and the total arsenic 

mass represented by those samples was compared. The change in arsenic 

concentrations in the marsh material between the different sampling dates was 

made by estimating the concentration in the area around each sampling 

location on the different sampling periods. This approach assumes that the 

local heterogeneity effects are eliminated by using a larger number of sample 

locations. This approach does not estimate the total mass of arsenic in the 

marsh, but rather the mass of arsenic in the sample areas. The mass estimates 

represent only a fraction of the total arsenic in the marsh and were only used to 

compare the relative change in mass during the period between 1995 and 2006. 

The mass of arsenic in the sampled area of the marsh, outside of the cap, was 

estimated for the soil samples collected in 1995, 2002, and 2005/6. The results 

are presented on Figures 16 and 17. The calculations indicated that there was a 

56 percent decrease in arsenic mass between 1995 and 2002, and a further 

4 percent between 2002 and 2004/5, for a total decrease of 60 percent between 

1995 and 2005, or approximately 5,000 kg. This compares well with the 

measured decrease in concentrations of the marsh material under the cap of 

61 percent, and summarized in Table 3. This analysis shows that there has been 

a significant decrease in the mass of arsenic in the marsh over the period of 

study (1995-2006), but it cannot be used to estimate the overall rate of decay 

since the presumed spill, or the total mass of arsenic in the marsh historically or 

currently. It is also unclear whether the decrease is linear or exponential with 

time. 

STS had also estimated that between 1 and 5 pounds (0.5 to 2.5 kg) of arsenic 

are lost per year (for the year analyzed- 2005). STS attributed this loss to flow 

through the sloughs (STS Addendum, 2006) . However, the amount lost from 

the marsh used in the mass lost estimation for 1995-2002 was 5,000 kg, whereas 

only 25 kg of arsenic could be accounted for by loss through the slough flow. 

Although both numbers are subject to large uncertainties, the magnitude of the 
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difference in the mass loss as calculated by RMT and by STS indicates that there 

has been a major loss of arsenic from the marsh through a route other than flow 

to the river. Since groundwater movement is negligible, the most likely other 

route of loss is volatilization. 

3.1.3.2 Laboratory Bioreduction Studies 
To evaluate the volatilization of arsenic at the site, RMT completed two bench­

scale bioreductant experiments. Strong bioreductants were added to the marsh 

material to stimulate and enhance methane formation and arsine generation in 

both experiments. 

Bioreductant Test 1 - The first experiment tested the concept of creating very 

reducing conditions in the marsh material to enhance arsine production and 

loss using a known methane-generating material as the bioreductant, cow 

manure. Samples of the moderate arsenic composite sample were mixed with 

different amounts of a bioreductant (5, 10, and 25 percent on a wet-weight 

basis) placed in anaerobic gas generation vessels, and the gas generation was 

monitored over time. Samples of the material were taken after 2 weeks and 

6 weeks reaction time for analysis of both compositional and leachable arsenic. 

The sample generated considerable amounts of gas (presumably methane) over 

the duration of the experiment, with the amount of gas proportional to the 

amount of manure added (Figure 18) . This indicates that under the proper 

conditions, the marsh material-bioreductant mix can generate methane. 

The results of the compositional and leaching analysis on the original material 

and after two months biodegradation are summarized in Table 6. 

Compositional arsenic was reduced from 803 mg/kg to 453 mg/kg in the 

25 percent bioreductant sample, or a reduction of 25 percent after accounting 

for dilution due to the bioreductant. Pore water arsenic concentrations actually 

increased with increasing bioreductant use, indicating that the loss was from 

the solid-bound arsenic and not due simply to loss from pore water. 
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Bioreductant Test 2 - A second bioreductant experiment was conducted using a 

variety of bioreductants, as follows: 

Cow manure (25%) 

Whey wastewater from cheese manufacturing(1l (25%) 

Wastewater treatment sludge from cheese manufacturing(r) (25%) 

Lactate (2,500 mg/L) 

Sugar (2,500 mg/L) 

Ethanol (2,500 mg/L) 

In each case, 50 mL of solution or 50 g of slurry were added to 200 g of the 

moderately contaminated sample of marsh material, to give the same final 

volume in the test. The experiment was run for 75 days. 

Gas generation results are shown on Figure 19 and summarized in Table 7. Gas 

generation was considerably more variable than in the first experiment, and 

achieved much lower gas generation rates. For the sugar-treated sample, the 

gas volumes fluctuated during the experiment-first increasing, then 

decreasing-indicating that the sample was re-adsorbing the gas it had 

previously generated. The ethanol-treated sample required 50 days before gas 

generation started. The variability in gas generation rates and lag times may 

reflect the sensitivity of the methane-generating bacteria to the precise 

conditions in the experiment. 

Arsenic concentrations were significantly reduced in the test samples. Arsenic 

concentrations were reduced by between 20 and 40 percent of the original 

value. Cow manure and sugar were the most effective additives at reducing 

arsenic concentrations, and the cheese manufacturing wastewater solids were 

the least effective; however, even the untreated sample lost 20 percent of the 

original arsenic when placed under anaerobic conditions. The results show 

clearly that, under anaerobic conditions, arsenic is lost from the marsh, and that 

the addition of bioreductants can enhance this loss. The variability of the 

results, both in gas generation and in arsenic loss, makes it difficult to reliably 

rank the bioreductants as to effectiveness. The choice of bioreductant to be 

used (if any) depends on ease of application, availability, price, public 

(J) Cheese manufacturing waste products were supplied by Trega Foods, Luxemburg, Wisconsin. Their 

cooperation was greatly appreciated. 
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perception, and the results of field-scale studies that are discussed in the cost 

section of this report. 

These results are consistent with the field observations of the decrease in 

arsenic concentrations over time, and the relative persistence of arsenic in the 

upper foot of the marsh. Cattails will transfer oxygen to the roots and create an 

aerobic zone around the roots (Mitsch and Gosselink, 2000) . Under the aerobic 

conditions, arsenic will not be reduced to arsine gas and remains in the marsh 

material. In order to create the reducing conditions required for arsine 

generation in the upper foot of the marsh, the influx of oxygen into the root 

zone needs to be disrupted by removing the cattails during the duration of the 

marsh treatment until arsenic is reduced to acceptable levels. 

One concern about bioreduction is that the arsenic is converted to a highly toxic 

form-arsine gas-which is being released into the environment. (The air 

quality standard [TLV®-TWA] for arsine is 0.050 ppm-V.) However, the rate of 

arsine generation through bioreduction at the marsh is relatively slow, resulting 

in a low concentration. Given the remote nature of the site, the mixing ratios of 

the generated gas and air would be expected to be more than sufficient in the 

marsh setting, to lower the concentrations of arsine gas at the site to well below 

the TLV. 

3.2 Source Area Treatability Study 

The April 2007, sampling under the railroad tracks identified the residual source area of arsenic 

contamination in the marsh, as described in Subsection 2.4. The arsenic in the source area is 

primarily dissolved in the groundwater, and the source area groundwater must be remediated 

in order to meet the cleanup criterion for the marsh. The following three alternatives were 

considered for the source area remediation: 

1 .  Pump and treat the contaminated groundwater on-site . 

2. Treat the source area groundwater in situ. 

3. Pump and dispose of the contaminated groundwater off-site. 

A laboratory treatability study was performed to evaluate treatment options that could be 

applied to Alternatives 1 or 2. The main objective of the study was to develop a treatment 

approach that would reduce the arsenic concentrations to below the cleanup criterion, and 

render any solids generated in the treatment process as nonhazardous. The procedure and the 

results of the groundwater treatment study are discussed below. 
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3.2.1 Testing Procedure and Results 

An unpreserved sample of groundwater from MW04-10, collected by Ms. Annette 

Weissbach of the WDNR, was provided to RMT for the treatment study. There are 

several approaches that could be used for treating the water, but with arsenic 

concentrations in the millions of microgram-per-liter range, precipitation is a reasonable 

approach. Arsenate forms precipitates with several common cations. Initial tests 

showed that the arsenic in the water from MW04-10 would form precipitates with 

ferrous and ferric iron, calcium, copper, and magnesium. Tests were run using both 

ferrous and ferric iron to remove arsenic, and the results are summarized in Table 8. 

The addition of either ferrous or ferric iron precipitated arsenic (presumably ferrous and 

ferric arsenate, respectively). Ferric iron is clearly more effective at reducing arsenic 

concentrations. Ferric iron is commonly used to remove arsenate from solution (either 

through precipitation or sorption), and is readily available and inexpensive. Therefore, 

further tests were run using ferric iron (as ferric sulfate) to remove arsenic from the 

contaminated water from MW04-10. 

Note that ferric iron is a moderately strong acid, and an alkaline material needs to be 

introduced to neutralize the acid that is generated. The next test involved higher doses 

of both ferrous and ferric iron, with pH adjushnent to bring the pH back to the neutral 

range (pH 6-8). Arsenic concentrations were measured both before and after pH 

adjustment of the iron-treated solution. 

Ferric iron is able to reduce arsenic concentrations to low levels. The next step is to 

determine the optimum pH for arsenic removal. This was done by forming the ferric 

arsenate, dividing the ferric arsenate into several aliquots, adjusting the pH to different 

values with a base (magnesium oxide), and measuring the dissolved arsenic 

concentration after filtration. The results are given in Table 10.  Ferric iron can reduce 

arsenic to low levels even at acidic pH values. However, once the pH is above 5, the 

concentrations were not reduced with increasing pH values. 

The next step was to try a two-step ferric iron addition, in an attempt to remove the bulk 

of arsenic as ferric arsenate, with the residual removed as adsorbed arsenate. In 

addition, the solids were removed and subjected to both compositional metals analysis 

and TCLP tests (Table 11) .  

The results show that treatment with ferric iron can reduce arsenic to low levels if  done 

in a two-step process, and that the solids resulting from the first step are slightly above 

the hazardous criterion for arsenic . The next step is to see if a single addition of ferric 

iron at a higher dose can both reduce arsenic levels to low values and generate a 
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nonhazardous sludge. Three different doses of ferric iron were added, along with 

sufficient magnesium (Mg(OH)2) to neutralize the acid generated from the ferric iron 

precipitate. The results are presented in Table 12. 

The results demonstrate that higher doses of ferric iron can reduce arsenic to low levels 

(-50 )..tg/L), while at the same time generating a nonhazardous sludge. The next step is to 

optimize the conditions by evaluating the influence of pH and iron dose on the final 

dissolved arsenic concentration. 

A new sample of contaminated water from MW 04-10 was collected on April 3, 2007, 

and was used for the remaining testing. Five doses of ferric iron were added to the 

sample, the solids were allowed to form, and the slurries were then divided into several 

smaller aliquots. The pH values of the aliquots were adjusted to different values, the 

solids were allowed to equilibrate for several days, and the samples were then filtered, 

with the filtrate being analyzed for pH and arsenic concentration. The results are given 

in Table 13 and shown on Figure 20. 

The results demonstrate that arsenic reduction depends, in part, on ferric iron dose and 

on pH. Iron doses of greater than 0.20 M reduce arsenic to low levels (low part per 

million range) over the neutral pH range. The results also demonstrate that calcium 

carbonate (CaC03) brings the pH to the mid-5s, but does not raise the pH to the higher 

values needed to reduce arsenic to below part per million levels. 

TCLP tests were run on four of the solids generated from the iron dose experiments. 

The results, given in Table 14, demonstrate that the iron effectively immobilizes arsenic 

so that the solids are not hazardous. 

The inability of the higher iron doses to reduce arsenic concentrations to below 

1,000 )..tg/L suggests that some of the arsenic in the new sample may still be in the 

arsenite (As(III)) form. The next test evaluated whether adding hydrogen peroxide 

(H202), either in a single-step or dual step treatment, would improve treatment, and 

whether use of magnesium oxide (MgO) to raise the pH to higher values could improve 

treatment. The results are given in Table 15. 

These results show that a single-step iron addition with initial peroxide treatment to 

convert any arsenite to arsenate can effectively lower arsenic to low levels (<130 )..tg/L). 

The next test was to evaluate the effect of different peroxide dosages on treatment 

effectiveness (Table 16). These results show that the lowest dosage of peroxide will 

oxidize the arsenite to the point where it is removed from solution. 
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3.2.2 Conclusions and Confirmation Testing 

The results of the testing on the contaminated groundwater from MW04-10 have shown 

that arsenic can be removed from the groundwater to meet the cleanup criterion for the 

site using the following steps: 

1. Add 2.5 mL 30% hydrogen peroxide per liter of water. 

2. Add 0.30 M ferric iron and + 60 g/L CaC03. 

3. Remove the solids from solution by settling or filtration. 

A larger-scale test of the treatment process was run to confirm the results, and to 

generate samples for confirmatory laboratory analysis. One liter of the MW04-10 

groundwater was mixed with the reagents given above. The sample was allowed to 

react overnight, and filtrate and solids were then analyzed for arsenic. In addition, the 

mass of solids generated and the toxicity of the solids (TCLP test for arsenic) were 

measured. The results are summarized in Table 17. 

The treatment results in arsenic concentrations in the treated water of less than 11 !-!g/L 

and solids that are nonhazardous. However, it should be noted that the solids are a 

mixture of ferric arsenate and arsenate adsorbed on ferric hydroxide. Even though they 

are nonhazardous, they will still need to be disposed off-site in a manner that protects 

the environment. 

Further lowering of arsenic concentrations can be done, if needed, by the addition of a 

second, smaller (0.05 M) dose of ferric iron, with additional CaC03 or MgO to bring the 

pH to neutral. This polishing step is recommended if the water is to be released outside 

of the treatment area in the marsh. 

3.3 Slough Water Treatability Studies 

The water draining from the marsh to the Kewaunee River through the two sloughs (north and 

south) has concentrations of arsenic over 1,000 1-!g/L. The WDNR has requested that remedial 

alternatives be evaluated to reduce the concentration of arsenic reaching the Kewaunee River. 

The following three approaches were considered for the slough water remediation: 

1. Contain and treat the slough water on-site. 

2. Construct a permeable reactive barrier (PRB). 

3. Construct an impermeable barrier. 

A laboratory-based treatability study was completed for the on-site treatment alternative, and a 

conceptual evaluation of the permeable reactive barrier was completed in order to better 
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evaluate these remedial options. The results of the study and evaluation are summarized in the 

subsections that follow. 

3.3.1 Slough Water Treatment 

A common method to remove high levels of arsenic from water is to use adsorption on 

ferric hydroxide, similar to the concept used in the second iron addition discussed in 

Subsection 3.2.1 .  Therefore, experiments were conducted using ferric iron addition 

along with limestone for neutralization. Three doses of iron were added to a grab 

sample of south slough water collected on April 3, 2007. In addition, 0.5 g/L CaC03 was 

added for pH control. pH was measured after both iron and limestone addition, while 

arsenic was measured after the CaC03 addition step. The results are presented in Table 

18. 

The results show that arsenic concentrations can be lowered to low levels using ferric 

iron addition, with neutralization. Collected surface water could be treated using the 

following: 

1 .  Addition of 0.002 M ferric iron and 0.5 g/L CaC03 

2. Filtration of the resultant solids 

3. Discharge of the treated water back to the marsh or river 

3.3.2 Permeable Reactive Barrier Wall 

One method for removing contaminants from groundwater is a permeable reactive 

barrier (PRB) wall, in which the contaminated groundwater moves through a wall of 

material that chemically removes the contaminants of concern from the groundwater. 

The concept has frequently been used for chlorinated solvents in groundwater, often 

using finely divided metallic iron as the reactive material. The concept has appeal for 

use in the marsh to remove arsenic from the slough water before it enters the river since 

PRBs are passive, simple in concept, and a number of additives are available, such as 

those additives identified as having "good effectiveness" in the stabilization treatability 

studies discussed in Subsection 3.1 .2. However, a preliminary and conceptual valuation 

of the PRB option for the marsh indicated that the PRB is not a feasible option for the 

marsh, and further evaluation and treatability testing of the PRB was not completed. A 

justification for eliminating the PRB as a remedial alternative is presented below. 

Varying redox conditions in the marsh. In typical PRB applications, the 

groundwater has a consistent redox status over time. In contrast, the redox 

conditions in the marsh vary during the year between anaerobic and aerobic. 

Therefore, a treatment process would need to be designed for both anaerobic and 
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aerobic conditions. During the in situ treatment testing, additives that would be 

effective under aerobic conditions (ferric sulfate plus calcium carbonate) and others 

that would be effective under anaerobic conditions (metallic iron) were identified. 

However, the additives intended to work under both sets of conditions 

(e.g., aluminum oxide) were not effective at reducing arsenic concentrations in the 

leaching tests. Therefore, finding a treatment additive that would be effective in a 

reactive barrier wall under both the aerobic and anaerobic conditions would be 

difficult. 

Biological growth on barrier wall material. The high biological activity in a marsh, 

as compared to a typical groundwater setting, would limit the effectiveness of the 

PRB over an extended period of time. The treatment solids may become covered 

with biological growth (bacteria, algae, plants) and lose reactivity. 

Flow variation. Groundwater flows are slow and relatively uniform, providing a 

relatively long contact time between the water and the reactants in the PRB. In 

contrast, much of the arsenic transport out of the marsh occurs during high flow 

events (storms or spring runoff), with the arsenic both in dissolved and particulate 

form. Designing a system that could trap the arsenic in the short residence time that 

the rapidly moving water would be in contact with the PRB would be difficult. 
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Section 4 

Cost Estimates 

Remedial action is required to address the arsenic contamination in the source area 

groundwater, marsh soil, and slough water entering the Kewaunee River, in order to meet the 

cleanup criterion for the site. The in situ stabilization alternative for the marsh soil and the PRB 

alternative for the slough water were eliminated as feasible options for the site based on the 

information provided in Section 3. Conceptual and feasible implementation approaches were 

developed for other remedial alternatives for each area of the marsh, and cost estimates were 

prepared for each option. The results of the treatability studies were used to develop the costs 

for those options that required treatability testing. 

The estimated costs for each option, and the assumptions used to develop the costs, including 

long-term monitoring requirements, are summarized in Tables 19 and 20. In addition, the 

detailed cost-estimating spreadsheets are presented in Appendix E.  The cost for each 

alternative is presented as a stand-alone cost; however, the selection of a combination of options 

that will treat the source area, marsh soil, and slough water is recommended to meet the 

cleanup objectives for the marsh. The costs presented in this report are based on preliminary 

concepts for comparative purposes only, and are not for budgetary purposes. The costs 

represent the best judgment of cost based on the conceptual approach described herein for each 

option; however, the range in cost may vary from -30 to +50 percent of the best judgment value. 

These costs are not intended to be used without the descriptions, assumptions, and 

uncertainties described in Table 19. 

A general outline of each alternative is shown on Figure 21. The conceptual model, along with 

key constructability issues, for each alternative are presented below. 

4.1 Source Area 

In order to meet the clean-up criteria for the marsh, the on-going source of arsenic 

contamination to the marsh must be remediated. The arsenic in the source area is primarily in 

the dissolved phase and contained within the railroad ballast. Approximately 42,000 gallons of 

contaminated groundwater are assumed to comprise the source area based on the 50-foot by 

70-foot area defined in Subsection 2.4, an estimated depth of 4 feet of saturated material, and a 

porosity of 40 percent. In order to eliminate the on-going source, the source area groundwater 

must be removed, or the arsenic in the groundwater must be immobilized. Three different 

source area remediation alternatives were evaluated. 
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1.  Pump and dispose off-site - This alternative would accomplish direct removal of  the 

soluble arsenic in the source area. A groundwater extraction well would be constructed in 

the source area, and groundwater pumped, and contained in batches on-site. The flow rate 

achieved from the extraction well has been assumed to be 0.5 gpm; however the specific 

flow rate and capture zone from the well would need to be based on in-field pump tests. 

Additional wells may be needed to capture the entire source area. The extracted 

groundwater would be contained in a 5,000-gallon holding tank housed inside the fence 

near the source area. When the holding tank is full, the pumping would be temporarily 

stopped until the groundwater could be pumped from the holding tank into a tanker truck 

and disposed off-site as a hazardous waste. Once the holding tank is emptied, pumping 

would resume. The process would be simple to control and power would be provided by a 

portable generator, and would continue until the highly contaminated water from the 

source area had been removed. RMT estimates that this would take up to 3 months to 

complete. 

2. Pump and treat on-site - This alterative would immobilize the arsenic in the groundwater. 

A groundwater extraction well would be constructed in the source area, and groundwater 

would be pumped from the well and treated in batches on site based on the treatability 
results present in Subsection 3.2.2. The flow rate achieved from the extraction well has 

been assumed to be 0.5 gpm; however, the specific flow rate and capture zone from the well 

would need to be based on in-field pump tests. Additional wells may be needed to capture 

the entire source area. Because of the high doses of treatment chemicals required to treat 

the groundwater, the water would need to be treated in 1,000-gallon batches. The extracted 

groundwater would be stored in a 1,000-gallon equalization tank, and a small wastewater 

treatment process would be set up near the tank. The treatment process would require a 

person to be on-site to refill the treatment chemicals at the start of each 1,000-gallon batch. 

The groundwater extraction would be temporarily stopped, until the groundwater housed 

in the equalization tank was treated and discharged. The treated groundwater would be 

discharged to the surface, and the residual solids would be transported off-site for disposal 

as a nonhazardous waste. RMT assumes that a filter press would be used to dewater the 

solids, and that approximately 35 tons of solids would be generated from the wastewater 

treatment. The process would be controlled using a basic control panel, powered by a 

propane generator, and would continue until the 42,000 gallons of water from the source 

area were treated. It is estimated that this would take 3 to 4 months to complete. 

3. In situ remediation - This alterative would immobilize the arsenic in the groundwater, and 

is based on the treatability study results presented in Subsection 3.2.2. The railroad ballast 

and any other overburden soil in the source area would be excavated and stockpiled on-site 

to expose the saturated zone. Treahnent chemicals would be mechanically mixed into the 

saturated source area using a backhoe, and the treated material would be left in place. The 

treatment chemicals would be based on the treatability results presented in 

Subsection 3.2.2. The railroad ballast and overburden soil would be replaced following 
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treatment, and the site restored to existing conditions. It is estimated that this process 

would take approximately 2 weeks to complete. 

4.2 Marsh Soil 

The arsenic impacts in the marsh area are primarily associated with the pore water and the 

organic matter in the upper 2 feet of the marsh. The arsenic is slowly released to the pore water 

as the organic matter decomposes, and the arsenic appears to be volatilizing to arsine gas in the 

anaerobic portions of the marsh. In order to remediate the arsenic in the marsh area, the 

impacts can be removed through excavation, or the volatilization of arsenic can be enhanced 

through bioreduction. The cap currently eliminates a direct contact threat and reduces impacts 

to the surface water runoff; however, capping was not considered for the entire area since 

capping would require a significant time to achieve the clean-up criteria for the site. 

Because the cap is effectively addressing the impacts in a portion of the marsh, leaving the cap 

in place was considered for two of the remedial alternatives described below. If the cap and 

material under the cap are left in place, then remedial action to address the uncapped marsh 

material and slough water impacts must be considered, since a source to the surface water 

impacts will remain on the site until volatilization of the arsenic has effectively remediated the 

residual impacts. Another option would be to excavate the entire marsh area including the cap 

and impacted soil below the cap. If this alternative is considered, remedial action on the slough 

water would not be necessary. 

1 .  Excavation (large area) - The top 2 feet of marsh sediment exceeding the soil cleanup 

criterion (including the marsh material under the cap) would be excavated and disposed 

off-site as nonhazardous waste. The large excavation area (approximately 10.8 acres) 

shown on Figure 21, is the basis for estimating the quantity of material that would be 

handled for this alternative; however, additional sampling would be conducted to define 

the specific area requiring excavation if this alternative was implemented. Stabilized 

hauling roads would need to be constructed up to and within the marsh to facilitate the 

excavation. Erosion control would be in place during the excavation, and dewatering of the 

solids would be required prior to hauling the material off-site. The cost of excavation does 

not include any backfilling or wetlands restoration, and these items would significantly 

increase the cost, if required. RMT assumes that the full-scale application would take 

2 months to complete. Implementation of this alternative would eliminate the need for a 

separate remedial alterative for the slough water. 

2. Excavation (small area) - The top 2 feet of marsh sediment exceeding the soil cleanup 

criterion outside the capped area would be excavated and disposed off-site as 

nonhazardous waste. The small excavation area shown on Figure 21, is the basis for 

estimating the quantity of material that would be handled for this alternative; however, 

additional sampling would be conducted to define the specific area requiring excavation if 
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this alternative was implemented. Stabilized hauling roads would need to be constructed 

up to and within the marsh to facilitate the excavation. Erosion control would be in place 

during the excavation, and dewatering of the solids would be required prior to hauling the 

material off-site. The cost of excavation does not include any backfilling or wetlands 

restoration, and these items would significantly increase the cost, if required. RMT 

assumes that the full-scale application would take 2 months to complete. Implementation 

of this alternative would require implementing a separate remedial alterative for the slough 

water. 

3. Bioreduction - This alternative would be applied to the same area defined for the small 

excavation; however, this alternative would rely on enhanced volatilization based on the 

bioreduction treatability studies. The natural methane-generating potential of the marsh 

would be enhanced by adding a bioreductant to the water. Prior to full-scale 

implementation, field trials would be performed. Small test plots would be constructed 

outside the capped area to evaluate the performance of different bioreductants in reducing 

the arsenic concentrations in the field. These test plots would be evaluated over 6 months, 

and the results would be used to develop a workplan for implementing the full-scale 

bioreduction option in the field. The specific bioreductant and field application approach 

would be based on the results of the test plot study; however, for costing purposes, sodium 

lactate applied using a temporary irrigation system was assumed. The Kewanee River 

would serve as the water supply for the irrigation, and above-grade piping would connect 

the irrigation system to a pump in the river. A 21,000-gallon tank would be used to store 

and mix a stock solution of the lactate. After the tank is filled with the solution, a high head 

pump would run the irrigation system at as much as 600 gpm. Six sprinkler heads, each 

with an approximately 200-foot spray radius, would spray the solution on the site. The 

solution from the tank would be introduced to the irrigation system via a venturi chemical 

injection system. RMT assumes that the full-scale application would take 1 month to 

complete, and that only one application would be required. Implementation of this 

alternative would require implementing a separate remedial alterative for the slough water. 

4.3 Slough Water 

The arsenic impacts to the surface water entering the Kewaunee River through the two sloughs 

must be addressed until the source of the surface water impacts have been adequately 

remediated. In order to prevent impacted surface water from entering the Kewaunee River, the 

water from the slough can be captured and treated on-site or a barrier can be constructed to 

physically stop the flow to the river. 

1 .  Impermeable barrier - An impermeable barrier would be  constructed along the fence line 

at the site to prevent surface water runoff from reaching the Kewaunee River. The barrier 

would be constructed out of %-inch polyethylene material. RMT assumes that the barrier 

would be installed in the winter. The barrier would extend approximately 2 feet above 
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ground surface and 3 feet below grade. The current configuration of the barrier has it 

keying into the railroad bed on the northern and southern end of the project area in order 

to maximize capture of the surface water. However, the northern 900 feet of the barrier 

could be eliminated, and significant capture of the surface water could still be achieved. 

The hydrology and hydrogeology of the marsh would contain the water in the marsh, and 

additional management of the water would not be necessary. Given the very low 

groundwater flow, the low vertical gradients in the groundwater, and the balance between 

annual evapotranspiration and annual precipitation, there would be little net influx of 

water to or from the groundwater. During high water flow periods, there would be a 

hydraulic gradient driving the surface water into the deeper, anoxic zone of the 

groundwater. However, during the summer, evapotranspiration would reverse this 

gradient and the water would be brought back toward the surface. Blocking the flow of 

surface water from the marsh to the river would allow time for the bioreduction to 

eliminate arsenic from the marsh. It is not anticipated that the impermeable barrier would 

change the water level inside the barrier, since the water is hydraulically connected under 

the impermeable barrier. 

2.  Collection and treatment on-site - Surface water runoff would be collected from the two 

sloughs and pumped to an on-site treatment facility located near the railroad tracks. A 

dam/outfall structure would be constructed in each slough to capture the surface water. 

Because the surface flow is mainly limited to times when the temperature is above freezing, 

the plumbing connecting the sloughs to a treatment staging would be constructed above 

grade. The treatment facility would be constructed inside the fence near the existing access 

point for the site. To remain a feasible option, this alternative would only be sized to 

capture 10,000 gallons of water per run event. This equates to an average sustained flow 

rate of 0.7 gpm from the two sloughs for 10 days, or a 10-gpm surge in the two sloughs over 

16 hours. If additional flow occurs, this water would be allowed to overflow and enter the 

Kewaunee River. The extracted groundwater would be sized in a 10,000-gallon 

equalization tank. A small wastewater treatment process would be set up near the tank. 

The treated groundwater would be discharged to the surface, and the residual solids would 

be transported off-site for disposal as a nonhazardous waste. RMT assumes that bag filters 

would be able to dewater the solids, and that approximately 2 tons of solids would be 

generated from the wastewater treahnent each year. The process would be controlled 

using a basic control panel, powered by a propane generator, and would require 

approximately seven site visits per year to maintain operation of the system. RMT assumes 

that the system would operate for 5 years. 
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Section 5 
Findings and Conclusions 

5.1 Site Evaluation 

• 2005/2006 Marsh soil sampling: Samples were collected from the marsh in areas that 

previously had shown high arsenic levels, including under the cap. Arsenic concentrations 

were still elevated, although they were generally lower than the concentrations measured 

previously. 

• Source area delineation: A source area for arsenic was identified beneath the railroad bed 

near MW04-10. The arsenic is predominately in the dissolved phase at concentrations 

greater than 100,000 )..tg/L. A conceptual model was developed for the source area, which 

posits that a low permeability soil layer surrounds the railroad ballasts, resulting in the low 

flow of arsenic from the source under normal conditions. During high water conditions the 

dissolved phase arsenic is able to flow from the source area into the marsh above this low 

permeable layer. 

• Leaching tests on marsh soil samples: Leaching tests were conducted on the marsh soil, 

using both standard and site-specific leaching tests. Arsenic in the leachates from the 

leaching studies came predominantly from the arsenic already dissolved in the pore water, 

indicating that the majority of arsenic in the marsh is insoluble and nonleachable. The 

arsenic is likely tied up in an organic form, which is slowly released to a soluble form as the 

organics decompose. This indicates that the marsh soil contributes dissolved arsenic to the 

water in the marsh over an extended period of time. 

• Hydrogeology: The site sits in the inside bend of a large oxbow of the Kewaunee River 

within a mile of the mouth of the river. Therefore, the groundwater table is very flat and is 

controlled by the elevation of the Kewaunee River. There is no major upward or 

downward gradient in the groundwater. The groundwater is estimated to flow at between 

0.5 and 5 feet per year toward the river. This flow is insufficient to account for the 

distribution of arsenic at the site, indicating that surface runoff is the primary transport 

mechanism for arsenic. 

• Site arsenic concentrations over time: A 60 percent decrease in the mass of arsenic at the 

site, both inside and outside the capped area, was calculated to occur between 1994 and 

2006. The amount of arsenic lost from the site is much greater than can be accounted for by 

loss through surface water, suggesting that arsenic is being lost by volatilization as arsine 

gas from very reduced (e.g., methane-generating) environments in the marsh. 

RMT, Inc. I Wisconsin Department of Natural Resources 

1:\ WPMSN\PjT\ 00-07201 \05\ R000720105-002.DOC 8/9/07 

28 
Final August 2007 



5.2 Marsh Soil Treatability Studies 

• In situ stabilization: Eleven additives were tested for effectiveness in reducing arsenic 

concentrations in three leaching tests. Cement, ferric sulfate plus limestone and iron were 

found to be effective additives (90 percent or greater reduction in arsenic concentration) . 

However, in-situ stabilization was eliminated as a feasible remedial option based on the 

results of the leaching tests for the marsh material. Stabilization is only effective at 

reducing soluble arsenic concentrations. Because the soluble arsenic represents only a 

mirwr fraction of the arsenic in the marsh, and arsenic may be released slowly as the 

organics decompose, stabilizing agents would need to be applied for decades to effectively 

treat the marsh material. 

• Bioreduction: Bioreduction tests were conducted to evaluate whether arsine volatilization 

can be enhanced as a means to meet the cleanup criterion for arsenic. The results 

demonstrate that the introduction of some bioreductants enhanced methane formation and 

arsenic volatilization. Approximately a 40 percent loss of the total arsenic was found after 

70 days reaction time. This iJ"ldicates that bioreduction is a potential method for removil"lg 

arsenic from the marsh with minimal long-term impact on the marsh environment. 

However, field studies are needed to evaluate the optimal bioreductant and application 

technique. 

5.3 Source Area Treatability Studies 

• Groundwater treatment: High levels of dissolved arsenic were found in the groundwater 

under and near the railroad bed near monitoring well MW04-10. This arsenic is 

presumably the residual from the original spill and acts as a continuiJ"lg source of arsenic to 

the marsh. Treatment of this water to lower the dissolved arsenic concentration was 

evaluated. This could be done by removing the groundwater and disposing of it off-site, or 

by treating the groundwater to immobilize the arsenic so that it does not leach to the 

marsh. Laboratory testing was completed to develop an approach to treat the groundwater 

in the source area to lower the dissolved concentration and generate a nonhazardous solid 

in the process. It was found that adding a combination of hydrogen peroxide, ferric iron, 

and limestone removed arsenic from the groundwater to 1 1  ).!g/L, and resulted in a solid 

that leached low-level (<1.0 mg/L) arsenic in a TCLP test. 

5.4 Slough Water Treatability Studies 

• Slough water treatment: Laboratory testing was performed to develop an approach to 

reduce the concentration of arsenic in the slough water. The addition of ferric iron and 

limestone will reduce dissolved arsenic concentrations to <13 ).!g/L. 

• Permeable reactive barrier wall: One of the remedial options to be evaluated in a 

treatability study in the original proposal was a PRB located between the river's edge and 
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the marsh. Arsenic in the water moving through the barrier would be removed using a 

treatment reagent. However, a treatability study on the PRB was not completed for the 

following reasons: 

Redox conditions in the marsh vary over time, such that it would be difficult for 
treatment to be effective under both the aerobic and anaerobic conditions expected 

during the year. 

The high biological activity in the marsh would inhibit effectiveness of the PRB. 

Much of the arsenic transport out of the marsh occurs during high flow events, and 

designing a system that could trap the arsenic in the short residence time that the 

rapidly moving water would be in contact with the PRB would be impractical. 

5.5 Cost Estimates 

Based on the results of the treatability studies and a feasibility assessment for the remedial 

alternatives at the site, conceptual approaches for several remedial options for the source area, 

marsh soil, and slough water were developed. These approaches include the following: 

• Source Area: (1)  Pump and dispose of contaminated water off site, (2) Pump and treat 

contaminated water on-site, or (3) treat contaminated water in-situ. 

• Marsh Soil: (1) Excavate marsh soil that exceeds the clean-up criteria that is outside the 

capped area, or (2) perform bioremediation on the marsh soil that exceeds the clean-up 

criteria that is outside the capped area 

• Slough Water: (1) Excavate all the soil that exceed the clean-up criteria, eliminating the 

source of the surface water impacts, (2) install an impermeable barrier to contain the 

surface runoff, or (3) construct an outfall structure around the two sloughs and pump and 

treat the surface runoff water on-site. 

The conceptual approaches and costs are summarized in Table 19 and Table 20. The costs 

presented in this report are based on preliminary concepts for comparative purposes only, and 

are not for budgetary purposes. The costs represent the best judgment of cost based on the 

conceptual approach described herein for each option; however, the range in cost may vary 

from -30 to +50 percent of the best judgment value. These costs are not intended to be used 

without the descriptions, assumptions, and uncertainties described in Table 19. 
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Section 6 
Recommendations 

Based on the results of the treatability studies and remedial options/cost analysis, RMT 

recommends that the following steps be taken to remediate the marsh: 

1 .  Source area - Eliminate the on-going source of dissolved-phase arsenic b y  either pumping 

the contaminated groundwater and disposing it off-site as a hazardous waste, or treating 

the groundwater in situ. The costs for these two options are similar such that selection of 

one option over the other can be based on the WDNR' s preference for the remediation 

approach. 

2.  Slough water - Eliminate the source of arsenic to the Kewaunee River by constructing an 

impermeable barrier along the fence line at the site. The impermeable barrier would 

eliminate the migration of arsenic from the marsh to the river and allow time to address 

remediation of the marsh soil. Given the very low groundwater flow and the minimal net 

flow of water from the marsh to the river, isolating the contaminated area would have 

minimal impact on the environment of the area. The impermeable barrier is preferred over 

the capture and treat alternative based on cost and on effectiveness (the capture and on-site 

treat alternative is limited in the volume of water that it can treat). 

3. Marsh soil - Reduce the concentration of arsenic in the marsh soil to meet the clean-up 

criteria using bioreduction. RMT strongly recommends that field trials be conducted before 

full-scale implementation of the approach in order to confirm the effectiveness of this 

option, and to determine the most cost-effective approach for bioreduction at a full-scale 

level. 
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Table 1 

Compositional Analysis of Samples Collected in November 2005 

Kewaunee Marsh, Kewaunee, Wisconsin 

SOLIDS COMPOSITIONAL ANALYSIS (rng/kg) (DRY WEIGHT) 

VOLATILE 

SAMPLE % (%) TOC 

T-1 17.6 61 .3 630,000 

T-3 18.4 61 .3 380,000 

T-5 1 1 .7 61 .9 350,000 

T-6 19.6 42.0 480,000 

T-7 31 .1  26.8 380,000 

T-8 14.0 75.9 560,000 

T-9 14.4 79.1 640,000 

T-10 7.35 80.2 490,000 

T-lOA 8.64 83 .1 510,000 

T-10B 8.86 82.7 430,000 

T-11  8.29 53.5 290,000 

T-12 1 1 .3 60.6 340,000 

T-14 10.8 79.3 450,000 

T-15 5 .93 88.6 480,000 

T-16 13.5 70.9 460,000 

T-17 6 .62 79 .9 410,000 

RMT, Inc. I Wisconsin Department of Natural Resources 
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ARSENIC CALCIUM IRON PHOSPHORUS 

2,500 92,000 6,400 830 

900 33,000 5,300 680 

720 58,000 7,400 1,400 

240 61,000 8,200 1,100 

86 35,000 10,000 1,300 

140 34,000 6,500 1,200 

660 22,000 5,000 1,300 

760 30,000 5,600 1,600 

590 26,000 4,600 2,100 

850 38,000 6,700 1,700 

670 87,000 16,000 2,600 

570 25,000 5,700 2,200 

110 24,000 6,100 1,900 

120 15,000 2,900 1,600 

490 44,000 8,500 980 

520 24,000 4,900 1,400 

Final August 2007 



Table 2 

Leaching and Compositional Arsenic Concentrations - November 2005 

SCREENING LEACHING TEST RESULTS 

COMPOSITIONAL 
TCLP SPLP - East 

As ARSENIC ARSENIC 
SAMPLE (mg!kg) pH (f!g/L) pH (f!g/L) 

Criteria 5,000 148 

T-1 2,500 5 .54 1,720 7.46 806 

T-3 900 5 .13 239 7.82 136 

T-5 720 5.27 688 8.07 202 

T-6 240 5 .13 947 7.62 479 

T-7 86 5.23 696 7.58 308 

T-8 140 5 .02 384 7.17 181 

T-9 660 5.01 1,090 7.24 769 

T-10 760 5.00 247 7.49 164 

T-lOA 590 4 .99 374 7.48 204 

T-10B 850 5.01 831 7.56 462 

T-11  670 5.03 584 7.39 164 

T-12 570 5.01 514 7.46 241 

T-14 110  4.98 272 7.09 102 

T-15 120 4.96 203 6.90 120 

T-16 490 5 .17 801 7.89 99.2 

T-17 520 4.98 301 7 .11 168 

Mod 5 .03 518 7.79 221 

Site groundwater 

Notes: 

Leachate arsenic concentrations shown in )-lg/L. 

SPLP-Site = synthetic precipitation leaching procedure using site groundwater. 

Footnote: 

(l) Above Limit of Detection, but below Limit of Quantitation (absolute value uncertain). 

Mod = moderately contaminated composite sample (T-3, -5, -6, -9, -10, -lOA, -lOB, -11, -12, -16, and -17). 

RMT, Inc. I Wisconsin Department of Natural Resources 
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pH 

7.51 

7.54 

7.55 

7.59 

7.34 

7.40 

7.40 

7.49 

7.59 

7.56 

7.57 

7.56 

7.47 

7.50 

7.52 

7.45 

7.52 

7.66 

SPLP - Site 

ARSENIC 
(�tg/L) 

148 

562 

104 

125 

294 

248 

144 

493 

119 

233 

399 

128 

173 

66.5 

102 

75.3 

146 

189 

12.1( 1 )  
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Table 3 

Comparison of Historical and Current Arsenic Concentrations 

LOCATION 1994 

TS-18 2,030 

TS-1/19 10,700 

TS-20 4,600 

TS-21 2,660 

TS-22 5,480 

TS-23 4,500 

TS-24 1,880 

Mean 4,550 

RMT, Inc. I Wisconsin Department of Natural Resources 
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ARSENIC CONCENTRATION (mg!kg) 

NOVEMBER 2005 

2,500 

JUNE 2006 
340 

6,100 

910 

640 

1,800 

1,500 

1,100 

1,770 
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Table 4 

Source Area Groundwater Concentrations - April 3, 2007 

LOCATION 

ARSENIC 

TRANSECT SITE (!lg/Ll 

20 NW 82,000 

T(-1) 0 44,000 

20 SE 118,000 

40 NW 1,140 

30 NW 100,000 

20 NW 122,000 

10 NW 640,000 
T1 

0 (MW04-10) 2,200,000* 

10 SE 46,000 

20 SE 22,000 

30 SE 14,800 

1-4' 5,400 

6-9' 3,600 

T2 0 1 1-14' 5,600 

16-19' 4,600 

21-24' 5,200 

40 NW 38 

30 NW 94,000 

10 NW 1,160,000 

T4 0 1,300,000 

10 SE 660,000 

20 SE 340,000 

30 SE 78,000 

20 NW 680,000 

T5 0 560,000 

20 SE 86,000 

N. Slough 1,700 

Notes: 

1. Samples were collected using a Geoprobe®. 

CONCENTRATION 

CALCIUM IRON MAGNESIUM SODIUM 
(mg!L) (mg!L) (mg/L) (mg!L) 

180 1 .6 78 16 

170 1 .1  97 14 

290 0.77 100 33 

130 0.46 50 1 1  

140 0 .43 62 1 1  

140 0.28 59 8.3 

220 0.77 140 12 

470 0 .072 240 15 

130 0.54 57 8.5 

340 8.8 80 95 

110  0.21 50 13 

110  <0.025 65 66 

120 <0.025 66 64 

120 <0.025 67 63 

120 <0.025 67 60 

120 <0.025 66 55 

120 0.82 30 12 

150 8.9 36 14 

320 0 .093 140 12 

310 0.28 150 14 

190 0 .11  90 17 

180 0 .091 69 13 

120 <0.025 45 10 

240 0 .041 90 1 1  

220 0 .076 84 10 

120 <0.025 45 9.1 

43 0.14 18 9.2 

2. Arsenic analysis (except for MW04-10) was performed by Pace Laboratories; all other analyses were performed in the RMT 

Applied Chemistry Laboratory. 
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Table 5 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE ARSENIC ARSENIC 

pH (flg/L) pH (flg/L) 

Untreated 

Untreated High Arsenic Composite (T-1) 

Replicate 1 5 .54 1,720 7.46 806 

Replicate 2 5.63 1,640 7.82 765 

Replicate 3 5.83 1,430 8.42 753 

Replicate 4 5.90 2,550 8.38 1,760 

Replicate 5 5 .94 2,060 8.26 1,170 

Mean 5.77 1,880 8.07 1,050 

Untreated Moderate Arsenic Composite 

Replicate 1 5.03 518 7.79 221 

Replicate 2 5 .08 497 7.56 303 

Replicate 3 5 .18 558 8.15 190 

Replicate 4 5 .10 767 7.82 339 

Replicate 5 5 .03 664 7.64 243 

Mean 5.10 600 7.79 259 

Aluminum Hydroxide (Al(OHh) 

High Arsenic Composite (T-1) 

Untreated 5 .77 1,880 8.07 1,050 

1% Al(OH)3 5 .65 2,000 8.21 980 

2 .5% Al(OH)3 5.52 1,890 8.13 1,000 

5% Al(OH)3 5.87 1,630 8.22 913 

RMT, Inc. I Wisconsin Department of Natural Resources 
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SPLP (SITE GROUNDWATER) 

ARSENIC 

pH (flg/L) 

7.51 562 

7.54 522 

7.53 563 

7.59 1,320 

7.78 715 

7.59 736 

7.52 189 

7.52 215 

7.53 135 

7.54 330 

7.66 249 

7.55 224 

7.59 736 

7.37 753 

7.44 781 

7.42 680 
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Table 5 (continued) 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE pH ARSENIC pH ARSENIC 

(f.! giLl (f.! giLl 

Aluminum Hydroxide (continued) 

Moderate Arsenic Composite 

Untreated 5 .10 600 7.79 259 

1% Al(OH)3 5.09 610 7.84 298 

2.5% Al(OH)3 5.05 596 7.88 298 

5% Al(OH)3 5.07 615 7.96 266 

Ferric Oxide (Fez03) 

High Arsenic Composite (T-1) 

Untreated 5.77 1,880 8.07 1,050 

1% Fe203 5.56 1,340 8.27 519 

2.5% Fez03 5.76 766 8 .25 382 

5% Fez03 5.52 645 8.36 262 

Moderate Arsenic Composite 

Untreated 5.10 600 7.79 259 

1% Fez03 5.10 473 8.04 217 

2.5% Fez03 5 .12 273 7.92 132 

5% Fez03 5.10 229 7.88 77.5 

Aluminum Sulfate (Ah(S04h) 

High Arsenic Composite (T-1) 

Untreated 5 .77 1,880 8.07 1,050 

1% Ah(S04)3 5 .49 988 7.54 232 

2 .5% Ah(S04)3 5 .36 640 6.80 113 

5% Ab(S04)3 5.01 597 5.34 539 
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SPLP (SITE GROUNDWATER) 

pH ARSENIC 

( �tg/Ll 

7.55 224 

7.42 248 

7.53 232 

7.48 227 

7.59 736 

7.44 368 

7.44 245 

7.46 183 

7.55 224 

7.38 119 

7.45 103 

7.39 57 

7.59 736 

7.15 267 

6 .68 119 

6.05 127 
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Table 5 (continued) 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE pH ARSENIC pH ARSENIC 
(flg/L) (flg/L) 

Moderate Arsenic Composite 

Untreated 5 .10 600 7.79 259 

1% Ab(S04)3 5 .04 414 6.26 49.2 

2.5% Ab(S04)3 4 .93 210 4.66 139 

5% Ab(S04)3 4 .83 286 4.15 249 

High Arsenic Composite (T-1) 

Untreated 5.77 1,880 8.07 1,050 

1% Ab(S04)3 5 .57 252 7.54 133 

2.5% Ab(S04)3 5 .47 146 5.59 43.4 

5% Alz(S04)3 5.36 194 5.48 148 

Moderate Arsenic Composite 

Untreated 5 .10 600 7.79 259 

1% Alz(S04 )3 5 .03 183 5.15 42.6 

2 .5% Ab(S04)3 5 .04 163 5 .11  31 .3 

5% Alz(S04)3 4 .88 136 4 .24 140 

Aluminum Sulfate plus Calcium Carbonate 

High Arsenic Composite (T-1) 

Untreated 5.77 1,880 8.07 1,050 

1% Ab(S04)3 + 5 .88 172 7.70 95.3 

1% CaC03 

2 .5% Alz(S04)3 + 5 .90 413 8.58 202 

2.5% CaC03 

5% Alz(S04)3 + 6.09 166 8.49 107 

5% CaC03 

RMT, Inc. I Wisconsin Department of Natural Resources 
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SPLP (SITE GROUNDWATER) 

pH ARSENIC 
(flg/L) 

7.55 224 

6.88 57.9 

6.07 21 .5 

5 .35 80.7 

7.59 736 

7.21 211 

6.92 88.9 

5 .97 42.5 

7.55 224 

6 .62 39.5 

5.72 30.8 

4 .88 39.9 

7.59 736 

7.76 336 

8.09 94.9 

8 .07 112 
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Table 5 (continued) 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE pH ARSENIC pH ARSENIC 
(flg/Ll (flg/Ll 

Moderate Arsenic Composite 

Untreated 5.10 600 7.79 259 

1% Ab(S04)3 + 5 .23 167 7.74 39.3 

1% CaC03 

2 .5% Ab(S04)3 + 5 .13 65.2 7.51 26.7 

2 .5% CaC03 

5% Ab(S04)3 + 5.26 58.8 7.64 16.0 

5% CaC03 

Metallic Iron (Fe) 

High Arsenic Composite (T-1) 

Untreated 5 .77 1,880 8.07 1,050 

1% Iron metal 6.45 45.8 8.20 271 

2.5% Iron metal 6 .74 33.7 8.46 221 

5% Iron metal 6.90 54.1 7.93 60 

Moderate Arsenic Composite 

Untreated 5.10 600 7.79 259 

1% Iron metal 5.35 97 7.94 55.8 

2.5% Iron metal 5.97 37.7 8.10 21 .9 

5% Iron metal 6.73 51 .7 8.25 46.9 

High Arsenic Composite (T-1) 

Untreated 5 .77 1,880 8.07 1,050 

0.5% Iron metal 5.66 81.4 8.27 156 

(immediate) 

1% Iron metal 5.55 1 150 8.32 418 

(immediate, 

duplicate) 

RMT, Inc. I Wisconsin Department of Natural Resources 
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SPLP (SITE GROUNDWATER) 

pH ARSENIC 
(flg/L) 

7.55 224 

7.37 35.5 

7.22 31 .4  

7.57 26.9 

7.59 736 

7.55 98.9 

7.59 18.1 

7.96 14.4 

7.55 224 

7.55 23.4 

7.67 19.0 

7.85 17.3 

7.59 736 

7.53 82 .4 

7.54 170 
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Table 5 (continued) 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE pH ARSENIC pH ARSENIC 
(J.lg/Ll (J.lg/L) 

2 .0% Iron metal 5.74 82.9 8.39 53.8 

(immediate) 

2.5% Iron metal 6.44 48.4 8.52 32.8 

(immediate, 

duplicate) 

Moderate Arsenic Composite 

Untreated 5.10 600 7.79 259 

0.5% Iron metal 5 .28 48.7 8.19 42.9 

(immediate) 

1% Iron metal 5 .27 76 .3 8.26 1 1 .7 

(immediate, 

duplicate) 

2.0% Iron metal 5 .16  155 8.11 55 

(immediate) 

2 .5% Iron metal 5 .35 75.2 8.36 19.2 

(immediate, 

duplicate) 

High Arsenic Composite (T-1) 

Untreated 5.77 1,880 8.07 1,050 

0.5% Iron metal 5 .82 731 8.13 295 

(1 week) 

1% Iron metal 5 .61 405 8.26 258 

(1 week) 

2 .0% Iron metal 6.39 52.2 8.50 23.2 

(1 week) 

2.5% Iron metal 5 .88 634 8.36 73.8 

(1 week) 

RMT, Inc. I Wisconsin Department of Natural Resources 
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SPLP (SITE GROUNDWATER) 

pH ARSENIC 
(�!giL) 

7.92 10.5 

7.82 10 

7.55 224 

7.53 21 .9 

7.61 1 7.6 

7.62 14.6 

7.79 13.4 

7.59 736 

7.56 197 

7.59 92.8 

7.84 <6 

7.64 55.9 
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Table 5 (continued) 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE pH ARSENIC pH ARSENIC 

(I-I giL) (1-!g/L) 

Moderate Arsenic Composite 

Untreated 5 .10  600 7.79 259 

0.5% Iron metal 5 .19 65.5 7.73 20.2 

(1 week) 

1% Iron metal 5 .20 59 7.88 <6 

(1 week) 

2.0% Iron metal 5.18 40.7 7.63 36.6 

(1 week) 

2.5% Iron metal 5.40 53.4 7.70 9.2 

(1 week) 

Foundry Waste Byproducts 

Moderate Arsenic Composite 

Untreated 5 .16 340 7.94 140 

5% Kohler 5 .15 200 8.28 78 

Foundry 

byproducts 

10% Kohler 5.08 35 8.21 84 

Foundry 

byproducts 

25% Kohler 5 .08 37 8.20 78 

Foundry 

bypro ducts 

5% Manitowoc 5.16 290 8.04 130 

Foundry 

bypro ducts 

5% Sharon 5 .21 200 8.29 140 

Foundry 

byproducts 

RMT, Inc. I Wisconsin Department of Natural Resources 
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SPLP (SITE GROUNDWATER) 

pH ARSENIC 
(pg!L) 

7.55 224 

7.60 21 .9 

7.72 <6 

7.70 <6 

7.56 <6 

7.72 170 

7.79 69 

7.74 65 

7.84 31 

7.75 83 

7.81 85 
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Table 5 (continued) 

Kewaunee Marsh Treatability Results 

SCREENING LEACH TEST RESULTS 

TCLP SPLP (EAST) 

SAMPLE pH ARSENIC pH ARSENIC 
(flg/L) (flg/L) 

5% Metals 5.72 250 8.30 140 

Technology 

Foundry 

byproducts 

Anderson Arsenic Adsorbent 

Moderate Arsenic Composite 

10% Adsorbent 5 .14 110  8.33 87 

RMT, Inc. I Wisconsin Department of Natural Resources 
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SPLP (SITE GROUNDWATER) 

pH ARSENIC 
(�tg!L) 

7.87 91 

7.92 65 
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Table 6 

Bioreductant Test 1 - Effect on Soil Arsenic Concentration 

SAMPLE SOLIDS 

TREATMENT REP % 

Untreated A 

B 10.2 

c 
Avg 

5% Bioreductant A 

B 9.86 

c 
Avg 

10% Bioreductant A 

B 12.6 

c 
Avg 

25% Bioreductant A 

B 14.4 

c 
Avg 

RMT, Inc. I Wisconsin Department of Natural Resources 
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VOLATILE SOLIDS ARSENIC 

�/o mglkg 

830 

75 .8 750 

830 

803 

710 

70.1 760 

770 

745 

590 

76.6 640 

650 

627 

440 

71 .6 450 

470 

453 

PORE WATER As 

ARSENIC 

As 
pH (!lg/L) 

7.66 120 

7.61 130 

7.61 170 

7.99 310 
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Table 7 

Bioreductant Test 2 - Effect on Soil Arsenic Concentration 

ARSENIC 
SOLIDS 

GAS CONCENTRATION, ARSENIC 
GENERATION, PORE WATER CONCENTRATION, 

SAMPLE rnL J.lg/L rnglkg % REDUCTION* 

Original - 770 645 -

Untreated 6 440 517 20.1 

Cow manure 340 550 448 39.7 

Whey wastewater 498 1,330 462 29.7 

Cheese wastewater solids 16 720 422 28.8 

Lactate 2 1,550 467 30.7 

Sugar 304 330 546 36.8 

Ethanol 326 480 532 30.7 

Note: 
* The % reduction was calculated from the arsenic concentration in the solids and solids concentration in the flask, and 

accounting for the dilution due to the bioreductant addition. 

RMT, Inc. I Wisconsin Department of Natural Resources 
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Table 8 

Arsenic Concentrations in MW04-10 Water Treated With Ferrous II and Ferric III Iron 

SAMPLE OBSERVATION 

Untreated 

4 mM Fe(II) 

8 mM Fe(II) 

16 mM Fe(II) Olive-green solids 

32 mM Fe(II) 

8 mM Fe(III) 

16 mM Fe(III) 

32 mM Fe(III) 

40 mM Fe(III) + 40 mM HC03 Cream-colored solids 

40 mM Fe(III) + 80 mM HC03 

40 mM Fe(III) + 120 mM HC03-

40 mM Fe(III) + 160 mM HC03-

RMT, Inc. I Wisconsin Department of Natural Resources 
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DISSOLVED 

ARSENIC 

pH (J.lg/L) 

2,300,000 

5.53 1,700,000 

4.12 1,400,000 

3.76 1,300,000 

3.65 1,100,000 

3.64 1,400,000 

3.07 640,000 

2.90 3,900 

3 .50 460,000 

6.01 390,000 

6.39 400,000 

6.61 360,000 
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Table 9 

Effect on Dissolved Arsenic Concentration of Ferrous (I) and Ferric (III) Iron 

Doses With and Without pH Adjustment 

BEFORE pH ADJUSTMENT AFTER pH Adjustment 

LIQUID LIQUID 

As Fe As 
SAMPLE pH (!lg/Ll (mg/L) pH (llg!L) 

Untreated 6.39 2,235,000 BD 

0.024 M 4 .14 1,429,000 379 7.00 798,000 

Fe(II) 0.032 M 3 .97 1,356,000 607 6 .86 498,000 

0.040 M 3 .85 1,308,000 868 6.72 184,000 

0.048 M 3.80 1,273,000 996 6 .60 74,800 

0.048 M 1 .87 375,000 46.5 7.03 266,000 

Fe(III) 0 .064 M 1 .69 231,000 228 7.01 9,640 

0.080 M 1 .63 336,000 580 6.63 630 

0.092 M 1 .60 484,000 907 6.38 190 

Fe 
(mg/L) 

157 

8.64 

27.2 

72 

0.37 

0.27 

0.58 

0.83 

RMT, Inc. I Wisconsin Department of Natural Resources 
1: I WPMSN I P/TI 00-07201 I 05 I R000720105-002.DOC 8/8/07 Final August 2007 



Table 10 

Effect of pH Adjustment on Arsenic Concentrations 

in MW04-10 Water Treated With Ferric Iron 

SOLUTION CONCENTRATION 

0.080 M Fe(III) AND MgO DOSE 

Fe(III) MgO Dose 

Untreated 

O MgO 

0 .020 M MgO 

0.040 M MgO 

0.060 M MgO 

0.080 M 0.080 M MgO 

0.10 M MgO 

0.20 M MgO 

0.30 M MgO 

0.40 M MgO 

0.50 M MgO 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ Wl'MSN \ PjT\ 00-0720J \ 05 \ IW00720J05-002.DOC 8/8/07 

pH 

6.39 

1 .46 

1 .84 

2 .36 

5.15 

8 .10 

8.95 

9.53 

9.87 

10 .13 

10 .15 

ARSENIC, �-tg/L 

2,200,000 

465,000 

96,600 

10,200 

230 

1,680 

2,000 

2,880 

t860 

1,000 

420 

Final August 2 007 



Table 11 

Effect of Two- Step Ferric Iron Addition on Arsenic Concentrations 

in MW04-10 Water and the Composition and TCLP Arsenic 

Concentrations of the Resultant Solids 

SAMPLE ANALYTICAL RESULTS 

SOLUTION 

Untreated solution 

First iron addition - 0.60 M Fe(III) + 2.5 g Mg(OH)2/L 

Second iron addition 0.0225 M Fe(III) + 0.2 g Mg(OH)2/L 

SOLIDS FROM STEP 1 

Composition (mg/kg) 

TCLP 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ WPMSN \ PJT\00-07201 \05\ R000720105-002.DOC 8/8107 

pH 

6.39 

5 .36 

9.01 

ARSENIC 

210,000 

pH 

5.17 

ARSENIC 
(f!g/Ll 

2,200,000 

210 

40 

IRON 

220,000 

ARSENIC 
(f!g/Ll 

5,200 

Final August 2 007 



Table 12 

Effect of Ferric Iron Dose on Dissolved Arsenic Concentration 

in MW04-10 Water and TCLP Arsenic Concentrations on the Resultant Sludge 

SAMPLE 

Untreated 

+ 0 .10 M Fe(III) & 5 g Mg(OH)2/L 

+ 0.15 M Fe(III) + 7.5 g Mg(OH)2/L 

+ 0.20 M Fe(III) + 10 g Mg(OH)2/L 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ WPMSN\P]T\00-07201 \ 05 \ IW00720105-002.DOC 8/8/07 

pH 

6.39 

6.34 

5 .13 

4 .63 

SOLUTION 

ARSENIC, J.lg/L 

2,200,000 

120 

66 

51 

TCLP ON SOLIDS 

pH ARSENIC, J.lg/L 

8.65 3,800 

8.80 1,700 

8.85 710 

Final August 2 007 



Table 13 

Effect of Iron Dose of pH Adjustment on Arsenic Concentration 

in April 3, 2007, Sample of MW04-10 Groundwater 

SAMPLE SOLUTION 

FERRIC IRON DOSE pH ADJUSTMENT AGENT 

Untreated 

0.05 M 

0 .10 M 

NaOH 

0.20 M 

0.30 M 0 g CaC03/L 

0.40 M 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ WPMSN\ PJT\00-07201 \ 05 \ R000720105-002DOC 8/8/07 

35 

40 

45 

50 

60 

0 

50 

55 

60 

65 

70 

pH 

6.58 

2.0 

4 .90 

5 .25 

5.69 

6.63 

7.41 

8.94 

1 .95 

3.98 

4.58 

5.91 

6 .95 

7.76 

1 1 .47 

1 .81 

3 .32 

4.32 

5.52 

8.39 

9 .98 

11 .30 

1 .64 

5 .62 

5 .49 

5 .57 

5 .58 

5 .74 

1 .64 

5 .74 

5 .62 

5 .67 

5 .75 

5 .68 

ARSENIC, 11g/L 
2,380,000 

820,000 

565,000 

519,000 

463,000 

316,000 

207,000 

178,000 

1,119,000 

116,000 

66,700 

30,100 

16,200 

9,240 

660,000 

1,937,000 

22,600 

7,540 

3,960 

2,150 

27,000 

264,000 

1,763,000 

5,100 

5,080 

3,550 

3,490 

8,930 

1,696,000 

1,710 

1,700 

1,360 

2,080 

2,490 

Final August 2007 



Table 14 

Effect of Iron and Limestone Dose on Arsenic Concentration in MW04-10 

Groundwater and TCLP Arsenic Concentration of Resultant Solids 

SAMPLE 

0.30 M Fe(III) + 35 g/L CaC03 

0.30 M Fe(III) + 60 g/L CaC03 

0.40 M Fe(III) + 50 g/L CaC03 

0.40 M Fe(III) + 70 g/L CaC03 

Hazardous waste criterion 

RMT, Inc. I Wisconsin Department of Natural Resources 
1: I WPMSN\P]T\ 00-07201 \05\R000720J05-002.DOC 8/8107 

GROUNDWATER 

pH ARSENIC, �giL 

5.62 5,100 

5 .74 8,930 

5.74 1,710 

5.638 2,490 

SOLIDS TCLP 

pH ARSENIC, �giL 

6.23 2,700 

6.33 2,400 

6.26 1,300 

6.29 1,400 

5,000 

Final August 2 007 



Table 15 

Effect of Hydrogen Peroxide Addition on Arsenic Concentration in Ferric Iron and 

Limestone-treated MW04-10 Groundwater 

GROUNDWATER 

SAMPLE pH 

NO PEROXIDE INITIALLY 

0 .20 M Fe(III), no peroxide, 25 g CaC03/L NA 

+ peroxide & 0.05 M Fe(III), 5 g/L MgO 10.63 

+ 0.05 M Fe(III), 5 g/L MgO 10.59 

WITH PEROXIDE INITIALLY 

0.20 M Fe(III), 10 mL 30% H202/L, 25 g CaC03/L 

+ 0 .05 M Fe(III), 5 g/L MgO 

Note: 

NA ; not analyzed. 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ WPMSN\I']T\00-07201 \05\ R000720105-002.DOC 8/8/07 

6.06 

10.23 

ARSENIC, 1-1g/L 

410 

25 

25 

<130 

30 

SOLIDS 

WEIGHT I MOISTURE 

138.8 g/L 58.6 

147.4 g/L 66.6 

Final August 2 007 



Table 16 

Effect of Different Hydrogen Peroxide Doses on Arsenic Concentration in MW04-10 

Water Treated With Ferric Iron and Limestone 

SAMPLE 

MW04-10 + 0.30 M Fe(III) + 50 giL CaC03 

+ 0 H202 

+ 2.5 mL 30% H202 

+ 5.0 mL 30% H202 

+ 10 mL 30% H202 

RMT, Inc. I Wisconsin Department of Natural Resources 
1: \ \VPMSN \ PfT\00-07201 \05\ R000720105-002DOC 8/8/07 

ANALYTICAL RESULTS 

ARSENIC Jlg/L 

1,000 

<130 

<130 

<130 

Final August 2 007 



Table 17 

Results of Larger-Scale Test on Groundwater Treatment 

PARAMETER RESULTS 

FILTRATE 

Dissolved arsenic concentration 11 ).tg/L 

pH 4.9 

SOLIDS 

Wet weight 327 g 

Dry weight 107 g 

Composition: - arsenic 22,000 mg/kg 

- iron 170,000 mg/kg 

TCLP ON SOLIDS 

Arsenic concentration <1,000 ).tg/L 

Note: 

A lL sample was treated with 2.5 mL 30% hydrogen peroxide, 0.3 M ferric iron, 60 g/L limestone. 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ Wf'MSN \ PfT\ 00-07201 \05\ R000720J 05-002.DOC 8/8107 Final August 2 007 



Table 18 

Treatment of the South Slough Water Using Ferric Iron and Limestone 

AFTER IRON 

AMOUNT FERRIC 

SAMPLE IRON 

Untreated 0 

0.002 M Fe(III) 

0.004 M Fe(III) 

0.006 M Fe(III) 

Note: 

0.5 gm/L limestone added. 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ Wl'MSN \P]T\00-07201 \05\ R000720105-002.DOC 8/8/07 

ADDITION 

pH 

6.8 

3 .80 

2 .80 

2 .70 

AFTER LIMESTONE ADDITION 

ARSENIC 

pH �-Lg/L 

6.89 1,400 

7.03 <13 

6 .74 <13 

7.42 <13 

Final August 2 007 



Table 19 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Source Area 1 Pump and $280,000 A groundwater extraction well will be constructed in the source area, and groundwater will 

Dispose be pumped from the well and contained in batches on-site. The batches will be transported 

Off-Site off-site for disposal as a hazardous waste. 

• This scenario assumes that pumping of 42,000 gallons of water will remove the source 

area contamination. 

• This scenario assumes that the groundwater will be pumped into a 5,000 gallon holding 

tank, and each batch will be transported off-site by a tanker truck for disposal as a 

hazardous waste. 

• This scenario assumes that a pumping rate of 0.5 gpm can be sustained by the 

extraction well, and that a total run time of 80 days will be needed to capture the 42,000 

gallons of source area groundwater. The 80 days accounts for start-up time, and 

downtime in the pumping when the batch holding tank is full and awaiting disposal. 

• This scenario assumes that a propane generator will be used to power the pump and a 

control panel. 

• Operation and maintenance for this scenario includes a start-up and shakedown visit, 

and 6 site visits associated with transport and disposal of each batch of groundwater 

(tank full). 

• Monitoring associated with this scenario includes sampling 3 groundwater monitoring 

wells for arsenic. The monitoring will be completed quarterly during the first year of 

operation, and semi-annually for the next 2 years. This scenario assumes that the 2-

years of groundwater monitoring will be sufficient to demonstrate successful 

remediation of the source area. 

Notes: 
1. All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with USEP A guidance on feasibility study level estimating of remediation costs. 
3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5.  Costs do not include monitoring and evaluation to bring the site to closure. 

I: \ WPMSN \ PJT\ 00-07201 \05\ T000720105-001. DOC 08/09/07 Page 1 of 1 1  



Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Source Area 2 Pump and Treat $640,000 A groundwater extraction well will be constructed in the source area, and groundwater will 

On-site be pumped from the well and treated in batches on-site. The treated groundwater will be 

discharged to the surface, and the residual solids will be transported off-site for disposal as 

a non-hazardous waste. 

• This scenario assumes that treatment of 42,000 gallons of water will remove the source 

area contamination. 

• The cost is based on treating the groundwater with 85 g/L ferric sulfate, 60 g/L 

limestone, and 1 mL/L peroxide (30%). 

• The cost and feasibility is based on treating the groundwater in 1,000 gallon batches . 

• The cost assumes that the solids can be dewatered with a filter press, and that 

approximately 60 tons of solids will be generated from the treatment process. 

• This scenario assumes that a pumping rate of 0 .5 gpm can be sustained by the 

extraction well, and that a total run time of 24 weeks will be needed to treat the 42,000 

gallons of source area groundwater. The 24 weeks accounts for start-up time, and 

assumes that at least two 1,000 gallon batches will be completed per week. 

• This scenario assumes that a propane generator will be used to power the pump, water 

treatment equipment, and a control panel. 

• Operation and maintenance for this scenario includes a start-up and shakedown visit, 

and 26 site visits associated with restarting the batch treatment (refilling the hoppers 

with treatment chemicals) after each 1,000-gallon batch is complete, and controlling the 

solids dewatering operation. 

Notes: L All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5. Costs do not include monitoring and evaluation to bring the site to closure. 

1:\ WPMSN \ PJT\ 00-07201 \05\ T000720105-001. DOC 08/09/07 Page 2 of 1 1  



Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Source Area 2 Pump and Treat $640,000 • Monitoring associated with this scenario includes sampling 3 groundwater monitoring 

(cont.) (cont.) On-site (cont.) wells for arsenic. The monitoring will be completed quarterly during the first year of 

operation, and semi-annually for the next 2 years. This scenario assumes that the 2-

years of groundwater monitoring will be sufficient to demonstrate successful 

remediation of the source area. The monitoring also includes Wisconsin Pollutant 

Discharge Elimination System (WPDES) sampling for the treated groundwater, and 

verification sampling of up to 20 samples for arsenic during the in-situ treatment. 

Source Area 3 In-situ $250,000 The railroad ballast and any other overburden soils in the source area will be excavated and 

Treatment stockpiled on-site to expose the saturated zone. Treatment chemicals will be mechanically 

mixed into the saturated source area with a backhoe to treat the groundwater in-situ. The 

railroad ballast and other overburden soils will be replaced following treatment, and the 

site restored to existing conditions. 

• This scenario assumes that treatment of 4 feet of saturated material in a 50 ft by 70 ft 

area (42,000 gallons of water) will remove the source area contamination. 

• The cost is based on treating the groundwater in-situ with 85 g/L ferric sulfate, 60 g/L 

limestone, and 1 mL/L peroxide (30%) . 

• The cost is based on mixing in the treatment chemical in-situ with construction 

equipment, such as a backhoe. 

• This cost assumes that the in-situ treatment and site restoration can be completed in 

two weeks, and that only one in-situ treatment will be necessary to achieve the clean-up 

criteria. 

• There are no operation and maintenance costs associated with this option . 

Notes: 
1 .  All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 

2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with USEP A guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 

4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 
alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5. Costs do not include monitoring and evaluation to bring the site to closure. 

I:\ WPMSN \ P)T\00-07201 \05\ T000720105.00l .DOC 08/09/07 Page 3 of 1 1  



Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Source Area 3 In-situ $250,000 • Monitoring associated with this scenario includes sampling 3 groundwater monitoring 

(cont.) (cont.) Treatment wells for arsenic. The monitoring will be completed quarterly during the first year of 

(cont.) operation, and semi-annually for the next 2 years. This scenario assumes that the 2-

years of groundwater monitoring will be sufficient to demonstrate successful 

remediation of the source area. 

Marsh Soil 1 Excavation $2,990,000 The top 2 feet or marsh soil exceeding the soil clean-up criteria (including the marsh 

(and surface Large Area material under the cap) will be excavated and disposed off-site as non-hazardous waste. 

water runoff) + Source Area • The cost is based on excavating the top 2 feet marsh material over 470,400 sf (10.8 
Scenarios 1, 2, acres). This equates to approximately 67,500 tons of marsh material. 

or 3 • The cost assumes that the cap will be excavated and stockpiled on-site, and will be 

replaced as general fill over the site following the excavation of the marsh sediment. 

• The cost assumes that stabilized haul roads will be constructed in the marsh to provide 

access to the site for excavation. 

• The cost assumes that the marsh sediment can be disposed as non-hazardous waste . 
• The excavated marsh sediment will require dewatering on-site prior to disposal, and 

erosion control at the site will be necessary. 

• The cost does not include backfilling the excavated area, or wetlands restoration . 

• The cost assumes that the site preparation, excavation, and restoration, can be 

completed in two months. 

• There are no operation and maintenance costs associated with this option . 

• Monitoring associated with this scenario includes collecting 50 confirmation samples 

from the base of the excavation for arsenic analysis. The monitoring will be completed 

during the excavation. 

Notes: 
1. All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5. Costs do not include monitoring and evaluation to bring the site to closure. 
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Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Marsh Soil 2 Excavation $1,680,000 The top two feet or marsh soil exceeding the soil clean-up criteria outside the capped area 

Small Area will be excavated and disposed off-site as non-hazardous waste. 

+ Source Area • The cost is based on excavating the top 2 feet marsh material over 315,000 sf (7.3 acres) . 
Scenarios 1, 2, This equates to approximately 37,500 tons of marsh material. This area is conservative, 

or 3 and could likely be reduced to more discrete areas based on additional soil sampling 
+ Slough Water prior to the excavation. 

Scenarios 1 or • The cost assumes that the cap and material below the cap will be left in place . 
2 • The cost assumes that the marsh sediment can be disposed as non-hazardous waste . 

• The cost assumes that stabilized haul roads will be constructed in the marsh to provide 

access to the site for excavation. 

• The excavated marsh soil will require dewatering on-site prior to disposal, and erosion 

control at the site will be necessary. 

• The cost does not include backfilling the excavated area, or wetlands restoration . 
• The cost assumes that the site preparation, excavation, and restoration, can be 

completed in two months. 

• There are no operation and maintenance costs associated with this option . 

• Monitoring associated with this scenario includes collecting 30 confirmation samples 

from the base of the excavation for arsenic analysis. The monitoring will be completed 

during the excavation. 

Marsh Soil 3 Bioreduction $610,000 Bioreduction is broken into a test plot portion and a full scale application which are 

(Total) summarized below. 

Notes: 
1. All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with USEP A guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 

4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5. Costs do not include monitoring and evaluation to bring the site to closure. 
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Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Marsh Soil 3A Bioreduction $80,000 Small test plots would be constructed outside the capped area to evaluate the performance 

Test Plots of different bioreductants in reducing the arsenic concentrations in the field. These test 

(to be used in plots would be used to develop a workplan for implementing the full scale bioreduction 

development of option in the field.  

Scenario 3B) • The cost is based constructing five 10 ft x 10 ft test plots using general manual labor (no 

large construction equipment) . 

• The scenario assumes that bioreductants such as lactate, molasses, whey, or manure 

will be evaluated in the test plots. 

• The cost assumes that the construction and performance monitoring for the test plots 

can be completed in six months. 

• There are no operation and maintenance costs associated with this option . 

• Monitoring associated with this scenario includes collecting 10 samples from each test 

plot for arsenic analysis. Baseline samples will be collected from the 10 locations within 

each plot prior to the application of the bioreductant, and monthly sampling will be 

completed for 5 months following the application of the bioreductant. 

Notes: 
L All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5. Costs do not include monitoring and evaluation to bring the site to closure. 
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Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Marsh Soil 3B Bioreduction $530,000 The same area targeted for excavation under Scenario 2 will be treated with a bioreductant 

Full Scale to enhance the reduction of arsenic in the field. The specific bioreductant and field 

+ Source Area application approach will be based on the results of the test plot study (Scenario 3A) . 

Scenarios 1, 2, • The cost is based on treating marsh material over 315,000 sf (7.3 acres). This area is 
or 3 conservative, and could likely be reduced to more discrete areas based on additional 

+ Slough Water soil sampling prior to the excavation. 
Scenarios 1 or • The cost is based on using lactate as the bioreductant, and applying sufficient quantity 

2 of lactate to the site to penetrated approximately 1 foot of soil to a concentration of 7,500 

mg/L. The use of lactate as the bioreductant is conservative, and the specific 

bioreductant and concentration will be selected based on the results of the test plot 

studies. 

• The bioreductant solution will be applied using an irrigation-like system, and the water 

for the creating the solution will be obtained from the Kewaunee River. 

• The cost assumes that the irrigation system will operate for approximately one month 

and that only one application of the bioreductant will be required. The irrigation 

system will be rented, and removed from the site following the application. 

• The cost assumes that stabilized haul roads will be constructed in the marsh to provide 

access to the site. 

• Operation and maintenance for this scenario include annual clearing of the cattails and 

placement of the cut cattails across the treatment area to enhance the anaerobic 

conditions . The operation and maintenance will be completed for 5 years following the 

appliciltion of the bioreductant. 

Notes: 
1 .  All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with USEP A guidance on feasibility study level estimating of remediation costs. 
3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5. Costs do not include monitoring and evaluation to bring the site to closure. 
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Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Marsh Soil 3B Bioreduction $530,000 • Monitoring associated with this scenario includes collecting 30 samples across the 

(cont.) (cont.) Full Scale treatment area for arsenic analysis. One baseline monitoring event will be completed 

+ Source Area prior to the application of the bioreductant, and semi-annual sampling will be 

Scenarios 1, 2, completed at the same 30 locations for 5 years. The sample locations will be identified 

or 3 and replicated using a GPS unit. This scenario assumes that the 5-years of sediment 

+ Slough Water monitoring will be sufficient to demonstrate successful remediation of the marsh area. 

Scenarios 1 or 

2 (cont.) 

Slough Water 1 Impermeable $410,000 An impermeable barrier would be constructed along the fence line at the site to prevent 

barrier surface water runoff from reaching the Kewaunee river. 

+ Source Area • The scenario assumes that the barrier will be constructed along the fence route, and 
Scenarios 1, 2, span approximately 2,000 feet, extend 3 feet below ground surface, and extend 

or 3 approximately 2 feet above the surface. 
+ Marsh Area • The cost assumes that the impermeable barrier will be constructed of 114-inch 
Scenarios 2 or polyethylene material. 

3 
The scenario assumes that the barrier will effectively restrict the flow of surface water • 

off the site, and that the trapped water will infiltrate back into the marsh such that 

additional management of the surface water will not be required. 

• This scenario assumes that the barrier will be constructed during the winter to allow 

access to the site and improved construction conditions. 

• The cost assumes that the barrier will be left in place after the site remediation is 

complete. 

Notes: 
1 .  All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with USEPA guidance on feasibility study level estimating of remediation costs. 
3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5.  Costs do not include monitoring and evaluation to bring the site to closure. 
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Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Slough Water 1 Impermeable $410,000 • Operation and maintenance for this scenario include semi-annual site visits to evaluate 

(cont.) (cont.) barrier the integrity of the barrier. The operation and maintenance will be completed for 5 

+ Source Area years following the completion of one of the Marsh Soil Remediation scenarios. If this 

Scenarios 1, 2, option is used as a stand alone alternative (without treating the marsh sediment) the 

or 3 operation and maintenance would extend indefinitely, and the cost of the alternative 

+ Marsh Area would increase by a factor of 4 to 5. 

Scenarios 2 or • Monitoring associated with this scenario includes semi-annual collection of surface 
3 (cont.) water from the two slough areas on the site for arsenic analysis. The monitoring will be 

completed for 5 years following the completion of one of the Marsh Sol Remediation 

scenarios. If this option is used as a stand alone alternative (without treating the marsh 

soil) the monitoring would extend indefinitely, and the cost of the alternative would 

increase by a factor of 4 to 5. 

Notes: 
1. All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 
2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5.  Costs do not include monitoring and evaluation to bring the site to closure. 

1 :\  WPMSN \ P)T\00.07201 \05\ T000720105-00l .DOC 08/09/07 Page 9 of 1 1  

• 



Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Slough Water 2 Collection and $730,000 Surface water run-off would be collected from the two sloughs and pumped to a staging 

On-site area near the railroad tracks to be treated on-site. The treated water would be discharged to 

Treatment the surface, and the residual solids would be disposed off-site as non-hazardous waste. 

+ Source Area • This scenario assumes only 10,000 gallons of runoff water will be captured per flow 
Scenarios 1, 2, event at the site. Any additional flow volume would be discharged to the Kewaunee 

or 3 river. This flow volume equates to an average sustained flow rate for 0.7 gpm from the 
+ Marsh Area two sloughs for 10 days, or a 10 gpm surge in the two sloughs over 16 hours. 
Scenarios 2 or • The scenario includes the construction of an outlet structure around each slough outlet 

3 to create surface water capture zones, and to allow overflow during high flow events. 

• The scenario includes construction of above grade plumbing to connect the surface 

water capture zones around the sloughs to a on-site treatment staging area near the 

railroad. The staging area will include four 2,500 gallon equalization tanks and the 

water treatment equipment. 

Notes: 
1 .  All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 

2. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 
is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 
4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5.  Costs do not include monitoring and evaluation to bring the site to closure. 
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Table 19 (continued) 

Summary of Conceptual Estimated Costs 

WDNR - Kewaunee Marsh Remediation - Kewaunee, Wisconsin 

CONCEPTUAL 

IMPACTED REMEDIAL COST ESTIMATES 

MEDIA SCENARIO OPTION BEST JUDGMENT ASSUMPTIONS 

Slough Water 2 Collection and $730,000 • The cost is based on treating the groundwater with 0.056 g/L ferric sulfate, and 0.5 g/L 

(cont.) (cont.) On-site limestone. 

Treatment • The cost assumes that the solids can be dewatered with bag filters, and that 
+ Source Area approximately 2 tons of solids will be generated per year from the treatment process. 
Scenarios 1, 2, • This scenario assumes that a propane generator will be used to power the pumps, water 

or 3 treatment equipment, and a control panel. 
+ Marsh Area • The cost assumes that the above grade all equipment and facilities will be 
Scenarios 2 or 

decommissioned at the end of the slough water treatment. 
3 (cont.) 

• Operation and maintenance for this scenario includes seven visits per year to evaluate 

the operation of the water treatment system. The operation and maintenance will be 

completed for 5 years following the completion of one of the Marsh Soil Remediation 

scenarios. If this option is used as a stand alone alternative (without treating the marsh 

soil) the operation and maintenance would extend indefinitely, and the cost of the 

alternative would increase by a factor of 2 to 3. 

• Monitoring associated with this scenario includes semi-annual collection of surface 

water from the two slough areas on the site for arsenic analysis. The monitoring will be 

completed for 5 years following the completion of one of the Marsh Soil Remediation 

scenarios. If this option is used as a stand alone alternative (without treating the marsh 

soil) the monitoring would extend indefinitely, and the cost of the alternative would 

increase by a factor of 2 to 3. The monitoring also includes Wisconsin Pollutant 

Discharge Elimination System (WPDES) sampling for the treated groundwate�. 

Notes: 
1. All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix E of this report. 

2 .  The best judgment value is  presented in the table. However, at  this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of  the best judgment value. This approach 

is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

3. Costs are rounded to the nearest ten thousand dollar. 

4. Total costs include direct and indirect capital costs, and present worth costs of the annual O&M and monitoring costs. The total cost for each option is based on the option completed as a standalone 

alternative. However, additional Scenarios are listed under each option to clarify how the specific option would be used with the other Scenarios to provide comprehensive remediation of the area. 

5.  Costs do not include monitoring and evaluation to bring the site to closure. 
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IMPACTED 

MEDIA SCENARIO 

Source Area 1 

2 

3 

Marsh Soil + 1 

Slough Water 

Marsh Soil 2 

3 

A 

B 

+ Slough 1 

Water 

2 

Notes: 

Table 20 

Comparative Summary of Conceptual Estimated Costs Presented <1> 
WDNR - Kewaunee Marsh Remediation 

BEST JUDGMENT 
REMEDIATION CONCEPTUAL COST ESTIMATES 

TOTAL COST ANNUAL COSTS 

REMEDIAL OPTION PRESENT WORTH<21 YEAR 1 COSTS<J> O&M MONITORING 

Pump and Dispose Off-site $280,000 $230,000 -- $30,000 

Pump and Treat On-Site $640,000 $590,000 -- $30,000 

In situ Treatment $250,000 $200,000 -- $30,000 

Excavation (large area) $2,990,000 $2,990,000 -- --

Excavation (small area) $1,680,000 $1,680,000 -- --

Bioreduction Total $610,000 $370,000 $20,000 $30,000 

Test Plots $80,000 $80,000 -- --

Fullscale $530,000 $290,000 $20,000 $30,000 

Impermeable Barrier $410,000 $290,000 $15,000 $15,000 

Collection and Treatment On- $730,000 $410,000 $55,000 $20,000 

Site 

DURATION 

2 years 

2 years 

2 years 

--

--

5 years 

--

5 years 

5 years 

5 years 

(1) This table is a summary of information presented in Table 19, and is not intended to be used as a standalone document. This summary is compiled for comparative purposes only. Important 

descriptions, assumptions and uncertainties are discussed in Table 19, which must be read to correctly use this cost information. 
(2) The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This 

approach is consistent with USEPA guidance on feasibility study level estimating of remediation costs. Costs rounded up to the nearest $10,000; total costs include year 1 costs, and present 

worth costs of the annual O&M and monitoring. 
(3) Year 1 costs include direct and indirect capital costs, as well as the first year O&M and monitoring costs. 
(4) Costs do not include monitoring and evaluation to bring the site to closure. 
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FIG U R E  6 :  Compositional Arsenic vs S PLP Arsenic 
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FIG U R E  8:  Sol i d-Sol ution Ratio Effect o n  Arsenic Leaching,  

Moderate Arsenic Composite 
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Figure 13 

Biological Transformations of Arsenic in Soil 
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Chemistn; of Arsenic. W.T. Frankenberger, Jr. Marcel Dekker, Inc. 2002. pg 365. 
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FIGU R E  1 4 : S PLP-Site Groundwater Dose Response: 

H igh Arsenic Sample 
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FIG U R E  1 5 : SPLP-Site Grou ndwater Dose-Response Resu lts: 

Moderate Arsenic Composite 
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Figure 19 

Gas Generation From Treated Marsh Solids in Bioreductant Test 2 
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Great Lakes Water Level Table for Lake Michigan/Huron Page 1 of 3 

Great Lakes Water Level Table for Lake Michigan/Huron 

Lake Michigan/H u ro n :  1 945-2006 
(Meters, IGLD 1 985) 

H i storic Great Lakes Water Levels I l vear ��� Feb ���� May ���� Aug II Sep II Oct II Nov II Dec I �==============� 
1 1 94S 1 1 76.36 1 76.33 1 76.36 1 76.45 1 76.55 1 76.72 1 76.78 1 76.74 1 76.70 1 76.66 1 76.62 1 76.57 

:=========: 1 "1 94() 1 76.56 1 76.57 1 76.65 1 76.70 1 76.70 1 7 6.75 1 76.77 1 76.69 1 76.60 1 76.49 1 76.42 1 76.32 

1 1 947 1 76.28 1 76.28 1 76.25 1 76.39 1 76.57 1 76.72 1 76.80 1 76.81  1 76.77 1 76.72 1 76.65 1 76.56 

1 1 948 1 7 6.48 1 76.42 1 76.47 1 76.61 1 76.72 1 76.73 1 76.72 1 76.67 1 76.57 1 7 6.40 1 76.32 1 76.26 

1 1 949 1 76.20 1 76. 1 9  1 76 . 1 9  1 76.26 1 7 6.31 1 76.34 1 76.38 1 76.34 1 76.22 1 7 6. 1 4  1 76.02 1 75.94 

1 1 oso 1 75.96 1 75.99 1 76.02 1 76. 1 7  1 76.27 1 76.34 1 76.42 1 76.44 1 76.43 1 76.40 1 76.34 1 76.35 

1 1 9S 1  1 76.34 1 76.34 1 76.41 1 76.58 1 76.75 1 76.82 1 76.91 1 76.93 1 76.92 1 76.93 1 76.95 1 76.95 

1 76.95 1 76.96 1 76.96 1 77 .08 1 77 . 1 7  1 77.22 1 77 .26 1 77 .28 1 77 .22 1 77.06 1 76.94 1 76.92 

1 76.85 1 76.82 1 76.83 1 76.91 1 77.00 1 77 .07 1 77 . 1 2 1 77. 1 1 1 77.02 1 76.92 1 76.81 1 76.74 

1 76.63 1 76.60 1 76.64 1 76.7 1 1 76.83 1 76.92 1 76.96 1 76.94 1 76.90 1 76.98 1 76.95 1 76.89 

1 1 955 1 76.83 1 76.78 1 76.76 1 76.82 1 76.88 1 76.91 1 76.88 1 76.79 1 76.64 1 7 6.54 1 76.46 1 76.38 

1 1 956 1 76.31 1 76.30 1 76.32 1 76.37 1 76.50 1 7 6.57 1 76.62 1 76.62 1 76.56 1 76.45 1 76.37 1 76.29 

I ·J fi57 1 76.22 1 7 6. 1 9  1 76. 1 7  1 76.20 1 76.28 1 76.35 1 76.43 1 76.38 1 76.33 1 76.24 1 76.21 1 76. 1 6  

1 7 6 . 1 5  1 7 6 . 1 3  1 76 . 1 2  1 76 . 1 4  1 76. 1 2  1 76 . 1 2  1 76. 1 5  1 76. 1 1 1 76.07 1 75.98 1 75.91  1 75.81 

1 "1 959 1 75.75 1 75.75 1 75.79 1 75.92 1 76.06 1 76 . 1 1 1 7 6. 1 2  1 7 6 . 1 2  1 76. 1 0  1 7 6. 1 0  1 76. 1 3  1 76. 1 2  

1 1 960 1 76. 1 4  1 76. 1 6  1 7 6. 1 4  1 76.24 1 76.50 1 76.64 1 76.72 1 76.77 1 76.73 1 76.64 1 76.57 1 76.48 

1 76.38 1 76.31 1 76.33 1 76.36 1 76.42 1 76.44 1 76.46 1 76.45 1 76.43 1 76.38 1 76.32 1 76.24 

962 1 76.20 1 76. 1 7  1 76. 1 9  1 7 6.26 1 76.34 1 76.37 1 76.36 1 76.32 1 76.26 1 76. 1 7  1 76.06 1 75.97 

1 1 963 1 75.89 1 75.85 1 75.85 1 75.94 1 76.02 1 76.06 1 76.04 1 7 6.03 1 75.98 1 75.90 1 75.80 1 75.71  

1 "1 964 1 75.63 1 75.59 1 75.58 1 75.61 1 75.74 1 75.76 1 75.78 1 75.77 1 75.76 1 75.70 1 75.65 1 75.62 

1 1 965 1 75.60 1 75.62 1 75.67 1 75.77 1 75.94 1 76.00 1 76.02 1 76.04 1 76.07 1 76 . 1 0  1 76.07 1 76.09 

1 1 96 6  1 76. 1 0  1 76.08 1 76. 1 3  1 76.20 1 7 6.26 1 76.30 1 76.28 1 76.24 1 76. 1 7  1 76.08 1 76.01 1 76.08 

1 1 967 1 76.07 1 76.07 1 76.06 1 76.23 1 76.35 1 76.45 1 76.50 1 76.48 1 76.40 1 7 6.34 1 76.34 1 76.32 

1 1 968 1 7 6.29 1 76.30 1 76.27 1 76.35 1 76.40 1 76.47 1 76.55 1 76.58 1 76.60 1 76.57 1 76.50 1 76.48 

1 1 969 1 76.47 1 76.47 1 76.45 1 76.54 1 76.70 1 76.82 1 76.94 1 76.95 1 76.86 1 76.78 1 76.73 1 76.64 

http ://www .Ire. usace.army .mil/ _plugins/Programs/HistoricGreatLakesLevels/pages .cfm ?page=table . . .  8/6/2007 
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Great Lakes Water Level Table for Lake Michigan/Huron Page 2 of 3 
I H rro 1 76.59 1 76.56 1 76.53 1 76.58 1 76.68 1 76.76 1 76.80 1 76.78 1 76.77 1 76.73 1 76.69 1 76.67 

1 76.63 1 76.62 1 76.68 1 76.76 1 76.86 1 76.94 1 76.96 1 76.96 1 76.90 1 76.84 1 76.76 1 76.75 

1 9"1:2 1 76.73 1 76.65 1 76.65 1 76.72 1 76.88 1 76.93 1 76.99 1 77.05 1 77.07 1 77.03 1 77.00 1 76.96 

1 973 1 76.98 1 76.95 1 76.98 1 77 . 1 0  1 77.20 1 77 .30 1 77.30 1 77 .29 1 77.21 1 77 . 1 3  1 77.04 1 77.00 

1 '2/74 1 76.95 1 76.97 1 77.00 1 77 .Q7 1 77 . 1 9  1 77.28 1 77 .32 1 77 .26 1 77 . 1 5  1 77.04 1 76.98 1 76.91 

1 975 1 76.87 1 76.86 1 76.87 1 76.92 1 77.06 1 77 . 1 4  1 77 . 1 5  1 7 7 . 1 0  1 77 .Q7 1 76.95 1 76.87 1 76.82 

1 976 1 76.76 1 76.75 1 76.87 1 77 . 02 1 77 . 1 1 1 77. 1 5  1 77 . 1 5  1 77 .08 1 76.95 1 76.80 1 76.64 1 76.51 

1 977 1 76.42 1 76.38 1 7 6.44 1 76.56 1 76.57 1 76.55 1 76.56 1 76.54 1 76.53 1 76.50 1 76.50 1 76.51 

1 76.48 1 76.45 1 76.43 1 76.51 1 76.61 1 76.67 1 76.69 1 76.68 1 76.71 1 76.70 1 76.62 1 76.54 

J 1 979 1 76.51  1 7 6.48 1 76.54 1 76.7 1  1 76.88 1 76.95 1 76.98 1 77 .00 1 76.96 1 76.88 1 76.83 1 76.81 

1 76.78 1 76.72 1 76.68 1 76.77 1 76.84 1 76.90 1 76.93 1 76.93 1 76.90 1 76.82 1 76.72 1 76.65 

1 1 sa1 1 76.59 1 76.56 1 76.60 1 76 .67 1 76.75 1 76.80 1 7 6.82 1 76.81 1 76.80 1 76.73 1 76.66 1 76.59 

1 ·1 982 1 76.51 1 7 6.46 1 76.45 1 76.56 1 76.62 1 76.66 1 7 6.69 1 76.69 1 76.65 1 76.62 1 76.60 1 76.67 

1 1 983 1 7 6.67 1 76.66 1 76.68 1 76.76 1 76.90 1 77.02 1 77.02 1 76.98 1 76.93 1 76.87 1 76.77 1 76.74 

1 1 984 1 76.70 1 76.70 1 76.72 1 76.81 1 76.91 1 77.01  1 77.06 1 77.04 1 77.02 1 76.96 1 76.93 1 76.88 

1 "1 985 1 76.88 1 76.86 1 76.98 1 77 . 1 4  1 77 .24 1 77 .25 1 77 .23 1 77 . 1 9  1 77.20 1 77. 1 6  1 7 7 . 1 9  1 77.20 

1 1 sas 1 77 . 1 4  1 77 . 1 1 1 77 . 1 2 1 77.23 1 77 .28 1 77 .33 1 77 .39 1 77.39 1 77 .38 1 77.50 1 77 .38 1 77.26 

1 1 987 1 77 . 1 8  1 77. 1 0  1 77 .06 1 77.07 1 77 .06 1 77 . 07 1 77.04 1 76.99 1 76.90 1 76.79 1 76.70 1 76.68 

1 1 988 1 76.63 1 76.60 1 76.57 1 76.67 1 76.70 1 76.67 1 76.61 1 76.57 1 76.48 1 76.42 1 76.43 1 76.42 

1 989 1 76.38 1 76.33 1 76.32 1 76.41 1 7 6.44 1 76.56 1 76.57 1 76.54 1 76.47 1 76.34 1 76.27 1 76 . 1 8  

"1 990 1 76. 1 5  1 76. 1 6  1 76. 1 9  1 76.27 1 76.35 1 76.44 1 76.51 1 76.49 1 76.45 1 76.41 1 76.39 1 76.39 

1 99 1 1 76.36 1 76.31 1 76.33 1 76.48 1 76.60 1 76.66 1 76.64 1 76.59 1 76.48 1 76.40 1 76.38 1 76.40 

1 992 1 76.38 1 76.36 1 76.38 1 76.44 1 76.53 1 76.52 1 76.54 1 76.53 1 76.52 1 76.49 1 76.52 1 76.54 

<1 993 1 76.54 1 76.51 1 76.48 1 76.58 1 76.70 1 76.82 1 76.91 1 76.88 1 76.83 1 76.76 1 76.70 1 76.64 

1 994 1 76.57 1 76.56 1 76.59 1 76.63 1 76.70 1 76.72 1 76.82 1 76.81 1 76.78 1 76.71 1 76.66 1 76.59 

1 1 995 1 76.53 1 76.49 1 76.47 1 76.49 1 76.58 1 76.64 1 76.63 1 76.64 1 76.55 1 76.46 1 76.44 1 76.41 

1 ·1 9ss 1 76.37 1 76.39 1 76.39 1 76.46 1 7 6.63 1 76.76 1 76.83 1 7 6.84 1 76.82 1 76.80 1 76.79 1 76.77 

1 76.79 1 76.82 1 76.89 1 76.95 1 77 .07 1 77 . 1 3  1 77 . 1 9 1 77 . 1 6  1 77 . 1 2  1 77 .02 1 76.89 1 76.78 

1 76.74 1 76.7 1 1 76.74 1 76.89 1 76.91  1 76.90 1 76.88 1 76.80 1 76.68 1 76.55 1 76.44 1 76.36 

1 1 999 1 76.27 1 7 6.28 1 76.24 1 76.25 1 76.28 1 76.34 1 76.40 1 76.36 1 76.24 1 76 . 1 4  1 76.04 1 75.99 

1 2000 1 75.92 1 75.87 1 75.90 1 75.92 1 76.00 1 76. 1 0  1 76. 1 3  1 76. 1 3  1 76.09 1 75.98 1 75.89 1 75.81 

1 2001 1 75.77 1 75.78 1 75.78 1 75.85 1 75.95 1 76.06 1 76.05 1 76.03 1 76.01 1 76.03 1 76.05 1 76.05 

1 2002 1 75.99 1 75.95 1 75.99 1 7 6.06 1 76. 1 9  1 76.29 1 7 6.33 1 76.32 1 76.24 1 76 . 1 4  1 76.01 1 75.91 

1 2003 1 75.82 1 75.75 1 75.73 1 75.82 1 75.92 1 76.00 1 76.04 1 76.02 1 75.94 1 75.87 1 75.89 1 75.90 

1 2004 1 75.87 1 75.84 1 75.90 1 75.98 1 76.1 2 1 76.31 1 76.37 1 76.33 1 76.28 1 76. 1 5  1 76 . 1 0  1 76.08 

1 2005 1 76.08 1 7 6. 1 0  1 7 6. 1 0  1 76.1 4 1 76.1 9 1 76.21 1 7 6. 1 9  1 76. 1 7  1 76.09 1 76.00 1 75.93 1 75.88 

1 2006 1 75.88 1 75.92 1 75.93 1 76.01 1 76.09 1 76. 1 4  1 76 . 1 4  1 76 . 1 3  1 76.04 1 75.99 1 75.94 1 75.98 

http://www . Ire. usace.army .mill _plugins/Programs/HistoricGreatLakesLevels/pages.cfm ?page=table. . .  8/6/2007 



Great Lakes Water Level Table for Lake Michigan/Huron Page 3 of 3 
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November 2005 Samples 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ WPMSN \ PJT\ 00-07201 \05\ R000720105-002.DOC 

. \1 Fmal August 2 007 �� 





ae Analytical ' 

C l ient: RMT - MADISON 

Project Name: KEWAUNEE 

Project N u m ber: 720 1 .02 

Lab Sample 
N u m ber Field ID 

8726 1 5-001 T-1 05 1 20 1 7  

87261 5-002 T-3 05 1 20 1 8  

87261 5-003 T-5 05 1 20 1 9  

87261 5-004 T-6 05 1 2020 

87261 5-005 T-7 05 1 2021 

87261 5-006 T-8 05 1 2022 

87261 5-007 T-9 05 1 2023 

87261 5-008 T-1 0  051 2024 

87261 5-009 T-1 0A 051 2025 

8726 1 5-0 1 0  T- 1 0B 051 2026 

8726 1 5-01 1 T- 1 1  051 2027 

8726 1 5-01 2  T- 1 2  051 2028 

87261 5-0 1 3  T- 1 4  051 2029 

8726 1 5-01 4  T- 1 5  051 2030 

8726 1 5-0 1 5  T-1 6  05 1 2031 

8726 1 5-01 6 T- 1 7  051 2032 

1 241 Bellevue Street, Su ite 9 
Green Bay , WI 54302 

920-469-2436, Fax: 920-469-8827 

Analytic a l  Report N u m be r :  8726 1 5  
Lab Contact: Tod Noltemeyer 

Collection 
Matrix Date 

SED 06/01 /06 

SED  06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED  06/01 /06 

SED 06/01 /06 

SED  06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

SED 06/01 /06 

I certify that the data contained in this Final  Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operatin g  Procedure. Exceptions, i f  any,  are discussed in  the accompanying sample comments. Release of this fi nal 
report is  authorized by Laboratory management, as is verified by the fol lowi ng sig nature. This report shall  not be reproduced, except in 
ful l ,  without the written consent of Pace Analytical Services, Inc.  The sam ple results relate only to the analytes of interest tested. 

Approv7signatl'l� l) Date 



P a c e  Analytical  Ana lytic a l  Report N u m be r :  872 6 1 5 1 241 Bellevue Street 
Green Bay , WI 54302 

S e rvices,  I n c .  920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Collection Date : 06/0 1 /06 

Project Number : 720 1 .02 Report Date : 06/1 4/06 
Field I D : T-1 05 1 201 7 Lab Sample N u m ber : 87261 5-001 

I N O RGANICS 

Test Result  LOD LOQ EQL Oi l .  Un its Code Ani  Date Prep Method Ani Method  

Arsenic 2500 4.8 1 6  mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Ca lcium 92000 57 1 90 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Iron 6400 28 95 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Percent Solids 1 7 .6  % 06/07/06 S M  M2540G SM M2540G 
Phosphorus 830 66 220 mg/kg A 06/07/06 EPA M365 .4 EPA M365.4 
TOC as NPOC Avg of Reps 1 -4 630000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 1 590000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 2 71 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 3 440000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 4 760000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Sol ids 6 1 . 3 1 . 00 % 06/06/06 EPA 1 60.4 EPA 1 60.4 

Al l  soi l  resu lts are reported on a dry weight basis unless otherwise noted 



Pace Ana lyti cal  Ana lytical  Re port N u m be r :  8726 1 5  1 241 Bel levue Street 
G reen Bay, W I 54302 

S ervices,  I n c .  920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SED IMENT 
Project Name : KEWAUNEE Col lection Date : 06/0 1 /06 

Project N umber : 7201 .02 Report Date : 06/1 4/06 
Fie ld ID : T-3 051 20 1 8  Lab Sample Number : 87261 5-002 

I N ORGANICS 

Test Result LOD LOQ EQL Oi l .  U n its Code Ani Date Prep Method Ani Method 

Arsenic 900 4.6 1 5  mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
Calcium 33000 54 1 80 mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
I ron 5300 27 9 1  mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
Percent Solids 1 8 .4  % 06/07/06 SM M2540G SM M2540G 
Phosphorus 680 48 1 60 mg/kg A 06/07/06 EPA M365.4 EPA M365 .4  
TOG as N POC Avg of Reps 1 -4 380000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as N POC Replicate 1 300000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as N POC Replicate 2 390000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as N POC Replicate 3 280000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as N POC Replicate 4 560000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Solids 6 1 . 3  1 . 00 % 06/06/06 EPA 1 60.4 EPA 1 60.4 

All soil results are reported on a d ry weight basis unless otherwise noted. s 



Pace Ana lyti cal  Ana lyti c a l  Re p o rt N u m be r: 8726 1 5  1 24 1  Bellevue Street 
Green Bay, WI 54302 

S e rvices,  I n c .  920-469-2436 

Client : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Collection  Date : 06/0 1 /06 

Project Number : 720 1 02 Report Date : 06/1 4/06 
Field I D : T-5 051 201 9 Lab Sample Number : 87261 5-003 

I N  ORGANICS 

Test Result LOD LOQ EQL Oi l .  Un its Code Ani  Date Prep Method Ani Method 

Arsenic 720 7 . 1  24 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Calcium 58000 85 280 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Iron 7400 43 1 40 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Percent Solids 1 1 . 7  % 06/07/06 SM M2540G SM M2540G 
Phosphorus 1 400 66 220 mg/kg A 06/07/06 E PA M365.4 EPA M365.4 
TOC as NPOC Avg of Reps 1 -4 350000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 1 570000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as N POC Replicate 2 270000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Repl icate 3 240000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as N POC Repl icate 4 31 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Solids 61 . 9  1 .00 % 06/06/06 EPA 160.4 EPA 1 60.4 

All soi l  results are reported on a dry weight basis un less otherwise noted. 



Pace Analytic a l  Ana lytic a l  Report N u m be r :  8726 1 5  1 24 1  Bel levue Street 
Green Bay, VVJ 54302 

Services,  I n c .  920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Col lection Date : 06/0 1 /06 

Project Number : 7201 02 Report Date : 06/1 4/06 
Field I D : T-6 05 1 2020 Lab Sample Number : 87261 5-004 

I N  ORGAN ICS 

Test Result LOD LOQ EQL O i l .  Units Code Ani Date Prep Method Ani  Method 

Arsenic 240 4.3 1 4  mg/Kg 06/08/06 SW846 3050B SVV846 601 OB 
Calcium 6 1 000 51  1 70 mg/Kg 06/08/06 SW846 3050B SVV846 601 OB 
Iron 8200 25 85 mg/Kg 06/08/06 SW846 3050B SVV846 60 1 08 
Percent Sol ids 1 9 .6 % 06/07/06 SM M2540G SM M2540G 
Phosphorus 1 1 00 45 1 50 mg/kg A 06/07/06 E PA M365.4 EPA M365.4 
TOC as NPOC Avg of Reps 1 -4 480000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SVV846 9060 
TOC as NPOC Repl icate 1 320000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SVV846 9060 
TOC as NPOC Repl icate 2 530000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SVV846 9060 
TOC as NPOC Replicate 3 760000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SVV846 9060 
TOC as NPOC Repl icate 4 320000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SVV846 9060 
Total Volatile Solids 42.0 1 . 00 % 06/06/06 EPA 1 60.4 EPA 1 60.4 

All soi l  results a re reported on a dry weight basis unless otherwise noted.  7 



Pace Analytic a l  

S e rvices,  I n c .  
An a l ytic a l  Report N u m be r :  8726 1 5  1 241 Bellevue Street 

Green Bay, WI 54302 
920-469-2436 

Client : RMT - MADISON 
Project Name : KEWAUNEE 

Project Number : 720 1 . 02 
Field ID : T-7 05 1 2021 

I NORGANICS 

Test Result  

Arsenic 86 
Ca lcium 35000 
Iron 1 0000 
Percent Solids 3 1 . 1  
Phosphorus 1 300 
TOC as NPOC Avg of Reps 1 -4 380000 
TOC as NPOC Replicate 1 520000 
TOC as NPOC Replicate 2 4 1 0000 
TOC as NPOC Replicate 3 360000 
TOC as NPOC Replicate 4 230000 
Total Volatile Solids 26.8 

LOD LOQ EQL 

2.7 9 .0  
32 1 1 0  
1 6  54 

26 88 
24000 80000 
24000 80000 
24000 80000 
24000 80000 
24000 80000 

1 .00 

Al l  soil results a re reported on a dry weight basis unless otherwise noted. 

Matrix Type : SED IMENT 
Collection Date : 06/0 1 /06 

Report Date : 06/1 4/06 
Lab Sample Number : 87261 5-005 

Oi l .  U nits Code Ani Date Prep Method Ani Method 

mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
% 06/07/06 SM M2540G SM M2540G 
mg/kg 06/07/06 EPA M365.4 EPA M365.4 
mg/kg 06/1 3/06 SW846 9060 SW846 9060 
mg/kg 06/1 3/06 SW846 9060 SW846 9060 
mg/kg 06/1 3/06 SW846 9060 SW846 9060 
mg/kg 06/1 3/06 SW846 9060 SW846 9060 
mg/kg 06/1 3/06 SW846 9060 SW846 9060 
% 06/06/06 EPA 1 60.4 EPA 1 60.4 



P a c e  Ana l yti cal  Analytic a l  Report N u m ber:  8726 1 5  1 24 1  Bellevue Street 
Green Bay, WI 54302 

S ervi ces , I n c. 920-469-2436 

Client : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Collection Date : 06/0 1 /06 

Project N um ber : 720 1 . 02 Report Date : 06/1 4/06 
Field ID : T-8 051 2022 Lab Sample N u m ber : 87261 5-006 

I NO RGANICS 

Test Result LOD LOQ EQL Di l .  Units Code Ani  Date Prep Method Ani Method 

Arsenic 1 40 6 .0 20 mg/Kg 06/08/06 SW846 3050B SW846 601 0B  
Calcium 34000 7 1  240 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Iron 6500 36 1 20 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Percent Sol ids 14 . 0  % 06/07/06 S M  M2540G SM M2540G 
Phosphorus 1 200 57 1 90 mg/kg A 06/07/06 EPA M365.4 EPA M365.4 
TOC as N POC Avg of Reps 1 -4 560000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as N POC Repl icate 1 61 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Repl icate 2 570000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Repl icate 3 540000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Repl icate 4 500000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Solids 75.9 1 .00 % 06/06/06 E PA 1 60 .4 EPA 1 60.4 

A.l l  soil results are reported on a d ry weight basis unless otherwise noted. 



Pace Analyt ical  Analyt i ca l Re port N u m ber:  8726 1 5  1 241 Bellevue Street 
G reen Bay, WI 54302 

S e rvices,  I n c. 920-469-2436 

Client : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Col lection Date : 06/01 /06 

Project N umber : 720 1 02 Report Date : 06/1 4/06 
Fie ld I D : T-9 051 2023 Lab Sample Number : 87261 5-007 

I NORGAN I C S  

Test Result  LOD LOQ EQL Oi l .  Units Code Ani Date Prep Method Ani Method 

Arsen ic  660 5 .8 1 9  mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Ca lcium 22000 69 230 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
I ron 5000 35 1 20 mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
Percent Solids 1 4.4  % 06/07/06 S M  M2540G SM M2540G 
Phosphorus 1 300 1 00 330 mg/kg A 06/07/06 EPA M365 .4  EPA M365.4 
TOC as NPOC Avg of Reps 1 -4 640000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 1 630000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 2 630000 24000 80000 rng/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 3 790000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 4 520000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Solids 79 1 1 .00 % 06/06/06 EPA 1 60 .4 EPA 1 60.4 

All soi l  results are reported on a dry weight basis un less otherwise noted. 



Pace Ana lyti c a l  Analyti cal  Report N u m be r :  8726 1 5  1 241 Bellevue Street 
Green Bay, WI 54302 

S e rv i c e s ,  I n c .  920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Col lection Date : 06/0 1 /06 

Project Number : 720 1 .02 Report Date : 06/1 4/06 
Field I D : T-1 0  051 2024 Lab Sample Number : 87261 5-008 

I N ORGAN I C S  

Test Result  LOD LOQ EQL Oi l .  Units Code An i Date Prep Method Ani Method 

Arsenic 760 1 1  38 mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 
Calcium 30000 1 40 450 mg/Kg 06/08/06 SW846 3050B SW846 601 08 
I ron 5600 68 230 mg/Kg 06/08/06 SW846 3050B SW846 60 1 08 
Percent Sol ids 7 .35 % 06/07/06 S M  M2540G SM M2540G 
Phosphorus 1 600 1 20 390 mg/kg A 06/07/06 EPA M365 .4  E PA M365.4 
TOC as NPOC Avg of Reps 1 -4 490000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 1 3 1 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 2 380000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 3 490000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 4 780000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile So lids 80 .2 1 .00 % 06/06/06 EPA 1 60.4 EPA 1 60 .4 

Al l  soil results are reported on a dry weight basis un less otherwise noted 

I {  



P a c e  Ana lyti c a l  Ana lytica l  Re port N u m be r :  8726 1 5  1 24 1  Bel levue Street 
Green Bay, WI 54302 

S e rvices,  I n c .  920-469-2436 

Client : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Col lection Date : 06/0 1 /06 

Project Number : 720 1 . 02 Report Date : 06/1 4/06 
Field ID : T-1 0A 051 2025 Lab Sample Number : 87261 5-009 

I N O RGANICS 

Test Result LOD LOQ EQL Oi l .  Un its Code Ani  Date Prep Method  Ani  Method  

Arsenic 590 9 .7 32 mg/Kg 06/08/06 SW846 30508 SW846 60 1 08 
Calcium 26000 1 20 390 mg/Kg 06/08/06 SW846 30508 SW846 60 1 0B 
I ron 4600 58 1 90 mg/Kg 06/08/06 SW846 30508 SW846 60 1 0B 
Percent Solids 8.64 % 06/07/06 SM M2540G SM M2540G 
Phosphorus 2 1 00 1 30 450 mg/kg A 06/07/06 EPA M3654 E PA M3654 
TOC as NPOC Avg of Reps 1 -4 5 1 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 1 440000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 2 440000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 3 520000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 4 650000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Solids 83 . 1  1 .00 % 06/06/06 EPA 1 604 E PA 1 604 

All soi l resu lts a re reported on a dry weight basis un less otherwise noted. 



Pace Analytic a l  Analytic a l  Rep o rt N u m be r: 8726 1 5  1 24 1  Bellevue Street 
G reen Bay, WI 54302 

S e rvices,  I n c .  920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Col lectio n  Date : 06/01 /06 

Project Number : 7201 .02 Report Date : 06/1 4/06 
Field ID : T-1 0 B  05 1 2026 Lab Sample Number : 8726 1 5-01 0  

I NO RGANICS 

Test Result  LOD LOQ EQL O i l .  Units Code Ani Date Prep Method Ani Method 

Arsenic 850 9 .5  32 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Calcium 38000 1 1 0 380 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
I ron 6700 56 1 90 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Percent Sol ids 8 . 86 % 06/07/06 S M  M2540G SM M2540G 
Phosphorus 1 700 79 260 mg/kg A 06/07/06 E PA M365.4 EPA M365.4 
TOC as N POC Avg of Reps 1 -4 430000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as N POC Replicate 1 5 1 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as N POC Replicate 2 4 1 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 3 340000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOC as NPOC Replicate 4 440000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Sol ids 82 .7 1 .00 % 06/06/06 EPA 1 60.4 EPA 1 60.4 

Al l soi l resu lts are reported on a dry weight basis un less otherwise noted. l� 



Pace Ana lytic a l  Analyti c a l  Report N u m ber:  8726 1 5  1 24 1  Bel levue Street 
Green Bay, WI 54302 

S e rvices , I n c .  920-469-2436 

Client : RMT - MADISON Matrix Type : SEDIMENT 
Project Name : KEWAUNEE Collection Date : 06/01 /06 

Project N umber : 7201 . 02 Report Date : 06/1 4/06 
Field 1 0 : T-1 1 051 2027 Lab Sample Number : 8726 1 5-01 1 

I NORGANICS 

Test Result LOD LOQ EQL Oi l .  Units Code An i Date Prep Method Ani  Method 

Arsenic 670 1 0  34 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Calcium 87000 1 20 400 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
I ron 1 6000 60 200 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 
Percent Solids 8 .29  % 06/07/06 S M  M2540G SM M2540G 
Phosphorus 2600 1 1 0 380 mg/kg A 06/07/06 EPA M365.4 EPA M365.4 
TOG as NPOC Avg of Reps 1 -4 290000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as NPOC Replicate 1 350000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as NPOC Replicate 2 1 70000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as NPOC Replicate 3 400000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
TOG as NPOC Replicate 4 260000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 
Total Volatile Solids 53 .5 1 .00 % 06/06/06 E PA 1 60 .4 EPA 1 60.4 

All soi l  results are reported on a dry weight basis unless otherwise noted . 



Pace Ana lyti c a l  
S ervices,  I n c. 

Ana lytic a l  Rep o rt N u m be r: 8726 1 5  1 241  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 
Project Name : KEWAUNEE 

Project Number : 720 1 .02 

Field ID : T- 1 2  051 2028 

I N ORGANICS 

Test Result 

Arsenic 570 

Calcium 25000 

I ron 5700 

Percent Sol ids 1 1 . 3 

Phosphorus 2200 

TOG as N POC Avg of Reps 1 -4 340000 

TOG as N POC Replicate 1 430000 

TOG as N POC Repl icate 2 4 1 0000 

TOG as N POC Replicate 3 320000 

TOG as N POC Replicate 4 220000 

Total Volatile Sol ids 60.6 

LOD LOQ EQL 

7.4 25 

88 290 

44 1 50 

76 250 

24000 80000 

24000 80000 

24000 80000 

24000 80000 

24000 80000 

1 .00 

All so i l  results are reported on a dry weight bas is un less otherwise noted. 

Matrix Type : SEDIMENT 
Col lection Date : 06/0 1 /06 

Report Date : 06/1 4/06 

Lab Sample Number : 87261 5-0 1 2  

Oi l .  U nits Code An i  Date Prep Method Ani Method 

mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 

mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 

mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 

% 06/07/06 SM M2540G SM M2540G 

mg/kg 06/07/06 EPA M365.4 EPA M365.4 

mg/kg 06/1 3/06 SW846 9060 SW846 9060 

mg/kg 06/1 3/06 SW846 9060 SW846 9060 

mg/kg 06/1 3/06 SW846 9060 SW846 9060 

mg/kg 06/1 3/06 SW846 9060 SW846 9060 

mg/kg 06/1 3/06 SW846 9060 SW846 9060 

% 06/06/06 EPA 1 60.4 E PA 1 60 .4  



Pace Analyti c a l  Analyt ical  Report N u m ber:  8726 1 5  1 241  Bellevue Street 
Green Bay, WI 54302 

S e rvices,  I n c .  920-469-2436 

C l ient : RMT - MADISON Matrix Type : SEDIMENT 

Project Name : KEWAU N E E  Col lection Date : 06/0 1 /06 

Project Number : 720 1 .02 Report Date : 06/1 4/06 

Field I D : T- 1 4  05 1 2029 Lab Sample N u m ber : 8726 1 5-0 1 3  

I N  O RGANICS 

Test Resu lt  LOD LOQ EQL Oi l .  Un its Code Ani  Date Prep Method Ani Metho d  

Arsenic 1 1 0  7 .8 26 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 

Calcium 24000 93 31 0 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 

I ron 61 00 46 1 50 mg/Kg 06/08/06 SW846 3050B SW846 60 1 0 B  

Percent Solids 1 0 .8  % 06/07/06 SM M2540G SM M2540G 

Phosphorus 1 900 90 300 mg/kg A 06/07/06 E PA M365 .4  E PA M365.4 

TOC as N POC Avg of Reps 1 -4 450000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 1 440000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 2 390000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 3 400000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 4 570000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

Total Volatile Solids 79 .3  1 . 00 % 06/06/06 EPA 1 60.4 EPA 1 60.4 

Al l  so i l  results are reported on a d ry weight bas is un less otherwise noted . 

l v  



Pace Ana lyti c a l  

S e rvices,  I n c. 
Analyti c a l  Re p o rt N u m be r :  8726 1 5  1 241  Bellevue Street 

Green Bay, WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

Project N ame : KEWA U N E E  

Project Numbe r : 7201 .02 

Field ID : T-1 5 051 2030 

IN ORGAN ICS 

Test Result 

Arsenic 1 20 

Calcium 1 5000 

Iron 2900 

Percent Sol ids 5 .93 

Phosphorus 1 600 

TOC as NPOC Avg of Reps 1 -4 480000 

TOC as NPOC Replicate 1 460000 

TOC as NPOC Replicate 2 540000 

TOC as N POC Replicate 3 570000 

TOC as NPOC Replicate 4 360000 

Total Volatile So l ids 88.6 

LOD LOQ EQL 

1 4  47 

1 70 560 

84 280 

200 650 

24000 80000 

24000 80000 

24000 80000 

24000 80000 

24000 80000 

1 . 00 

All soil results are reported on a d ry weight basis u n less otherwise noted. 

Oi l .  U n its 

mg/Kg 

mg/Kg 

mg/Kg 

% 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

% 

Matrix Type : S E DIMENT 

Col lection Date : 06/0 1 /06 

Report Date : 06/1 4/06 

Lab Sample N u m be r : 8726 1 5-0 1 4  

Code An i  Date Prep Method Ani Method 

06/08/06 SW846 3050B SW846 60 1 0B 

06/08/06 SW846 3050B SW846 601 0B 

06/08/06 SW846 3050B SW846 601 0B 

06/07/06 SM M2540G SM M2540G 

A 06/07/06 EPA M365.4 EPA M365.4  

06/1 3/06 SW846 9060 SW846 9060 

06/1 3/06 SW846 9060 SW846 9060 

06/1 3/06 SW846 9060 SW846 9060 

06/1 3/06 SW846 9060 SW846 9060 

06/1 3/06 SW846 9060 SW846 9060 

06/06/06 E PA 1 60.4 E PA 1 60.4 



Pace Ana lyti c a l  Ana lyti ca l Report N u m be r :  8726 1 5  1 241  Bellevue Street 
G reen Bay, WI 54302 

S e rvices,  I n c. 920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SEDI MENT 

Project Name : KEWAUNEE Col lection Date : 06/01 /06 

Project Numbe r : 7201 . 02 Report Date : 06/1 4/06 

Field I D : T- 1 6  051 2031 Lab Sample N umber : 8726 1 5-0 1 5  

I NORGANICS 

Test Result LOD LO Q  EQL Oi l .  Units Code Ani  Date Prep Method Ani Method 

Arsenic 490 6.2 21 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 

Calc ium 44000 74 250 mg/Kg 06/08/06 SW846 3050B SW846 60 1 0B 

Iron 8500 37 1 20 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 

Percent Sol ids 1 3 . 5  % 06/07/06 SM M2540G SM M2540G 

Phosphorus 980 38 1 30 mg/kg A 06/07/06 EPA M365.4 E PA M365.4 

TOC as NPOC Avg of Reps 1 -4 460000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Repl icate 1 730000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as NPOC Repl icate 2 250000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Repl icate 3 500000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Repl icate 4 350000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

Total Volati le Solids 70.9 1 .00 % 06/06/06 E PA 1 60 .4  E PA 1 60.4 

Al l  so i l  results are reported on a dry weight bas is un less otherwise noted. 



Pace A n a lyti c a l  Ana lytic a l  Re port N u m ber:  8726 1 5  1 241  Bellevue Street 
Green Bay, WI 54302 

S e rv i c es ,  I n c .  920-469-2436 

Cl ient : RMT - MADISON Matrix Type : SEDIMENT 

Project Name : KEWAUN E E  Col lection Date : 06/0 1 /06 

Project Number : 720 1 .02  Report Date : 06/1 4/06 

Field ID : T-1 7 051 2032 Lab Sample Num ber : 8726 1 5-0 1 6  

I N  ORGAN ICS 

Test Resu lt LOD LOQ EQL Oi l .  Un its Code Ani Date Prep Method Ani Method 

Arsenic 520 1 3  42 mg/Kg 06/08/06 SW846 3050B SW846 601 0B 

Calcium 24000 1 50 500 mg/Kg 06/08/06 SW846 3050B SW846 601 08 

Iron 4900 76 250 mg/Kg 06/08/06 SW846 30508 SW846 60108 

Percent Sol ids 6.62 % 06/07/06 SM M2540G SM M2540G 

Phosphorus 1 400 1 20 390 mg/kg A 06/07/06 EPA M365.4 EPA M365.4 

TOC as NPOC Avg of Reps 1 -4 4 1 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 1 350000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 2 350000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Repl icate 3 520000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

TOC as N POC Replicate 4 4 1 0000 24000 80000 mg/kg 06/1 3/06 SW846 9060 SW846 9060 

Total Volatile Sol ids 7 9 . 9  1 .00 % 06/06/06 EPA 1 60.4 EPA 1 60.4 

All so i l  results are reported on a dry weight  basis un less otherwise noted. 



Pace Ana lytical  
S ervices,  I nc.  

Lab Number TestGroupiD 

8726 1 5  W-TP04-S 

8726 1 5-0 1 1  W-TOCQA-S 

Field ID  

Al l  Samples 

T-1 1 05 1 2027 

Comment 

1 241 Bellevue Street 
G reen Bay, WI 54302 
9 20-469-2436 
Fax: 920-469-8827 

A - Analyte is detected in the method b lank at a concentration of 4 . 0  mg/kg for samples 00 1 -
004, 006-01 1 and 01 3-0 1 6. 

* - Dupl icate an alyses not within control l im its. 



Q u a l ifi e r  Codes 
Flag Appl ies To 
A I norganic 

B I norganic 

B Organic 

c Al l  

D Al l  

E I norganic 

E Organic 

F I norganic 

F Organic 

G Al l  

H A l l  

HF Inorgan ic 

J Al l  

K I norgan ic 

K Organic 

L Al l  

M Organic 

N Al l  

0 Organic 

p Organic 

Q Al l  

s Organic 

u Al l  

v Al l  

w Al l  

X Al l  

z Organics 

& Al l  

A l l  

+ I norgan ic 

< Al l  

1 I norganic 

2 Inorgan ic 

3 I norgan ic 

4 I norganic 

5 I n organ ic 

6 Inorganic 

7 I n organ ic 

Explanation 
Analyte is detected i n  the method blank. Method b lank criteria is evaluated to the laboratory method detection l imit. Additionally, 
method blank acceptance may be based on project specific criteria or  determined from analyte concentrations in the sample and 
are evaluated on a sample by sample basis. 

The analyte has been detected between the method detection l imit and the report ing limit. 

Ana lyte is present i n  the method blank. Method blank criteria is evaluated to the laboratory method detection limit. Additionally, 
method blank acceptance may be based on project specific criteria or  determined from analyte concentrations in the sample and 
are evaluated on a sample by sample basis. 

E levated detection l imit .  

Ana lyte value from d i luted analysis or surrogate result not appl icable due  to sam ple di lut ion. 

Estimated concentration due to matrix interferences. During the metals analysis the serial  d i lution failed to meet the established 
control l im its of 0- 1 0% .  The sample concentration is g reater than 50  times the IDL for analysis done on the I C P  or 1 00 times the 
I D L  for analysis done on the ICP-MS. The result was flagged with the E qual ifier to indicate that a physical interference was 
observed. 

Ana lyte concentration exceeds calibration range.  

Due to potential interferences for th is  analysis by I nductively Coupled Plasma techn iques (SW-846 Method 601  0) ,  th is  analyte has 
been confirmed by and reported from an alternate method. 

Surrogate results outside control criteria. 

The result is estimated because the concentration is  less than the lowest calibration standard concentration uti l ized in the i n itial 
cal ibration .  The method detection limit is less than the report ing limit specified for this project. 

P reservat ion,  extraction or an alysis performed past holding time. 

This test is considered a field parameter, and the recommended hold ing time is  1 5  min utes from collection .  The analysis was 
performed in the laboratory beyond the recommended hold ing time. 

Concentration detected equal to or  g reater than the method detection l imit but less than the reporting l imit .  

Sample received unpreserved. Sample was either preserved at the time of receipt or  at the time of sample preparat ion.  

Detection l imit may be elevated due to the presence of an unrequested analyte. 

Elevated detection limit due to low sample volume. 

Sample pH was g reater than 2 

Spiked sample recovery not within control l imits. 

Sample received overweig ht. 

The relative percent d ifference between the two columns for detected concentrations was g reater than 40%. 

The analyte has been detected between the l imit of detection (LOD) and l imit  of quantitation (LOQ) The results are qual ified due 
to the u ncertainty of analyte concentrations within this range. 

The relative percent d i fference between quantitation and confirmation columns exceeds internal quality control criteria. Because 
the result is u nconfi rmed,  it has been reported as a no n-detect with an elevated detection l imit. 

The analyte was not detected at or above the report ing l imit. 

Sample received with headspace. 

A second aliquot of sample was analyzed from a conta iner with headspace. 

See Sample Narrative. 

This com pound was separated in the check standard but it did not meet the resolution criteria as set forth i n  SW846. 

Laboratory Control Sp ike recovery not with i n  control l imits. 

P recision not within control l imits. 

The sample result is g reater than four times the spike level: therefore, the percent recovery is not evaluated.  

The analyte was not  detected at or  above the reporting limit. 

Dissolved analyte or filtered analyte g reater than total analyte; analyses passed QC based on precision criteria. 

Dissolved analyte or filtered analyte g reater than total analyte; ana lyses failed QC based on precision criteria.  

BOD resu lt is estimated due to the BOD blank exceed ing the allowable oxygen depletion .  

BOD dupl icate precision not  within control l imits. Due to the 48 hour holding t ime for th is  test, i t  is not  practical to  reanalyze and 
try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion.  Due to the 48 hour holding time for this test, it is not practical to 
reanalyze and try to correct the deficiency. 

BOD laboratory control sample not with i n  control limits. Due to the 48 hour hold ing time for this test, it is  not practical to reanalyze 
a nd try to correct the deficiency. 

BOD result is estimated due to complete oxygen depletion. Due to the 48 hour holding time for this test, it is  not practical to 
reanalyze and try to correct the deficiency. 



Pace Ana lyti c a l  Analys is S u m ma ry by Laboratory 1 241  Bellevue Street 

Servi ces , I n c .  
Green Bay, WI  54302 

co co co co co co co co co co co co co co co co --J --J --J --J --J --J --J --J --J --J --J --J --J --J --J --J N N N N N N N N N N N N N N N N Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) Q) 
� � � � � � � � � � � 
CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 CJ1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

Test Group Name 0 0 0 0 0 0 0 0 0 � � 
� N w -1'. CJ1 Q) --J co <D 0 N w -1'. CJ1 Q) 

ARSENIC B B B B B B B B B B B B B B B B 

CALCIUM B B B B B B B B B B B B B B B B 

IRON B B B B B B B B B B B B B B B B 

PERC ENT SOLIDS B B B B B B B B B B B B B B B B 

PHOSPHORUS, TOTAL B B B B B B B B B B B B B B B B 

SOLIDS, TOTAL VOLATILE B B B B B B B B B B B B B B B B 

TOC AS N POC , QUAD + AVERAGE K K K K K K K K K K K K K K K K 

Code Faci l ity Address WI Certification 

B Green Bay Lab (Bellevue St) 1 241  Bellevue Street, Su ite 9 405 1 32750 I DATCP: 1 05-444 
Green Bay, WI 54302 

K Kimberly Laboratory 1 090 Kennedy Ave. 445 1 34030 
Kimberly, WI 541 36 



Zi3 

Pace Ana lytical 
Services, Inc. 

Batch : 8726 1 5 

Lab Sectio n :  W ETCHEM 

QC Batch N umber:  1 1 8 1 7 

Prep Method : EPA M365.4 

Analytical Method:  E PA M365.4 

Client Sample I D  

T - 1  051 20 1 7  

T-5 05 1 20 1 9  

T-7 051 2021 

T-9 051 2023 

T-1 OA 051 2025 

T- 1 1  051 2027 

T-1 4 051 2029 

T-1 6  051 2031 

Test Name 

Lab Sample ID M B I D  

87261 5-001 MB 

8726 1 5-003 MB 

8726 1 5-005 MB 

8726 1 5-007 MB 

8726 1 5-009 MB 

8726 1 5-01 1 MB 

8726 1 5-01 3  MB 

8726 1 5-0 1 5  M B  

r�T 
Method ! I 

Blank I LCS I I LCSD 
Result I Spiked LCS Recovery 

Cone Cone I Cone % C 500 ��-- 1 99.9 500��99 3 99.9 

QC S u mmary 

Client Sample I D  

T-3 05 1 20 1 8  

T-6 051 2020 

T-8 051 2022 

T- 1 0  051 2024 

T- 1 0 6  051 2026 

T- 1 2  051 2028 

T-1 5  051 2030 

T-1 7  051 2032 

LCS/LCSD 
LCS/ Control Limits 

�CL R;� � ;�e;� % Number 

QC Type Client Sample ID 
-�-��-- - -- - ·- · - -· 

MB WCG1 888-032MB 

LCS WCG 1 888-032MBLCS 

MS T-1 7 05 1 2032MS 

MS T-1 0  051 2024MS 

MSD T- 1 7  0 5 1 2032MSD 

MSD T-1 0 0 5 1 2024MSD 

Lab Sample ID M B I D  

87261 5-002 MB 

87261 5-004 MB 

87261 5-006 MB 

87261 5-008 MB 

8726 1 5-01 0 MB 

8726 1 5-01 2 MB 

8726 1 5-01 4 MB 

8726 1 5-01 6 MB 

Parent MS MSD 

1 24 1 Bellevue Street 
Green Bay , WI 54302 
920-469-2436 
Fax: 920-469-8827 

Lab Sample ID 

WCG 1 888-032MB 

WCG 1 888-032MBLCS 

8726 1 5-0 1 6 MS 

87261 5-008MS 

8726 1 5-01 6MSD 

87261 5-008MSD 

MS/ 
MS/MSD 

Control Limits 

Result 

Cone 

Spiked I MS Recovery I' Spiked I MSD Recovery 

Cone Cone % C Cone Cone % C 3887.3 1 5191 . 1 ____J____________j___�38�7-3E�9�i�s�-- ·--� -��08 1 1634.2 20 1�72615-016 T 1353 3 

Cone = mg/kg u n less otherwise noted Report Date: 6/29/2006 

OC Batch Number: 1 1 8 1 7  C = Q C  Code, see Qualifer Sheet 

Parent Result is reported down to MDL i n  order to allow Validation of this worksheet 

The %R and R P D  results are calculated from raw data values with more significant figures than are reported on this form. 

I 



� 

Pace Ana lytical  
Services, I n c. 

Batch : 8726 1 5 

Lab Section :  W ETCHEM 

OC Batch N u mber:  1 1 8 1 9 

Prep Method:  E PA 1 60 .4  

Analytical Method:  EPA 1 60 .4  

QC Summary 1 24 1  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
Fax: 920-469-8827 

QC Type Client Sample ID Lab Sample 1D 
-·· ·-··----.--�----- ---- · ·--------- ���--------

MB WCG 1 892-062MB 

LCS WCG 1 892-062MBLCS 

DUP 

DUP 

T-1 1  051 2027DUP 

T- 1 05 1 20 1 7 D UP 

WCG 1 892-062MB 

WCG 1 892-062MBLCS 

8726 1 5-0 1 1 DUP 

87261 5-00 1 DUP 

Client Sample ID Lab Sample ID M B  ID Client Sample ID 
T-3 051 2018 

Lab Sample ID M B  ID 
T-1 05120 1 7  8726 1 5-001 

T-5 051 20 1 9  8726 1 5-003 T-7 0512021 8726 1 5-005 

T-9 051 2023 87261 5-007 

T- 1 0A 051 2025 8726 1 5-009 

T- 1 1  051 2027 8726 1 5-0 1 1  T-1 4  051 2029 8726 1 5-01 3  

T- 1 6  0512031 8726 1 5-01 5  

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

Cone = % unless otherwise noted 

C = OC Code, see Oualifer Sheet 

T-6 051 2020 

T-8 051 2022 

T- 1 0  051 2024 

T-1 OB 051 2026 

T- 1 2  051 2028 

T- 1 5  051 2030 

T- 1 7  051 2032 

LCS/LCSD 

Control Limits 

UCL RPD 

87261 5-002 

87261 5-004 

87261 5-006 

87261 5-008 

8726 1 5- 0 1 0  

8726 1 5-012 

8726 1 5- 0 1 4  

8726 1 5-0 1 6  

Parent Result i s  reported down t o  MDL i n  order t o  allow Validation o f  this worksheet 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MS/MSD 

RPD 

Report Date: 6/29/2006 

OC Batch Number: 1 1 8 1 9  

% 

The %R and R P D  results are calculated from raw data values with more significant figures than are reported on this form. 
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� \S'\ 

Pace Ana lytical 
Services, Inc.  

Batch :  87261 5 

Lab Secti o n :  M ETALS 

QC Batch N u m ber: 1 1 833 

Prep Method:  SW846 3050B 

Analytical Method : SW846 601  OB 

L a b  Sample ID 
8726 1 5-001 

8726 1 5-003 

8726 1 5-005 

87261 5-007 

87261 5-009 

87261 5-01 1 

8726 1 5-013 

8726 1 5-0 1 5  

M B  I D  
MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

QC Summary 

Client Sample ID 
T-3 05 1 20 1 8  

T-6 051 2020 

T-8 051 2022 

T- 1 0  051 2024 

T- 1 08 051 2026 

T- 1 2  051 2028 

T- 1 5  051 2030 

T- 1 7  051 2032 

QC Type Client Sample ID 
MB MBSMTG 1 9 1 2-39 

LCS LCSSMTG 1 9 1  2-39 

MS 

MSD 

872577-01 8MS 

872577-01 8MSD 

Lab Sample ID MB ID 
8726 1 5-002 MB 

8726 1 5-004 MB 

87261 5-006 MB 

8726 1 5-008 MB 

8726 1 5-0 1 0  MB 

8726 1 5-0 1 2  MB 

8726 1 5-0 1 4  MB 

8726 1 5- 0 1 6  MB 
. .  �-�---------�-·- "'f ___ 

1 24 1  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
Fax: 920-469-8827 

Lab Sample ID 
MBSMTG 1 9 1 2-39 

LCSSMTG 1 9 1 2-39 

872577-0 1 8 MS 

872577-01 8 MSD 

. .  ---�-�----------r 

MS/ 

--- -�-------------·, 
MS/MSD 

Control Limits 

I 50.0 I 47.6 I 95.2 I I -- I I -- I I -- I : 80 I 120 I 20 55.0 51 . 1 89.8 [I 55.0 53 -� 93.1 I .A--+�-��- 75 I 125 I 20 
Iron ·-+-·�-,------ ; 

5����[4:��9 1 1;:-E[_==: I =�-�-r��d- 1  =: u -���Gij :� �;.� ::�0;};���7 1��l1r����-=2:1:4� �i�4�-Gt�ttiH3If_BE 

Cone = mg/Kg unless otherwise noted 

C = QC Code, see Oualifer Sheet 

Parent Result is reported down to MDL in order to allow Validation of this worksheet 

Report Date: 6/29/2006 

QC Batch Number: 1 1 833 

The %R and R P D  results are calculated from raw data values with more significant figures than are reported on this form. 
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Pace Analytical 
Services, I nc. 

Batch : 

Lab Section :  

Q C  Batch N u m ber:  

Prep Method: 

Analytical Method : 

Client Sample ID 
T-1 05 1 20 1 7  

T-5 051 20 1 9  

T-7 0512021 

T-9 051 2023 

T- 1 0A 051 2025 

8726 "1 5 

W ETCHEM-K 

1 1 960 

SW846 9060 

SW846 9060 

Lab Sample ID MB ID 
8726 1 5-001 MB 

87261 5-003 MB 

87261 5-005 MB 

87261 5-007 MB 

87261 5-009 MB 

QC Sum mary 

Client Sample ID 
T-3 0 5 1 20 1 8  

T-6 051 2020 

T-8 051 2022 

T- 1 0  051 2024 

T- 1 0 8  051 2026 

ac Type Client Sample ID 
M B  WCK0927-0 1 2MB 

LCS WCK0927-0 1 2MBLCS 

MS T-3 05 1 20 1 8MS 

MSD T-3 05 1 20 1 8MSD 

Lab Sample ID MB ID 
8726 1 5-002 MB 

8726 1 5-004 MB 

8726 1 5-006 MB 

8726 1 5-008 MB 

8726 1 5-0 1 0  MB 

1 24 1  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
Fax: 920-469-8827 

Lab Sample ID 
WCK0927 -0 1 2M B  

WCK0927 -01 2MBLCS 

87261 5-002MS 

8726 1 5-002MSD 

T"---···· I -�- �- - - -1 - - -----J�:��-� c��t�������s 
MS/MSD IT est Name I 

Method 

Blank LCS 

Result I Sptked LCS Recovery 

Cone Cone Cone % C 

LCSD 

Spiked 

Cone 

LCSD c----- - - ---- ---------� 
LCSD Recovery RPD LCL UCL RPD 

Cone 0/o C 0/o C 0/o 0/o % 

Parent 

Sample 

Number 

Parent I MS 

Result Spiked I MS Recovery 

Cone Cone Cone % C 

MSD 

Spiked 

Cone 

MSD Recovery 

Cone % c 

MS/ I Control Limits 
MSD ,--------- --- ---RPD I LCL 

0/o C % 
UCL 

% 
RPD 

% 872615-oo2 , 1 38oooo 2ooooo 57oooo 93.o 872615-0021 -j :looooo --- -- · -::: J--j--.0k_ --
��-o

-
o2

_
:
·_
i - j"39oooo -

_

- --=-: · -=----�- -_ ---
_ 

-
-
---�- -

-
� - -�--n�_ -=--- - 1 -=- - j - �:�-J--:::--.. , . . �=- �;:::�:: ; [:� -=_L I : ft -j: f=�i - r:r::=- �-- �c 

lTOC as�POC ���� �_ep� <t-�l- 1000_j .:?_�9 I 97.3 1-u� - - �-�--=-�-l -- � 80 ��0 I 1 0 
TOC as NPOC Replicale 1 < 60 -

�

�

-
-

-

-
-

-
---�oc as NPOC Replicate 2 < 60 

-
�--

- -- - - - --
-���s �POC R_e�licate 3 < _

_

_ 60 
OC as NPOC Replicate 4 < 60 

- - - ---- --- - - _ _ __ _l_ _ 

630000 30 -

-

--

� 200000 

Cone � mg/kg unless otherwise noted 

C � QC Code, see Oualifer Sheet 

Parent Result is  reported down to MDL i n  order to allow Validation of this worksheet 

Report Date: 6/29/2006 

QC Batch Number: 1 1 960 

The %R and R P D  results are calculated from raw data values with more significant figures than are reported on this form. 



� 

Pace Ana lytical 
Services, Inc.  

Batch : 87261 5 

Lab Secti o n :  W ETC H EM- K 
OC Batch Number:  1 1 979 

P rep Method : SW846 9060 

Analytical Method : SW846 9060 

Client Sample ID Lab Sample ID MB ID 
T-1 1 051 2027 87261 5-01 1 MB 

T- 1 4  051 2029 87261 5-0 1 3  M B  

T- 1 6  0512031 87261 5-01 5 MB 

QC Summary 

Client Sample ID 
T- 1 2  051 2028 

T- 1 5  051 2030 

T- 1 7  051 2032 

QC Type Client Sample ID 
-------··---------------- ------- ----

MB WCK0927-0 1 3 MB 

LCS WCK0927-0 1 3MBLCS 

MS 

MSD 

T-1 1 051 2027MS 

T-1 1 051 2027MSD 

Lab Sample 1D MB ID 
8726 1 5-0 1 2  MB 

8726 1 5- 0 1 4  MB 

8726 1 5- 0 1 6  MB 

Lab Sample ID 

1 24 1  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
Fax: 920-469-8827 

-- - - - - �---

WCK0927-01 3MB 

WCK0927 -0 1 3MBLCS 

87261 5-0 1 1 MS 

8726 1 5-0 1 1 MSD 

. - -l 

J-
-- -- - ---- -

LC�;LC��- -- - --

MS/MSD 
. Method I LCS/ Control Limits ' MS/ Control Limits ' 

Blank LCS LCSD LCSD Parent Parent MS I MSD /Test Name I Result Spiked I LCS Recovery Sp1ked LCSD Recovery RPD LCL UCL RPD Sample Result Spiked I MS Recovery Spiked MSD Recovery UCL RPD 

1 1 Cone Cone Cone % C Cone Cone % C % C I % % % Number Cone Cone Cone % C Cone Cone % C % % % 
ITOC as N�?CAvgof Reps < [_6_0_�_1_0�0 _ _ _ 964 2 _ � -- -- ---

1TOC as NPOC Replicate 1 -;� 60 - - - -- -- - --

�-- - - - - -- -- - - - -
-

-- --
-

--

ITOC as NPOC Replicate 2 < 60 - -- -- -- -- --[§' -�-- · ··-······· - .... -�1--- ---- .. - · · -·- - - -·---··-· -

as NPOC Replicate 3 < 60 -- - -- -- -- --

a-;-NP_O� �epli-cate
_4__ < --6o·-�J�:-� -�!::·=:- -- -- -- --

Cone = mg/kg unless otherwise noted 

C = QC Code, see Oualifer Sheet 

Parent Result is reported down to MDL in order to allow Validation of this worksheet 

� 

Report Date: 6/29/2006 

QC Batch Number: 1 1 979 

The %R and RPD results are calculated from raw data values with more sig nificant figures than are reported on this form. 



�eAnalytica/· 
( �  

Sample Condition Upon Receipt 

Cl ient Name: -------------------------- Project #_�;;;.__�· _,__7 -=?;.....,;::G"--'--- /-'--·5-__ 
Courier:  D Fed Ex D U P S  D U S P S  D Client 

Custody Seal on Cooler/Box Present: D yes 

}'·I' ..Qi( Commercial (RJ Pace Other ___ _ � no Seals intact: D yes 

Packin g  Materia l :  I2SJ Bubble Wrap 
'· \ / >(\ []}Bubble Bags D None D Other ___ _ 

Therm ometer Used · ,) .1\7, 
Cooler Tem perature \ 'e-
Temp should b e  above freezing t o  6"C 

C hain of Custody P resent: 

Chain of C ustody F il led Out: 

Chain of Custody Relinquished: 

Sampler Name & S ignature on COC: 

Samples Arrived within Hold Time: 

Short Hold Time Analysis (<72hr): 

Rush Turn Aro u n d  Time Requested: 

S ufficient Volume: 

Correct Containers Used: 

-Pace Containers U sed: 

Containers I ntact: 

Filtered volume received for Dissolved tests 

Sample Labels match C O C :  

- I ncludes date/time/I D/Analysis Matrix: All containers needing preservation have been checked. 

All containers needing preservation are·found to be in 
compliance with EPA recommendation. 

exceptions: VOA, coliform, TOC, O&G, WI-ORO (water) 

Samples checked for dechlorination: 

Headspace in VOA Vials ( >6mm):  

Tr ip Blank Present: 

Trip Blank C ustody Seals P resent 

Pace Trip Blank Lot # (if purchased) : 

C li e nt N otification/ Res ol ution: 

Type of I ce: ;<N�t Blue None ,_,./ 
Biological  Tissue is Frozen: Yes 

Comments :  

,14Yes DNa ON/A 1 .  
[�hes DNa ON/A 2. 
\ !  
IZlYes ONe ON/A 3.  
[\:]Yes ONe ON/A 4. 
fXJYes DNa ON/A 5 . 
. . , c ;  ;;ji, -'/t/ S p�'lyes,::::f£l:No 0 N/A 6 .  v ·' 

I 
DYes i$JNo ON/A 7.  

CslYes DNa ON/A 8 .  
ill Yes DNa ON/A 9. 

,�� Yes DNa ON/A 
DYes DNa ON/A 1 0 .  

I 
DYes llilNo ON/A 1 1  . 
. t:l!Yes DNa ON/A 1 2. 
�·J,f\ .  
DYes DNa G\,NtA 1 3 . 
DYes ONe �N/A 

1---
DYes DNa Initial when completed 

DYes � No ON/A 1 4. 
DYes ONe i",l!NiA 1 5. 
DYes ONe lzi N/A 1§:. 
D Yes ONe U]N!A 

Person Contacted: Date/Time: ---------------------
Com ments/ Resolution: 

No 

D no 

IZJ Samples on ice, cool ing process has begun  
J 

Date and Initials of persl,n. examining I '' ' / / 1 1 contents: 1\r !o .  , � r, 
c ( ?'/{}/ 0:' f �...-...,:.,-? 

' 

Field Data Required? 

( 

Y I N 

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

Project Manager Review: Date: 

Note: Whenever there is a discrepancy affecting Nor! Carolina co l iance samples, a copy of this form will be sent to the North Carolina DEHNR � � 
Certification Office ( i .e out of hold , incorrect preservative, out of temp,  incorrect containers) 

ALLC003rev.2, 1 0June2005 
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(Please Print Legibly) 
Company Name: __ ���----�����----------------

Branch or Location: _ _:_.:__:_'-''-'--'--""'-"-----------------------

Project Contact: 

Telephone: 

(. :'",' f:... """ ---'--"-"-- --�---------------

EN CHEM INC 

0 1241 Bellevue St., Suite 9 Green Bay, WI 54302 920-469-2436 Fax 920-469-8827 
A Division of Pace Analytical Services, Inc. ! . Page ___ _!_ ____ of ___ ._. 

CHAIN OF CUSTODY No. 1 ouote #: _________ _ 

Project Number: --------=�::c:_ ___ L._: ___ _:__--"'-'--
•Preservation Codes Mail Report To: '· " ·  

B=HCl C=H2S04 D=HN03 G-NaOH , . Project Name: __________ ':_j '· '::..!..::• •:;: i?.. _ ______________ _ 
Company: ____ :_· _______ _ 

Project State: ______ ___ .L ______________ _ 
FILTERED? (YES/NO) 1-----f-----f-----f---�f-----f-----f-----f-----/ Address: PRESERVATION (CODE)• ----

Sampled By (Print): ___ :.. .. -'----.:.:._:.-, .:. ' _  ,!_ ·-- --------
"-.. 

PO #· Regulatory Matrix 0 cfj) Invoice To. . 
Program Codes 0. 0 UST GW=Ground Water c) I ;j 

Data Package Opt!O!IS - (please Circle If requested [ RCRA W=Water 0, k 
Sacnp�e_,l32s\J[!? .. Qnly (n£ Cl�L _ SOWA 1 l':.�il 1 0.Qj 00 Address ,EPA Level I I  (Sub1ect to SurchaJQeJ II N!DES C=Char�oa1 1t cffi I. • 

' I OS<. • • --- - • "-- · •• -· �- .. · CtRClA ..ly' · • EPA L2ve! l ! t  zSubJec� tu Surch31f;t:� \ • 

CB.;;;;BIO!a ( '::.f \ // \; ;/ "-...\ � I / ""' 
, , .. · ·c·- , ,1 , . · -I=Siudge l .... � ' / ;' I 1 -.....- 1 , . , 1  , 1 ..._) , ', jt-\, '-'b 1 \CI\:-C' '"  t "  I - I wo-�,.n i "' - I ,�/ I ' \_ / " / X"'/ l liah flVOl: ..... e \�) 

,>._· 

---------- 1 

__ ... � /':_·, - -� : ·"'"·· '-) l 

' ' ; ;;��; i.oh ·,c ' '"-j }' ' /  t (/ ,' ; ,' / / $/ - - --
l '· " -.""""1'-'"T� , , "" , ftElfl !!:- - -- - -- - -- 'MAHUX / I' 

, '-1 ,_ '· • '/ · f ' _L' / CUCI{f GO!VIIIIEN rs : -�·0 h'-•"1 cw · "  
r--- lL�!:"_()nl��----i-------- --- -� -- _ _ _ 1���-�1TIM��� ::JL:_JI _L_1 ___ _- .1 ' ·  · -7�� ___ L 1 __ 1L 1_ ----;-�-- 7 J_���::_omyl ____ _____ j 

l ,. .  I J" vf /' ) ,><. I I l 

- - -- --

l ' 
I 

\.� ;: . . .-, 

':, ........ ',.) 
Rush Turnaround Time Requested (TAT) - Prelim 

(Rush TAT subject to approval/surcharge) 

Date Needed: 

1 --� · I I I I I I I I ' I I 
: 1 1  rA- I I I I I I I I _ I I J ,. ,: . -J I � I : I I I ! I I __1 __ ___,__1 --�--� __ 

i l ' ,,- ,  ... I ') ' --- ' 

l I I I I I I I I I I I ; I i I I I I I I I I I I I 

' ' r-· - . .  ---,---- · -----�-----

· ::H I I 
I : -:1 I I I I 

' 

Relinquished By: .1• Date/Time: -· :·/ ·I Received By: Dateffime: lEn Chern Project No. 

Relinquished By: Date/Time: Date/Time: Sample/Receipt Terrip. 
I Transmit Prelim Rush Results by (circle): ' ' :::."'(': -

· . "-::-� , t r;- ,  '(j / \ 
Phone Fax E-mail 

Phone #: ___________ _ ______________ ___ _ 

Fax #: 

I E-Mail Address: 

�pies on HOLD are subject to I .:..s> special pricing and release of liabi lity I 

Relinquished By: Sample Receipt pH 
{WeVMetals} 

Relir!quished By: Dateffime: I Received By: Dateffime: I Cooler Custody Seal I 
Relinquished By: Date/Time: Received By: Dateffime: Present l liQ! Pr�l!�l'!t 

lntaqt/ Not intact 
Version 4 .0: 09/04 



. .  

(Please Print Legibly) 
-··--/-· ----

Company Name: ____ ���--�����----------------

Branch or Location: ------,-'-'--'--'--'--'--'-"�-'-'"'-'-'"----------------
Project Contact: ------'--'-'-"'�+---'---'-'--'--'-'-----------------

Telephone: 

Project Number: ------- '---"'::::_.o..L_o_-'--'-"'--""'------------·--···
·-··--·-·-

Project Name: 

Project State: ·---- ----· ·----

Data Package Options - (please circle it requested 

!:):'lrnB1�_5.8�.S'l!.�.Q!.'lt:Jf1<:,S1S:) _ ... •... 

EPA Level l I (Subject to Surcharge) ·; 
ftPAT:e·vei ·.iff' ('S'l1bje·cr"'f5"'s'UfEh�1'i::f/8f'···· 
EPA u..:vei (Subj0Ct tu Surcllat·ge·i 

_ ,  . ., 
' , ""• , 

_

_ : _..� } ,�-

i , L: ·. 
. �;�· l 

EN CHEM INC. 

i 

I I 

1 I I 

0 1241 Bellevue St., Suite 9 Green Bay, WI 54302 920-469-2436 Fax 920-469-8827 

\ 
'· 

t - - - - - f---+---+-----+-----+---+-----i ----f---+-----+---+---------------·---·--·-+·--·-----·--·------ -----------·· ------
·
-----l 

+ - �-·· - --···! ··· - - -------1----- --

··----{---- . .  ---�- f ------- . 1 -------1- "" - - ----t--
---l--- ----·- +-- -- ---- -- )-- ... ---· .. i· - -- - -1 -- . . . .  ------- 1 -···-

Rush Turnaround Time Requested (TAT) - Prelim 

(Rush TAT subject to approval/surcharge) ,• 

Date/Time: I Received By: Date/Time: En Chern Project No. 

�- ".-�:---- · 

I Date Needed: 

Transmit Prelim Rush Results by (circle): 

Phone Fax 

Phone #: -·-· ·
·
------· 

Fax #: �---"·--
E-mail 

Relinq'uished By: Datemme: 

Relinquished By: Date/Time: 

Relinquished By: Date/Time: 

Received By: Date/Time: 

Received By: Date/Time: 

Received By: Date/Time: 

Sample Receipt Temp. 

Sample Receipt pH 
(Wet/Metals) 

Cooler Custody Seal 1 E-Mail Address: 

"'-5S samp�::�� �OLD ��::::j::::-- Relinquished By: Date/Time: Received By: Date/Time: I P.

re
·
s
. 

e·n

·

···t
.
/ "!ot _Pr�sent ·· 

a special pricing and release of liability " ""'" . 
·Intact /'Not intact 

Version 4.0: 09/04 



June 2006 Samples 

RMT, Inc. I Wisconsin Department of Natural Resources 
1 :\  WPMSN \ PJT\ 00-07201 \05 \R000720105-002.DOC Final August 2 007 





Pace Ana lytical  

Servi ces , I nc.  
Analytical Report N u m ber: 8731 79 1 24 1  Bel levue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e nt : RMT - MADISON 

P roject N a m e  : KEWAUNEE MARSH 

P r oject N u m b e r : 7201 .02 

Field I D : TS- 1 8 ,3-4.5 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 
Percent Solids 

340 

23 .8  

3.5 

LOQ EQL 

1 2  

Al l soi l  results are reported o n  a dry weight basis unless otherwise noted. 

DiL U nits 

mg/Kg 
% 

M a trix Type : SOIL 

C o l lection Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m b e r : 873 1 79-004 

C o d e  Ani Date P r e p  M e t h o d  A n i  M e t h o d  

06/27/06 

06/22/06 

SW846 3050B SW846 6010B 

SM M2540G SM M2540G 



Pace Ana lytical  

Services, I n c. 
A n a lytica l  Report N u mber: 873 1 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P r oject N a m e  : KEWAUNEE MARSH 

P r oj ect N u m be r  : 720 1 .02 

Field I D : TS- 1 8 ,6.5-7 

INORGANICS 

T e s t  Res u l t  LOD 

Arsenic 

Percent Solids 

3 .8 

26.2 

3 .2 

LOQ EQL 

1 1  

All so i l  resu lts are reported on a dry weight basis un less otherwise noted. 

Oil .  U n its 

mg/Kg 

% 

M a t r i x  Type : SOIL 

C o l l ection Date : 06/1 6/06 

Report D ate : 06/29/06 

L a b  S a m p l e  N u m be r : 873 1 79-005 

Code Ani Date P r e p  M e t h o d  Ani M e t h o d  

Q 06/27/06 SW846 3050B SW846 60 1 0 B  

06/22/06 SM M2540G SM M2540G 



Pace Ana lytical  

Services, I nc.  
Analyti cal  Report N u mber: 873 1 79 1 241  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P roject N a m e  : KEWAUNEE MARSH 

P r oject N u m be r : 720 1 .02 

Field I D : TS- 1 8 , 1 0- 1 2  

IN ORGANICS 

T e s t  Res u l t  LOD 

Arsenic 

Percent Sol ids 

2 .6  

36.9 

2.3 

LOQ EQL 

7.6 

All soi l  resu lts are reported on a dry weight basis unless otherwise noted . 

DiL U nits 

mg/Kg 

% 

Matr ix  Type : SOIL 

C o l l e ction Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m b e r : 873 1 79-006 

C o d e  Ani Date P r e p  M e t h o d  Ani M e t h o d  

Q 06/27/06 SW846 30508 SW846 60108  

06/22/06 SM M2540G SM M2540G 

35 



Pace A n a lytical 

Services, I n c. 
A n alyti cal  Re port N u mber: 873 1 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t  : RMT - MADISON 

P roj ect N am e  : KEWAUNEE MARSH 

P r oj ect N u m b e r : 7201 .02 

F i e l d  I D : TS- 1 9 ,2-4 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

6 1 00 

30.7 

2.7 

LOQ EQL 

9 . 1  

Al l  so i l  results a re reported on a d ry weight bas is  u nless otherwise noted . 

DiL Units 

mg/Kg 

% 

Matrix Type : SOIL 

C o l lect ion Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m b e r : 8731 79-001 

Code Ani Date P re p  M e t h o d  A n i  Method 

06/27/06 SW846 3050B SW846 60 10B 

06/22/06 SM M2540G SM M2540G 



Pace Analytical  

Services, I n c .  
A n alytical  Rep o rt N u m ber: 873 1 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l ie n t : RMT - MADISON 

P r oject N a m e  : KEWAUNEE MARSH 

P roject N u m b e r : 7201 .02 

Field I D : TS- 1 9 ,6-8 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

5 1 00 

1 5 .0 

5 .6 

LOQ EQL 

1 9  

All soil results are reported on a dry weight basis u n less otherwise noted . 

Dil .  U nits 

mg/Kg 

% 

Matr ix  Type : SOIL 

C o l l ection Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m be r : 8731 79-002 

C o d e  Ani Date P r e p  M et h o d  A n i  M e t h o d  

06/27/06 SW846 3050B SW846 60 1 08 

06/22/06 SM M2540G SM M2540G 



Pace Ana lytical  

Services , I n c .  
Analyti c a l  Report N u m be r: 873 1 79 1 241  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P roject N a m e  : KEWAUNEE MARSH 

P r oj ect N u m b e r : 7201 .02 

Field I D : TS- 1 9 , 1 3- 1 5  

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

36 

42.4 

2.0 

LOQ EQL 

6.6 

Al l  soi l  results are reported on a dry weight bas is  u n less otherwise noted . 

Dil .  U n its 

mg/Kg 

% 

M a t r i x  Type : SOIL 

C o l l ecti o n  Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m b e r : 8731 79-003 

C o d e  Ani Date P r e p  M e t h o d  A n i  M e t h o d  

06/27/06 SW846 3050B SW846 60 1 0 B  

06/22/06 SM M2540G SM M2540G 



Pace Analytical  

Services, I n c .  
A n alytica l  Re port N u mber: 873 1 79 ·1 241 Be l levue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t  : RMT - MADISON 

P roject N a m e  : KEWAUNEE MARSH 

P roject N u m b e r : 7201 .02 

Field I D  : TS-20,3-5 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

9 1 0  

33.6 

2.5 

LOQ EQL 

8.3 

All soi l  results are reported on a dry weight basis u nless otherwise noted. 

Dil.  Units 

mg/Kg 

% 

M atrix Type : SOIL 

C o l l ecti o n  Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m be r : 8731 79-007 

C o d e  Ani Date P r e p  M e t h o d  Ani Meth o d  

06/27/06 

06/22/06 

SW846 3050B SW846 60 1 0B 

SM M2540G SM M2540G 



Pace Analytical 

Servi ces, I n c.  
A n alytical  Rep o rt N u mber: 8731 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P roject N a m e  : KEWAUNEE MARSH 

P roject N u m b e r : 7201 .02 

Field ID : TS-2 1 ,2-4 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

640 

24.4 

3.4 

LOQ EQL 

1 1  

Al l  so i l  resu l ts are reported o n  a d ry weig h t  basis un less otherwise noted. 

Dil.  U n its 

mg/Kg 

% 

M a t r i x  Type : SOIL 

Col lect ion D ate : 06/1 6/06 

R e p o rt Date : 06/29/06 

L a b  S a m p l e  N u m b e r : 8731 79-008 

C o d e  Ani Date P r ep M e t h o d  A n i  M et h o d  

06/27/06 SW846 3050B SW846 6010B 

06/22/06 SM M2540G SM M2540G 



Pace Ana lytical  

Services, I n c .  
Analytica l  Report N u m ber: 873 1 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P roject N a m e : KEWAUNEE MARSH 

P r oject N u m b e r : 7201 .02 

F i e l d  ID : TS-22 ,2 .5-3.5 

IN ORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

1 800 

1 8 .7  

4 . 5  

LOQ EQL 

1 5  

Al l  soi l  results are reported o n  a dry weight basis u n less otherwise noted . 

Dil .  U nits 

mg/Kg 

% 

M a t r i x  Type : SOIL 

C o l l ect ion Date : 06/1 6/06 

Report Date : 06/29/06 

L a b  S a m p l e  N u m b e r  : 8731 79-009 

Code Ani Date P r e p  M eth o d  A n i  M e t h o d  

06/27/06 SW846 3050B SW846 60 1 0B 

06/22/06 SM M2540G SM M2540G 

� I  



Pace Ana lytical 

Services, Inc.  
A n a lytical Report N u mber: 873 1 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P r oject N a m e  : KEWAUNEE MARSH 

P r oj ect N u m b e r : 720 1 .02 

F i e l d  ID : TS-23, 1 . 5-3.5 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

1 500 

22.2 

3.8 

LOQ EQL 

1 3  

All soi l  results a re reported o n  a dry weight basis u n less otherwise noted . 

Dil .  U nits 

mg/Kg 

% 

M atri x Type : SOIL 

C o l l e c t i o n  Date : 06/1 6/06 

Report D ate : 06/29/06 

L a b  S a m p l e  N u m b e r : 8731 79-0 1 0  

C o de A n i  Date P re p  M e t h o d  A n i  M e t h o d  

06/27/06 

06/22/06 

SW846 30508 SW846 60 1 0 8  

S M  M2540G S M  M2540G 



Pace Ana lytical 

Services, Inc.  
Ana lytical  Report N u m ber: 873 1 79 1 24 1  Bellevue Street 

Green Bay, WI 54302 

920-469-2436 

C l i e n t : RMT - MADISON 

P r oj ect N a m e  : KEWAUNEE MARSH 

P r oject N u m ber : 720 1 .02 

Field I D  : TS-24, 1 .5-3.5 

INORGANICS 

T e s t  R e s u l t  LOD 

Arsenic 

Percent Solids 

1 1 00 

1 6 .4 

5 . 1  

LOQ EQL 

1 7  

All soi l  resu l ts are reported o n  a dry weig h t  basis unless otherwise noted . 

Di l .  U nits 

mg/Kg 

% 

M a tri x Type : SOIL 

C o l lection Date : 06/1 6/06 

Report Date : 06/29/06 

Lab S a m p l e  N u m b e r : 8731 79-01 1 

C o d e  An i Date P r e p  M e t h o d  A n i  M e t h o d  

06/27/06 

06/22/06 

SW846 3050B SW846 60 1 0 B  

S M  M2540G SM M2540G 





April 2007 Samples 

RMT, Inc. I Wisconsin Depnrtment of Nntuml Resources 
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1 24 1  Bellevue Street. Suite 9 

Green Bay WI 54302 

920-469-2436, Fax 920-469-8827 

... ... ________ ----------------------------------

C l ient: R MT - MADISON 

P roject Name:  KEWAUNEE MARS H 

P roject N u m ber: 7201 04 

Lab S a m ple 
N u m ber Fie ld 10  
882460-00 1 AC 070401 4 1 1 O I L  

882460-002 AC 07040 1 5  1 1 O I L  

882460-003 AC 0704 0 1 8  1 1 O I L  

882460-004 AC 07040 1 9 1 : 1  O I L  

882460-005 AC 0704021 1 1 O I L  

882460-006 AC 0704022 1 : 1  O I L  

882460-007 AC 0704023 1 1 O I L  

882460-008 AC 0704024 1 : 1  O IL  

882460-009 AC 0704025 1 : 1  O IL  

882460-0 1 0  AC 0704026 1 1 O IL  

882460-01 1 AC 0704027 1 · 1 O IL  

882460-0 1 2  AC 0704028 1 : 1  0 1  L 

882460-0 1 3  AC 0704029 1 1 O I L  

882460-0 1 4  AC 0704001  1 : 1  O I L  

882460-0 1 5  AC 0704002 1 : 1  01 L 

882460-01 6  AC 0704003 1 : 1  O IL  

882460-0 1 7  AC 0704004 1 : 1  O I L  

882460-0 1 8  AC 0704005 1 1 O IL  

882460-0 1 9  AC 0704006 1 : 1  O IL  

882460-020 AC 0704007 1 : 1  O I L  

882460-02 1 AC 0704008 1 1  O I L  

882460-022 AC 0704009 1 : 1  01 L 

882460-023 AC 070401 0 1 : 1  O IL  

882460-024 AC 07040 1 1  1 1 O IL  

882460-025 AC 07040 1 2  1 : 1 O I L  

882460-026 AC 070401 3  1 : 1  O I L  

�-�----- ----· -�·----

A n a lyt ical  Re p o rt N u m b e r :  8 82460 
Lab Contact: Tod No ltemeyer 

Col lection 
Matrix Date 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

WATER 04/09/07 

I certify that the data co nta i ned in this F i nal  Report has been generated and reviewed in acco rdance with a p p roved m ethods a n d  
Laboratory Standard O perat ing P roced u re. Exceptions, if a n y ,  a r e  d iscussed i n  the acco m panying sample c o m m e nts. Release of this f inal  
rep o rt is  authorized by Laboratory m a nagem ent, as is verified by the fol lowing sig nature.  This report shal l  not be rep r o d u ced,  except in  
fu l l ,  without the written consent  of Pace Ana lytical Services, Inc .  The sam ple results relate o n ly to the analytes of i n terest tested. 

Page 1 of J5 
A p p roval Sig nature Date 



P a ce A n a lyti c a l  

S e rv i ces,  I n c .  
Ana lytical  Report N u m ber:  8 8 2460 1 24 1  Bel levue Street 

Green Bay, WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject N a m e : KEWA U N E E  MARS H 

P roject N u m ber : 720 1 .04 

Fie ld  1 0 : AC 070401 4 1 : 1  O I L  

I N O R G A N I C S  
Test Result LOD 

Arsen 1c - Dissolved 2300 1 . 3 

LOQ 

4.2 

EQL Oil .  U nits 

1 0  ug/L 

Matrix Type : WATER 

Collection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab S a m p l e  Num ber : 882460-001 

Code Ani Date P rep M ethod Ani Method 

04/16/07 SW846 3020A SW846 6020 

Page 2 
4-i 



P a c e  Ana lyti c a l  

S e rv i c es ,  I n c .  
A n a lytic a l  Report N u m be r :  8 8 2460 1 24 1  Bellevue Street 

G reen Bay, WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : K EWA U N E E  MARSH 

P roject N u m ber : 720 1 .04 

Fie ld I D  : AC 07040 1 5  1 1 O I L  

I N O R G A N I C S  
Test Resu lt LOD 

Arsenic - Diss olved 2600 1 . 3 

LOQ 

4 .2  

EQL D i l .  Un i ts 

1 0  ug/L 

M atrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple N u m ber : 882460-002 

Code Ani Date P rep Method Ani Method 

04/1 6/07 SW846 3020A SW846 6020 

ft Page 3 



Pace A n a lytic a l  

S e rv i c e s ,  I n c .  
A n a lytic a l  Re p o rt N u m be r :  8 8 2460 1 24 1  Bel levue Street 

Green Bay, WI 54302 
920-469-2436 

Cl ient : R MT - MADISON 

P roject Name : KEWA U NEE MARSH 

P roject N u m ber : 720 1 .04 

Field 10 : AC 07040 1 8  1 : 1  OIL 

I N O R G A N I C S  
Test Result L O D  

Arsen1c - Dissolved 1 90 0. 1 3  

LOQ 

0 .42 

EQL O i l .  U n its 

ug/L 

Matrix Ty pe : WATER 

Col lect ion Date : 04/09/07 

Repo rt Date : 04/1 7/07 

Lab Sample N u m be r : 882460-003 

Code Ani Date Prep Method Ani Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 4 
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Pace Ana l ytic a l  

S e rv i c e s ,  I n c .  
A n a l yti c a l  Re p o rt  N u m b e r :  88 2460 1 241  Be l levue Street 

Green Bay . WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m ber : 720 1 .04 

Fie ld  I D : AC 07040 1 9  1 1  O IL  

I N O R G A N I C S  
Test 

Arsen1c - Disso lved 

Result LOD 

47000 1 6  

LOQ 

52 

EQL O i l .  U n its 

1 00 ug/L 

M atrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple Num ber : 882460-004 

Code A n i  Date Prep M ethod Ani M ethod 

04/1 6/07 SW846 3020A SW846 6020 

Sl Page 5 



P a ce A n a lytica l 

S e rvices , I n c .  
A n a lyti c a l  Re p o rt N u m ber:  8 8 2460 1 241  B e l levue Street 

G reen Bay , WI 54302 
920-469-2436 

C l ient : R MT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m be r : 720 1 .04 

Fie ld 10 : AC 070402 1  1 . 1  O IL 

I N O R G A N I C S  
Test 

Arse n1c - D1sso lved 

Res u lt LOD 

580000 25 

LOQ 

84 

EQL O i l .  U nits 

200 ug/L 

M atrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample N u m ber : 882460-005 

Code Ani Date P re p  Method Ani Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 6 



P a ce A n a lyti c a l  

S e rv i ce s ,  I n c .  

C l ient : RMT - MADI SON 

P roject Name : K EWAUNEE MARSH 

P roject N u m ber : 7201 04 

F ie ld  I D : AC 0704022 1 1 D I L 

I N O R G A N I C S  

A n a lyti c a l  Re p o rt N u m be r :  882460 1 24 1  Bellevue Street 
G reen Bay. WI 54302 
920-469-2436 

Matrix Type : WAT E R  

C o l lection Date : 04/09/07 

Report Date : 04/ 1 7/07 

Lab Sample N u m ber : 882460-006 

Test Result LOD LOQ E Q L  Di l .  U n its Code Ani Date P re p  M ethod Ani M ethod 
�
A-�-e
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Pace Ana lyti c a l  

S e rvices , I n c .  
A n a l yti c a l  Re p o rt N u m ber:  8 82460 1 24 1  Bel levue Street 

Green Bay, WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m be r : 720 1 . 04 

F ie ld 1 0  : AC 0704023 1 1 OIL 

I N O R G A N I C S  
Test 

Arsen1c - Disso lved 

Result  LOD 

1 70000 25 

LOQ 

84 

EQL O i l .  Un its 

200 ug/L 

M atrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample N u mber : 882460-007 

Code Ani Date P re p  Method Ani M ethod 

04/1 6/07 SW846 3020A SW846 6020 

Page 8 



Pace A n a lyti c a l  

S e rv i c e s ,  I n c .  
A n a l ytica l Re port N u m be r :  8 8 2460 1 24 1  Bellevue Street 

G reen Bay, WI 54302 
920-469-2436 

Cl ient : RMT - MADI SON 

P roject Name : KEWAUNEE MARSH 

P roject N u m be r : 720 1 . 04 

Fie ld 1 0 : AC 0704024 1 1 D IL  

I N O R G A N I C S  
Test 

Arsen1c - Disso lved 

Res u lt LOD 

39000 1 3  

LOQ 

42 

EQL O i l .  U n its 

1 00 ug/L 

Matrix Type : WATE R  

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample  N u m ber : 882460-008 

Code Ani Date P rep M ethod Ani M ethod 

04/1 6/07 SW846 3020A SW846 6020 

Page 9 



P a c e  A n a l yti c a l  

S e rv ices , I n c .  
A n a l yti c a l  Re p o rt N u m be r :  8 82460 1 24 1  Bellevue Street 

Green Bay. WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : KEWA U N E E  MARSH 

P roject N u m ber : 7201 . 04 

F ie ld I D  : AC 0704025 1 1 OIL  

I N O RGAN I C S  
Test 

Arsenic - Dissolved 

Result L O D  

340000 25 

LOQ 

84 

EQL O i l .  U nits 

200 ug/L 

M atrix Type : WATE R  

Col lecti on Date : 04/09/07 

Report Date : 04/1 7/07 

Lab S a m ple N u m ber : 882460-009 

Code Ani  Date P rep Method Ani  Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 1 0  



P a c e  A n a lytica l 

S e rv i c e s ,  I n c .  
A n a lytica l Report N u m be r :  8 8 2460 1 241  Bel levue Street 

Green Bay, WI  54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m ber : 720 1 .04 

Fie ld  I D  : AC 0704026 1 1 O IL 

IN O R G A N I C S  
Test 

Arsen1c - Disso lved 

Res u lt L O D  

280000 25  

LOQ 

84 

EQL Oi l .  Un its 

200 ug/L 

Matrix Type : WATER 

Collecti on Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam pie N um ber : 882460-0 1 0  

Code Ani  Date Pre p  M ethod Ani  M ethod 

04/1 6/07 SW846 3020A SW846 6020 

5( Page 1 1  



Pace A n a lyti c a l  

S e rvices , I n c .  
Ana lytica l Report N u m ber:  88 2460 1 24 1  Bel levue Street 

Green Bay , WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : KEWAUNEE MARS H 

P roject N u m ber : 720 1 . 04 

Field 1 0  : AC 0704027 1 1 D IL  

I N O RG A N I C S  
Test 

Arsen1c - Dissolved 

Resu l t  LOD 

43000 1 3  

LOQ 

42 

EQL O i l .  Un i ts 

1 00 ug/L 

M atrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple N u m ber : 882460-0 1 1 

Code Ani  Date P rep Method Ani  Method 

04/1 6/07 SW846 3020A SW846 6020 

� Page 1 2  



Pace A n a lyti c a l  

S e rv i c e s ,  I n c .  
A n a lyti ca l Report N u m ber:  8 8 2460 1 241  Bellevue Street 

Green Bay ,  WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject Name : K EWAUNEE MARSH 

P roject N u m ber : 720 1 . 04 

Field 1 0  : AC 0704028 1 1 DIL 

I N O R G A N I C S  
Test 

Arsenic - D isso lved 

Result LOD 

650000 25 

LOQ 

84 

EQL O i l .  U n its 

200 ug/L 

M atrix Type : WATER 

Col lect ion Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample N um ber : 882460-0 1 2  

Code Ant Date P re p  Method An i  Method 

04/1 6/07 SW846 3020A SW846 6020 

P age 1 3  



P a c e  A n a lyti c a l  

S e rvi ces , I n c .  
Ana lytica l Re p o rt N u m be r: 8 82460 1 24 1  Bel levue Street 

G reen Bay . WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m ber : 720 1 . 04 

Field 1 0  : AC 0704029 1 1 O I L  

I N O R G A N I C S  
Test Result LOD 

Arsen1c - Disso lved 540 1 . 3 

LOQ 

4.2 

EQL Oi l .  U n its 

1 0  ug/L 

Matrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample N u m ber : 882460-0 1 3  

Code A n i  Date Prep M ethod A n i  Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 1 4  



P a ce A n a lyt i c a l  

S e rv i ce s ,  I n c .  
Ana lyti c a l  Re p o rt N u m be r :  8 8 2460 1 241  Bel levue Street 

Green Bay. WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m be r : 720 1 .04 

F ie ld  10 : AC 0704001 1 1 O I L  

I N O R G A N I C S  
Test 

Arsen1c - Dissolved 

Result LOD 

41 000 1 3  

LOQ 

42 

EQL Oi l .  Un its 

1 00 ug/L 

Matrix Type : WATER 

Co l lect ion Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple N u m ber : 882460-0 1 4  

Code Ani Date Prep M ethod Ani  Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 1 5  



Pace A n a lyti c a l  

S e rv i c e s ,  I n c .  
A n a lytic a l  Report N u m be r :  8 8 2460 1 241  Bel levue Street 

G reen Bay, WI 54302 
920-469-2436 

C l ien t : RMT - MADISON 

Project Name : KEWAUNEE MARSH 

Projec t  N u m ber : 7201 .04 

F ie ld  1 0  : AC 0704002 1 . 1  O I L  

I N O R G A N I C S  
Test 

Arsenic - Disso lved 

Res u l t  LO D 

22000 1 3  

LOQ 

42 

EQL Oi l .  Un its 

1 00 ug/L 

Matrix Type : WATER 

Co l lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample Number : 882460-0 1 5  

Code Ani Date P rep Method Ani  Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 1 6  
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P a c e  A n a lyti c a l  

S e rv i c es ,  I n c .  
A n a lyti c a l  Report N u m be r :  8 82460 1 24 1  Bel levue Street 

Green Bay. WI 54302 
920-469-2436 

C l i e n t  : RMT - MADISON 

P roject Name : KEWA U N E E  MARSH 

P roject N u m ber : 720 1 04 

F ie ld  ID : AC 0704003 1 1 O I L  

I N  O R G A N I C S  
Test 

Arsen 1c  - Disso lved 

Resul t  LO D 

59000 1 3  

LOQ 

42 

EQL Oi l .  U ni ts 

1 00 ug/L 

Matrix Type : WATER 

Co l lect ion Date  : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample Num ber : 882460-0 1 6  

Code Ani  Date P rep Method Ani  Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 1 7  



P a c e  Analyti c a l  

S e rv i ces , I n c .  
Ana lyti c a l  Re port N u m ber:  8 8 2460 1 241  Bellevue Street 

Green Bay ,  WI 54302 
920-469-2436 

C l ient  : RMT - MADISON 

P roject Name : KEWA U N E E  MARSH 

P roject N u m be r : 720 1 . 04 

Field I D : AC 0704004 1 . 1  Dl L 

I N O RG A N I C S  
Test Result LOD 

Arsenic - D1ssolved 570 1 .3 

LOQ 

4 .2  

EQL D i l .  U n its 

1 0  ug/L 

Matrix Type : WATER 

C o l lection  Date : 04/09/07 

Report Date : 04/1 7/07 

Lab S a m p le Num ber : 882460-0 1 7  

Code Ani  Date P rep M ethod An i  Method 

04/1 6/0 7 SW846 3020A SW846 6020 

�'-\- Page 1 8  



P a c e  A n a lyti c a l  

S e rv i ces,  I n c .  
A n a lytic a l  Re port N u m ber:  8 8 2460 1 241  Bel levue Street 

Green Bay,  WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m be r : 7201 .04 

Field I D : AC 0704005 1 i OIL 

I N O R G A N I C S  
Test 

A rsen1c - Disso lved 

Result LOD 

50000 1 3  

LOQ 

42 

EQL O i l .  Un i ts 

1 00 ug/L 

M atrix Ty pe : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7107 

Lab Sam ple N u m ber : 882460-0 1 8  

Code Ani  Date P rep M ethod A n i  Method 

04/1 6/07 SW846 3020A SW846 6020 

Page 1 9  



P a c e  A n a lyti c a l 

S e rv i c e s ,  I n c .  
A n a lyti c a l  Re p o rt N u m be r :  8 8 2460 1 241  Bellevue Street 

Green Bay ,  WI 54302 
920-469-2436 

Cl ient  : R MT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m ber : 7201 .04 

Field 1 0 : AC 0704006 1 : 1  O I L  

I N O RG A N I C S  
Test 

Arse n iC - DIS SOlVed 

Result LOD 

6 1 000 1 3  

LOQ 

42 

EQL OiL Un its 

1 00 ug/L 

M atrix Typ e : WATER 

Co llection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample Num ber : 882460-0 1 9  

Code An i  Date P rep M ethod An i  Method 

04/16/07 SW846 3020A SW846 6020 

Page 20 



Pace Ana lytic a l  

S e rvices,  I n c .  
Ana l ytic a l  Report N u m ber:  8 8 2460 1 24 1  Bel levue Street 

G reen Bay. WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

Project Name : KEWAU N E E  MARSH 

P roject N u m ber : 7201 .04 

Field ID : AC 0704007 1 1 O IL  

I N O RG A N I C S  
Test 

Arsen1c Disso lved 

Result LOD 

320000 25  

LOQ 

84 

EQL Di l .  U n its 

200 ug/L 

Matrix Ty pe : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple Num ber : 882460-020 

Code Ani Date P rep M ethod Ani M ethod 

04/1 6/07 SW846 3020A SW846 6020 

Page 21 



Pace A n a lytica l 

S e rvices,  I n c .  
A n a lyti c a l R e p o rt N u m be r :  8 8 2460 1 24 1  Bellevue Street 

Green Bay.  WI 54302 
920-469-2436 

Client : RMT - MADISON 

P roject Name : KEWA U N E E  MARS H 

Project N u m be r : 720 1 .04 

Fie ld 1 0  : AC 0704008 1 . 1  O IL  

IN  ORGAN I C S  
Test 

A rsen1c - Disso lved 

Result LOD 

23000 1 3  

LOQ 

42 

EQL O i l .  U nits 

1 00 ug/L 

Matrix Type : WATER 

Col lect ion Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple N u m ber : 882460-021  

Code Ani Date P rep M ethod Ani  M ethod 

04/1 6/07 SW846 3020A SW846 6020 

Page 22 



P a ce A n a lyti c a l  

S e rvices,  I n c .  
A n a lyti c a l Re port N u m ber:  8 8 2460 1 24 1  Bellevue Street 

Green Bay, WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : KEWA U N E E  MARSH 

P roject N u m ber : 7201 04 

Field 10 : AC 0704009 1 1 OIL 

I N O R G A N I C S  
Test 

Arsenic - Dissolved 

Result L O D  

1 1 000 1 3  

LOQ 

42 

EQL OiL  U nits 

1 00 ug/L 

Matrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/ 1 7/07 

Lab Sam ple N u m be r : 882460-022 

Code Ani Date P rep Method Ani Method 

04/1 6/07 SW846 3020A SW846 6020 

{gq Page 23 



P a c e  A n a lytica l 

S e rv i c e s ,  I n c .  
A n a lytic a l  Re p o rt N u m be r: 8 82460 1 24 1  Bellevue Street 

Green Bay ,  WI 54302 
920-469-2436 

Cl ient : RMT - MADI SON 

Project Name : KEWAUNEE MARSH 

P roject N u m ber : 7201 .04 

Field 1 0 : AC 070401 0 1 : 1  D I L  

I N O RG A N I C S  
Test Result LOD 

Arsen1c - Dissolved 7400 1 3  

LOQ 

42 

EQL O i L  U n its 

1 00 ug/L 

Matrix Type : WATER 

Col lection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple N u m b e r : 882460-023 

Code Ani Date Prep Method A n i  M ethod 

04/1 6/07 SW846 3020A SW846 6020 
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Pace A n a l yti c a l  

S e rvices,  I n c .  
A n a lyti c a l  Re p o rt N u m be r :  8 8 2460 1 24 1  Bellevue Street 

Green Bay ,  WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

Project Name : KEWAUNEE MARSH 

P roject N u m be r : 720 1 . 04 

F ie ld  1 0 : AC 070401 1 1 1 O I L  

I N O RGAN I C S  
Test Result  LOD 

Arsen1c - Dissolved 2700 0 . 1 6  

LOQ EQL 

0.52 

O i l .  Un its 

ug/L 

M atrix Type : WATE R  

Col lectio n  Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample N u m be r : 882460-024 

Code Ani Date P rep M ethod Ani M ethod 

04/1 2/07 SW846 3020A SW846 6020 
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P a c e  A n a lyti c a l  

S e rv i ce s ,  I n c .  
A n a lyti c a l  Report N u m be r: 8 8 2460 1 24 1  Bellevue Street 

G reen Bay, WI 54302 
920-469-2436 

C l ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m be r : 7201 .04 

Field 1 0 : AC 07040 1 2  1 i O I L  

I N O R G A N I C S  
Test Res u lt LOD 

Arsenic - Dissolved 1 800 0 . 1 3  

LOQ EQL 

0.42 

O i l .  U n its 

ug/L 

M atrix Type : WATER 

Col lecti on Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sample Num ber : 882460-025 

Code Ani Date P rep Method A n i  M ethod 

04/1 2/07 SW846 3020A SW846 6020 
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P a c e  A n a lytic a l  

S e rv i ce s ,  I n c .  
Ana l ytic a l  Repo rt N u m be r :  8 8 2460 1 24 1  Bel levue Street 

G reen Bay, WI 54302 
920-469-2436 

Cl ient : RMT - MADISON 

P roject Name : KEWAUNEE MARSH 

P roject N u m ber : 7201 .04 

F ie ld  I D : AC 07040 1 3  1 1 O I L  

I N  O R G A N I C S  
Test Result LOD 

Arsenic - Disso lved 2800 0 . 1 3  

LOQ EQL 

0.42 

Oi l .  U n its 

ug/L 

Matrix Type : WATER 

Collection Date : 04/09/07 

Report Date : 04/1 7/07 

Lab Sam ple N u m ber : 882460-026 

Code Ani Date P rep M ethod Ani Method 

04/1 2/07 SW846 3020A SW846 6020 
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Pace Ana lyti c a l  

S e rv ices,  I n c .  

Lab N u m ber TestG rou p i D  

882460 M-AS-D 

Field ID 

Al l  Sam ples 

Comment 

1 24 1  Bel levue Street 
Green Bay, WI 54302 
920-469-2436 
Fax 920-469-8827 

I nadequate sam ple volume received to perform the method required M S/MS D  This flag 
applies to samples 1 -20. 
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Q u a l i fi e r  Codes 
F lag  App l ies To 

A I norgan ic  

B I norgan ic  

B Organ1c 

c All  

D Al l  

E I norgan ic 

E O rgan1c 

F I norganic 

F Organic 

G All  

H Al l  

HF I norganic 

J Al l  

K Organic 

L Al l  

M Organic 

N Al l  

0 Organic 

p Organic 

Q Al l  

s Organic 

u All  

v Al l  

w Al l  

X Al l  

z O rganics 

& Al l  

Al l  

+ I norganic 

< Al l  

I norganic 

2 I norganic 

3 I norganic 

4 I norgan ic 

5 l norgan 1c 

6 Inorganic 

7 I norganic 

8 I norganic 

9 I norganic 

Explanati o n  

Analyte is detected in  t h e  method blank.  Method blank criteria i s  evaluated to t h e  laboratory method detection l im it. Addit ional ly ,  
method b lank acceptance may be b ased on project specific criteria or determined from analyte concentrations in the sample and 
are evaluated on a sample by sample bas is .  

The analyte has been detected between the method detection l im it and the reporting l im it .  

Analyte is present in the method b lank.  Method blank criteria is evaluated to the laboratory method detection l im it .  Additional ly ,  
method b lank acceptance may be based on project specific criteria or determ ined from analyte concentrations in the sam ple and 
are evaluated on a sam ple by sample basis . 

Elevated detection l im it .  

Analyte value from d iluted analys is o r  surrogate result not  appl icable due  to sam ple d ilution .  

Estim ated concentration due t o  matrix inte rferences . During t h e  metals an alysis t h e  serial d i lution fa i led to meet t h e  established 
control l im its of 0- 1 0% .  The sam ple concentration is g reater than 50 t imes the IDL for analys is done on the ICP or  1 00 times the 
I DL for analysis done on the ICP-M S .  The result was flagged with the E qualifier to ind icate that a physical interference was 
observed. 

Ana lyte concentration exceeds cal ibration range. 

Due to potential  interferences for th is analysis by Ind uctively Coupled Plasma tech niques (SW-846 Method 60 1 0) ,  th is analyte has 
been confirmed by and reported from an alternate method. 

Su rrogate resu lts outside control criter ia. 

The resul t  is estimated because the concentration is less than the lowest cal ibration standard concentration uti l ized in the i n it ial 
cal ibration .  The method detection l im it is less than the reporting l imit specified for this project. 

P reservat ion, extraction or  analysis performed past holding t ime.  

Th is test  is cons idered a field parameter, and the recommended hold ing t ime is 15 minutes from collection The analysis was 
performed in the laboratory beyond the recom mended holding t ime. 

Concentration detected equal to or g reater than the method detection l im it but less than the report ing l im it 

Detection l im it m ay be elevated due to the p resence of an unrequested analyte. 

Elevated detection l imit due to low sample volume. 

Sample pH was greater than 2 

Spiked sam ple recovery not within control l imits .  

Sample received overweight .  

The relative percent d ifference between the two columns for detected concentrations was g reater than 40% 

The analyte has been detected between the l im it of detection (LOD) and l imi t  of quantitation (LOQ) .  The resu lts are qual ified due 
to the uncertainty of ana lyte concentrations with in this range. 

The relative percent d ifference between quantitation and confirmation columns exceeds internal qua l ity control cr i ter ia .  Because 
the result is unconfirmed , i t  has been reported as a non-detect with an elevated detection l imit .  

The ana lyte was not detected at or  above the reporting l imi t .  

Sam ple received wi th  headspace. 

A second al iquot of sample was ana lyzed from a container with headspace. 

See Sample Narrative . 

This com pound was separated in the check standard but it did not meet the resolut ion criteria as set forth in SW846. 

Laboratory Control Spike recovery not within control l im its . 

P recision not within cont rol l im its. 

The sample res ult is  greater than fou r  t imes the sp ike level: therefore, the percent recovery is not eva luated . 

The analyte was not detected at or a bove the reporting l imi t .  

Disso lved analyte or  filtered analyte greater than total analyte; ana lyses passed QC based on p recision criteria. 

Disso lved analyte or  filtered analyte greater than total ana lyte; analyses failed QC based on prec ision criter ia .  

BOD res u lt is estim ated due to the BOD blank exceeding the allowable oxygen deplet ion. 

BOD duplicate precision not with in control l imits .  Due to the 48 hour holding t ime for this test, it is not pract ical to reanalyze and 
try to correct the deficiency. 

BOD res ult  is estim ated due to insufficient oxygen depletion .  Due to the 48 hour holding time for this test, it is not practical to 
reanalyze and try to correct the deficiency. 

BOD laboratory control sam ple not with in  control l im its .  Due to the 48 hour hold ing t ime for th is test. it is not practical to reanalyze 
and try to correct the deficiency. 

BOD res ul t  is est im ated due to com plete oxygen depletion .  Due to the 48 hour hold ing time for this test .  it is not practical to 
rea nalyze and try to correct the deficiency. 

Sample was received unpreserved. Sample was preserved either at the time of receipt or at the time of samp le preparation .  

Sam ple was received wi th  insufficient preservat ion.  Ac id was added e i ther  at the t ime of receipt or at the t ime of sam ple 
preparation 
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I 

Pace Analytical  

Services, I n c .  
QC S u m m a ry 

Batc h :  8 82460 

Lab Sectio n :  M ETAL S  

QC Batch N u m ber:  1 97 1 4  

P rep Method: SW846 3020A 

Analytical Method : SW846 6020 

Cl ient  Sample 1 0  L a b  Sample 1 0  M B  1 0  

A C  0704008 1 . 1  OIL 882460-021 MB 

AC 07040 1 0  1 1 OIL 882460-023 MB 

AC 07040 1 2  1 1 OIL 882460-025 MB 

Method 

Blank LCS 

Test Name Result Spiked LCS Recovery 

Cone Cone Cone % c 
Arsenic - Dissolved < 0.13 200.0 200.6 i 00.3 

LCSO 

Spiked LCSO Recovery 

Cone Cone % c 
--- -

Client  Sample 1 0  

A C  0704009 1 . 1 O I L  

A C  07040 1 1 1 : 1  O I L  

A C  0704 0 1 3 1 1 OIL 

LCS/LCSO 
LCS/ C ontrol Limits 

LCSO 

RPO LCL UCL RPO % c % % % 
75 125 20 

_j _) 
Cone = ug/L u n less otherwise noted 

C = QC Code, see Qual ifer Sheet 

Parent 

Sample 

Number 

882481 -001 

QC Type C l i ent S a m p l e  1 0  

MB MBDMTG21 02-66 

LCS LCSDMTG 2 1  02-66 

MS 88248 1 -00 1 MS 

MSD 882481 -001  MSD 

Lab Sample 1 0  M B  1 0  

882460-022 MB 

882460-024 MB 

882460-026 MB 

Parent MS 

Result Spiked MS Recovery 

Cone Cone Cone % c 
0.3800 200.0 200 99.8 

Parent Result is reported down to MDL in  order to allow Validation of this worksheet 

MSO 

Spiked 

Cone 

200.0 

1 241  Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
Fax 920-469-8827 

Lab S a m p l e  1 0  

M B DMTG2 1 02-66 

LCSDMTG2 1 02-66 

882481 -00 1 MS 

882481 -00 1 MSD 

MS/MSO 
MS/ Control Limits 

MSO 

MSO Recovery RPO LCL UCL RPO 

Cone % c % c % % % 
192 95.8 4 . 1  75 1 25 20 

Report Date: 4/1 7/2007 

QC Batch Num ber: 1 9 7 1 4  

T h e  % R and R P D  results a re calculated from raw data values with more sig nificant figures than are reported on this form . Page 31 



Pace A n a l yti c a l  

S e rvices,  I n c .  

Batch · 

Lab Secti o n  

QC Batch N u m ber: 

Prep Method : 

Analytical Method: 

Cl ient  Sam ple 1 0  

A C  0704 0 1 4  1 1  O I L  

A C  070401 8 1 1 O I L  

A C  0704021 1 1 O I L  

A C  0704023 1 1 O I L  

A C  0704025 1 : 1  O I L  

A C  0704027 1 1 O I L  

A C  0704029 1 : 1  O I L  

A C  0704002 1 1 O I L  

A C  0704004 1 : 1  O I L  

A C  0704006 1 1 O I L  

882460 

M ETALS 

1 97 1 5  

SW846 3020A 

SW846 6020 

Lab Sam ple 10 

882460-001 
882460-003 
882460-005 
882460-007 
882460-009 
882460-0 1 1  
882460-0 1 3  
882460-0 1 5  
882460-0 1 7  
882460-0 1 9  

M B  1 0  

M B  

M B  

M B  

M B  

M B  

M B  

MB 

M B  

M B  

MB 

QC S u m m a ry 

Cl ient Sam ple 1 0  

A C  07040 1 5  1 : 1  O I L  

A C  070401 9 1 : 1  O I L  

A C  0704022 1 : 1  O I L  

AC 0704024 1 : 1  OIL 

AC 0704026 1 : 1  O I L  

AC 0704028 1 : 1  O I L  

AC 0704001 1 : 1  OIL 

AC 0704003 1 : 1 O I L  

AC 0704005 1 : 1  O I L  

_AC:: Q704007 1 : 1  O I L  

Method 

Blank LCS LCSO 

LCS/LCSO 

Control Limits 
Parent 

LCL UCL RPO : Sample Test Name 

·Arsenic - Dissolved 
LCS Recovery Spiked LCSO Recovery 

Cone Cone % C Cone Cone % C 

200.0 201 100.5 200.0 201 . 5  ' 100.8 . 

Cone = ug/L un less otherwise noted 

C = QC Code, see Qualifer Sheet 

% % % Number 

1 25 20 

QC Type Cl ient  Sam ple 1 0  

M B  M B DMTG21 02-65 

LCS LCS DMTG 2 1  02-65 

LCSD LCS DDMTG21 02-65 

Lab Sam ple 1 0  M B  1 0  

882460-002 MB 

882460-004 MB 

882460-006 MB 

882460-008 MB 

882460-0 1 0  M B  

882460-0 1 2  M B  

882460-0 1 4  M B  

882460-0 1 6  M B  

882460-0 1 8  MB 

882460-020 MB 

Parent MS MSO 

Result Spiked MS Recovery , Spi ked 

1 24 1  Bellevue Street 
Green Bay.  WI 54302 
920-469-2436 
Fax 920-469-8827 

Lab Sam ple 1 0  

MBDMTG21 02-65 

LCSDMTG21 02-65 

LCSDDMTG21 02-65 

MS/ 

MSO 

MSO Recovery RPO 

MS/MSO 

Control Limits 

LCL UCL RPO 

Cone Cone Cone % C : Cone · Cone % c % c % % % 

Report Date: 4/1 7/2007 

QC Batch Num ber: 1 97 1 5  --} 
oQ.. Parent Result is reported down to MDL in order to allow Validation of this worksheet 

The % R and RPD results are calculated from raw data values with more significant figures than are reported on this form . Page 32 



pceAnalytica{ Sample Condition Upon Recei pt 

Cl ient Name: -----'r_s'"'--m!""--'-------
I 

Courier: D Fed Ex D U PS D U SPS D Client D Commercial Cst Pace Other 

Tracking #: ------------------
Custody Seal on Cooler/Box Present: D yes lsJ no Seals intact: D yes D no 

Packing Material :  D Bubble Wrap 

Thermometer Used 

D Bubble Bags !!J None D Other 

Type of Ice: @ Blue None Wsamples on ice, cooling process has begun 

Cooler Temperature f2--sr=: Biological Tissue is Frozen: Yes No 
Date and Initials of person examining 

contents : �:.;_-/_,t? -,,:F-;;:- eq 
Temp should be above freezing to 6°C Comments: 1 """ 4 . ! o -:.t- ':z c:;7"' 
Chain of Custody Present: �Yes ONe ON/A 1 . 

Chain of Custody Filled Out: 
. fsJYes ONe ON/A 2. 

Chain of Custody Relinquished: �Yes ONe ON/A 3. 
Sampler Name & Signature on COC: 'lsJYes ONe ON/A 4. 
Samples Arrived within Hold Time: �Yes ONe ON/A 5. 
Short Hold Time Analysis (<72hr): DYes bNo ON/A 6. 

Rush Turn Around Time Requested: DYes �0 ON/A 7.  
Sufficient Volume: ls;JYes ONe ON/A 8. 
Correct Containers Used: \;;;!Yes DNa ON/A 9. 

-Pace Containers Used: DYes �No ON/A 
Containers Intact: kJYes ONe ON/A 1 0. 

Filtered volume received for Dissolved tests �Yes ONe ON/A 1 1 . 
Sample Labels match COC: �Yes DNa ON/A 1 2 _ (\)t) ci#l? �· r btK-1? ?'i1 5icmyles. ('zj' ""I -!C) . c- -1 

-Includes date/time/1 D/ Analysis Matrix: 6t_J 
All containers needing preservation have been checked. tsl_Yes ONe ON/A 1 3 . !/dd<?c.i ' .3 ,;t.<_ -f'•' .c.!i< cxc"'rb '-''·'"/ /01.5' ...;-lt'-l''r ;�: �"" �/GJ-17 
All containers needing preservation are found to be in 

DYes �No ON/A 2j! �!,:> -t.Jj'-
compliance with EPA recommendation. 

Initial when cjf Lot # of added If ;t:{)i/() exceptions: VOA, coliform, TOG, O&G, WI-ORO (water) DYes ONe completed preservative 

DYes ONe 'tsl,NtA '-../ 
Samples checked for dechlorination: 1 4. 
Headspace in VOA Vials ( >6mm): DYes DNa �/A 1 5. 
Trip Blank Present: DYes k;JNo ON/A 1 6. 

Trip Blank Custody Seals Present DYes ONe �N/A 
Pace Trip Blank Lot # (if purchased): 

Client Notification/ Resolution: Field Data Required? Y I N 

Person Contacted: -------------- Date/Time: 

Comments/ Resolution: --------------------------------------------------------------------------

Project Manager Review: rrv Date: !_)(/ C:) \ 7 
-__ ..:-,...1 .__�, '.....\'..:.(..:., ......:·­; 

Note: Whenever there is a d iscrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR "l If! 
Certification Office ( i.e out of hold, incorrect preservative, out of temp, incorrect containers) 1 I 

F-ALLC003rev.3, 1 1  September2006 . ') 3J 



(Please Print Clearly) 
Company Name: 

Branch/Location: 

Project Contact: 

P.,Mt 
M ft)) t ':JoAi 
I Bob.. s�vtV1.[ �._; ~ 

UPPER MIDWEST REGION 

MN: 61 2-607-1 700 WI: 920-469-2436 
e Analytical ® 

I 
·/ � www.pacelabs.com 

Quote #: ur ..,.  v 

Phone: &b'lJ- 0 6 7.. - :JJ J O  I C HAI N OF CUSTODY Mail To Contact: 

Project Number: 7?-.o l .  O Y  '*Preservation Codes I Mail To Company: 
A= None B=HCL C=H2S04 D=HN03 E=DI Water F=Methanol G=NaOH 

Project Name: �;...JOUI'l�e ,!11orsL  H=Sodium Bisulfate Solution !=Sodium Thiosulfate J=Other 
Mail To Address: 

Project State: tV I 
FILTERED? 

(YES/NO) Y i N  y 
Sampled By (Print): :Jho w PRESERVATION Pick l) Invoice To Contact: 

(CODE)" Letter 

Sampled By (Sign): /ttv tf:r- {,) .  5 1'vrW' ' 
Invoice To Company: 

"C l' zl Regulatory Gl 
PO #: - Invoice To Address: Program: 1/1 Gl :J 

Data Package Options MSIMSD Matrix Codes C'" Gl 
(billable) 0 On your sample 

A = Air W = Water r:r:: 
D EPA Level i l l  

8 = Biota OW = Drinking Water 1/1 
(billable) C = Charcoal GW = Ground Water Gl Invoice To Phone: 1/1 D EPA Level IV D NOT needed on O = Oil SW = Sur1ace Water � VI S = Soil WW = Waste Water Cl:l 

your sample Sl = Sludge WP = Wipe c: � CLIENT 
COLLECTION <( 

PACE LAB # C LIENT FIELD ID MATRIX COMMENTS DATE TIME 

/J!/1 11 c.. 01 o 4 o 1 y t :• J YJ t L.  4 /'1 v) 1 )10 C;.. v 
t?02 D 70 LfOI � 
00.3 0/ i> '-/0 1 8 
totf o I D YOI  '1 
co5 0 / 0Y02-{y_ 
C04:- O l o '-1 0..2 2.  
oo? () 7 0 '-10 1... 3 
IVR 0 / O t.t D;).. '-/ 
oc? 0 1 0 '-JO L... � 
O!IJ 0 7 0  '-/ 0 L(, 
()I/ O I OLf O:Z.l 

()/;( o 7 o '-1 6 L'f: \rl � 
013 � 0 1 0 '-1 0 -�C) \') .·!---

Rush Turnaround Time Requested - Prelims Relinquish�� 
1/\f;,e Receiv�/ DatefTime: 

(Rush TAT subject to approval/surcharge) i \ s o c- �-. .JZ. �1- Y' - 0 2  

I-' age l or 

COC No. 0 1 3 2 1 9  

/Jot 5"�V\ �  
R�1 /fbclr j """ 

c:;i:t.l7tl 

LAB COMMENTS Profile # 

(Lab Use On ly) 

:Jn. 'LX>I I'/ 
I I 

(/ 
l' 

PACE Project No. 

98d.4&;D Date Needed: Reli:�:� baterfime: Receiv";t' .� t!fj;;/Jrt.'Vr 
Transmit Prelim Rush Results by (complete what you want): .� �-/O-c7 7 ! -'!� Receipt Temp ,;R o'"'J:_ oc 

Email #1 : Relinquished By: OatefTime: Received By: 'natet"nme: 

Email #2: Sample Receipt pH 

Telephone: Relinquished By: Date!Time: Received By: DatefTime: OK I Adjusted 

Fax: 
Cooler Custody Seal � Samples on HOLD are subject to Relinquished By: DatefTime: Received By: DatefTime: Present I Not Present 

special pricing and release of liability 
Intact I Not Intact 

• •�--·�- � n n�'""'""" 

ORIGII\ 

s � 

I 



(Please 1-'rint c.;tearfy) 

rz�J!!�· 
UPPER M IDWEST REGION 

Company Name: f<_ f'V(L  MN: 61 2-607-1 700 WI: 920-469-2436 
Branch/Location: 1'11-A-r�rJo 0 
Project Contact: JU Jhn�J£ Quote #: 

Gt)8'- £, 6 l -
i CHAIN OF C USTODY Phone: 5 310 Mail To Contact: 

Project Number: I;L o 1 .  o '-J  A= None B=HCL C=H2S04 

Project Name: Ke-wu vn. �- (' ;1//c;r:, {_ H=Sodium Bisulfate Solution 

Project State: w t  FILTERED? 
(YES/NO) 

Sampled By (Print): ;)kw PRESERVATION 
(CODE)' 

Sampled By (Sign): 4U k  tJ.5/v--w ·  
PO #: / / i 

Data Package Options MSIMSD (billable) D On your sample D EPA Level I l l  
(billable) 

D EPA Level IV D NOT needed on 

PACE LAB # 

o1l/ 
c/5 
C/cP 
o/7-
1)/$ 
0/9 
OX? 
O;;ll 
0:<2 
0;;?3 

your sample 

C LIENT FIELD ID 

A c.. t-� 7 o 4 oo I 
I} (_ 0 '7 l)Lj-1) 0 2.. 

o l  o'-lou3 
6 7 o 4 00lf 
D I GY oo 5-
07 0 '-1 o o c  
0 7  () '-/ 007 

0 7 0  Lf () O <j  
0 ? o  -too� 
0 I0'-10 I 0 

/ ': I  S) ·, I 

Regulatory 
Program: 

Matrix Codes 
A = Air W = Water 
8 = Biota DW = Drinking Water 
C = Charcoal GW = Ground Water 
O = Oil SW = Surface Water 
S = Soil 'WW = Waste Water 

Sl = Sludqe WP = Wioe 

COLLECTION MAlRIX DATE TIME 

o/t:t/o7 I 'J"tX.' 6 .J  

Y I N  y 
Pick tJ Letter 

"0 Ql iii Ql :::1 
C" Ql a: 
en Ql en >. iii � c: < 

! ();)'! 0 I VLf O  1 /  
I ()�5· o 7o '-t O � 2-

t);;l(_p 'i 0 ! O 'iO I  J IJ \J 

'"'Preservation Codes 

D=HN03 E=DI Water 

t=Sodium Thiosulfate 

Rush Turnaround Time Requested - Prelims Relinquish�/; -VI '-{ �� ��lem7)XJ 
(Rush TAT subject to approval/surcharge) 

F=Methanol G=NaOH 
Mail To Company: 

J=Other 
Mail To Address: 

Invoice To Contact: 

Invoice To Company: 

I nvoice To Address: 

Invoice To Phone: 
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� I 
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Screening TCLP Procedure 
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SCREENING TCLP TEST PROCEDURE 
APPLIED CHEMISTRY LABORATORY 

RMT, INC. 

1. Background 

RMT uses a modified TCLP test for screening possible additives for the h·eatment of hazardous 

waste. The modified TCLP procedure uses one-tenth of the prescribed sample weight and 

reagent volume, and uses the same sample preparation guidelines and TCLP solutions as 

prescribed in EPA Method 1311.  Metals analyses are performed using either Inductively 

Coupled Plasma (ICP) or Graphite Furnace Atomic Absorption (GF AA) spectrometry, with no 

digestion or matrix spikes. The test was designed primarily for use in optimizing dosages of 

treatment chemicals in treatability studies. 

2. Procedure 

Pretest for Determination of the Appropriate TCLP Extraction Solution 
1 .  

2. 

3 .  

4. 

5. 

6. 

7. 

8. 

9. 

Weigh 5 g of sample into a beaker. 

Add 96.5 t. deionized water, cover, and stir vigorously for 5 minutes. 

Measure p . 
I 

If pH < 5 .9, then use extraction solution #1.  

If  pH > 5.0, then add 3.5 mL 1N HCI, and cover. 

Heat, with stirring, to 50°C; and maintain the temperature at 50°C for 10 minutes. 

Cool to room temperature. 

Measure p H .  

If pH < 5.0, then use extraction solution # 1 .  If p H  is greater than o r  equal to 5 .0, then 

use extraction solution #2. 

Leaching Procedure 
1 .  Run the pretest (above) to determine the appropriate extraction solution, unless this 

is clearly known from prior experience with the waste. 

2. Place 10 g of sample in a 250-mL plastic bottle. 

3 .  Add 200 mL o f  the appropriate TCLP extraction solution (from step 1). 

4. Shake on the rotary mixer overnight. 

5. Filter the sample through an 0.45-micron pore-size filter. 

6.  Measure the p H  of the filtrate. 

G: \ DATe\ \ A PPLIED\ METHODS \ TCLPSCT<EEN/NG. DOC 08/23/01 5 



7. Acidify the filtrate to pH < 2 with concentrated nitric acid. 

8. Record the TCLP solution used, the final pH, and the sample number (AC number) 
on the 11Screening Test Lab Form11; and analyze for the metals of interest. Mercury is 
to be analyzed using the cold vapor technique. All others may be analyzed using 
ICP spectroscopy. 

Solution Preparation 
1 .  TCLP Solution #1. A d d  1 1 .4 m L  glacial acetic acid t o  1,000 m L  deionized water. 

Add 128.6 mL 1N NaOH to the acetic acid solution, and dilute to 2,000 mL. 
Solution pH should be in the range 4.95 ±. 0.05. 

TCLP Solution #2. Dilute 11 .4  mL glacial acetic acid to 2,000 mL with deionized water. 
Solution pH should be in the range 2.88 ±. 0.05. 

G: \ D,\TA \ A PPLIED \AIETHO D S \ TCLPSCREENINGDOC 08/23/01 � 
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SCREENING SPLP 
APPLIED CHEMISTRY LABORATORY 

RMT, INC. 

1. Background 
RMT uses a scaled-down version of the Synthetic Precipitation Leaching Procedure (SPLP) for screening the 

leaching potential of soil and screening possible additives for the treatment of hazardous waste. The screening 

SPLP uses on tenth of the prescribed sample weight and reagent volume, and uses the same sample 

preparation guidelines and SPLP solutions as prescribed in EPA SW846 Method 1312. Analyses of the metals 

are performed using an ICP, with no digestion or matrix spikes. The test was designed primarily for use in 

optimizing dosages of treatment chemicals in treatability studies, and is not intended as the sole source of 

leaching data for regulatory submittals. 

2. Equipment 
• Plastic bottles with air/ liquid-tight closures, 250 mL 

• Balance, accurate to .:!::. 0.01 g 

• Solution dispenser, 100 mL 

• Tumble box 

• pH meter 

• Filter, cartridge, Whatman Autovial®, 0 .45 J.l., PTFE .  

• Vial, 28 mL plastic for ICP auto sampler. 

3. Reagents 
• pH Buffers, calibration, 4.0 and 7.0 

• Deionized water 

• Sulfuric Acid (H2S04), concentrated analytical reagent grade 

• Nitric Acid (HN03) , concentrated analytical reagent grade 

4. Procedure 
Solution Preparation 

Prepare sulfuric acid/nitric acid, 60/40 weight percent mixture in dilute solution: 

• To 90 grams of deionized water, cautiously add 6.0 grams concenh·ated sulfuric acid and 4.0 

grams concentrated distilled nitric acid. (This solution will be used to prepare a synthetic 

acid rain fluid.) 

• SPLP East Extraction Fluid: Add the 60/40 acid mixture drop wise to deionized water until 

the pH is 4.20 ± 0.05. 

• SPLP West Extraction Fluid: Add the 60/40 acid mixture drop wise to deionized water 

until the pH is 5 .00 ± 0.05. 

G:\  DATA \ A PPLIED V ,fETHODS\ SPLPSCR£EN/NG.DOC 10/24/2003 



Leaching Procedure 

1 .  Prepare a bench sheet for recording the sample data. 

2. Label a 250-mL plastic bottle with the appropriate sample information. 

3 .  Place 1 0.0 g of sample in the 250-mL plastic bottle. 

4. Dispense 200 mL of the appropriate SPLP extraction fluid to the bottle. 

5 .  Seal the bottle with the closure and place the bottle in the tumbler. 

6 .  Tumble the sample overnight (18  ± 2 hours) . 

7. Measure and record the pH of the leachate. 

8 .  Filter the sample using a filter cartridge. 

9. Acidify/preserve the filtrate to a pH < 2 with concentrated nitric acid. 

10 .  Record any pertinent information on the bench sheet. 

1 1 .  Analyze the sample using the standard ICP laboratory method. 

G:\ LJ,\ TA \ APPLIED\AiETHODS \ SPLPSCREENING.DOC 10/2-1/2003 
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State of Wisconsin Department of Natural Resources PO Box 792 1 ,  Madison WI 53707-792 1 dnr.wi.gov 
Wel l / D ri l l hole I Borehole F i l l i ng & Sea l i n g  Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of th is report is required by chs. 1 60 ,  28 1 ,  283, 289, 291 -293,  295, and 299, Wis. Slats . ,  and ch . NR 1 4 1 , Wis. Adm .  Code. In accordance with chs. 281 , 289, 291 -293 , 295 , and 299, Wis. Slats . ,  fai l u re to fi l e  this form may result in a forfeiture of between $ 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personal ly identifiable information on th is form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to : 0 Drinking Water 0 Watershed/Wastewater 0 Waste Management i:SJ�emediation/Redevelopment 0 Other· / 

1 .  Well Location I nformatio n  

County jwl Unique Wel l # of � 
l< e '  . .l) Removed Well T2 t\ e ,�..� - 0 - - - - -

Lattitude I Longitude (Degrees and M inutes) M ethod Code (see instructions) 
0 ' N  - - - - - - -

0 ' W  
'!. I '!.  IY. 5\f'.f Sect ion 
or Gov't Lot # �--] t 
Well Street Address 

V P • · ) !'  1 ·• (' n 1 I � \_ \A, ,J1�,\ \•t'�;< .... kLvr '-� I ,�_... . . _;.:t\ 

Well City, yjl l age  or Town 
K e_ \).) i}X .. � . ..If\ t(_J.?.:_� 

Subdivis ion Name 

!Township 
/' ,, ) 1-
./'. ) N 

Ran_ge ·[gj E 
""t�"' Fi .) w 

jwel l Z IP Code 
5'1 Alto Lot # 

Reason For Removal From Service I Unique Well # of Replacement Well 
..--.- I ·  I i'\\Cl/fft'tL\ J.t·,,V/ (':1 t\ (((� l\\/ __ \�o ·t <_\J\0\{ · ·  - - - - -

3.  W�l l / Dri l lhor� I Boreho le I nformation 

0 Monitoring Wel l  Original Construction Date (mm/dd/yyyy) 
O water Wel l O t/ 03/2oo-:r-
·Eij Borehole I Dri l lho le I f a Wel l Construction Report i s  avai lable, please attach. 

Construction Type: 
O oril led 0 Driven (Sandpoint) D oug 
W Other (specify): (! (I) f)tn t1L f D rh� ' 7..:}( s, -�. \ 

I Formation Type : rn Unconsolidated Formation 0 Bedrock 
Total Wel l Depth From Ground Surtace (ft. ) Cas ing Diameter ( in . )  

,:So ·-

Lower Dri l l ho le Diam:,ter ( in . )  Cas ing Depth (ft.) 
I -

,;.<.... 

Was well annular space grouted? D Yes [�rNa 
If yes, to what depth (feet)? Depth to Water (feet) 

s-
5. Material Used To Fi l l  Well I Dril lhole 

�'/ ;; n ·r- !r\. (j,,,r), l)("\1. t;l /( 1 

6. Comments 

7. Su pervision of Work 

. ..-·, ,,�:::·)'<\.! \c: \''lrl .,, ,., lr . .  ( ·-' '1'� 

0 Unknown 

2. Facil ity I Owner I nformation 

Facil ity Name f(t I '  '( ' ' \ '1\ 0 '1 I /tj /'-.__\_. " '  ' �"-"' 

Ll /' •  I \  l \ ·  .... �Y-:::)'1 ' Facil ity I D  (F ID or PWS) 
License/Permit'Monitoring # 
Orig inal Wel l Owner 

\A) \) i\\ \ <. - () . , .  .. . I I )L\( <1 •,t ';I (1"\ C') ' . u;h 7 , :�· .. (i//1. } (). \ " ()t'\ (\1/\ (;\ \"t(l �';:f.../( i 
P resent Wel l Owner 
Mai l ing Address of Present Owner 

2 q � Y :) hr:u,U'rl o lv f.2 City of Present Owner I P  Code \(f ' I '  '• "J 1 - .,l, (\.t,l _ , \ .. l'---
IS tate LlJi cL/ ,r -7 ) ' )j "f' 

P u m p ,  Liner, Screen, Casing & Sea l i n g  Material  

Pump and pip ing removed? DYes 
Liner(s ) removed? lZlYes 
Screen removed? DYes 
Casing left in Qlace? DYes 
Was casing cut off below surtace? DYes 
Did seal ing material r ise to surtace? DYes 
Did material settle after 24 hours? DYes 

If yes, was hole retopped? DYes If bentonite chips were used, were they hydrated with water from a known safe source? DYes Required Method of Placing Seal ing Material 
0 Conductor Pipe-Gravity 0 Conductor P ipe-Pumped [SJ Screened & Poured ' " (Bentonite Chips) D Other (Explain) : 

Seal ing Materials 

D Na 
D Na 
C8i.No 
D Na 
D Na 
D Na 
�rNa 
D Na ' ' 
IZJ.No 

·f:2:LN/A 
O N/A 
O N/A 
C21.N/A 
51 • N/A 
GSI N/A 
O N/A 
O N/A 
O N/A 

0 Neat Cement Grout D Clay-Sand Slurry ( 1 1  l b ./gal . wt.) 
0 Sand-Cement (Concrete) Grout D Bentonite-Sand S lurry " " 

0 Concrete (ZJ,�entonite Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 0 Bentonite Chips 
0 Granular Bentonite 
From (ft.) To (ft.) 

Surface 30 

0 Bentonite - Cement Grout 
0 Bentonite - Sand Slurry 

No.  Yards, '�rc�E� ��all!.tJ.O 
or Volume circle omiT 

-::. � /U;_ b�.� t! 
, __ ) 

M ix Ratio or 
Mud Weiqht 

D N R  U se Only 

Name of Person or F irm Doing Fi l l ing & Seal ing 
.
! License # IDate of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received �N oted By 

· I c I ' (' " --· Otf I o 3/loo-:;. (h\ � �Jl J(� ?. h �.;\1l\)'\!\1tl\ r' vC�/l ,\ Ji ·r\;\ (_{) :-;, : J't>:(.,_. Street or Route lce lephone Number Comments \h1J v (\ ·�)-.() v ) (\(J ( () (> ) X ? '"} - c "I{) -; f I , .< .  l/,_ ·'" .') .. 6 � J f [", ! /" .. Cityr' �-�\r .�\ \1/\ (�- IS tate li P  Code lS i� o�o�Wl Work lo�i��azo7 'N \ .--- ,-_ -·-- ...... ,) 1.\ '1\ l) .: '"; Cf() 
.__,... _./ _ _. f ,..,.. 

l 



State of Wisconsin Department of Natural Resources PO Box 7921 , Madison Wl 53707-7921 dnr.wi.gov 
Wel l  I D ri l l  h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is requ ired by chs. i 60 , 28 1 ,  283. 289 , 291 -293, 295, and 299, 1/1/ is . Stats . ,  and ch. NR 1 41 ,  Wis. Adm .  Code . In accordance with chs .  28 1 ,  289, 291-293, 295 ,  and 299, Wis. Stats . ,  fai lure to file this form may result in a forfeiture of between 5 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate ONR office and bureau. See instructions on reverse for more information. 
Route to : 

D Drinking 1/1/ater D WatershedfiNastewater D 1/1/aste Management iS]/ Remediation/Redevelopment D Other· 
1 .  Wel l  Location Informatio n  2 .  Facil ity I Owner Information 

County ·. I i( ;) '!\ ) )' 
I \ " '·-.-.� 

!VVI U nique Well It of H icap :f Facil ity Name Removed Well \[-!') _ Z.O J...l i/J 1-----'-[{::;.f_,:.;..;· ' ·:....:'(_u.:../_'�'_\ ?.:.._) ___ _ ,L_I u_J"'..:.._: '"'< ____________ _ - - - - - Facility 10 ( F lO or PWS) Lattitude / longitude (Degrees and M inutes) Method Code (see instructions) 
_ _ _  ' N  License/Permit/Monitoring #-

' W  
ITr ' · R Ongmal Wel l Owner 

or Gov't Lot # 
ow,�S� Ip a�-�'� � E 

1},) �) ;'\ \( 
____________ __l ____ ...L____;1:_:1_ -·�·_N-�..._!.._,_..J....I .._  ' "'_!�Present Well Owner 

Section 
Wel l Street Address 
_____ !!_ . .::'_ .. ·_u_J_(·--::},-:-_\_1_\J_: _i;___i_�- \-· -� '-'' -----r---------11V1ai l ing Address of Present Owner Wel l Ci ty , ,Vjllage or Town vVeiiJ�:=' ,��de J.0 ;, y .�J \t'.(u .t)!;· .) Av /__, \( f \).J r.t� .. t. < . . ?_ ��.w ....1 ·"'-t Ad o --------------------1-------'-'------iCity of Present Owner \�S tate ! ! i I P  Code Subdivision Name Lot # Ltr,c_! , :i_!.l ;I _:LL.. �C ' 

·f,r· ���so� �r
. 
Remo��l From Se�ii�-� J

_ �VI Unique Well # of Replacement Well 
, _, ,J,o•. ··t., J... , , .rt ':,\ . _,i"'i\/_ \�:.o . .. _ , " ... J _ _ _ _  _ 

3. Well I Dri l lhole I Borehole Info rmation 

D Monitoring Well 
O water Well 
Q Borehole I Dri l lho le 

Construction Type: 

Orig inal Construction Date (mm/dd/yyyy) 0 4/0 3 / Z..co1-
If a Well Construction Report is avai lable, please attach. 

D Dril led D Driven (Sandpoint) D Dug 
[2] Other (specify ) :  ;:., r'r) r:;rr; i,ti ( T:c (/ . � Ti ( :, -� -,\ 

Pump, Liner, Screen,  Casing & Seal i n g  Material 

Pump and pip ing removed? DYes 
Liner(s) removed? [2]Yes 
Screen removed? DYes 
Casing l e ft in olace? DYes 
Was casing cut off below surface? DYes 
Did seal ing material rise to surface? DYes 
Did material settle after 24 hours? DYes 

If yes, was hole retopped? DYes If bentonite chips were used, were they hydrated 0 with water from a known safe source? Yes 
Formation Type: Required Method of Placing Seal ing Material 
t1unconsolidated Formation D Bedrock 0 Conductor P ipe-Gravity 0 Conductor Pipe-Pumped (S]' Screened & Poured 0 . . Total Well Depth From Ground Surface (ft. ) Casing Diameter ( in . )  , • (Bentonite Chips) Other (Expla1n). 

D No [2::J:N/A 
D Na LJ N/A 
BNo O N/A 
D Na O N/A 
t2:fNo 0 N/A 

________ ,_! 0--------1--------------Sealing Materials 0 Neat Cement Grout D Clay-Sand S lurry ( 1 1 lb ./gal. wt.) Lower Dril l hole Diameter ( in . ) '7 Casing Depth (ft. ) 
r;� .. 0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

D r�· D 0 Concrete [2]_ /' ··· B._ entonite Chips Was well annular space grouted? Yes lLJ No Unknown -
--------------.-----------------iFor Monitoring Wells and Monitoring Well Boreholes Only: If yes, to what depth (feet)? Depth to Water (feet) 0 0 Bentonite Chips Bentonite - Cement Grout 
5. Material Used To Fi l l  Wel l / Dr i l lho le 

6 .  Comments 

7.  Supervision of Work 

5- 0 Granular Bentonite 0 Bentoni te - Sand Slurry 
From (ft.) To (ft.) 

S urface / 0  

No .  Yards ,  Sacks Sealan.t· 
or Volume .. icirc'fe·on·er 

( __ _  , 

Mix Ratio or Mud Weight 

DNR U se O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 
O'r\ -· �>{ �( .. ;7.1,\.iv \ ·;\;�ll!t r" ·tA7! . \ .. �;l ·t \ /\ (1} ·:�., .  

Date o f  Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
Qi.f/ o�� I '"":;,oo-t-Street or Route Comments 



State of Wisconsin Department of Natural Resources PO Box 7921 , Madison WI 53707-7921 dnr .wi.gov 
Wel l  I D ri l l ho l e  I B o re h o l e  F i l l i n g & Sea l i n g  Form 3300-005 (R 8/07) Page I of 2 

Notice: Completion of this report is required by chs. 1 60 , 28 1 ,  283 , 289, 291 -293, 295, and 299, Wis. Stats . ,  and ch. NR ·1 41 , Wis. Adm . Code. In accordance with chs. 28 1 ,  289, 291 -293, 295, and 299, Wis. Stats . ,  fai l u re to file this form may resul t in a forfeiture of between :5 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved . Personal ly identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 0 Drinking '!Vater 0 Watershed/Wastewater 0 Waste tvlanagement lc::-:'/ LiJ Remediation/Redevelopment O other· 
1 ,  Well Locat ion I nformatio n  2 .  Facility I Owner I nformation 

r---------------r---------------+-----�-----------------------------------------County 
'1:( ·) " i . ' ·  !\ .{ 

't\ � ,l \ \  ··:. �.� 

WI Un ique Wel l ;; of Removed Well ��- Facility Name 
T{-1) - 0 [(:" : .\ !(U,\ '1' •'-L 

---------.l.._-_--:_.:::_-_-==--:_-;_.:::_-___J ________ -1Facility ID (F lO or P\tVS )  Lattitude I Longitude (Degrees and Minu tes) tvlethod Code (see instructions) 
' N  License/Permit/Monitoring # 
' W  

S ection lfow�ship Ra_��-: i:::::J E  Origi�;J 0��\�wner _ \ ;,i.\ 1 / ,t ) :}··i 
_or_G_o_v'_t _L_o_t !f. ________ .J._ __ �; __ ...�.-__:.:,_: _· "_> _N'_J__L_·_;_..._ [J._v,_; -!P resent Wel l Owner We l l Stree t Address 

t!(> :  · I f • I I ' ' ' )'l,, ,1 �-::-:--�' _·. _--_·-·-�-"�'--·'=-"-1_._" _' _. ----------r--:-::----=------1fVIai l in� Address of Present Own�r Wel l City, ;'::i l l age or Town �Veii} I P  Code 1 c,,' ;� q c:) j\r'.u).Jl.-· _:J lv / .. � :,(_ .,)_ \}�} ;·.u) \r . ? . :�--- _...,_ -� /) l 1 , , - - - -- - "" - ../_ .. _r /\l i o --------------------i---_.;c._.;c. __ --ICity of Present Owner !Stat� . I LUi I P  Code Subdivision Name Lot # l(_q ttVU,tr• _L.;!.._ 
R�ason ��r Remo�� l From ,;e�ic� �VI Unique Wel l # of Replacement VVel l 

T( ;l.� \il:J n •_A_.\ .L. r .. /·-t/ ·-) h ·Lth\.( I __ O t -'_ P\dL� I-- - _ _ _ _  _ 

3 .  Wel l / Dri l lhore I Borehole Informatio n  

0 Monitoring Well 
O water Well 
E{j Borehole I Dril lhole 

Construction Type : 

Original Construction Date (mm/dd/yyyy) 0 4 1tJ ? I ' " . ,-·� \ !  ..J .f.-.�_;f_ ... --,;--
If a Well Construction Report is avai lable, please attach. 

0 Dri l led 0 Driven (Sandpoint) 0 Dug 
[2] Other (specify): /1 • '  () ord··' · ( T_;, r I ),  T\, ' !-, \ 

Pump,  Liner, Screen, Casing & Sea l i ng  Material 

Pump and pip ing removed? DYes 
Liner(s) removed? DYes 
Screen removed? DYes 
Casing l eft in olace? DYes 
Was casing cut off be low surface? DYes 
Did seal ing material rise to surface? DYes 
Did material settle after 24 hours? DYes 

If yes, was hole retopped? DYes If bentonite chips were used, were they hydrated 0 with water from a known safe source? Yes Formation Type: Required Method of Placing Seal ing tvlaterial 
t2[unconsolidated Formation 0 Bedrock 0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped 

0 No E:Z:rN/A 
D Na CJ N/A 
BNo O N/A 
D Na O N/A 
tzl.No D N/A 

Total Well Depth From Ground Surface (ft. ) Casing D iameter ( in . ) @screened & Poured D Other (Explain}: ' · (Bentonite Chips) ----------
_______ ....;/_0 _______ --JI-------------�Sealing Materials Lower Dri l lhole Diameter ( in . ) Casing Depth (ft.) 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1 lb ./gaL wt.) •') 

�i - -- 0 Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " " 
D r::::r D 0 Concrete D, / -. sentonite Chips Was wel l annular space grouted? Yes l.LJ .No Unknown . 

------:----:-:--:-:------,-----------------IFor Monitoring Wells and Monitoring Well Boreholes Only: If yes, to what depth (feet)? Depth to Water (feet) 0 O Bentonite Chips Bentonite - Cement Grout 
5 .  Mater ia l  Used To F i l l  Well f Dr i l lho le 

6 .  Comments 

7 .  Supervision of Work 

5"' 0 Granular Bentonite 0 Bentonite - Sand Slurry 
From (ft.) To (ft.) 

S urface 

No .  Yards, ·Sacl<s Sealaqt..i 
or  Vo lume (drcfe-cine\' Mix Ratio or  

Mud Weight 

DNR Use O nly Name of Person or F i rm Doing Fi l l ing & Sea l ing License # 
()? .. - c>t J��-· ?·:\ � i\!f\ Y'., ���.·!! �' ·1/n.\ .. �t ��l\ ( 1> ::.: . �j�1t'.t ... 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
Uncj /  �� 2 /  , ?r/ (? 2. ' .) .. .) ' .C'\ v '-" ' S treet or Route Comments 

Ci ty , 
. ) (J (\ 



State of Wisconsin 
Department of Natural Resources 
PO Box 7921 , Madison lf111 53707-792 1  
dnr.wi.gov 

We l l  I D ri l l h o l e  I Bore h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 160 ,  28 1 ,  283, 289 , 29 1 -293, 295, and 299 , Wis. Stats., and ch. N R ·1 41 , Wis. Adm. Code. In accordance 
with chs. 28 1 ,  289, 29 1 -293 , 295, and 299, Wis. Stats . ,  failure to file this form may result in a forfeiture of between S 1  0-25,000, or imprisonment for up to one  
year, depending on  the program and conduct involved. Personally identifiable information on  this form i s  no t  intended to  be  used for any other purpose. Return 
form to the appropriate ONR office and bureau.  See instructions on reverse for more information. 

Route to: 
D Drinking '!Vater D Watershed/VVastewater D 1/Vaste Management 

1 .  Well Location Informatio n 

County WI Unique Well # of I-H€8!" "' 
l( � Removed Well 

,' : ' t  '(' ) ) \ t' . ... ,, \ � .. � - - - - - T(-1) -2 o S E'" 
Lattitude I Longitude (Degrees and M inutes) Method Cede (see instructions) 

0 ' N  - - - - - - -

0 ' W  

'!. I '/. lv. 5'1' / Section 

or Gov't Lot # / 
Well Street Address 

frowns h ip  ) .. <LJ N 
Ra�

c
�
-
: L] E 

; �, 0 
... _, VI/ 

ktu . .) ��Ll.\ ( ,) .! }-L�; r -� ',, 
Well  City, 1Vil l age or Town �Veil ZIP Cede 

s .. _ �� \�lJ ��L\) _ ' � "  �_.:-.;: ___ C::., L�r ') \ f .J \ l"\,' ( () 
Subdivision Name Lot # 

Reason F
_
�r Removal From Service ' lVI Unique Well # of Replacement Well 

,,., ;:t,.m ·,q J_,.,,,- J ' , � r, (, \'Yi.fc_ -�iUi_\ •. o\..l _ _ _ _ _  

3.  Wel l  I Dri l l hore I Borehole Information 

D Monitoring Well 
Orig inal Construction Date (mm/dd/yyyy) 

D Water Well 
0 4)0 3 / loo:{.-

EJ Borehole I Ori l lhole 
I f  a Well Construction Report is available, 

Construction Type: 

D orilled 

W Other (specify): 

F�rm::ltion Type:  

please attach. 

D Driven (Sandpoint) 

/l ( o .ern !n!�,., f T> (l , 

D oug 

! -T�.t "� f·: ., \ 

[J Unconsolidated Formation D Bedrock 

Total Well Depth From Ground Surface (ft.) Casing Diameter ( in . )  

/0 --

Lower Ori l l hole Diameter ( in . )  Casing Depth (ft. ) '7 -
r;.l�-�. 

Was well annular space grouted? D Yes C2rNo D Unknown 

If yes ,  to what depth (feet)? Depth to Water (feet) 

s-
5.  Material Used To Fi l l Wel l I Dri l l ho le 
.::��- ·�, fJ ' J  "(" . ,• i \. / -�·r; C \ ·pn \ ) >; A ) y·

· . .  \-,,,
·

· .--·,; ·.-. ' i  \:  ' . ·, i, • \ -�. ·"':" 

6. Comments 

7. Supervision of Work 

�/ [{j Remediation/Redevelopment D Othe r· 

2. Facil ity I Owner lnformatio n 

Facility Name 

!(/ !,\ )(:L�·: _.\. '!\ -�}L I ; ,.': \ t·< l)f�-'-
Faci l i ty 10 (F lO  or PWS) 

License/Permit/Monitoring # 

Orig inal Well Owner 
r:;i.\ ( i(.l ... � l ,-· .· \ • f. t h r:!_ -, : 1 ), \?:.·.-\ -'·'ii i.<.c·.· : ,  ! !, \\e i } ; \j\} '/ t "\ •. ·;.-� {_./ ,\.,. l _ ;i )/--

P resent Well Owner 

[VIa i l ing Address of Present Own�r 
! C c u  �) \J\(�_.f.,� )�{'· ·, ' A·· j/{j /> J !) t 

City of Present Owner IP Cede 
\{. r) , , j i' ' r 1� :l  l) • -· ... ,,,, . .  ,,._! _ , _ ,  ' -'-- --� 

)s\�t� i -�{_/ J )">l �I(J 7-
Pump,  Liner, Screen,  Casing & Seal i n g  M aterial 

DYes D Na ·EJ.N/A Pump and pip ing removed? [] D Na O N/A Liner(s) removed? Yes 

Screen removed? DYes !St. No O N/A 

Casing left in o lace? OYes D Na [2J N/A 

Was casing cut off below surface? DYes D Na E::JNIA 

Did seal ing material rise to surface? OYes D Na CZJ N/A 

Did material settle after 24 hours? DYes SNo O N/A 
If yes, was hole retopped? DYes D Na O N/A 

I f  bentonite chips were used, were they hydrated 
with water from a known safe source? OYes l2J' No O N/A 

Required ivlethod of Placing Sealing Material 0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped Q'screened & Poured 
' · (Bentonite Chips) 

0 Other (Explain ): 

Sealing Materials 

D Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb./gal .  wt.) 
0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

0 Concrete [2], sentonite Chips . ·, 

For Monitoring Wells and Monitoring Well Boreholes Only: 

D Bentonite Chips D Bentonite - Cement Grout 

0 Granular Bentonite 0 Bentonite - Sand Slurry 

From (ft.) To (ft.) No. Yards ,  S_
i;
cks Sealant) Mix Ratio or 

or Volume- Cii''cfe-on.e\' Mud Weight 
S urL1ce t n  '"/q ' < .. - (J .. t ��-' 

' .,,j 

D N R  Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal i ng License # 
o��� . �>( �( . . �\'\ 1_ /\ !/\ J''.! \ \J'!! ,I 5�1 / 1-,i\ { i) :.:  . .  

Date o f  Fi l l ing & Sealing (mm/dd/yyyy) Date Received Noted By 

o�IJ o .3 I ;<.oo�;, 
Street or Route Comme nts 

CitY, . . :\ U ·r\. 



State of Wisconsin Department of Natural Resources PO Box 792 1 ,  Madison W I 53707-7921 dnr .wi.gov 
We l l  I D ri l l hole  I B o re h o l e  F i l l i ng & Seal i n g  Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283 ,  289, 29 1 -293, 295, and 299, 1/lf is . Stats . ,  and ch . NR 1 4 1 , Wis. Adm. Code. In accordance with chs. 28 1 ,  289, 291 -293, 295, and 299, 1/lf is. Stats . ,  fai l u re to fi le this form may result in a forfe iture of between S1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiab le information on this form is not intended to be used for any other purpose. Return form to the appropriate ONR office and bureau. See instructions on reverse for more information. 
Route to : 
D Drinking 1/lfater D Watershed/VVastewater D VVaste Management 
1 .  Well  Locat ion I nformat ion  

County !WI Unique 1/lfell #: of I iiea(' 1¥ 
, /  Removed Well I' ) '{\ :..� ,-�-- I I  - 1-o N VJ  ' ·  - - - - -

Lattitude I Longitude (Degrees and l'vlinutes) Method Code (see instructions) 
' ' N  - - - - - - -

' ' vv  
'/. I '/, I'�· S'.ti Section !Township Range �j E 
or Gov't Lot # /} D IN I /- N 
Well Street Address r:::..:; \ ,�.) �).\.\ t\)_1__ )''• < .. ! ( , ";'\ 

Wel l City , Vjl lage or Town �Vei l ZIP Code 
I /  � i /' , ,  �( . C. \,�1 rJ)) . .  -�- ( · "  - ·  / L-r ;\/ { o  Subdivision Name Lot #: 

.
���s

.
on F;r Remo:�l From Ser�ice JVI Unique Well # of Replacement Well 

. .  ,J,,,  .�., :; ... r • .  fl .J\ . .  )'�v_ \�·o u.\.,i.)\J _ _ _ _ _  

3.  Wel l  I D ri l l hore I Borehole Informatio n  

D Monitoring Wel l  Orig inal Construction Date (mm/dd/yyyy) 0 4)0 3 l 2.ou'l-D water Well I f  a Well Construction Report is avai lable, E{] Borehole I Oril lho le 
Construction Type: 
D orilled 
I2J Other (specify): 

F9rm�tion Type : 

please attach. 

D Driven (Sandpoint) 
/-1 ('!) 1)(0 In(!_ I '/'\ I I ! J{ f ) .-- +  

D oug 
"• '.[:.j/ �:. f .... ·, 

[2[ Unconsolidated Formation D Bedrock 
Total Well Depth From Ground Surface (ft . ) Casing Diameter ( i n . )  

/0 -

Lower Dri l l hole Diameter ( in . ) Casing Depth (ft.) '7 --
,;:'�---

Was well annular space grouted? D Yes 12J'No D Unknown 
If yes, to what depth (feet)? Depth to Water (feet) 

s-
5.  Mater ia l Used To Fi l l  Wel l / Dr i l lho le 
.-::.:·;,-·;, ,, - �  '(', t\' \ ( ,.,., ,. !, \}, ... , ' "  �· l ·F:.,, ., .. ''tv . \� ( !;\ ; :.:' -'�-

6.  Comments 

7. Supervision of Work 

I'\:'/ L(J Remediation/Redevelopment D Othe r· 
2 .  Facil ity I Owner I nformatio n  

Facility Name 
t(' : . \)(U .'·. '!\ ? .. •!... ,U Uv·':;.it\ 

Facil ity 10 ( F lO or PWS) 
License/PermitJfVIoni toring # 
Orig inal Well Owner ' ['.;> ,,, , ' . \ ·. r.ch ' Y  1 :  I t. \\ •7 r: I v �� ·i • ! :,\; v 1 ·-� r·- . .. \ ·'· ,u ( ..�.�.�, ,,t }·� (, '/1 (_,.\ <J, ·' • ' .  Present Well Owner 
fVIai l ing Address of Present Owner 

� r " ' 1 � ' h( u_.U<;: 1 . .  I --t ,_,. ,_. -"' ·-� �- ,· 1 1r·: 1 ; 
_.r-. .1 1': ! .-r' '·.� \ 1,' ( _.,E City of P resent Owner IP Code 

\{_�--�t.) O.J.-� _i\_,Lt_. IS tate ! ,  i '  f,..J,.j } �}-L/ ? f) :;-
Pump,  L iner, Screen ,  Casing & Seal i n g  Material 

DYes D Na '!:2LN/A Pump and piping removed? 
Liner(s) removed? [2] D Na O N/A Yes 
Screen removed? DYes �No O N/A 
Casing left in olace? DYes D Na [2lN/A 
Was casing cut off below surface? DYes D Na L:]:N/A 
Did seal ing material rise to surface? DYes D Na [ZJ N/A 
Did material settle after 24 hours? DYes []'No O N/A 

I f  yes, was hole retopped? DYes D Na O N/A 
I f  bentonite chips were used, were they hydrated with water from a known safe source? DYes GNo O N/A Required Method of Placing Sealing Material 

0 Conductor Pipe-Gravity 0 Conductor Pip e-Pumped [;J Screened & Poured ' · (Bentonite Chips) 0 Other (Explain): 
Sealing Materials 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1 lb ./gal . wt.)  
0 Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " " 

0 Concrete [2h�entonite Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Bentonite - Cement Grout 
0 Granular Bentonite 0 Bentonite - Sand Slurr; 
From (ft.) To (ft.) N

�� �����:rc1�6r:.���:etJ Mix Ratio or 
Mud Weiq ht 

Surface TV �.:. -::;q \ 
- f):� !�! 

' -. .  .i 

D N R  Use On ly 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
Street or Route 
CitY, .. · .\ l.\ '1\ 

()Lf/ 0 .5 /  ,;;,oo -:t .. Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 .  Madison Wl 53707-7921 
dnr.wi.gov 

We l l / D ri l l h o l e  I B o re h o le F i l l i n g  & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60,  28 1 ,  283, 289, 291 -293, 295. and 299, Wis. Stats., and ch . N R  ·t 4 1 ,  Wis. Adm. Code. In accordance 
with chs. 28 1 ,  289. 291 -293 ,  295, and 299, Wis. Stats . ,  fai lure to file this form may result in a forfeiture of between S 1  0-25,000, or imprisonment for up to one 
year. depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 
D Drinking Water D Watershed/VVastewater D lfl/aste ,1;\anagement IS{rRemediation/Redevelopment D Other· 

1 .  Well Location I nformatio n  

County �VI U nique Well # of [.;i.i€-aj3--# 
]! :,; Removed Well - 3o f\J W "{ \  ;f ) Tl 

'i
' 

,. ·.___., - - - - -
Lattitude I Longitude (Degrees and M inutes) f'vlethod Code (see instructions) , ' N - - - - - - -, 
'/./ '/. 1'/. !5:\f' / 
or Gov't Lot # 

Well Street Address 

' 'IV 
Section �ow

.
�sc:IP

, J'. • N' 
Ra��-: t::_j E 

; --. 
o 

•· ..; VI/ 

.�:rl�tj (i .t� ( . .:!:. < ,Hur >• 
\Nel l City, Vjl lage or Town 

1t� ( \,t) ��t'.)._ ( , CJ  .. •;J.,_ 

Subdivision Name 

�Veil ZIP Code c;i! .. '1 r to  ../ \ 1\l 
Lot # 

.�.�:��·�.� ;=�.::�r��� �
�,�.

::m ������\:�t �VI Unique w: of Replacement Well 

3 .  Wel l  I Dri l l hole I Borehole Informatio n  

D Monitoring Well 
Orig inal Construction Date (mm/dd/yyyy) 0 410 :> I '  r'O-, 

D water Well 
I .J j  L-V ·-�� 

If a Well Construction Report is avai lable, Q Borehole I Dri l lhole please attach. 

Construction Type: 

D oril led D Driven (Sandpoint) D oug 

[2] Other (specify): /·; (' :') -'��/''.') �,; f T)( r.; . 
•. -!- ··r:�.t -�. ��- \ 

Formation Type: 

[d1
Unconsolidated Formation D Bedrock 

Total Well Depth From Ground Surface (ft . )  Casing Diameter ( in . )  

/() -

Lower Dri l lhole Diam�ter ( in . )  Casing Depth (ft.) 
I ---

:;:>.._ 

Was well annular space grouted? D Yes CJ'
No D Unknown 

If  yes, to what depth (feet)? Depth to Water (feet) 

c;-__.-· 

5.  Mater ia l Used To F i l l  Wel l / Dr i l lho le 
r:��-y-·,, :J ·; '{' ! (  �� / {•JI :· .{, 'i� ''.\ ! "  ,, l \� ,, " ·-.'; •.- '· · \ . 

' -�"' !, , \ 

6. Comments 

7.  Supervision of Work 

2.  Facil ity I Owner I nformatio n  

Facility Name 

!(/ t . t )(l),\_ /'. :� .. :·L ,L\ U:;'::Y' 
Facil ity 1 0  (F lO or PWS) 

License/Permit/Monitoring # 

Original Well Owner 
\ :, ) !) ['-\ :2 ·J I \ ; \ ·, ., r2)u ( !:',l ��t ·�-·{ E.1 t'i'. )  J ; r.ch : )!'' r�, '!\ r). ' i  I I. <.[ �( ;/r' ! . .:.� / /. 

Present Well Owner 

Mai l ing Address of Present Owner 

).G ,, , !  ' lh(u,\>' - £., ! ,  . ! I) 'l , _ )  •.) /i •/ ( ,/ 

City of Present Owner IP Code 

�(_t :, . .  _ ;  tZJ..i.J'-�'L'L_... IS tate Lc/ f )",�/ j' (J �7-
Pump,  Liner, Screen,  Casing & Sea l i n g  Material 

Pump and pip ing removed? DYes D Na 'fZJ N/A 

Liner(s) removed? CZlyes D Na O N/A 

Screen removed? DYes @.No O N/A 

Casing left in olace? DYes D Na C2J. N/A 

Was casing cut off below surface? DYes D Na c�rN/A 

Did seal ing material rise to surface? DYes D Na CZJ N/A 

Did material settle after 24 hours? DYes t]No O N/A 
I f  yes , was hole retop ped? DYes D Na O N/A I f  bentonite chips were used , were they hydrated 

with water from a known safe source? DYes lZI:No O N/A 
Required Method of Placing Sealing Material 

0 Conductor Pipe-Gravity 0 Conductor P ipe-Pumped Er Screened & Poured 
· · (Bentonite Chips) 

0 Other (Explain): 

Seal ing Materials 0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1 lb ./gal. wt.) 
0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

0 Concrete (2J�entonite Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Benton i te - Cement Grout 

0 Granular Bentonite 0 Bentonite - Sand Slurr; 

From (ft.) To (ft.) N
�� 0�����rfi�£r;���fv 

Mix Ratio or 
Mud Weight 

Surface iO / .. ' /q 'e, . •  ; ,:; 
' ._,( 

D N R  Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

:�j 1f\ _ �)( �( .. ;?;\ :__ ; \ 1! \ T·_r".:,·,� / -/\�]\ _ \ ._\1 ' '/ \ ( } .-� . --c,_ .. .( 
D ate of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received N oted By oct / t)-.3 I ,:<oo:;-

Street o r  Route Comments 

Cit� . 
:� u {� 



�r . :r 

State of Wisconsin Department of Natural Resources PO Box 7921 , Madison WI 53707-7921 dnr.wi.gov 
Wel l  I D ri l l h o l e  I B o re h o l e  F i l l i n g  & Sea l i n g  Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283, 289 , 291 -293.  295, and 299, Wis. Stats . ,  and ch. NR 1 4 1 , Wis. Adm .  Code. In accordance with chs. 28 1 ,  289, 291 -293 , 295, and 299, Wis. Stats . ,  fai lure to fi l e  this form may result in a forfeiture of between S1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 
0 Drinking 1/Vater 0 Watershed/1/Vastewater 0 lfVaste Management G.J�emediation/Redevelopment 0 Othe r· 
1 .  Well Location Informatio n  

County �I Un ique \fVell ;; of � \ /  Removed Well i' ::! f � f\ :J ) T! - 2 0  tv L.0 lr'•  \ ' ·  � · ·--" - - - - -
Lattitude I Long itude (Degrees and Minutes) Method Code (see instructions) 

, - - - - - -
, 

'1. I '!. 1'�- =-=· 'ti or Gov't Lot # 
Wel l Street Address 

,!( c :.),) (iJ.\ (\ ? ,J 
)-- ! 

Wel l City, i�llage or Town 
'1C. ,� \,t} ��t:) . '(·. '�- Q __ 

Subdivis ion Name 

' N  -
' lfV 

Section 
i 

.. , ·11 

!Township 
/} "l. 
/'· ·. N' 

Ra��-: �j E 
; ·-. o 

· ... -
\fV 

Well ZI P Code 
5�5; ).J to Lot # 

Reason ��r Removal From �ervice rVI Unique Wel l  # of Replacement Well 
il.l (f,·fil •.sL\ .l ·r,l./! '· :-h r! r:i h ,./_. \� 0 '! -!.\J\i>\!. · · _ _ _ _ _  

3.  Wel l / Dr i l lhore I Borehole Information  

0 Monitoring Well Orig inal Construction Date (mm/dd/yyyy) 
0 Water Well 0 -'1-/0 3 / Z-oo+ 
Q Borehole I Drill hole I f a Well Construction Report is avai lable, please attach. 

Construction Type: 
0 Dril led 0 Driven (Sandpoint) D oug 
W Other (specify): (�"! ( n C'l'"! -�(! .. f T;, u .  �. '• 

-�!.e ·\ \ \ 
Formation Type: t:2( Unconsol idated Formation 0 Bedrock 
Total Well Depth From Ground Surface (ft . )  Casing Diameter ( in . )  

/0 --
Lower Dri l lhole Diame ter ( in . )  Cas ing Depth (ft. ) •'} ---

:; • .L. •• 

'Nas well annular space grouted? D ves c;;rNo 
If yes, to what depth (feet)? Depth to Water (feet) 

_z:; 
5 .  Material Used To F i l l  Wel l  I Dri l lho le  

C./'>f •J·; r ,I i / (-r; d 

6. Comments 

·�)".'. ! v ·'' l 

7. Supervis ion of Work 

F' v . +�"' ; \- .··· . 
( !!\ \ �� • .-:-

D Unknown 

2. Facil ity I Owner Information  

Faci l ity Name 
f{r,_� u )(U __ i,_ 'f\ .;>__L 1Lt. i;;'� i,,\ 

Facil ity I D  (F lO or PWS) 
License/PermiUMonitoring # 
Ongmal Wel l Owner 

UJ � � ', ) � \ \  �: F';i,\ ( } •r ' . _,, ·,\ '}) '::�/ 1•c\ i ' \  \ i,J· , y  I l ! t:', ·d i,\ ;( .  ' · ..•• , (  

Present Wel l Owner 
f'vla i l ing Address of Present Owner 

7 Ci :�- tJ .�l �'\ (; J.A)!r�: i .- /t·v r" r. • I) i .. • City of Present Owner IS tate -IP Code I '  [i)J )'t�l ? () ��-C1 \,c) O.J.l i\_'L'l� 
lA Pump,  Liner,  Screen, Casing & Sea l i ng  Material  

Pump and pip ing removed? Dves D Na f].N/A 
Liner(s) removed? 0Yes D Na O N/A 
Screen removed? Dves ISJ:.No O N/A 
Casina left in olace? Dves D Na [2J N/A 
Was casing cut off below surface? Dves D Na c;rN/A 
Did seal ing material rise to surface? Dves D Na CZJ N/A 
Did material settle after 24 hours? Dves BNo O N/A 

If yes, was hole retopped? Dves D Na O N/A If bentonite chips were used, were they hydrated 'IZfNo with water from a known safe source? Dves O N/A Required Method of Placing Seal ing f'vlaterial 
0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped .�r Screened & Poured · (Bentonite Chips) 0 Other (Explain): 

Seal ing Materials 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1  lb./gal . wt.)  
0 Sand-Cement (Concrete) Grout D Benton ite-Sand Slurry " " 

0 Concrete f.ZJ'�entonite Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Bentonite - Cement Grout 
0 Granular Bentonite 0 Bentoni te - Sand Slurry 
From (ft.) To (ft.) No. Yards, Sacks Sealant) Mix Ratio or 

o r  Volume (cirCfe-onef Mud Weight 
Surface 10 '2 ''/q 1 (:;� ··.·� 

\ .-

DNR Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 
(N\ _ c:�;: �(.. ��-� ;_;\it\ Y'!l_;,.'J \ / '/A·:·\ . \ .. :�i t \/\ !· ? ·; ,J�,r( . . �· 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
S treet or Route 
' i) (' ·.·.· \ " ! .  City . 

·._) \,\ '\ ;· ) ,  ) 
t' 'f i , I , I 

(Y-f I o 3 1  •. ::wo + Comments 

'UJo7 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 , Madison WI 53707-7921 
dnr .wi.gov 

Wel l  I D ri l l ho l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283, 289, 291 -293, 295. and 299, Wis. Stats . ,  and ch. NR 1 4 1 , Wis. Adm. Code. In accordance 
with chs. 281 , 289, 291 -293, 295, and 299, Wis. Stats . ,  fai lure to fi le this form may result in a forfeiture of between S 1 0-25,000, or imprisonment for up to one 
year ,  depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate ONR office and bureau.  See instructions on reverse for more information .  

Route to: 
0 Drinking '!Vater 0 Watershed/VVastewater 0 Waste 1\!lanagement 

1 .  We l l  Location Informatio n  

County 

)! ? •;� i 
, ., / 

�I U nique Well # of l::lli;,ap_.:[t 
Removed VI/ell 

[<:'""""""':/ ··(j Remediation/Redevelopment O other ·  

2. Facil ity I Owner I nformation 

Facility N ame 

- - - - - T/ - ! O {.JvJ 
---------"--------.-----l---------1Facility 10 (F lO or PWS) 
Lattitude ! Longitude (Degrees and M inutes) tvlethod Code (see instructions) 

_ _ _  ' N  

' \{1/ 
frownship 

Subdivision Name 

Reason For Removal From Service I Unique Well #: of Replacement VVell 

T· . .,, c!Ni' ''l.\ J,�, •i / \ f., -,,,\'r\,C \� o u_1J· iJ\ / •  _ _ _ _  _ 

3. Wel l / Dr i l lho le I Borehole Information 

0 Monitoring Well 

O water Well 
·Eij Borehole I Drill hole 

Construction Type: 

Orig inal Construction Date (mm/dd/yyyy) 

(' 4j' (J ., { -, ,..., . ,, J 1 :J 1 t- vt_, ··-f�· 

If a Well Construction Report is avai lable, 
please attach . 

0 Dril led 0 Driven (Sandpoint) 0 Dug 

W other (specify): /J !I} (;r"'i 1':'�. ( D o .-). ]\ -: ). · \  
Formation Type: [2(unconsolidated Formation 0 Bedrock 

Total Well Depth From Ground Surface (ft.) Casing Diameter ( i n . )  

110 -

License/PermitJI\IIonitoring # 

Orig inal Well Owner 
l ! )\ ! ' \\ t:? -� Jl. \/ r � \ "" .  Q ' I "' · '  I ''" - . , ,, ,, 

Pump and piping removed? DYes 

Liner(s) removed? C2JYes 

Screen removed? D�es 

Casing left in olace? DYes 

Was casing cut off below surface? DYes 

Did sealing material rise to su rface? DYes 

Did material settle after 24 hours? DYes 
If yes , was hole retopped? DYes 

If bentonite chips were used , were they hyd rated 0 with water from a known safe source? Yes 
Required Method of Placing Sealing Material 

0 Conductor P ipe-Gravity 0 Conductor Pi pe-Pumped 

D Na D Na 

5JNo D Na 

IZfNo 

.r--;1 CLN/A 

O N/A 

O N/A 

G. N/A 

E�IN/A 

BJ N/A 

O N/A 

O N/A 

O N/A 

ISJ Screened & Poured 0 . . 
. . (Bentonite Chips) Other (Explatn) .  ----------

-------------------11---------------!Sealing Materials 
Lower Dri l l hole Diam1ter ( in . )  Cas ing Depth (ft . )  0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1 lb ./gal . wt.) 

c'· - -·- 0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

D r::r D 0 Concrete 0, / ·-B., entonite Chips Was well annular space grouted? Yes lZJ No Unknown . 
-:------:----:---:---:--:-::------,-:---------:--------1For Monitoring Wells and Monitoring Well Boreholes Only: 
If yes, to what depth (feet)? Depth to Water (feet) 0 O Bentonite Chips Bentonite - Cement Grout 

5. Materia l Used To F i l l  Wel l / Dr i l lho le 

6.  Comments 

7. Supervis ion of Work 

.z::: 0 0 __ Granular Bentonite Bentonite - Sand Slurry 

From (ft.) To (ft.) 

!,,_ \ . .  Surface ; {)  
No. Yards, Sacks Sealant) 

or  Vo lume.Tcircre·one\ 
Mix Ratio or 
Mud Weight 

DNR Use On ly  

N ame of Person o r  Firm Doing Fi l l ing & Seal ing License # 
o'!i - ��' i�( .. r-;�,\ �� ;� l -�\�\V!\ / � � �::t .\ .5j .,\j\ t t} ::�; . 

Date of Fi l l ing & Seal ing ( mm/dd/yyyy) Date Received N oted By 

Street or Route 
(Y-( I 0 _:) I '":::()() :;-

elephone Number Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 ,  Madison WI 53 707-7921 
dnr.wi.gov 

We l l  I D ri l l  h o l e  I B o re h o l e  F i l l i n g  & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283, 289 , 29 1 -293 , 295 , and 299, Wis. Stats . ,  and ch. NR ·1 4 1 , Wis . .A.dm. Code. In accordance 
with chs. 28 1 ,  289, 291-293 ,  295, and 299, Wis. Stats . ,  fai lure to file this form may result in a forfeiture of between S 1 0-25,000, or imprisonment for up to one 
year ,  depending on the program and conduct involved . Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 
D Drinking lfliater D Watershed/Wastewater D VVaste 1'vlanagement \S'2T�emediation/Redevelopment D Other· 

1 .  Well Location I nformatio n  

County !'JVI Un ique Well # of � i /  Removed Well T/ - !o SE ['- ;) 'J j 'C\ ,�: ,-� - - - - -
Lattitude I Longitude (Degrees and iVIinutes) Method Code (see instructions) 

0 ' N  - - - - - - -

' ' W  

'/. I '/, lv. 5'1' / Section 

-7 or Gov't Lot # 
Wel l S treet Address 

!Township 
/) "L. N' 
/�-. 

Ra�.g_: L_j E 
j '-- Ei 
-- ·' w 

!('y\  ' ) ( : ( ., I '· \ .. ,, •. / ,,\.�<.,\ • , .( ,l 
)--1_ ; ,\ ·: ·,.�_ .. 

Wel l  City, Vil lage or Town 'Nell Z IP Code 
j /  c;t� r} � I  ·r._ c. \}.) :;.. \) .. 'r· . . "<-_:.: .... __ j T ll..P O  

Subdivision Name Lot # 

Reason For Rem
\��� � From Service 

.
rVI Unique Well # of Replacement Wel l 

r<.,_r:flili '•l,\ T·;·w·J \ i •  , ,_, \ ·;·j_ \�.!)'!_1 \J,()\/ . .  - - - - -

3.  Wel l / Dr i l lhole I Borehole Information 

D Monitoring Well 
Orig inal Construction Date (mm/dd/yyyy) 

o 4/o 3 I 2oo�J. 
D '!Vater Well I f  a Well Construction Report is avai lable, E2j Borehole I Dril l hole please attach. 

Construction Type: 
D orilled D Driven (Sandpoint) D oug 

C2:J Other (specify): /� ( n (}rr; h�;, ( T)l ( I :  �- ']�}} \, !,.., ., \ 
Formation Type: 
[z(unconsolidated Formation D Bedrock 

Total Well Depth From Ground Surface (ft.) Casing D iameter ( i n . )  
/0 ---· 

Lower Dri l l hole Diam;,ter ( in . )  Casing Depth (ft. ) 
I ---

:;/: .. 

Was well annular space grouted? D Yes CiJNo D Unknown 

If yes, to what depth (feet)? Depth to Water (feet) 
-� 

5 .  Material Used To F i l l  Wel l  I Dr i l l ho le  
·�::r',/ rJ ·; '('. ! ( !;_ f !·N.\ '\), , , ' "  ,, l '(::C.;J · .... ·':;-·'-,-'. -, \-

' ,··, i'. ) . _ , ' 

6. Comments 

7. Supervision of Work 

2. Faci l ity I Owner Information 

Facil ity Name 
!(/ :) )(U,\ . 't\ ;:�fL- }Ju'l"f 

Facil ity 1 0  (F lO or PWS ) 

License/PermitJMonitoring # 

Ongmal Wel l  Owner ' \J I iA) i) �\ ·,< f\: , _� , , , l'�. 'c>' ,,, , _1 ,- \ : n:\:·: • :l <�. 'j\ {_..\ '. ( �- �{\� [ .  ,,, ,, 't. <: :  .�{/ 
Present Wel l Owner 

l'vlai l ing Address of Present Owner 
20 �� q ��' 1!\{!J.Uv·, 

' 
· '  lvc . J 

City of Present Owner �Stat� I P  Code 
�(_� \,c) )_!,()I_L'L..� LL.li �-;�-/ j() -�-7-

lA Pump,  Liner,  Screen, Casing & Sea l ing  Material 

DYes D Na ·bJ.N/.A. Pump and piping removed? 
Liner(s) remo,;ed? C2JYes D Na D N/.A. 
Screen removed? DYes WNo D N/,A, 
Casing left in o lace? DYes o ·No 121N/A 

Was casing cut off below surface? DYes D Na ca:N/.A. 
Did seal ing material rise to surface? DYes D Na [J N/.A. 
Did material settle after 24 hours? DYes t]No O N/A 

If yes, was hole retopped? - DYes D Na O N/A 
If bentonite chips were used, were they hydrated 
with water from a known safe source? DYes '[2]' -·NO D N/.A. 

Required Method of Placing Sealing Material 
D Conductor Pipe-Gravity D Conductor Pipe-Pumped [SJ Screened & Poured 
' · (Bentonite Chips) D Other (Explain) : 

Seal ing Materials 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1  lb ./gal. wt.) 
D Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

0 Concrete GJ·�entonite Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Bentoni te - Cement Grout 
D Granular Bentonite D Bentonite · Sand Slurry 

F rom (ft.) To (ft.) No. Yards, Sacks Sealant.! M ix Ratio or 
or Vo I u m e'(Cfrcfe--on·er Mud Weight 

Surface ;a , __ '(:; ',>< •) --

'•,,,1 

D N R  Use O nly 

Name of, Per:on or Firm Doing Fi l l ing & Seal ing License # Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
·- �)( \��-- 1 i\ : ;\ 1./ ! -i,.f\ ',t'(� f,. --��� ·f '-i\ ( :; ()'-(I Oj / .J.()O�l-

Street or Route Comments 

C ity_ 
.'_> U  ·r\. 



State of Wisconsin Department of Natural Resou rces PO Box 792 1 ,  Madison 1/lfl 53707-7921 dnr.wi.gov 
We l l  I D ri l l h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  Form 3300-005 (R 8/07) Page 1 of 2 

Notice : Completion of this report is requ i red by chs. 1 60 ,  28 1 ,  283, 289, 291 -293, 295, and 299, Wis. Stats . ,  and ch. NR ·1 4 1 , Wis. Adm. Code. In accordance with chs. 28 1 ,  289, 291 -293, 295, and 299, Wis. Slats . ,  fai lure to f i le this form may result in a forfeiture of between S1 0-25 ,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate ONR office and bureau . See instructions on reverse for more information. 
Route to: 
0 Drinking 1/lfater 0 Watershed/\Nastewater 0 Waste tvlanagement 
1 .  Well Location Informati o n  

County 
\1( ,; , .  

·-- ;\ 
f' ) j \ \ ·� _ __., 

�VI U nique Well if of Removed Well 1:\icap It 

["/ � Remediation/Redevelopment 0 Other· 
2. Faci l ity I Owner Informatio n  

Facil i ty Name 
Tl � 2o S E  - - - - - Facil ity 1 0  (F lO or PWS) Lattitude I Longitude (Degrees and tvl inutes) tvlethod Code (see instructions) 

_ _ _  ' N  License/Permitltvlon ttoring # 

' W  

_:·_/_�-�-v-' t _L_o_t _if. __ l_
v. 
___ ".::·· '·_i"_·-i _--J.s_

e
_
c
_t-i o_n _ ____.lr_

·o
_
w
__;:_7_�hz_:i_p_N_' '-R-a_S_�--�-"" DL_

'
.._l _�_; _J-:-:-�:-'::....1�-:'""'�:....�::....�-�.:..�-:-:-:-:--_.:.. i ''_). i___,A !  _.l.:...:,t_-·'___,'\·_1 ____;e..:.·j_,._. '-..:.)_: ·_\ ··...:.:..:.: :.::_h�---· \_''_r.:..:.'·.:....,.t..:.:(;-'\ -'�...:./·_' r---\ --''_· /:....,._ _! '_::c• .• ,.,.../ 

Well Street Address 
i� ( :,_.�) �).J,i. r\/ . .J_ Well City , Vjllage or Town 

I ,· ·s�. c \) .. ; !} .... iJ .. r ... �-�--� 
Subdivis ion Name 

' '\. 

Lot # 

'fr ��::.:I�·�-� ���:,.::����� �r�:.:m \�:��\:�t rVl Uniq:V: :e:e:nt Well 
3.  Wel l / Dr i l lhole I Borehole I nformatio n  

0 Monitoring Well 
O water Well 
EJ Borehole I Ori l lhole 

Construction Type: 

Original Construction Date (mm/dd/yyyy) 0 4/0 3 / z.oo--:-,L 
I f a Well Construction Report is avai lable, please attach . 

0 Dril led 0 Driven (Sandpoint) 0 Dug 
[2] Other (specify ) :  /, rn C10 �'"· f (:, u ,  �. 1\ :. J. i 

Formftion Type: 
[2Lunconsolidated Formation 0 Bedrock 

Total Well Depth From Ground Surface (ft.) Casing D iameter ( in . )  

Pump,  Liner ,  Screen ,  Cas ing  & Seal ing Material 

Pump and piping removed? DYes D No ·EJ.N/A 
Liner(s) removed? LJYes D No D N/A 
Screen removed? DYes 151'No D N/A 
Casing left in olace? DYes D'No IZ!.N/A 
Was casing cut off below surface? DYes D No [�}:N/A 
Did seal ing material ris e  to surface? DYes D No l2J N/A 
Did material settle after 24 hours? DYes IS]' No D N/A 

If yes, was hole retopped? DYes D No D N/A If bentonite chips were used, were they hydrated D -��· D with water from a known safe source? Yes ·'( '-No N/A Required Method of Placing Sealing tvlaterial 
D Conductor Pipe-Gravity D Conductor Pipe-Pumped 
r::::y Screened & Poured D ' ' �- (Bentonite Chips) Other (Explam). 

_______ ....;/_0 _______ -1---------------ISealing Materials Lower Drill hole Diameter ( in . )  Casing Depth (ft.) D Neat Cement Grout 0 Clay-Sand S lurry ( 1 1  lb./gal . wt.) 
). -- D Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

Was well annular space grouted? 0 Yes [2fNo 0 Unknown D Concrete [2J�entonite Chips 
---------,,-------.---------------For Monitoring Wells and Monitoring Well Boreholes Only: If yes, to what depth (feet)? Depth to Water (feet) D Bentonite Chips D Bentonite _ Cement Grout 

s- D Granular Bentonite D Bentonite - Sand Slurry 
5 . Mater ia l U sed To Fi l l Wel l / Dr i l lho le From (ft.) To (ft.) 

M ix Ratio or 
Mud Weight 

Surface j() 

6 .  Comments 

7.  S upervision of Work DNR Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

(iv\ - �>{ !(_. 7;''-\J\V ! Y·�� ,_�·�� :t \ .. �) t\/\ r ) ::; , 
Date of Fi l l ing & Seal ing (mm/dd/yyyy) Dete Received 

()L/ I 0.3 I �:wo::;.. 
Noted By 

Street or Route Comments 
CitY, , . ) !,\ f\ \.�! /� \'! ·. i/ 'Z0o 7 



State of Wisconsin Department of Natural Resources PO Box 792 1 , Madison WI 53707-7921 dnr.wi.gov 
W e l l / D ri l l ho l e  I B o re h o l e  F i l l i n g  & Sea l i n g  
Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is requ i red by chs. 1 60 ,  28 1 ,  283 , 289 , 29 1 -293, 295 , and 299, Wis. Stats . ,  and ch. NR '1 41 , Wis. Adm. Code. In accordance 
with chs. 28 1 , 289 ,  291 -293, 295 , and 299, Wis. Stats . ,  failure to fi le this form may result in a forfeiture of between 5 1 0-25,000, or imprisonment for up to one year , depending on the program and conduct involved. Personal ly identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 

D D D �,· D Drinking Water Watershed/Wastewater Waste Management [' ··J Remediation/Redevelopment Other· 
1 .  Well Location Informat ion 

County WI Un ique Well #: of l::i.i.ca.jU 
'j/ ::: Removed Well -, 1-{\ �: ,�:�_.;. ?, cJ � t3'  - - - - -

Lartitude I Longitude (Degrees and ivl inutes) Method Code (see instructions) 
0 - - - - -
, 

'/. I 'f, j% 'S 'ri 
or Gov't Lot # 
Wel l Street Address 

,!(< �_),) (tJ,.\ ( J ·( 
\Nel l City, Vjllage or Town 

I ,  F-- f \.,d t,t\) - ;I' ._ .?_�::.� 
Subdiv is ion Name 

-

}j. 

' N  -
' \IV  

Section 
j 

, ,  ·- r\ .. 

If owns h ip 
lJ <L. /�-. \1 

Ra�_g,.: LJ E 
I " , D ·- ,' vv 

�Veil Z IP Code 
5L-t /.n t: 

Lot # 

Reason For Removal From Service / I Unique Well # of Replacement 'Nell 
i'.'l \:(:t.' !,'f1,i 'T ,.,.,. , ..J, ',r, h\,/ . \�o ·, _;_\\o\ .!. , - - - - -
3 .  Weil l Dril l hole I Boreho le  Informatio n  

0 Monitoring Well Original Construction Date (mm/dd/yyyy) 0 4/0 3 [  z_oc<:f. 
O water Well If a Well Construction Report is avai lable, 
E2j Borehole I Dri l lhole please attach. 

Construction Type: 
O orilled D Driven (Sandpoint) D oug 
Q Other (specify) : /-; � () ( (0 ,�i(�.- f T  ... , (I .· f- 'f:), ·�. i· 

.. , .. ' 
Formation Type : t:2J:'

unconsol idated Formation 0 Bedrock 
Total \Nel l Depth From Grou nd Surface (ft . ) Casing Diameter ( in. ) 

/0 --
Lower Dril l hole Diameter ( i n . )  Casing Depth (ft. ) •'} --

?'-� 

Was well annular space grouted? O ves t:LrNa 0 Unknown 
I f yes, to what depth (feet)? Depth to Water (feet) 

!) 
5 .  Mater ia l  Used To Fi l l  Wel l  f Dr i l l  ho le 

"�;--·,, :J •i ·r- . ,d \  ( [·r\C.� -�) ... , {  � ;/ ..-·( i y.:\, •. \:· ....... \ .. ( L·- ; 

6. Comments 

7.  Supervision of Work 

2. Faci l ity I Owner Information 

Facil i ty Name 
i[/ u )(u,u·· :.'.•L )-�t '!'') ' 

Facil ity 1 0  (F lO or PWS) 

License/Permitlf'vlon itoring # 

Ongtnal Well Owner ;) I ' \;_) : _.  �\\< f? Lt / / i/, ) t:�' ' . n�h •+ ... \ _./ \/1 i / \ ; i ···/\ !:�. /1 i �.( (.- \ .f/ / l • 't_"\� / t  . , . · ' , . . ;\ 
Present Well Owner 

Mail ing Address of Present Owner 
� �� 'i. ·-1 "'�i·\(u -'k '' A �;i > /'. , 1.. 1 · -- .. .-

City of Present Owner IP Code 
1 /  '(J�-- td (.U. ; __ :�\ .!LJ __ _..- IS tate Li)f ;_;;,_; <() 7-_/ . i ··, 

Pump,  Liner,  Screen ,  Casing & Sea l ing  Material 

Pump and pip ing removed? Dves D Na f21N/A 
L iner(s) removed? Gves D Na O N/A 
Screen removed? Dves lSJ:No O N/A 
Casing left in olace? Dves D Na [ZJ N/A 
Was casing cut off below surface? Dves D Na Ed:N/A 
Did sealing material rise to surface? Dves D Na O N/A 
Did material settle after 24 hours? Dves [;]'No O N/A 

If yes, was hole retopped? Dves D Na O N/A If bentoni te chips were used, were they hydrated with water from a known safe source? Dves l2J:No O N/A 
Required Method of Placing Sealing Material 
0 Conductor Pipe-Gravity 0 Conductor Pi pe-Pumped JS�rscreened & Poured 

· (Bentonite Chips) 0 Other (Expla in) : 
Sealing Materials 0 Neat Cement Grout 0 Clay-Sand S lurry ( 1 1  lb./ga l . wt.) 
0 Sand-Cement (Concrete) Grout D Benton ite-Sand Slurry n n 

0 Concrete [21· �enton i te Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 0 Bentonite Chips 0 Bentonite - Cement Grout 0 Granular Bentonite 0 Bentonite · Sand Slurry 

From (ft.) To (ft.) No. Yards, Sacks Sealan_t.) M ix Ratio o r  
o r  Volume.(circTe·Ciner Mud Weight 

S urface /U ':C: '/q I (: !t i�J ' ... 

D N R  Use O n ly 

Name of Person or Firm Doing Fil l ing & Sealing License # 
(J.i\ - �)( �( .. ;i,:'\ \/� !frl"'( 1�''\ r' \ .\;1 !\.1\ ( i_) :; ' 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
()"// o .3 / ;z, oo:.;. 

Street or Route Comments 



State of Wisconsin Department of Natural Resources PO Box 792 1 , i'vladison Wl 53707-7921 dnr.wi.gov 
Wel l / D ri l l h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283. 289, 291 -293, 295, and 299, Wis. Stats . ,  and ch . NR 1 4 1 , Wis. Adm. Code. In accordance with chs. 28 1 ,  289, 291 -293, 295 , and 299, 1/lfis . Stats . ,  failure to file this form may resul t in a forfeiture of between 5 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identif iable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to : 

"/ 0 Drinking 1/1/ater D Watershed/Wastewater D Waste Management LJ Remediation/Redevelopment D Othe r· 
1 .  Well Location I nformati o n  2 .  Facil ity I Owner Informat ion 

r---------------r---------------�----�-----------------------------------------�VI Unique Well it of � l::l.icap..#-·- Facil ity Name Removed Well 4 ' ·  \ T - LW) W \lv  'f\ ) } ', '· , · .. _.-,; - - - - - ' Facility 1 0  (F lO or PVVS) Lattitude I Longitude (Degrees and lvl inutes) fVI ethod Code (see instructions) 
- - - - _ _ _  ' N  License/Permit/Monitoring if 

' W  
Y. l y, Section IT. h R Ongmal Wel l Owner 

�·i 
1 ,  owns 1p an_g": 12_] E \1\ ) 1_; �� ·? _o_r _

G
_
o
_
v
_'
t 
_
L
_
o
_
t if_

· _______ --�. __ , __ ...�___::
_'?_

''i_-, _N_' �...___!
.
_
.'-
_,.,_ ...... D..__'fl_f --\Present Well Owner Wel l Street Address 

!! p, , \ (· I . J > \ . !  ' :: 
:-:-:--::-::-:--':':'' �· '--- '-·'-�--.1.-=.··=-·'_1_

.
_ .. ·_· . __ ,.�_ · --------r--::--::-:-::--::------1f'vtailing Address of Present Owner Wel l C i ty , \V,/ .�

.
--
a 
. . :,� �-1-�";�w�--- '-'·-· WeiiJ�� -?�de JCi ;�. y �) \•'.(u).A · · :.. Jl,/ ;_, 

� ./ l /\,1 \. (.1 j: Lot # City ol;�
"
:;,�\tJ����:

_. 
lsL::�/ IP)�-���-; 7_ Subdivision Name 

Pump, Liner,  Screen,  Casing & Seal ing Material Re
. 
aso

.
n ��r R

. 
emoval From Service �VI Unique Well # of Replacement We l l 

·�r- ,,<INI\ ·•Li .[,-., .tl ' , h 1, ,_,h.( P�O ii\,oLi -. _ _ _ _  _ Pump and piping removed? DYes 0 No fZJ.N/A 
Liner(s) remO'ied? 12lYes D No D N/A 3. Wel l / Dr i l l ho le I Borehole Information 

D Monitoring Well 
O water Well 

Original Construction Date (mm/dd/yyyy) Screen removed? DYes �:.No D N/A 0 4/ fJ '2 ,· . ., . , ,  I J  .) 1 L 0l...J +· Casing left in olace? DYes D No C2J N/A 

Q Borehole I Dri l lhole 
If a Well Construction Report is avai lable, please attach. Was casing cut off below surface? DYes D No [d:N/A 

Did seal ing material rise to surface? DYes D No L:J N/A Construction Type: Did material settle after 24 hours? DYes B No D N/A D Drilled D Driven (Sandpoint) D Dug I f yes, was hole retopped? DYes D No D N/A 
r:71. ;( Other (specl'fy)·. ,(1 (!) 0(•! !-. "' ( T> (/ ,--.: n .. ' ·:. ;,_ ·,\ If bentonite chips were used, were they hydrated D t71' D W ·· with water from a known safe source? Yes IL.!No N/A 

Formation Type: Required Method of Placing Sealing fV\aterial 
rl D D Conductor Pipe-Gravity D Conductor Pipe-Pumped LlJ. Unconsolidated Formation Bedrock 

_T...::o;:;:ta...::l -v,-/ e_II_D_e_p_t_h_F_r_o_m_G-ro_u_n_d_S_u_rf_a_c_e_(_ft_. ).:r:C:..a_s-in_g_D_i_a_m_e-te_r_(_i n-. -) -------1 JSJ Screened & Poured D Other (Ex pi a in) : · (Bentonite Ch1ps) ----------

--------'�-/ 0----------1-------
··-----------lSealing Materials 

Lower Dril l hole Diameter ( in . ) •'l Casing Depth (ft. ) D Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb./gal . wt.) 
:f···- D Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

D r-::::r D D Concrete [2],.Benton i te Chips Was well annular space grouted? Yes LB No Unknown ·· ' 
--------:---:-----,.------------------lFor Monitoring Wells and Monitoring Well Boreholes Only: If yes , to what depth ( feet)? Depth to Water (feet) D Bentonite Chips D Bentonite • Cement Grout 

5" D Granular Bentonite D Bentonite - Sand Slurr; 
5 .  Material Used To F i l l  Wel l  f Dri l lho le From (ft.) To (ft.) No.  Yards,  Sacks Sealan.t) 

or Vo lume TCii'cfe·o-neY Mix Ratio o r  
M u d  Weight 

6. Comments 

7. Supervision of Work 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

� �)� �( __ ?'r\ • i. / ! Y"r\\t',t': ? -,f�:n.\ . .. \.1 t \i\ tV _:; ,  
Street or Route ,.D , .. I , > ) .  
City _ .· . . '.) l.\ '{\ \· �t £\ \ 'l '\ ;:�.--

Surface ; o  

D N R  Use O n ly 

Date o f  Fi l l ing & Seal ing (mm/ddfyyyy) Date Received 
()t..f/ 0 .5 I ,,:<oo::;.. 

Noted By 

Comments 1 -v  



State of Wisconsin Department of Natural Resources PO Box 792 1 . Madison 1/lfl 53707-7921  dnr.wi.gov 
Wel l  I D ri l l ho l e  I B o reh o l e  F i l l i ng & Sea l i n g  
Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  281 , 283, 289, 291 -293, 295. and 299, Wis. Stats . ,  and ch . NR '1 41 , Wis. Adm. Code. In accordance with chs. 28 1 ,  289, 291 -293,  295 , and 299, Wis. Stats . ,  failure to file this form may result in a forfeiture of between 5 1 0-25.000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to : 

D Drinking 1/lfater D Watershed/lfl/astewater D 1/lfaste rvlanagement [.,......,/ � Remediation/Redevelopment D Other· 
1 .  Well Location I nformatio n  2 .  Facil ity I Owner I nformatio n  

r---------------r---------------�----�-----------------------------------------IWJ U nique Well # of Facility Name County 1-fit'Crp"';f 
\ / 
i( U. 'A / t'\ ) ) 

( '  .. ·.__., 

Removed Well -r 4 - 3 o tdv . .\ it.:> :.< _!( U _ \: J"• .)_L ).) Cif:;1f\ - - - - - Facility 1 0  (F lO or PWS) Lattitude I Longrtude (Degrees and lvl i nutes) fvlethcd Code (see instructions) 
_ _ _  ' N  

' 'N 
/' 
·-.... \ ,  ... ' ,j 'l f Section 

License/Permrt/fvloni toring # 

IT. h . R Orrgrnal Wel l Owner I '  owns rp a�_g_: �I E 1 • 1 _ 

or Gov't Lot #: ') ' ;.. . ' � \,\; ':. ;\\ '(; i > ' N !.. ') I I 'N ---------------L-----l....-'--'--'--L...---_.....__-iPresent Well Owner Well Street Address 1/ r>· , .· . . . .  , l . I . . · ., .  
.�. • .. UJ !_t . .'-.1 I '-'<. !. .  / " 1 1  .. : !  ·' ---:---::----_:.-7 _ _;__;_ ___ ;;._ ____ --,:-::----::-:=-:-----lfvlai l ing Address of Present Owner Wel l Cit'y , .Vil l age or Town �·Veil Z IP  Code " r  1 )-:/ ' /  I' I ' ·f :� L, "'·. \ _,, ,., . ' ., :·· ; 

.,( . .• �_ \,d U • .,iJ . '(· _:?_ :;_-_. .• C)Li.,. I) � I ,.,-.._ 1) � , __ ) f \.())/;1_,. . _.' i. ./ 
• 

.-' j .1�/ .f! --------------------t-----"-'----ICity of Present Owner Subdivision Name Lot #: Y .. Q),c) 01, :•I JL'!. __ 

I P  Code 
')'-/ <o 

P ump,  L iner, Screen ,  Casing & Seal i n g  Material Reas
-
on F

-
�r Rem

,
o�a l From Service �VI Unique Well # of Replacement Well 

·rr' .'.uei:li' '''·i lrNI ·· " '' '·' h.v:_ \:' o ·-' <'_\\o\.;._1- _ _ _ _  _ 

3. Well / Dr i l l hole I Borehole Informatio n  

0 Monitoring Well 
O water Well 

Orig inal Construction Date (mm/dd/yyyy) 0 4/0 3 i z.co_J_ 

Pump and pip ing removed? DYes 
Liner(s )  removed? CZlYes 
Screen removed? DYes 
Casing left in olace? DYes 

D Na 'E2LN/A 
D No O N/A 
!Sa:No 0 NIA 
D No 12J N/A 

Q Borehole I Dril lhole 
Construction Type: 

I f  a Well Construction Report is avai lable, please attach. 

0 Drilled 0 Driven (Sandpoint) 0 Dug 
C2J Other (specify): /; (r;< Cr:t �""" ( T;, o · �- Ti.1 ··. !· .\ 

Was casing cut off below surface? DYes 
Did seal ing material rise to surface? DYes 
Did material settle after 24 hours? DYes 

If yes, was hole retopped? DYes If bentonite chips were used, were they hydrated 0 with water from a known safe source? Yes 

D No c::rN/A 
D No LJ N/A 
GJ'No O N/A 
D Na O N/A 
0.No O N/A 

Formation Type: Required Method of Placing Sealing Material 
H D 0 Conductor Pipe-Gravit'Y 0 Conductor P ipe-Pumped LLJ,Unconsolidated Formation Bedrock ISJ Screened & Poured 0 . . Total Well Depth From Ground Surface (ft. ) Casing Diameter ( i n . )  , .. (Bentonite Chips) Other (Explain) . ----------

---------'/_O ________ t---------------Sealing Materials 
Lower Dril l hole Diameter ( in. ) Casing Depth (ft. ) 0 Neat Cement Grout 0 Clay-Sand S lurry { 1 1 lb . /gal . wt.) 

e-L -- 0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 
D r::-::1' O 0 Concrete [lBentonite Chips 1/Vas well annular space grouted? Yes L2J No Unknown · · 

-------:----:-:---:-----r---------------IFor Monitoring Wells and Monitoring Well Boreholes Only: If yes, to what depth ( feet)? Depth to Water (feet) O Bentonite Chips 0 Bentonite _ Cement Grout 
5" 0 Granular Bentonite 0 Bentonite - Sand Slurry 

5 .  Material Used To F i l l  Wel l  I Dri l lho le  From (ft.) To (ft. ) 
Mix Ratio o r  Mud Weight 

Surface / D  

6 .  Comments 

7. Supervis ion of Work D N R  Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 
(}t\ � ���- �( .. �i�\ ·. ;\ if l."i'',;\1lr\ r' 't/7\.\ .5} !\1\ (!) :; , . .. 

Date of Fil l ing & Seal ing (mm/dd/yyyy) Date Received 
()L/ I 0 _) I ,,?007-

Noted By 

Street or Route Comments l 7  



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 , Madison WI 53707-7921 
ctnr .wi.gov 

We l l  I D ri l l h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice:  Completion of this report is requ i red by chs. 1 60 ,  28 1 ,  283, 289, 291 -293, 295, and 299, Wis . Stats . ,  and ch. N R  ·1 4 1 , Wis. Adm. Code. In accordance 
with chs. 28 1 ,  289, 291 -293, 295 , and 299, Wis. Stats . ,  fai lure to file this form may result in a forfeiture of between 5 1 0-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 

D Drinkirg '!Vater D Watersherl/Wastewater D Waste Management ['YrRemediation/Redevelopment D Othe r · u 

1 .  Wel l  Location Informatio n 

County IW I U n ique Well t:t of � , ; Removed Well ( � '(\ �� <� .... T4- - / ()  1\JL.I.J - - - - -
Lattitude I Longitude (Degrees and M inures) Method Code (see instruct ions) 

' - - - - - -
' 

'/. I '!. lv. Set/ 
or Gov't Lot :f. 
Well Street Address 

��� ( : .. J )  �).t� r\.)_ <. )- l 
Well City, 1Vjl lage or Town 

�c._- ;� \,U :.t': . ..-\ .. r· . :?� �-·-
Subd ivision Name 

' N  -
' IN 

Section 

) 
._\ :'\ 

Township Ra��� l:::.] E ./} 
i� N / "-, D •• � IJV 

Well ZIP Code 

)cr ),} f o  
Lot # 

R �ason F�r Rem
l
o;al From Service �VI Unique Well # of Replacement Well 

••. , ,};1n •,t,i :L.c·· •il ·, ; • '' r, hv_. Cll 't/\,")\.! _ _ _ _ _  

3 .  Well I D ri l l hole I Borehole Info rmation  

D Monitoring Well 

D water Well 

E{i Borehole I Dri l lhole 

Construction Type: 

Orig inal Construction Date (mm/dd/yyyy) 
0 ti/tJ 3 h n''' l ; < ! £- ,_•1-....J �t-

If a Well Construction Report is avai lable, 
please attach. 

D Dril led D Driven (Sandpoint) D oug 

[2] Other (specify): (-, ( 0 (;(�) hfl < f T��� r/ . � Ti.! < .!· .. ., 
' ; 

F<?rm?tion Type: 

[2[ Unconsolidated Formation D Bedrock 

Total Well Depth From Ground Surface (ft.) Casing Diameter ( in . )  
/0 ---

Lower Dri l l hole D iam;ter ( in . )  Cas ing Depth (ft. ) 
j._ --

Was well annular space grouted? D Yes 12JNo D Unknown 

I f  yes , to what depth (feet)? Depth to Water (feet) 

5' 
5 .  Material Used  To F i l l  We l l I Dri l lhole 

·�y·if :J ·; ·r . . t \  /.{-rl ( _t, '\�'.-:..' \{ � '·/ ,.-'( l '\�;, !' •. ,.\, ' �· (' 1,,_ : '.: <. 

6 .  Comments 

7. Supervision of Work 

2. Facil ity I Owner Info rmatio n 

Facility Name 

!{ : . r )(U ,\. 'f' .".L il) t:(y·�,�'\ 
Facility I D  (F lO or PWS) 

LicenseiPermit/tvlonitoring :f. 

Ong�nal Well Owner \ ' � J \ i \i ) - • I --, \ )  t' t \.�__, f2;i;\ ! /:',t f\ '\"' cj •;' 1 ( \ : (rh ' '1'  ( · . . . ' ( .,; . (� ·/1 (.:\ l( :· ·:_ t , .. -., t. \ \ ·:c·�, 
Present Well Owner 

tvlai l ing Address of Present Owner 
7 G :� u ���� i/'\ {))_,\.)!('; l 

/\ l 1) i \.)  ;t�v t.'"' 
City of Present Owner IS tate I P  Code 

\(_��- - Ld (�{J}._:�'J_..'t__.... L1J! - . ;'o -· ; c  .. J -/-
Pump, L iner, Screen ,  Casing & Sea l ing  Material 

DYes O Ne ·""/j Pump and p ip ing removed? C::::..N/A 

Liner(s) removed? CJYes D Na O N/A 

Screen removed? DYes D�tNo O N/A 

Casino left in olace? DYes D Na 12J. NIA 

Was casing cut off below surface? DYes D Na E�JN/A 

Did seali ng  material rise to surface? DYes O Ne lJ N/A 

Did material settle after 24 hou rs? DYes BNo O N/A 
If yes ,  was hole retopped? DYes D Na O N/A 

If bentonite chips were used, were they hydrated 
with water from a known safe source? DYes '!:3fNo O N/A 

Required Method of Placing Sealing Material 

0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped ISJ Screened & Poured 
' · (Bentonite Chips) 

0 Other (Expl ain) :  

Sealing Materials 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1  lb./gal. wt.)  0 Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " " 

0 Concrete CJ· �entonite Chips 
For l'vfonitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Bentoni te - Cement Grout 

0 Granular Bentonite 0 Bentonite - Sand Slurry 

From (ft.) To (ft.) No. Yards, ·Sacks Seal anti Mix Ratio or  
or Volume. (CfrCfe·o-ne\' Mud Weight 

Surface ;O -� '/c; ' O:t I�! 
{ __ .) 

D N R  Use On ly 

Date of Fi l l i ng & Seal ing  (mm/dd/yyyy) Date Received Noted By 

(Y1/ o 3 I ;::oo::J. 
Street or Route Comm ents 

7 



State of Wisconsin Department of Natural Resources PO Box 7921 , Madison WI 53707-7921 dnr .wi.gov 
Wel l ! D ri l l h o le ! Bore h o l e  F i l l i n g  & Sea l i n g  Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is required by chs . 1 60 ,  28 1 ,  283. 289, 291 -293, 295. and 299, Wis. Stats . ,  and ch. NR ·1 41 , Wis. Adm .  Code. In accordance with chs. 28 1 ,  289, 291 -293, 295, and 299, Wis . Stats . ,  fai lure to fi l e  this form may result in a forfeiture of between S 1 0-25,000, or imprisonment for up to one year , depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 

0 Drinking Water 0 Watershed/Wastewater 0 \Naste Management IG"" u Remediation/Redevelopment O othe r· 
1 .  Wel l  Location Info rmat ion 2. Faci l ity I Owner Info rmation  

County �VI U nique Wel l ;; of IH��� 0 
Facil ity Name }.J u '/'�)1!\ )/ ;: Removed Well fi r:} !,/, )(:u_ !,_ lr\ ,?j_� 'C\ ;� ,··�-� - - - - -

Lattitude I Longitude (Degrees and ivti nutes) t'vlethod Code (see instructions) Faci l ity 1 0  (F lO or PINS) 
0 - - - - - -
0 

'/. I 'J, I'�· ·��v i  or Gov't Lot # 

Wel l Street Add ress 
K t u_j ��tJ..\ r \  . .J  <.. ) 

Wel l  City, ;V,j l lage or Town 
t--.. '� \).) {),, S), . r· ?_ .;�� 

Subdivision Name 

' N  -
' W  

Section 

r '" ,, ,, 

ifownship /} r;  i >'"') N 
Ra�n��: l:,] E 

� - o · .• " lj\j 

�Veil Z IP Code c:; •• ))t ../ ...... \. ./\ ' ' . Lot # 
���s

.
o� �tr

.
�emo��l From Service JVI Unique Well # of Replacement Well 

' ·".1.111 •1" ..... .. . � ; ·-,0 < .1 \·,,/_ \1 0 1/\,o\j _ _ _ _ _  

3.  Wel l / Dr i l l hole I Borehole Informatio n  

0 Monitoring Wel l Original Construction Da(e (mm/dd/yyyy) 
0 tLin '1 { ->  nc,-1 

O water Well l f •J .J i  1- v• .._)  -r· 

If a Well Construction Report is avai lable , ·Eij Borehole I Dri l lhole please attach . 
Construction Type : 
O oril led 0 Driven (Sandpoint) D oug 
W Other (specify): /-1 (' 0 (;/:; ��! .. I T:_::! r.l �-� Y,}t '-: t•. .. , \ 

F �rm?tion Type : 
[]unconsol idated Formation D Bedrock 

Total \Nel l Depth From Ground Surface (ft. ) Casing Diameter ( in . )  
/0 -·-

Lower Dri l l hole D iameter ( in . ) Casing Depth (ft. ) '7 -!)'--

License/Permit/t'vlonitoring # 

Orig inal Wel l Owner ' \1\ ) t) ;\\ \< .. ._ Fu r ' · · .. :,� ·;\ '} .. ( ���./ ,v•) : \. '• (.,, ' ' ' )!\ C, f\ ( i\ ,·; ·\ . ! '( :' ( .. >' ( ' '.:('',• Present Wel l Owner 
rvlai�' ���res:_ of Present ow�r�

/ I '-1 ,, � ., ) \!'\(1).\J'! "• I r-. I !) t .. _) '_) ' ·-' City of Present Owner ]State IP Code 
l(_q . Lc) !}_;_ 1 :<'  _U . .  �- LiJ 1 )I_/ ?!'7 �7--

Pump,  Liner, Screen, Casing & Seal i n g  Material 

DYes D No •'7[ Pump and piping removed? C:.::...N/A 
Liner(s) removed? Gives D No O N/A 
Screen removed? Dves WNo O N/A 
Casing left in olace? DYes D No [2} N/A 
Was casing cut off below surface? DYes D No E2IN/A 
Did sealing material rise to surface? Dves D Na LJ N/A 
Did material sett le after 24 hou rs? Dves [;]'No O N/A 

If yes, was hole retopped? Dves D No O N/A If bentonite chips were used, were they hydrated with water from a known safe source? Dves l2J
'
No O N/A Required Method of Placing Sealing iVIaterial 

0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped [SJ Screened & Poured ' · (Bentonite Chips) 0 Other (Expla in ): 
Seal ing Materials 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1  lb ./ga l .  wt.)  
0 Sand-Cement (Concrete) Grout 0 Bentoni te-Sand Slurry " " 

Was well annular space grou ted? O ves CJ'No 0 Unknown 0 Concrete \.:2l�entonite Chips 
If yes, to what depth (feet)? Depth to Water (feet) 

5 .  Materia l  Used T o  Fi l l  Wel l  f Dri l lho le  

r:-:::.-y·,, �� ' i  "('. : I \  / {',1 (.t, 

6.  Comments 

·r ·; , 
: •. " ... ' \  ! l,' ,F( : 

7. Supervision of Work 

!" "•. t;··>-� . \-�>.t "[' 

,-' -

., 
: - !J\ ; -� . .  -

Name of Person or F i rm Doing Fi l l ing & Seal ing License # 

(>� c:)[ it ��;\ ... j\. !f ( )"'i'-.1/•i / 'i\�7 \ . l  .5.? t'.,i\ ( I) _:� ' S treet or Route 
V ! \) .  Cit� .. 

. (,� !\ 

For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Bentonite - Cement Grout 0 Granular Bentonite 0 Benton i te - Sand Slurry 
From (ft.) To (ft.) No. Yards, Sacks Sealant.: Mix Ratio or 

o r  Volume.lcircfe"or1ef' Mud Weight 

Surface  ; u  <.: 'It-\ if)i� (� -

\.,.) 

D N R  Use O nly 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By 
( ..... u t o , '  'J " f  ··­�.) �, I . .) I .�� u () �/- Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 7921 , Madison VVI 53707-7921 
dnr .wi.gov 

Wel l  I D ri l l ho l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 (R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283, 289 , 291 -293, 295 , and 299, Wis. Stats . ,  and ch. NR 1 41 , VVis. Adm. Code. In accordance 
with chs. 28 1 ,  289,  291 -293, 295 , and 299, Wis. Stats . ,  fai lure to f i le this form may result in a forfeiture of between 5 1 0-25,000, or imprisonment for up to one 
year ,  depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 

D Drinking Water 0 Watershed/VVastewater D 'Naste Management 

1 .  Well Location Informatio n  

County �VI U nique Well # o f Hicap # 
j( ;J 'A) (: t,; Removed Well (\ <! <�� Tif � t o S E  - - - - -

Lattitude I Long itude (Degrees and iVI i nutes) f\rlethod Code (see instructions) 
0 - - - - - -
0 

'I• I '/. JV. S'r'i 
or Gov't Lot # 

Well Street Address ,!( (�\.\) (Lt\ (./ -�- )- ' 
Wel l  C ity, yjl lage or Town 

1c- c \)J ;}., :J · r -�--:...::-�-
Subdivision Name 

' N  -
' W  

Section 

r , ';<\ 

!Township /1 'f� ·l. ·. � 
Ran,

,
g
_
: l::_] E 

; '·-. 0 
-- ·-' If\/ 

Well ZIP Code 

c:; ·' )} ' ./�\ \' f) 
Lot # 

R eason F
_
�r Rem��al From Service JVI Unique Well # of Replacement Well 

''-' ':!:lt> 'II.\ l_,,,,t i • ' '· ,)·(\/� \� ou_\,,,)_,_ . _ _ _ _ _  

3 .  Well / Dri l l hole I Borehole Information 

Orig inal Construction Date (mm/dd/yyyy) D Monitoring Well o 4/o cz i 7 oc,"'L 
O water Well 

I ,  .__; : --· -..J �� 

If a Well Construction Report is available, EJ Borehole I Dril lhole please attach. 

Construction Type: 

O orilled 0 Driven (Sandpoint) D oug 

Q Other (specify) :  /1 ( �  n nr�"i �-v .· I ·;�--. I -r� f -�, ; •. _ \ ; .' .'r r 1 .. . .,. ' 
Formation Type: t2( Unconsolidated Formation 0 Bedrock 

Total Well Depth From Ground Surface (ft. ) Casing Diameter ( i n . )  

/0 --
Lower Dri l lhole D iameter ( in . )  Cas ing Depth (ft . )  

(;:}_ ----
Was well annular space grouted ?  O ves [LJNo 0 Unknown 

I f  yes, to what depth ( feet)? Depth to Water ( feet) 

� 
5.  Material Used To F i l l  Wel l  I Dr i l lhole 

cy·,, ,, ., r·- __ . r \  f (.-1 (_( -�)n_i � :/ _.-( ? \> ,/ :. '�·. . \y I , ·, . 
',\ ) ! i � 

6. Comments 

7. Supervision of Work 

[<:"""'!;· '(J Remediaticn/Redevelopment 0 Other· 

2. Faci l ity I Owner Information 

Faci l i ty Name 

fL/ �A)(U) 1f\ ,-?.!L i ' u· /•) ('/') . 
Facility 1 0  (F lO  or PWS) 

License/Permii/Monitoring # 

Ong1nal Wel l  Owner ·-' �--� I;,} G 01e r�,i . .'\ ( ,� :·/ ) I . \ · .. n·]: \/(: .\ ,:��� ( I '}··� :(_.; /•/' J \:'- r}, '/\ ! ,-\ f_ i:C�,t. jl ' 

Present Wel l  Owner 

lVIa i l ing Address of Present Owner 

� r "  . , - , j', ( u)_:,, · };/ ;. �-�r �� �-1- .·') :: i _, c: /j 
City of Present Owner IP Code 

\(__ IJ ! , j .'�} 1 f '1\ 1f ') . -�. -· 'f'·• ,_., __ , ... J ·----�-- lsL�J/ cjr-/ 110 �L 
Pump,  Liner, Screen,  Casing & Sea l i ng  Material 

Dves D Na ·Ef.N/A Pump and piping removed? 

Liner(s )  removed? Glyes D Na O N/A 

Screen removed? Dves Da O N/A No 

Casing left in olace? Dves D Na G. N/A 

Was cas ing cut off below surface? Dves D Na ISJN/A 

Did sealing material rise to surface? Dves D Na [2J N/A 

Did material settle after 24 hours? Dves fSJNo O N/A 
If yes, was hole retopped? Dves D Na O N/A 

If bentonite chips were used , were they hydrated Dves IZJ:Na O N/A with water from a known safe source? 
Required Method of Placing Sealing Material 

0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped 
ISJ Screened & Poured 

·· · (Bentonite Chips) 
0 Other (Explain): 

Sealing Materials 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1  lb./gal. wt. )  

0 Sand-Cement (Concrete) Grout 0 Bentoni te-Sand Slurry " " 
0 Concrete [2l�entonite Chips 

For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips 0 Bentonite - Cement Grout 

0 Granular Bentonite 0 Bentonite - Sand Slurry 

From (ft.) To (ft.) 
No. Yards, ·Sacks SealanJ) Mix Ratio or 

or VolumeTCircie one\' Mud Weight 

S mface !D .( '-/q - !�A ''' ·
' 

.... . > 

D N R  Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

(;�r\ . �) ��-- ;7 ... � �_ 1\ ii \ Y\t:,..!': ,. -,(;./1 . \ .. c�;� -,�,r\ ( j �; . J.-�,-t 
Date of F i l l ing & Sealing (mm/dd/yyyy) Date Received N oted By 

or..ff o _; I  ,::<oo::;.. 
Street or Route Comments 



State of Wisconsin Department of Natural Resources 
PO Box 7921 , Madison WI 53707.792 1  dnr .wi.gov 

We l l / D ri l l h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 (R 8/07) Page 1 of 2 

Notice:  Completion of this report is required by chs. 1 60 ,  28 1 ,  283. 289 , 291 -293, 295, and 299, IN is . Stats . ,  and ch. NR 1 41 ,  Wis. Adm .  Code. In accordance with chs. 281 , 289, 291 -293, 295,  and 299, lf1/is. Stats . ,  fai l u re to file this form may result in a forfeiture of between S 1 0-25,000, or imprisonment for up to one year ,  depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau . See instructions on reverse for more information. 
Route to: 

0 Drinking 'Nater 0 Watershed/V\fastewater 0 'Naste Management !C.' LiJ Remediation/Redevelopment O other· 
1 .  We ll Location Information 2. Faci lity I Owner I nformatio n  

r---------------r---------------+-----�-----------------------------------------�1 Un ique Well # of I=Hc-El'j3-i¢ Facility Name County ·. I 
(. :J. Removed 1Nel l ��4-- ;l_ o s E  - - - - - ' Facil ity 1 0  (F lO or PWS )  Lattitude I Longitude (Degrees and Nl inutes) Method Code (see instructions) 

_ _ _  ' N  License/PermiUMonitoring # 

' IN 
Section !Township R Ongmal Well Owner 

,---1 
I "  / )  a�c�-: 12_] E \,\ ) ') i'\ '? _o_r _G_

o
_v'_t _L_o_

t ;; ________ ..J.-__ ! __ ...l-__;;'1_' · __ N_' .___L_· -_-;_.-. FJ.._Ifl_i -P resent Well Owner 
(; : I  i \ " :1,, ( i(}. ,\ ·H 

Well Street Address J<' C '.,c) U .t\ r ·· :u. f-L,, -�·,., 
______ __;;..:._;__;__;___:_ __ ..;_ ____ __, _______ -lfViail ing Address of Present Owner Wel l City, 1Vjl lage or Town �VeiiJ�;' ��de ;q �) '-1 ��� \,.v:u.\)11. :) A 1/ /__, ;t< t� \�li r) __ i) '( .. i.!_ :::.?_,w j f �·t,{ � {) 

Lot # City oz;�:;,�(t
J
�;��:

-� 181:��/ I P  )�-���0 �J-S ubdivision Name 
Pump, Liner, Screen, Casing & Seal i n g  Material 

1�· ,�,�:��-�� �[:,.:.:0��: '\·�:.om \�����:�tr' un1q:t: :e:e:nt well 
Pump and p ip ing removed? DYes D No '[:;j,N/A 
Liner(s) removed? 0Yes D No D N/A 3.  Well  I Dri l lhore I Borehole Information 

0 Monitoring Well 

O water Well 

Original Construction Date (mm/dd/yyyy) Screen removed? D�es WNo D N/A 
Casing left in olace? DYes D'No rEIN/A 0 4/0 3 { 2.00-�� 

E{i Borehole I Dri l lhole 
If a Well Construction Report is avai lable, please attach. Was casing cut off below surface? DYes D No E:J:N/A 

Did seal ing material rise to surface? DYes D No CZJ N/A 
Construction Type: 
0 Dril led 0 Driven (Sandpoint) 0 Dug 

Did material settle after 24 hours? DYes G' No D N/A 

r::71(· ;·· ./ -· .r ( ···t, \ I .-.,_=,' .. , '·, .'·. ··, \1 

If yes , was hole retopped? DYes D No D N/A 
L.LJ Other (specify): , ·-, , n , :n ;-:,c , r .• , r , , ,. -· ,, If bentonite chips were used, were they hydrated D rc-1 D with water from a known safe source? Yes U.No N/A 

Formation Type: Required Method of Placing Seal ing Material t:3'unconsolidated Formation 0 Bedrock D Conductor Pipe-Gravity D Conductor Pi pe-Pumped ISJ Screened & Poured D · . Total Well Depth From Ground Surface (ft. ) Casing Diameter ( in . )  , . (Bentonite Chips) Other (Explam). ----------

________ /_0 _______ +--------------�Sealing Materials 
Lower Drill hole Diameter ( i n . )  Casing Depth (ft. )  D Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb ./gal .  wt.) 

•') c/,. -·- D Sand-Cement (Concrete) Grout 0 Benton i te-Sand Slurry " " 
D n' D D Concrete Cl �entonite Chips Was well annular space grouted? Yes L:J No Unknown · 

-----�����----,--------:--�-----___,For Monitoring Wells and Monitoring Well Boreholes Only: If yes, to what depth (feet)? Depth to Water (feet) O Bentonite Chips D Bentonite . Cement Grout 
.5'" D Granular Bentonite D Bentonite - Sand Slurry 

5. Material Used To F i l l  Wel l  I Dr i l lho le From (ft.) To (ft.) No .  Yards, ·Sacks Sealant.i 
or Volume'(c·rr·clfi"on·er Mix Ratio or  

Mud Weight 

Surface j{) 

6.  Comments 

7.  Supervision of Work D N R  Use On ly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

(Ji\ · c>� ����- - ;?f\ • ;' v� -�"'-r;t"!! ,� -���·::J .5f t\i\ t i} -� . 
Date of Fi l l ing & Sealing (mm/dd/yyyy) Date Received o�l/ OJ / .":<00�1-

Noted By 

Street or Rou te Comments 11 ,--� 
v r· ! , .. ; .  

C ityr · . J L\ ·rl. 



State of Wisconsin Department of Natural Resources PO Box 7921 , Madison W\ 53707-7921  dnr.wi .gov 
We l l / D ri l l h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 (R 8/07) Page 1 of 2 

Notice : Completion of this report is required by chs. 1 60 ,  28 1 ,  283.  289, 291-293.  295. and 299, Wis. Stats . ,  and ch . NR 1 41 ,  Wis. Adm .  Code. In accordance with chs. 28 1 ,  289, 29 1 -293, 295, and 299, Wis. Stats . ,  fai lure to fi le this form may result in a forfeiture of between 5 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau .  See instructions on reverse for more information. 
Route to: 

0 Drinking '!Vater 0 Watershed/Wastewater 0 lfl/aste Management 
1 '  Wel l  Location  Informati o n  

County �VI U n ique Well ;¢ of � ; j  Removed Well i< '( 'A !  r\ ) )  T 4- .S o :::::. E \ •, ,.. . __ - - - - -

["/ � Remediation/Redevelopment D Other· 
2. Facil ity I Owner Information  

Facil ity Name 
](,/ !,t )(:l�� - ( . .  'f\ /_1/..._. ,L\ U'i'::�\ 

Lattitude I Longitude (Degrees and iVtinuies) iVIethod Code (see instructions) Facil ity ID (F lO or PWS ) 
0 

- - - - - -

0 

'/. I '/, lv. �;...( / 
or Gov't Lot # 
Well Street Address 

K e.\._}.) u..t.\ � -- �-... }- i. _ 
Well City, 1�jl lage or Town 

F - -.� \), ) f].._t) . _  'C ·. ;.:_ < __ � 

Subdivision Name 

' N  -

' W  
Section --:''" ! 

i 

" ·- :'i --

lfownsh ip 
/)  �"�. i :-1 

Ra;g
'"� 

l:,] E 
� - n ·-- .� \fll 

�Veil Z IP Code 
� Lt 1j i t.  ) - i _r-.,i i. () 

Lot # 

�
-
:�

1
son F�·

r
· 
�:mo

��
l From Service .rlf l Unique Well # of Replacement Well 

' ·"·"'·' ''lA f_. ,. w -' '· , \1 .!-.< h\/ __ . (: a 'f/\'-iJ\j _ _ _ _ _  

3.  Wel l  I Dri l lhore I Borehole Information 

D Monitoring Well 
O water Well 
[J Borehole I Dri l lhole 

Construction Type: 

Original Construction Date (mm/dd/yyyy) 0 4/0 ,, i z.nr ' I_ .)- I . v ...J -1-
If a Well Construction Report is available, please attach. 

D Drilled D Driven (Sandpoint) D oug 
W Other (specify): (1 r,-:1 (.f:J 0:(;_, ! T> r1 ! ··.c}_( ·: !". - -- \ 

Form�tion Type: 
[2Iunconsolidated Formation D Bedrock 

Total Well Depth From Ground Surface (ft.) Casing Diameter ( in . ) 
/0 --

Lower Dril lhole Diameter ( in . ) Casing Depth (ft. ) ·'} --�-
;;.J··� 

License/Permitirvtonitoring # 

Ongmal Well Owner 
\,'<} l-, "' .;; / I 1 1  r= .. l}\ r /.} ) :} .. � !zj " '  i / \  , u+. , '!' I ·  •., ' ' · -· · ' (�, ','\ l ,.\ ; I .-\ '. '< (. ,,,.. : . ., ... , t� ._. ... ' :--.... •.' • .. \ ' -'-" 1 

Present Well Owner 

Mai l ing Address of Present Owner 
7 0 '( U  �) �'\(!,:It_,\< i� r I r 

/"\ : 1,. l •. l /; 't (_/ 
City of Present Owner �S �ai� IP Code \ '  5'-/ ?o --:r (_�-- \ ... L) (UJ.i•\_1L't_.-- U./ f 

Pump,  Liner, Screen, Casing & Seal i ng  Material 

DYes D Na f:�LN/A Pump and pip ing removed? 
Liner(s) removed? [Zj D Na O N/A . Yes 
Screen removed? DYes !Sa:.No O N/A 
Casing left in olace? DYes D Na O N/A 
Was casing cut off below surface? DYes D Na [d: N/A 
Did seal ing material rise to surface? DYes D Na O N/A 
Did material settle after 24 hours? DYes 5J O N/A . No 

If yes, was hole retopped? DYes D Na O N/A If bentonite chips were used, were they hydrated ]2]' O N/A DYes with water from a known safe source? .No 
Required Method of Placing Sealing Material 
D Conductor Pipe-Gravity 0 Conductor Pipe-Pumped ISJ Screened & Poured 

/ · (Bentonite Chips) 0 Other (Expl ain): 
Sealing Materials 
D Neat Cement Grout 0 Clay-Sand S lurry ( 1 1 lb ./gal .  wt.) 
D Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

lfl/as well annular space grouted? D Yes lllNo D Unknown D Concrete [2lsentonite Chips 
If yes, to what depth (feet)? Depth to Water (feet) 

5' 
5 .  Materia l  Used To Fi l l  Well I Dr i l l ho le 
(.�:;�·., ,, " l  ' ('  . . t \. l.!·r' c 1• 

\),.'. \ ' ,, ·'' ' '\�-'-,_, ,,;-, .. \'· ' -�," ' �� ' ,·- --:: !,-'_ ; 

6. Comments 

7.  Supervis ion of Work 

Name of Person or Firm Doing Fil l ing & Seal ing License # 
(h\ - c)� \(_ . ;7> ·-. ;\ ;/r;'f"'·,!'l� r' .:�.) f�/\ ( !,\ ·:; , 
Street or Route 

For Monitoring Wells and Monitoring Well Boreholes Only: 

0 Bentonite Chips D Bentonite - Cement Grout 
D Granular Bentonite 0 Bentonite - Sand Slurry 
From (ft.) To (ft. ) N�� 0����:r��;r�-6�l:fv Mix Ratio or 

Mud Weiqht 

Surface ! 0  .;� '' /q ' - (:;� t"l 
-. __ j 

D N R  Use  O n ly 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received Noted By (�1 1/ t?- ) I ., ,, ,_ -" .J -. ,_) t _,,, (/ u -�!-
elephone Number Comments 1<6  



State of Wisconsin Department of Natural Resources PO Box 792 1 ,  Madison Wl 53707-7921 dnr.wi.gov 
Wel l  I D ri l l h o l e  I B o re h o le F i l l i ng & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Not ice:  Completion of this report is required by chs. 1 60 ,  28 1 ,  283. 289 , 291 -293, 295, and 299, Wis. Stats . ,  and ch. NR '1 4 1 , Wis . Adm. Code. In accordance with chs. 28 1 ,  289, 29 1 -293, 295 , and 299, lf\/is. Stats . ,  failure to file this form may result in a forie iture of between S 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved . Personally identifiable information on this form is not intended to be used for any other purpose . Return form to the appropriate DNR office and bureau . See instructions on reverse for more information. 
Route to: 

0 Drinking Water 0 Watershed/Wastewater 0 Waste Management JSJ�emediation/Redevelopment 0 Other· 
1 .  Well Location Information 2.  Facility I Owner Info rmatio n 

r---------------r---------------+-----�-----------------------------------------WI Un ique Well � of � Facility Name County ·, / I'· •) 
. '-· 

Removed Well /S" _ 2o NuJ l::---:7:---:-:=i(::./:::'�·t=-Y�:•-_:� -:::··-�·r·_:· ·"-=:-''--:..' ._1L_l_l:_u_-'::..-·-;h _______________ _ - - - - - Facility 1 0  (F lO or PWS) La ttitude I Longitude (Degrees and ;vl i nutes) fV!ethod Code (see instruct ions) 
' N  License/PermitJfVIonitonng # 
' W  

1 11  ,- · s · T. h. R Original Well Owner 1 , .  .>'I•i ect1on . owns 1p a
--�
g
- · _
e. 1-_. ,, j  E 1 ... /' - L i :  :- . \\ •/ 

_o_
r 
_G_

o
_
v
_'
t 
_
L
_
o
_
t 
_
# _______ _..J. __ ,.._I_1 _ __,� _ _,:·r_:_--_> _N_' '---!..-· ·----�-.J.. D..__'fl_i �Prese�� ��I I �wner Wel l S treet Address 

_____ V_. r_.: '_ ... ,_J_':t_.-"_·1_1_·· . . _! ._<_. _)_· ___ ;, ''-' ----...,---------1fVIai l ing Address of Present Owner well city. �?:�.� �� .����-�:__ 
we11��f ��d� ;q �; � ') �·\t:u))l,·· ') A 1/ /../ 

-=---------------------!---:---:/-' _,.,_. l_• ':.../ ... ---1City of Present Owner JState IP Code Subdivision Name Lot # �Cv . :.,cJ O .ii !'�L:L� I Li)/ 

., .· 
R�aso 

. .  
n Fa 

... 
r �emo:�l From 

;-;:
er;

l
ic� . 

�VI Unique Well # of Replacement Well 
;c ;•,, ;,f;t/i '•Li �-�··,'·-r i '' ,h • • '·• h\.( l .. )l i< J\l)ll.l-- _ _ _ _  _ 

3 .  Wel l / D ri l l hore I Borehole Information 

0 Monitoring We ll 
O water Well 
EJ Borehole I Dri l lhole 

Construction Type: 

Original Construction Date (mm/dd/yyyy) 0 4)0 3 / z.oo+ 
If a Well Construction Report is avai lable, please attach. 

0 Drilled 0 Driven (Sandpoint) 0 Dug 
GJ Other (specify ) : /--; (.:• r::m ,'n,;, ( T :, u .  � T; l .,_ I· , 

Pump, Liner, Screen,  Casing & Seal i n g  Material 

Pump and piping removed? DYes 
Liner(s) removed? DYes 
Screen removed? DYes 
Casing left in olace? DYes 
Was casing cut off below surface? DYes 
Did seal ing material rise to surface? DYes 
Did material settle after 24 hours? DYes 

If yes , was hole retopped? DYes If bentonite chips were used, were they hydrated 0 with water from a known safe source? Yes 
Formation Type: Required Method of Placing Seal ing Material m Unconsolidated Formation D Bedrock 0 Conductor Pipe-Gravity 0 Conductor P i pe-Pumped 

.... -Lf ') .-, ·J_ ) ! " i  ' 

D Na �J:N/A 
D No [2) N/A 
LJ:No O N/A 
D Na O N/A 
GlNo O N/A 

Total Well Depth From Ground Suriace (ft.) Casing D iameter ( in . )  ISJ Screened & P?ured 0 Other (Explain ) :  ' · (Bentonite Ch ips) ' ----------
110 -

--------'-------------1---------------lSeal ing Materials 
Lower Dril lhole Diam;ter ( in . )  C asing Depth (ft . )  0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb ./gal. wt.) 

�/. -- 0 Sand-Cement (Concrete) Grout 0 Benton i te-Sand Slurry " " 

D n· D 0 Concrete 0-s .. enton ite Chips Was well annular space grouted? Yes LB No Unknown · 
-,-------:---:----:---:-:-::-----r:------�-------IFor Monitoring Wells and Monitoring Well Boreholes Only: If yes, to what depth (feet)? Depth to Water (feet) O Bentonite Chips 0 Bentonite _ Cement Grout 

5- 0 Granular Bentonite 0 Bentonite - Sand Slurry 
5. Material Used  To F i l l  Wel l  f Dri l l ho le 

6 .  Comments 

7. Supervision of Work 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

(1'!� - C:) �{.. � ·1� , ;U/ � -i·y�.\('!! / \, .. �;�, f I.,;\ t) :�; . )�· ··,'( ... 
Street or Route 

From (ft.) To (ft.) 

Surface !D 
No.  Yards, ·Sacks Sealant) 

o r  Volume.(circfe-oneY M ix Ratio o r  
Mud Weight 

D N R  U se O n ly 

Noted By Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received 
(Y-1/ 0 .3 I ,;;_ f) 0 �l-

Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 , Madison Wl 53707-7921 
dnr.wi.gov 

We l l / D ri l l ho l e  I B o reh o l e  F i l l i n g  & Sea l i n g  
Form 3300-005 ( R  8/07) Page i of 2 

No tice : Completion of this report is required by chs. 1 60 ,  28 i ,  283, 289 , 291 -293, 295, and 299 , Wis. Stats . ,  and ch. NR ·1 4 1 , Wis. Adm.  Code. In accordance 
with chs. 28 1 ,  289, 29 1 -293 , 295, and 299, Wis. Stats . ,  fail u re to file th is form may result in a forfeiture of between S 1 0-25,000 , or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 

Route to: 
D D D ��/ D Drinking Water Watershedflllfastewater Vlfaste Management L:::'J Remediation/Redevelopment Other· 

1 .  Well Location Informat ion 2 .  Fac i l ity I Owner Information  

County �I U nique Well ;t. of � Facility Name 

)! :� Removed \'Veil T4- 0  ((>' ! / )(U�\ - 'r\ :::.rL ;U Uv'�·'·-. (\ ;? ·�:�� - - - - -

Lattitude I Longitude (Degrees and Minutes) f'vlethod Code (see instructions) 
Facil ity ID (F lO  or PWS) 

0 ' N  - - - - - - -

0 ' W  

',!. / '/. IY. �;'i'·i Section 

or Gov't Lot 'if i 
Well Street Address 

,t� ( ; ... �) (t}.J 't\ /. < )'Ac. r : \.\ 
\Nell City, 1Vjllage or Town 

·s._ ·(� \,r...) (U) .. T ?_ ;:;. ---

Subdivision Name 

!Township 
i )  •'L 
/� l "' 

Ra�
_
g: t.::_] E 

; '�-, Fi ... -' IN 

�Veil ZIP Code c_; .r I'! 1 /  _./'� /l... i t {) 
Lot 'if 

R�ason F� r Re�
.
o�� l From Service JVI Unique Well # of Replacement Well 

''-' ' .1:1" '"·' L.r•·i/ -, , ,_ . , .. , \v_ P:.o ·u_\,d\-'- _ _ _ _ _  

3.  Well / Dr i l lhole I Borehole  Information  

0 Monitoring We ll 

0 Water Well 

EJ Borehole I Drillhole 

Construction Type: 

Orig inal Construction Date (mm/dd/yyyy) 
0 4·/11 :!, i 7 no! I J J ;  _1../ :-

If a Well Construction Report is available, 
please attach. 

O orilled 0 Driven (Sandpoint) D oug 

[2] Other  (specify): /) / ··� r-�f :; �'�) ( T •f {/ ;' � ··z:}_( <. J ... 
Formf!tion Type: 

[2[unconsolidated Formation 0 Bedrock 

Total Well Depth From Ground Surface (ft. ) Cas ing Diameter ( in . )  

j() -·-

Lower Dri l l  hole Diameter ( in . )  Cas ing Depth (ft.) 7 ----
.-;;'�· .. 

License/Perm tt/f'vlonitoring 'if 

Ongtnal Well Owner 

i,t} \) �\ '? F\\ ( /J It 
) '2,) I '  i •\,,� {\I . J . , ;  ' ·. \ U:\--; !/. i ;\ ' /  \ . ' (� '/\ i '( /' •\ :::"( .· / J t ···": t 

,., .-.... ; ' ·, .. ' ' '· -·�· : 

Present Well Owner 

f'vlai l ing Address of P resent Owner 
i r:; '( '-1 <:> �\(u-< Jil n J!i  1 . /'- :  IJ • ..... · ...- 1 \  ,. _ .... 

City of Present Owner �State IP Code \ f  �-�. !,d (.I. _t/\ _ ;r\ __ 1LL---- U)i )'U 2(1 'J--
Pump,  Liner, Screen,  Casing & Seal ing Material 

DYes D No 
·E2f.N/A Pump and pip ing removed? 

Liner(s) removed? CZJYes D Na O N/A 

DYes 51 O N/A Screen removed? .No 

Casing left in olace? DYes D Na (2lN/A 

Was casing cut off below surface? DYes D Na caN/A 

Did sealing material rise to surface? DYes D Na CSJ N/A 

Did material settle after 24 hours? DYes E;JNo O N/A 
I f  yes , was hole retopped? DYes D Na O N/A 

If bentonite chips were used, were they hydrated 
with water from a known safe source? DYes G) . No O N/A 

Required 1vlethod of Placing Sealing Material 

D Conductor Pipe-Gravity D Conductor Pi pe-Pumped 
ISJ Screened & Poured 
' ·· (Bentonite Chips) D Other (Explain): 

Sealing Materials 

D Neat Cement Grout 0 Clay-Sand S lurry ( 1 1  lb./gal. wt.)  
D Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

Was well annular space grouted? O ves [;:]"No 0 Unknown D Concrete C2]- �entonite Chips 

If yes, to what depth (feet)? Depth to Water (feet) 
z-_:) 

5.  Materia l Used To Fi l l Wel l  I Dr i l l ho le 

-=��'"'t :J ·; ·r- , r \  f.{·rt r -� ·u. , ( , ,, ,, i \:::�\' A :,,.,.,,, ; \� ��\ � ;'.�; ·:-. 

6. Comments 

7. Supervis ion of Work 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 

c) 1t ;:;1'- " i\. !f\ 'r'\_��.· .. e�! :' ,)t;·\_1\ .. (ii (/\ ( 1( ::� . J:·,, ·( .. 
Street or Route 

For Monitoring Wells and Monitoring Well Boreholes Only: 

D Bentonite Chips D Bentonite - Cement Grout 

D Granular Bentonite D Bentonite - Sand Slurry 

From (ft.) To (ft.) No, Yards, S-/"
iks Sealan.t! M ix Ratio or 

or Vol ume - circTe-CineT' Mud Weight 
Surface l(j ·< '-/q '<:H ,:; - ' _j 

DNR Use  O n ly 

Date of Fi l l inp & S
,
eal ing (mm/dd/yyyy) Date Received 

OL{j 0 ' I '} � '  -·· .) (�_.,.._,_ /) {) ··f N oted By 

Comments 

7 



State of Wisconsin Department of Natural Resources PO Box 7921 . Madison W1 53707-7921 dnr .wi.gov 
W e l l  I D ri l l h o l e  I Bore h o l e  F i l l i n g  & Sea l i n g  Form 3300-005 ( R  8107) Page 1 of 2 

Notice: Completion of this report is required by chs . 160, 28 1 ,  283, 289, 291 -293, 295 , and 299, Wis. Slats . ,  and ch. NR ·1 4 1 , Wis. Adm. Code . In accordance with chs. 28 1 ,  289, 291 -293, 295, and 299, Wis. Stats . ,  fai lure to file this form may result in a forfeiture of between S1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 

D D D ",. D Drinking '!Vater Watershedfi/Vastewater Waste Management [2J Remediation/Redevelopment Other· 
1 .  Well Location I nformation  

County WI Un ique Well it of H icap it i f  Removed Well 15'-2 o  s t=  !( ? (', ;: _:'! __ - - - - -
Lattitude I Longitude (Degrees and i'vl inutes) i'vlethod Code (see instructions) 

, - - - - - -
, 

'1. I '1. JV. (��'!' i or Gov't Lot # 
Well Street Address �t:'< \ .. l)  ��tJ.\ !\  ;)_ < )··' 
Well City, ,Vi l lage or Town 

\(� (_ \��) 1�tU� .. ·(' .? .. ;; __ � 
Subdivision Name 

' N  -
' \(1/ 

Section 
' 7  

.>. 

If owns hip 
/ '  ·-�; / N 

Ra�-�: t::_] E 
/ ' .. o 
� ) V\f 

vVell ZIP Code 
s�r )) t.o  

Lot # 
��:s�

.
n F/�.r., ��mo:�l From Service • "VI Unique \Nell # of Replacement Well 

. • .  ,l,Jl-,,,, ... .. . , ,• ·.J., , ., ;-,,,( i:· uu\,,J.J _ _ _ _ _  

3.  Wel l  I Dri l lhore I Borehole Information 

D ivlonitoring Well 
Orig inal Construction Date (mm/dd/yyyy) 

o ,, i'J 1 I 'L�"')__, O water Well , \1 1 _) "  ,.J�. �f--
If a Well Construction Report is available ,  ·EJ Borehole I Drill hole p lease attach . 

Construction Type: 
O orilled D Driven (Sandpoint) D oug 
Q Other (specify): /l l (1 .C/'0 �".__.. / T.\ r; ,. )_ "}:},( '\ .� .. \ 

Formation Type : [2( Unconsolidated Formation 0 Bedrock 
Total Well Depth From Ground Surface (ft. ) Casing Diameter ( in . )  

/0 --
Lower Dri l lhole Diameter ( i n . )  

•') 
Casing Depth (ft. ) 

c/·- --
Was well annular space grouted? D Yes ca·No 0 Unknown 
I f yes ,  to what depth (feet)? Depth to Water (feet) 

s-
5 .  Materia l  Used To F i l l  Wel l / Dr i l lho le  

r.�, ·., '} '} 'I"'- / ( \  ( rr\ ( .\ V',.,, , ./ A )  
'\��'(/ .,._:r.:;-·� ,:- , \- ( ;.t\ - .-

i ' .. ' 

6. Comments 

7. Supervision of Work 

2.  Faci l ity I Owner Information 

Facility N ame 
!(/ ! . �. y: t) . \ .  't\ .?_.'L ,Lt ('f'�: 'r\ 

Facility 1 0  (F lO or PWS) 
License/PermitJMonitoring ;t. 

Ongmal Well Owner 
\], J �� j\\ e r;·;l�\ ( (}. �,, '}.,{ c. { '/ ',_ } ; \ \ •<' ' .\1\ r}, /\ t.:\ \:' ...... ! · \ -""'I �". ! fJ.'.'':\ 

Present vVell Owner 
Mailing Address of Present Owner 

I ({ �. L1 - /1\(u)Jir• · ·, .h/ ' r·. : t) , . __; ·. ,;  (.-J City of Present Owner IS tate IP Code 
\{-�.- tt) r:u_.�,_y._Lt _ _.... 

t ) ! ·�-:;· '-/ ? f) �!--•,L ' 
Pump, Li ner, Scree n, Casing & Seal ing Material  

Pump and piping removed? DYes D Na ·E!.N/A 
Liner(s )  removed? DYes D Na O N/A 
Screen removed? DYes IS�tNo O N/A 
Casing left in olace? DYes D Na [2j N/A 
Was casing cut off below surface? DYes D Na c�rN/A 
Did seal ing material rise to surface? DYes D Na CZJ N/A 
Did material settle after 24 hours? DYes EJ'No O N/A I f yes, was hole reto pped? DYes D Na O N/A If bentonite chips were used, were they hydrated with water from a known safe source? DYes tzf.No O N/A Required Method of Placing Sealing Material 

0 Conductor P ipe-Gravity 0 Conductor Pipe-Pumped [SJscreened & Poured ' · (Bentonite Chips) D Other (Explain) : 
Seal ing Materials 0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1 1b ./gal. wt.)  
0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

0 Concrete �, �entonite Chips 
For Monitoring Wells and Monitoring Well Boreholes Only: 0 Bentonite Chips 0 Bentonite - Cement Grout 0 Granular Bentonite 0 Bentonite - Sand Slurr; 
From (ft.) To (ft.) No .  Yards, Sacks SealanJ) Mix Ratio or or Volume.(circle·an-ef Mud Weight 
Surface ;u '2 '/q \ (:-rt (J ... 

DNR Use O n ly 

Date of Fil l ing & Sealing (mm/dd/yyyy) Date Received Noted By 
oct I o 5 I �< oo =1-Street or Route Comments 2-l 

CitY, . ) U r\ 



State of Wisconsin 
Department of Natural Resources 
PO Box 7921 , Madison WI 53707-7921 
dnr.wi.gov 

Wel l / D ri l l h ole I Borehole F i l l i n g  & Sea l i ng 
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283, 289, 291 -293, 295, and 299, Wis. Stats . ,  and ch. NR 1 4 1 , Wis. Adm. Code. In accordance 
with chs. 28 1 , 289, 291 -293, 295, and 299, Wis. Stats . ,  fai lure to file this form may result i n  a forfeiture of between $ 1 0-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personal ly identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau.  See instructions on reverse for more information. 

Route to: 0 Drinking Water 0 Watershed/Wastewater 0 Waste Management !S{(Remediation/Redevelopment 0 Other· 

1 .  Well Location I nformat ion 2. Facility I Owner I nformat ion 
�--�����--�--�----------�--���----------------------------------------

County �I U n ique Wel l # of Hieaj:l-# Faci l ity Name 

j( e 1,\ ) n -�< . ., 
R
_
e
_
mo

_
ve

_
d w

_
e
_

ll  - - T s - I 3 Iii' u)U.U 'A. <'.L 
. Faci l ity 10 (F lO  or PWS) 

Lattitude I Longitude (Degrees and M inutes) M ethod Code (see instructions) 

' N  License/PermiUMonitoring # 

' W  

lfow�
)
sh ip Range 12] E 

Orig inal Well Owner 
0 . .. l.-. '} I 

or Gov't Lot # ,.7 .I �;! N 1"S fi w 1---L\_)...:.\j_· ..:..�·..:..\ \..:..Z __ -__:.f..:..Ll..:..L\.:...(..:..t..:..u_,,i__:.:r·..:..l _..:....:.. �-_;;!_' •.:__N'.. :I..:..i.;.;..\..:..:';:..:..;. r,;::___: 1 !)_;\ �0...:..'/\...:.(;-'-\ _\,..:..(..:..(.:...\ ·'-·";_ir..:.. .. .:___ 
Section 

--------------'-----l..-�-'--J..._--.J....'--�Present Well Owner 
Well Street Address 

)� c\.�J CLU i\ <? ::  ) :.' 
----�___:...;;..;;�__;__;,___: __ __;, _____ r-:-:--:-:-:=�----!Mail ing Address of Present Owner 
Well City, ,Vj l lage or Town jwel l  Z IP Code 1 (f ,, t J "· \ ? ,  . 1 �, 1 ,  \( :5' 1 1 I (! t I 'I'• ) Q 54. J,,,f ( ,.., 

A I) ., ,_) f'k.,,,{)At( U /\ !/ /.,.., ----• -_·_- -·- -_· -�-·-'·-·._·--· ·---·---------t--.:___.:;...;;· <:;:_·/----iCity of P resent Owner IP Code 
Subdivision Name Lot # �{._;__ IAJ 0 L\i'\.'L'l..--
Reason For Removal From Service I Unique Well # of Replacement Well 

·rc � .. ci:rr: ·,u Tr,lzi�.hr" '' h;v __ \.';v rA,o\{! . . 
3 .  Wel l / Dr i l lho le I Borehole I nformation 

0 Monitoring Well 

O water Well 

·EJ Borehole I Dri l lhole 

Construction Type: 

Orig inal Construction Date (mm/dd/yyyy) 

Ov / I G ( 20U (ft 
If a Well Construction Report is availab le ,  
please attach. 

0 Dril led 0 Driven (Sandpoint) 0 Dug 

[Zl Other (specify): f-1 (0 Or>; bt.. ( 7) 1/ ,J "Pu •; ,!, '\ 
f 

Pump,  Liner, Screen , Casing & Seal ing M aterial 

Pump and p ip ing removed? DYes 

Liner(s) removed? [S]Yes 

Screen removed? DYes 

Casing left in place? DYes 

Was casing cut off below surface? DYes 

Did seal ing material rise to surface? DYes 

Did material settle after 24 hours? DYes 
If yes, was hole retopped? DYes 

If bentonite chips were used, were they hydrated 0 with water from a known safe source? Yes 
Formation Type: Required Method of Placing Seal ing Material [1lunconsolidated Formation 0 Bedrock 0 Conductor Pipe-Gravity 0 Conductor Pipe-Pumped 

Total Well Depth From Ground S urface (ft . )  Casing Diameter ( in . )  
E;Jscreened & Poured D Other (Explain ): 

' c (Bentonite Chips) 

5'Ll 5o1-
D Na 

·8f.N/A D Na O N/A D No IZlN/A D No lZlN/A 

D Na WN/A D No (ZJ N/A 

5J'
No O N/A D Na O N/A 

0'
No O N/A 

_________ !....;.�....;-______ -+----
-
-

-
-----�Sealing Materials 0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1 lb./gal .  wt.) Lower Dri l l ho le Diameter ( in . )  ;l .. 

Casing Depth (ft.) 

0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

D �/ O 0 Concrete �Bentonite Chips 
Was well annu lar space grouted? Yes � No U nknown ' " 
---------------,--------------For Monitoring Wells and Monitoring Well Boreholes Only: 
If yes, to what depth (feet)? Depth to Water (feet) D Bentonite Chips 0 Bentonite _ Cement Grout 

5. M aterial Used To Fi l l  Well I Dri l lho le 

6. Comments 

7. S upervision of Work 

3 0 Granular Bentonite 0 Bentonite - Sand Slurry 
No. Yards, ,�_ci<s Sealao.t) Mix Ratio or 

From (ft.) To (ft.) or Volume !CTrcre-anef Mud Weiqht 

Surface IS" 

D N R  Use O nly 

Name of Person or Firm Doing Fi l l ing & Seal ing License # 
( . I  r" L l � ,-

Date of F i l l ing & Seal ing (mm/dd/yyyy) Date Received N oted By 

cJ 'i\ - Si l(. ( lwW\)Vy;\<' �n(l \ ,)t ·r\i\ C') �, , J ,\c. . .  
Street or Route 

(v .. o .  ��{1) �2. ( .. f] 
CitY,., ... . , '��) {,\ "(\ \-A( 1;1, \ l/\ {�- I P  Code 

5 3  �S ci() 

Ol,; u e j ZooG 
Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 , Madison WI 53707-7921 
dnr.wi.gov 

Wel l / D ri l l h o l e  I B o reh o l e  F i l l i n g  & Sea l i n g  
Form 3300-005 (R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs . 1 60,  28 1 ,  283, 289, 291 -293 ,  295, and 299, Wis. Stats., and ch. NR 1 4 1 ,  Wis. Adm. Code . In accordance 
with chs. 281 , 289, 291 -293 , 295, and 299, Wis. Stats . ,  fai lure to file this form may result in a forfeiture of between $ 1 0-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personal ly identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 
0 Drinking Water 0 Watershed/Wastewater 0 Waste Management \S:rRemediation/Redevelopment 0 Other· 
1 .  Well Location Information 

County 
\) , I I"- ( 'A; 

WI Unique Wel l # of 
Removed Well 

2. Facility I Owner Information 

l-ti-eaj3-#- Faci l ity N ame 

IS - l 9 IL'r u)(t U 'r\ Z_g_, 
-�-�-��-=-___.,::;:.:;:-_-:_-:,-:----=:::;-�----�:-----:------�Facil ity I D  (F lO or PWS) 
Lattitude I Longitude (Degrees and Minutes) Method Code (see instructions) 

or Gov't Lot # 
Wel l Street Address 

_ _ _  ' N  

' W  
Section 

<"') I 

License/Permit/Monitoring # 

____ k_�_·;>_u_ .. _i L_'L.--:'· ·'_, r_ . . _(_�-_ _;}_ll_x _s_\.;_\ -----,-----------!Mail ing Address of Present Owner 
Wel l City, �!�a�� ��-����"� �ell�: 

,
f�de ;q � q :)\1\(u.AJv· u Jv t� 

-------------------f---./--'-1 .:_/'.::."...:;'·(1_;. ---!City of Present Owner 
Subdivision Name Lot # �-V-tJ CU .. uU.JL_, 

IP  Code 

_k .�(:.:,�.�-� l: . . �:���:� ���:m ��������tr' uniq:/: :e:e:nt well Pump, Liner, Screen, Casing & Seal ing M aterial 

3. Well I D ri l lhole I Borehole Information 

0 Monitoring Wel l  O water Well 
·E2] Borehole I Dri l lhole 

Construction Type: 

Original Construction Date (mm/dd/yyyy) 
0 G I I it I 1 O() (p 

I f a Well Construction Report is available, 
please attach. 

0 Dri l led 0 Driven (Sandpoint) 0 Dug 
r.7i ( I / -;-\ . i Tl  , ·\  [,L.J other (specify): , ··i (Of'lil') r"i:. , f .Jr rJ r· .  �-u c, r. i 

Pump and piping removed? DYes 
Liner(s) removed? CZlYes 
Screen removed? DYes 
Casing left in place? DYes 

Was casing cut off below surface? DYes 
Did seal ing material rise to surface? DYes 
Did material settle after 24 hours? DYes 

If yes, was hole retopped? DYes 
If bentonite chips were used , were they hydrated D with water from a known safe source? Yes 

Formation Type: Required Method of Placing Sealing Material 
H D D Conductor Pipe-Gravity D Conductor Pipe-Pumped L21 Unconsolidated Formation Bedrock 

Total Well Depth From Ground Surface (ft . )  Casing Diameter ( in . )  
[2]" Screened & P?ured D Other (Explain) : " ' (Benton1te Chips) ----------

-----:-:--:-:---=--/_)_-:-:--:-------+:-------
-
-
-
---------ISealing Materials 

Lower Drill hole Diameter ( in . )  Casing Depth (ft. ) D Neat Cement Grout 0 Clay-Sand S lurry ( 1 1 lb./ga l .  wt.) � - D 0 c!-- Sand-Cement (Concrete) Grout . Bentonite-Sand Slurry " " 

D t�' 0 D Concrete 0 Bentonite Chips Was wel l annular space grouted? Yes LLJ. No Unknown · ' 

-:-:---:---:-:--:--::--::-:--::-----c---:-:--:-:---:-:--:-------lFor Monitoring Wells and Monitoring Well Boreholes Only: 
If yes, to what depth (feet)? jDepth to Water

3
(feet) D Bentonite Chips D Bentonite _ Cement Grout J D Granular Bentonite D Bentonite - Sand Slurry 

5 .  Material Used To F i l l  Well / Dr i l lhole From (ft.)  To (ft.) N�� ������(���r��t!f-t_; ��l��fq�� 

6.  Comments 

7.  Supervision of Work 

Name of Person or Firm Doing Fil l ing & Seal ing License # 
O·i\ - C,i l(. fh,/V\T'f\'i'\;' )\�i:\ lt 'l\il (Q �; .J·w� . .. 
Street or Route 
'\) '\ r \ ." 

Surface Is- � '/q hi: u 

D N R  Use Only 

Date of F i l l i ng & Seal ing (mm/dd/yyyy) Date Received Noted By 
Ou /I (o /)o o 0J 

Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 7921 , Madison WI 53707-7921 
dnr.wi.gov 

Wel l / D ri l l ho l e  I Bore h o l e  F i l l i n g  & Sea l i n g  
Form 3300-005 (R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60 ,  28 1 ,  283, 289, 291 -293 ,  295, and 299, Wis. Stats . ,  and ch. NR 1 4 1 ,  Wis. Adm. Code. In accordance 
with chs. 281 ,  289,  291 -293, 295, and 299, Wis . Stats . ,  fa ilure to file this form may result i n  a forfeiture of between $1 0-25 ,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personal ly identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to : 

D Drinking Water D Watershed/Wastewater D Waste Management 

1 .  Well Location I nformatio n  

County WI U nique Well # of I=He8j3-# \ I  Removed Well ( e 'A ) '[\ ;) _:; TS - z o 'i t, ·o>"'._.,....� - - - - -

Lattitude I Longitude (Degrees and Minutes) Method Code (see instructions) 
0 ' N  - - - - - - -

0 ' W  

y. I '.1. jV. �)v··-I Section �···I 
or Gov't Lot # f 
Well Street Address 

!(' fuJ CtU t\ �t> } . '5\, 
Well City, 1Vjl lage or Town 

1�--... e_ \)J O.J)_ 1r\ r<_1;::__ 
Subdivision Name 

jrownsh ip 
/ �  (1 / 1-) (I' · ' N 

Ra�g: l'ZJ E · ; "'· D _ .)  w 

Well ZIP Code 
� ...:' ,..., ,  /--� )\, Co 

Lot # 

Reason For Removal From Service I Unique Well # of Replacement Well 

1'-• CfN(I_•t\A ·I.Y',� �<� s h �{ r.t �-\\,( __ 
r I I -�.1) t /.. 'J\{}� /._  ·- - - - - -

3.  Wel l  f Dri l lhore f Borehole I nformatio n  

D Monitoring Well 
Original Construction Date (mm/dd/yyyy) 

Dlfl /f v ( 2.CU(__q D water Well I f  a Well Construction Report is available, ·ELj Borehole I Dri l l  hole please attach. 
Construction Type: 
D orilled D Driven (Sandpoint) D oug (21 Other (specify): f1 (0 {')(\) i:liL ( '!)rN I Pu -: . .  �"1  ' 

Formation Type: , I [::2L Unconsol idated Formation D Bedrock 
Total Well Depth From Ground Surface (ft.) Casing Diameter ( in . )  

':f- -

Lower Dril l hole Diameter ( in . ) Casing Depth (ft. ) /7 --
(7--

Was well annular space grouted? D Yes �/ . , No 

If yes, to what depth (feet)? Depth to Water (feet) 
---;; ...:;; 

5 .  Material Used To F i l l  Well / Dr i l lhole 

�(1{ :J !l '£'-. /!'\ ('_f-t'J.f, �)q• .. t 'f . ...-( 1  

6 .  Comments 

7. S upervision of Work 

Street or Route 

City , .-: , 
.() \,\ '1\ \ Y  /,1 \1I\ (.. 

.. ,--, ,·\';')/· ' \'" ' , .  ,_, - ·<· '� . c 1,\ ; !.!'", 

D Unknown 

/ .  

/ ISJ Remediation/Redevelopment D Other· 
2. Facility f Owner Information 

Facility Name 
iLf U }(l.U. 'A e..:L jv\ov�.h 

Facility 1 0  (F lO or PWS) 

License/Permit/Monitoring # 

Original Well Owner 
\A) \) N. \<.. - F·L\ ' ;>n • \  ! ·. -.>\ ·I 

' 't ·! f>• I JJ:h 1') \ 
'•N'· .u i i ! V\. (\ "\ • .\ \r "'�' ·'" .· r \ ' .·' : � • : , ' \ 1  , .... ' · . ,  . r " 

Present Wel l Owner 

Mai l ing Address of Present Owner 
J.ft �s '-1 :')1vu.I Jv-, <J  Av ;,., 

City of Present Owner Js��t� , 
I P  Code \(_e__ t.li 0 J).}\�:L�L� <"L/ '1 ,..., --;J �_,_; i .J .t ) r) r 

Pump,  Liner, S creen, Casing & Seal i n g  M aterial 

Pump and piping removed? DYes D Na 'EZLNJA 
Liner(s) removed? C2J.Yes D Na O N/A 
Screen removed? DYes D Na !ZINIA 
Casing left in Qlace? DYes D Na (21N/A 

Was casing cut off below surface? DYes D Na P1N/A 
Did seal ing material rise to surface? DYes D Na LSI N/A 
Did material settle after 24 hours? DYes &}�No O N/A 

If yes , was hole retopped? DYes D Na O N/A 
If bentonite chips were used, were they hydrated 
with water from a known safe source? DYes t3fNo O N/A 

Required Method of Placing Sealing Material 
D Conductor Pipe-Gravity D Conductor Pipe-Pumped bJ' Screened & Poured ' · .. (Bentonite Chips) D Other (Explain): 

Sealing Materials 
D Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb. /gal. wt.) 
D Sand-Cement (Concrete) Grout .D Bentonite-Sand Slurry " " 
D Concrete ��entonite Chips 

For Monitoring Wells and Monitoring Well Boreholes Only: 

D Bentonite Chips D Bentonite - Cement Grout 
D Granular Bentonite D Bentonite - Sand Slurry 

From (ft.) To (ft.)  No .  Yards, §Tcd<s Seala11t) Mix Ratio or  
or  Volume cTrcfe-one'f Mud  Weight 

Surface '"::{-- "- �/q. b.J (l . .  
t • .J 

D N R  Use Only 

Noted By 

Comments 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 ,  Madison Wl 53707-7921 
dnr.wi.gov 

Well / D ri l l h o l e  I B o re h o l e  F i l l i ng & Sea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60,  28 1 ,  283, 289, 291 -293, 295, and 299 , Wis . Stats., and ch . NR 1 41 , Wis. Adm. Code. In accordance 
with chs. 281 , 289, 291 -293, 295, and 299, Wis. Stats., failure to file this form may result in a forfeiture of between $1 0-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to:  

D Drinking Water D Watershed/Wastewater D Waste Management [S{{Remediation/Redevelopment D Other· 

1 .  Well Location Informatio n  2 .  Facility I Owner Information .---------------r---------------+-----�------------------------------------------�1 Un ique Well # of · Fl.� Facility Name County 

l(� R
_
e
_
mo

_
ve
_
d w

_
ell - -

I 
s - 2.. 

I l�r !,()()J}c '(\ e.�-
-------------:---..1.--------,,----'----------iFacility ID (FlO or PWS) 
Lattitude I Long itude (Degrees and M inutes) Method Code (see instructions) 

_ _ _  ' N  License/PermitJMonitoring # 
' W  

S IT, Original Wel l  Owner ection 1 , ownship Ran
.
ge ·!:::::] E \ 1 1� ' \ '?  .11 , 1 1 , , . .  J 0 .. , \ . n J, ,, . 1  O \ _ . !  "�) r) rl ; r:::. r=; ,\; ,) 1' \'� ... � ,�,, ,, ,,\ . . ,\ } ;  �.-?w\ : ,,i l ,',{\ i !J,\ (\ 'i\ 11, ( !"( 1 .--"d. l 

_
or_G_ov_

't_L_o_t_# _______ __._ __ i __ .�--....;1:...1c_.;;.
1;_N_.___-,_-_)_.....,LJ._W_,present Wel l  Owner 

Well Street Address 
k t: uJ CLU. t·J'. <.... }Atxr s\1 ______ ....::..__:_c_.;;.__:_c_.;;. ___ c_.;;. ____ ,---------lMail ing Address of Present Owner 

Well City, Vjllage or Town �ell Z IP Code ). q ,1 1 1  � 1 , , , n J, 1 ,  

____ 
1.(
_e._"'_)_c�_x._\ .. _'r_ .. '_c_'�-· ---------1---

5-L..._\ _}..;.,1-'( o"-. ----iCity of ;r�ent �;��·�Xlv', '"" 1' ' v (j I P  Code 
Subdivision Name Lot # l(_e_�<) CUAI\..Q_L/ 

I Uni que Well # of Replacement Well 

3. W�l l l D ri l l hore I Borehole Informatio n  

D Monitoring Wel l  

O water Well 
'E{j Borehole I Drillhole 

Construction Type: 

Original Construction Date (mm/dd/yyyy) 
6G / !G / 2Do lo 

If a Wel l Construction Report is available, 
please attach. 

D Drilled D Driven (Sandpoint) D Dug 

L2J Other (specify): (·1 (oprrJ 'ot. ( T), u ,-�- {.1, ·� !" .. ,\ 

Pump, Liner, Screen, Casing & Sealing Material 

Pump and pip ing removed? DYes 
Liner(s) removed? CZlves 
Screen removed? tJ�es 
Casing left in  place? DYes 

Was casing cut off below surface? DYes 
Did seal ing material rise to surface? DYes 
Did material settle after 24 hours? DYes 

If yes, was hole retopped? DYes 
If bentonite chips were used , were they hydrated 0 with water from a known safe source? Yes 

Formation Type: Required Method of Placing Sealing Material [2lunconsolidated Formation D Bedrock D Conductor Pipe-Gravity 0 Conductor Pi pe-Pumped 

)�! ?o7-

D No 151N/A 
D Na C2J N/A 
ttJNo D N/A 
D Na O N/A 
·121No D N/A 

""T
..;.
o t
-
a
-
1 w
'-"-

e�II-=D:-e
-
p
-
th--::-F r

-
o
-
m--=G

-
ro
_
u
_
n
_
d
_
S
_
u
_
rf-:-a

-
c
_
e
_
(-:-ft.�) -rC:-a

-
s
-
i n
-
g---0

-
ia
_
m
_
e
-
te
_

r
_

(
_
i n
-
. 
-
) ----l .S Screened & P_oured D Other (Explain) :  " (Bentonite Ch1ps) ----------

_______ "=J-__:..r-:-------+-----
-
-
-
-------lSealing Materials 

Lower Dri l lho le Diameter ( in . )  Casing Depth (ft.) 0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb ./gal . wt.) 
1 v --

- D Sand-Cement (Concrete) Grout _D Bentonite-Sand Slurry " " 

D � 0 0 Concrete Q}.Bentonite Chips Was well annular space grouted? Yes L2J. No Unknown , ' 
---r--r-r-----.-=----""L'-r-----:-:--:-------lFor Monitoring Wells and Monitoring Well Boreholes Only: 
If yes, to what depth (feet)? Depth to Water (feet) D Bentonite Chips 0 Bentonite _ Cement Grout 

5. Material Used To F i l l  Well  I Dri l lho le 

6 .  Comments 

7. Supervision of Work 

Name of Person or Firm Doing Fil l ing & Seal ing I c L I ,- ·--Ovt -<::,1 ,_�_ ?. �', .. ;i !i\Jv\'i'i! t' 1rT/! \ . v  ·r11\ CQ :: .. , J.. �r .. c .. 
Street or Route 
'7j '\ '.) (' ''( 

·'' r 1 i, ) .  \),_� ; _  

3 0 Granular Bentonite 0 Bentonite - Sand Slurry 

D N R  Use Only 

License # Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received N oted By 
C:X.P I lod 'd_oo lo 

Comments 



State of Wisconsin Department of Natural Resources Wel l / D ri l l hole I Borehole F i l l i ng & Sea l i n g  
PO  Box 7921 , Madison W I  53707-7921 dnr.wi.gov 

Form 3300-005 (R 8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60,  28 1 ,  283, 289, 291 -293,  295, and 299 , Wis. Stats . ,  and ch. N R  1 41 ,  Wis. Adm. Code. In accordance with chs. 28 1 ,  289, 291 -293 , 295, and 299, Wis. Stats . ,  failure to file this form may result in a forfeiture of between $ 1 0-25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return form to the appropriate DNR office and bureau . See instructions on reverse for more information. 
Route to: 

0 Drinking Water 0 Watershed/Wastewater 0 Waste Management i\:"':1/ L:J Remediation/Redevelopment O othe r· 
1 .  Well Location Information 2. Facility I Owner I nformation  r-----------�--r---�----------�----�------------------------------------------�1 Unique Well # of I;U(;ap..#- Facility Name Removed Well (( t l r 1 v� !1., IS .- '2. "2 1-----'!.;;;-;_!'..;;.I,(;.;..)..;_Cl

_
.t;_·'·-'"-..;..."

_ 
• .!!
_
�_..;.../

_
' ·
_
-
_
'·'_;·:;_"'

_
. '--------------- - - - - Facil ity ID (F lO or PWS) Lattitude I Longitude (Degrees and Minutes) Method Code (see instructions) 

_ _ _  ' N  License/Permit/Monitoring # 
' W  

Section Township Range F;/1 E 
Original Well Owner 

(2) ,...., I::::J \ > 1 \· h\ •7 f2 1 il  ; ,- , .  l or Gov't lot # ��l /I L C' n 1'; ) 1 ·• \'' - I ' " ' ,_ )  '1 !h 
-------------'---1--�--"-t/_. _:__N_.__-_..J_..._u...._w__,present Well Owner Wel l Street Address k' \"' u..J CU"\ r\!. il. . fA Ur .':• 111 ______ _:_ _ _;__:_ ____ _;_ ____ ,...------:-----iMail ing Address of Present Owner Wel l City, \�jl l a;� �r :��n .. WeiiJ: ��de ), q \\ Lj :) V\(uJYti () Jv 1_ .. , _ e.  __ u ·�-<A r · •L<. ./ 1 r,J •.() j: Subd ivision Name Lot # City 0�;e

l
:;��\�����

� tL:Ji I P  ;LJd;�o ·'J-
-R_e_a-so-n

-Fo_r_R_e_m_ov_a_I_F-ro_m_S_e_rv-ic_e__,,......,.I-U.,..n.,..iq-u-e""'"W.,-.,-el.,-1 #_._o"'""f """R-ep"'""l-ac_e_m_e_n_t.,...W.,-e-ll--i41A Pump,  Liner, Screen, Casing & S eal i n g  M aterial 

- --r i �.... • n ' \ DY l('r., GiYiiviA :Ll"··•d '! !';l;!t \ 1\,i_. \.:.t hl.'Nl• {  · _ _ _ _ _ Pump and piping removed? es 
Liner(s) removed? (ZlYes 3. We'll / Dr i l lhore I Borehole I nformation  

0 Monitoring Well 
O water Well 
·E{j Borehole I Dri l lhole 

Construction Type: 

Original Construction Date (mm/dd/yyyy) 
0 C"/ 1 CJJ/ too <,. 

I f a Well Construction Report is available, please attach. 

0 Drilled 0 Driven (Sandpoint) 0 Dug 
r:::71 r ' ( "t\ . l T· ., LLJ Other (specify): (1 ((/ 0(0 !EJ<!. • J' re·· r�rr ' )., ) 

Formation Type: rn Unconsolidated Formation D Bedrock 

Screen removed? DYes 
Casing left in place? DYes 
Was casing cut off below surface? DYes 
Did sealing materia l rise to surface? DYes 
Did material settle after 24 hours? DYes 

I f yes, was hole retopped? DYes If bentonite chips were used , were they hydrated 0 with water from a known safe source? Yes 
Required Method of Placing Seal ing Material 

DNa 'f�lN/A 
D Na gN/A 
D Na �N/A 
D No ILI.N/A 
D Na 15JN/A 
D Na lZJ N/A 
@No O N/A 
D Na O N/A 
lZlNo D N/A 

Total Well Depth From Ground Surface (ft . ) Casing Diameter ( in . ) 
0 Conductor Pipe-Gravity 0 Conductor P ipe-Pumped 
D;Jscreened & P?ured 0 Other (Explain )· ' ' (Bentonite Chips) · ----------

'f. -- Sealing Materials 
-Lo-w-er-D"""r-il-l h-o-le-D"""i-.a-m_e..�..te-r�(-:-in�. )------+c"""a-s-in_g ___ D_e_pt_h_(�ft�. )------1 0 Neat Cement Grout D Clay-Sand Slurry ( 1 1 l b ./gal . wt.) 1 - D D 0'···· Sand-Cement (Concrete) Grout . Bentonite-Sand Slurry " " 

D r::( D D Concrete [ZJ,_Bentonite Chips Was well annular space grouted? Yes LB. No Unknown · • 

--------------.-------------___,For Monitoring Wells and Monitoring Well Boreholes Only: If yes , to what depth (feet)? !Depth to Water�feet) 0 Bentonite Chips 0 Bentonite - Cement Grout I _) 0 Granular Bentonite 0 Bentonite - Sand Slurry 
5 .  Materia l  Used To Fill Well f Dri l lhole From (ft.) To (ft. ) No.  Yards, '��cl<s Sealao.tJ 

or Volume-\circ'f(icine\' 
M ix Ratio or 
Mud Weiqht 

6.  Comments 

7.  Supervision of Work 

N ame of Person or F irm Doing Fil l ing & Seal ing License # 
(\ r · l �  7c . __ �c, i �\ . , , 1 <" �· • t)'f\ -· ')t 1 .. _. �-- �\ \J\ 1f t }  \!\!lJ\ fl '/(1.{.{ , ; "o.<V ·(\j\ ( .-� ,::: .' • L\-\C,_,..-
S treet or Route 

C ity r (\' ( \ "\ i .. t l  \ '('· !) 
<. • •• r f \ f (1\ • \ 1-�-

Surface 

Date of F il l ing & Seal ing (mm/dd/yyyy) Date Received 
0 0  ( lJl lOO(...o 

Comments 

D N R  Use Only 

Noted By 



State of Wisconsin Wel l / D ri l l h o le I Borehole F i l l i ng & Sea l i n g  Department of Natural Resources 
PO Box 792 1 ,  Madison WI 53707-7921 
dnr.wi.gov 

Form 3300-005 (R 8/07) Page 1 of 2 
Notice: Completion of this report is required by chs. 1 60,  281 , 283, 289, 291 -293, 295, and 299, Wis. Stats . ,  and ch. NR 1 4 1 , Wis. Adm. Code. In accordance 
with chs. 281 , 289, 291 -293,  295, and 299, Wis. Stats . ,  failure to fi le this form may result in a forfeiture of between $1 0-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not intended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information. 
Route to: 

0 Drinking Water 0 Watershed/Wastewater 0 Waste Management 
/ ISJ Remediation/Redevelopment O other· 

1 .  Well Location Information 2. Facility f Owner Info rmation r---------------r---------------+-----��----------------------------------------County WI U nique Well # of rticap-#· Facil ity Name 

l J Removed Well ,.. !( L\ r ,  y'� !r\ <j_ 1:1) (\ .q_ ,;:  _ __. I ::::, - ?. 3 t----�-.:::---c:..f...:.:L...:.:' )....:(_u.:..)....: .. 'r..:..\ (.::..u.::.-�_.:.i_· ·--'·-· .:..j_. ·---------------- - - - - Facil ity 1 0  (F lO or PWS) 
Lattitude I Long itude (Degrees and M inutes) Method Code (see instructions) 

' N  License/Permit/Monitoring # 
' W  

Section rr. h. R Original Well Owner 1 ,  owns ip ange ·5?1 E \ , � '7 ,.. · 0 . .. . L ·I 
"" i fJ (-, 'L" � DL:::.J JJ \) l\\ \" . ·· hL\( r'':' ''' ��-\ (Ir•fl :l r\ ·., r) \ i l );\ c, •i! C\ 'ctr\c.c<;r \  or Gov't Lot # I .i ') N J W ____________ ..._ ___ -J..._::...;...""--L----...._.___,Present Well Owner 

Well Street Address 

____ V_,_C:_\._d...:(....:L_�-'-...:, l...:\'...:.:'1;_<.._....:)_·J_{,_,A_'r_: :_, '" -----r-----------1Mai l ing Address of Present Owner 
Well City, Vi l lage or Town rtJell ZIP Code I c . ' r I f 1( (. \,<) CUJ . •r, <:LP__ c:; 4 J) ( "· f � lJ .) '1\{.:uJJV, 0 ;f'lj /_, 
Subdivision Name Lot

: ' ' . .f) City o�e�;(�\tJ��:�.� JSL�/ I P  )CLo/?()'j-
Pump, Liner, Screen, Casing & Seal ing Material Reason For Removal From Service 

1( ':\\GfN/I ·tL\ J�:t·,\< l {)h .. {tU.t\:\/_� �;() -:{\\{}\.{ , 
I Unique Well # of Replacement Well 

3. Wel l  f D ri l lhore f Borehole Information 

0 Monitoring Well O water Well 

Original Construction Date (mm/dd/yyyy) 
Ov / l v / 2.0o G 

Pump and piping removed? OYes 
Liner(s) removed? (Zlyes 
Screen removed? OYes 
Casing left in place? OYes 

O No 
'!SIN/A O No O N/A 0 No l)�(N/A O No 12I N/A 

·r:;a Borehole I Dri l lhole 
Construction Type: 

I f  a Well Construction Report is available, 
please attach. 

0 Drilled 0 Driven (Sandpoint) 0 Dug 

[X] Other (specify): () (0 f)(G !0<1. ( 7), fl ,) Pu ', �,"') 

Was casing cut off below surface? OYes 
Did seat ing material rise to surface? OYes 
Did material settle after 24 hours? OYes 

If yes ,  was hole retopped? OYes 
If bentonite chips were used, were they hydrated 0 
with water from a known safe source? Yes 

D No i51N/A 
D No rzl N/A 
GJ'

No D N/A 
D No D N/A Bf.No O N/A 

Formation Type: ' I [Jlunconsol idated Formation 0 Bedrock 

Required Method of Placing Sealing Material 

Total Well Depth From Ground Surface (ft.) Casing Diameter ( in . )  

0 Conductor Pipe-Gravity 
0 

Conductor Pipe-Pumped !SJ Screen�d & Poured 0 
Other (Explain): ' " (Bentonite Chips) -----------

_________ +-_-:-------+-------------1Sealing Materials 
Lower Dri l lhole D iameter ( in . )  Casing Depth (ft.) 0 Neat Cement Grout 

0 
Clay-Sand Slurry ( 1 1  lb./gal. wt.) 1 - D 0 v-� Sand-Cement (Concrete) Grout Bentonite-Sand Slurry " " D rvr D 0 

Concrete t71-s, entonite Chips Was well annular space grouted? Yes � No Unknown !>L-l 
-:------:----:---:--::---:--:-----"'L"---:---:---:---:---------iFor Monitoring Wells and Monitoring Well Boreholes Only: 
If yes , to what depth (feet)? Depth to Water (feet) O Bentonite Chips 0 Bentonite _ Cement Grout 3 0 Granular Bentonite 

0 
Bentonite - Sand Slurry 

5. Material Used To Fi l l  Wel l  I Dri l lho le  

6.  Comments 

7. Supervision of Work 

C ityC' , 
"\)1. ,, . ,,. , ;:> 

,_) ,,\ 'I\ \ U'·' \ ---

No .  Yards, '��cks Seatan.V Mix Ratio or  
From (ft.) To (ft. )  or  Volume (CTrcre-Orie\' Mud Weight 

Surface � '/q 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received 
1 1 0 / 2.-00() 

Comments 

' ' 
'- � 

D N R  Use Only 

Noted By 

7 



State of Wisconsin 
Department of Natural Resources 
PO Box 792 1 ,  Madison WI 53707-7921 
dnr.wi.gov 

Wel l / D r i l l h ole I Bore h o l e  F i l l i n g  & S ea l i n g  
Form 3300-005 ( R  8/07) Page 1 of 2 

Notice: Completion of this report is required by chs. 1 60,  28 1 ,  283, 289, 291 -293,  295, and 299, Wis. Stats . ,  and ch. NR 1 41 , Wis. Adm. Code. In accordance 
with chs. 281 , 289,  29 1 -293 , 295, and 299, Wis. Slats . ,  fai lure to file this form may result in a forfeiture of between $ 1 0-25,000, or imprisonment for up to one 
year, depending on the program and conduct involved. Personally identifiable information on this form is not i ntended to be used for any other purpose. Return 
form to the appropriate DNR office and bureau. See instructions on reverse for more information .  

Route to: 

0 Drinking Water 0 Watershed/Wastewater 0 Waste Management JS:T�emediation/Redevelopment 0 Other· 

1 .  Well Location I nformatio n  

County i /  lc_ · e 'A) f\ � G 
WI Un ique Well # of � 
Removed Well r· S - ?  ��L - - - - - ("""''' i 

2. Facil ity I Owner I nformatio n  

Facil ity Name 

[(/ u)(U} Y\ ?.L 1U of::,h 
Lattitude I Longitude (Degrees and M inutes) Method Code (see instructions) 

Facility I D  (FlO or PWS) 

0 ' N  - - - - - - -

0 ' W  

'/. / '/.  jV. 5'1'/ Section rrownship Range 12] E 
or Gov't Lot # 

,-·) ,/} rl --z<S o w f ), f-.) N 
Well Street Address 

/((' j , ) (• l \ '(\.q.> • - .,1 " .... �-- " . . . • .  
.U , ,  r· �.�� ; "'' .. : . 

Well City, .Vil lage or Town Well ZIP Code k� e. \}..} {)._,�.l_ \(' \ (?.__.:;_�- c;4 /) t l __; , .fJ o  
Subdivision Name Lot # 

Reason For Removal From Service I U nique Well # of Replacement Well 

'i\\ i:t'rtt·/1,\ ·1t,··i! '·J, 1; (,, hi/_ \1::/h'i\,o\,1_ . .  - - - - -

3 .  Wel l / Dr i l lhole I Borehole I nformatio n  

0 Monitoring Well 
Original Construction Date (mm/dd/yyyy) 

{) G //v { 200 {.o 
O water Well If a Well Construction Report is avai lable, ·EJ Borehole I Dril lhole please attach. 

Construction Type: 

0 Drilled 0 Driven (Sandpoint) D oug 

CZJ Other (specify): (-� (O {)(() f�L ( 7) u ,..J. ·"[} ( I "\ r' , , (  .) (\ 
; 

Formation Type: 
• ,  / [l[unconsolidated Formation 0 Bedrock 

Total Well Depth From Ground Surface (ft . )  Cas ing D iameter ( in . )  

1-- --

Lower Drill hole Diameter ( i n . )  
" 

Casing Depth (ft .) 
I -

c;.>:. ... 

License/Permit/Monitoring # 

Orig inal Well Owner f \ I \• / F \ l "1 I ;\) \) �·\ \'-, .. \\,, ' (!, • •  , + \  E. 1 , o�h �./ 't'iU ' \  ! t );\ r:t •;\ (;\ <) ' I k/d ,:c� i r.  I 
Present Well Owner 

Mail ing Address of Present Owner 
J C <t q  ..-::_ � � -· .  )j .. t �f-l l 

r. f o .. .) ¥1 /,\JJ.., r :  •.) I , f.J 
City of Present Owner �S�at� , I P  Code \(_o < c) n 1 1 ''\ 'L •l \_ . •  , ..... .  _ _.._.r ...... ----- LUI 

Pump,  Liner, S creen,  Casing & Sea l ing  M aterial 

Pump and piping removed? DYes 

Li ner(s) removed? lZIYes 

Screen removed? DYes 

Casing left in Qlace? DYes 

Was cas i ng cut off below surface? Dves 

Did sealing material rise to surface? DYes 

Did material settle after 24 hours? DYes 
If  yes, was hole retopped? DYes 

I f  bentonite chips were used, were they hydrated 
with water from a known safe source? Dves 

Required Method of Placing Sealing Material 

0 Conductor P ipe-Gravity 0 Conductor Pi pe-Pumped 6J' screened & Poured 
' · (Bentonite Chips) D Other (Explain): 

Sealing Materials 

'l'Lj � /) '1-/ r •j t 

D Na 
·f2!.N/A 

D Na O N/A 

D Na ��;: D Na 

D Na E?J · N/A 

D Na IZJ N/A 

[�]'No O N/A 

D Na O N/A 

\21No O N/A 

0 Neat Cement Grout 0 Clay-Sand Slurry ( 1 1  lb ./gal. wt) 
0 Sand-Cement (Concrete) Grout 0 Bentonite-Sand Slurry " " 

Was well annu lar space grouted? O ves �-
No 0 Unknown 0 Concrete ILJ'�entonite Chips 

I f  yes, to what depth (feet)? Depth to Water (feet) 

5. Material Used To Fi l l  Well / Dr i l lho le 

�··f 'I •P '·.J( \  /!·M) TJn� .( :., .... r �. 

6. Comments 

7. S upervision of Work 

""'' . ., ·tr>' ' '  \.4 ;rl ' '; '( 

3 

(' lf � 'Y", 

Name of Person or F irm Doing Fi l l ing & Seal ing License # 

o�\ - Silr_ 7)\VililJ'J\'ii\ ! An \ 5� •f\i\ ( Q  :·;. ,'Tw:._. 
Street or Route 
-� , .. , � I \ J ' 

For Monitoring Wel!s and Monitoring Well Boreholes Only: 0 Bentonite Chips 

0 Granular Bentonite 

From (ft.) To (ft. )  
Surface 1-

0 Bentonite - Cement Grout 

0 Bentonite - Sand Slurry 
No .  Yards, ·Sacks SealaQ.t) Mix Ratio or  

or Volume-(cfrCfeoneY 
..::: � in - ; -; 'o�r r'":J 

' ' 
'--�1 

Mud Weight 

D N R  Use O nly 

Date of Fi l l ing & Seal ing (mm/dd/yyyy) Date Received ()u ! t u /Joo v Noted By 

elephone Number Comments 

Ci:> D "Z ) 7- 3  7- <X''/ <:J '/ 
1 



Appendix E 

Detailed Cost Estimate Spreadsheets 

RMT, Inc. I Wisconsin Department of Natural Resources 
1:\ WPMSN \ PfT\ 00-07201 \05\ R000720105-002.DOC Final August 2 007 





OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH SOIL/SLOUGH WATER: (1) Excavation and Disposal (Large Area) 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization Is $10,000 1 

Site Preparation (road building) Is $15,000 1 

Erosion Control Is $5,000 1 

Excavation tons $1.5 85,500 

Dewatering days $1,000 30 

Transportation tons $10 67,500 

Disposal tons $20 67,500 

Cap Replacement tons $1 18,000 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY (DIRECT CAPITAL) % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 30 

Workplan hr $130 30 

Design and subcontracting hr $130 80 

Permitting hr $100 30 

Construction oversight hr $100 350 

Documentation reporting hr $130 40 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

MONITORING (ONE BASELINE AND ONE CONFIRMATION ROUND) 

Project management/administration hr $195 10 

Soil/sediment sampling (50 points, twice) hr $100 80 

Field equipment/expenses Is $2,000 1 

Lab - As each $15 100 

Data evaluation hr $130 30 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND MONITORING COSTS 

TOTAL 

$10,000 

$15,000 

$5,000 

$128,250 

$30,000 

$675,000 

$1,350,000 

$18,000 

$2,231,250 

$669,375 

$5,850 

$3,900 

$10,400 

$3,000 

$35,000 

$5,200 

$63,350 

$2,963,975 

$1,950 

$8,000 

$2,000 

$1,500 

$3,900 

$17,350 

$5,205 

$2,986,530 

Page 1 of 2 
I :\WPMSN\PJT\00-07201\05\0007201 05-00?.XLS 8/7/200y z..% 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH SOIL/SLOUGH WATER: (1) Excavation and Disposal (Large Area) 

ITEM UNIT UNIT COST QTY 

O&M COST 

None Is $0 1 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 30% 

LONG-TERM MONITORING COSTS 

None Is $0 1 

SUBTOTAL FOR MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 5 years @ 3% 

PRESENT WORTH OF MONITORING 5 years @ 3% 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total 

+ 50% 

- 30% 

TOTAL 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$2,990,000 

$4,490,000 

$2,100,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

ASSUMPTIONS: 

GENERAL 

1. Costs rounded up to the nearest ten thousand dollars. 

2.  Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6.  All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes all marsh material can be disposed as non-hazardous waste. 

2.  Assumes the cap material will be replaced into the marsh. 

3. Cost includes minor wetlands restoration, but no backfilling. 

4. Assumes one round of confirmation soil sampling will be completed following the excavation. 

Page 2 of 2 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH SOIL: (2) Excavation and Disposal (Small Area) 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization ls $10,000 1 

Site Preparation (road building) ls $15,000 1 

Erosion Control ls $5,000 1 

Excavation tons $1.5 37,500 

Dewatering days $1,000 25 

Transportation tons $10 37,500 

Disposal tons $20 37,500 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY (DIRECT CAPITAL) % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 30 

Workplan hr $130 30 

Design and subcontracting hr $130 80 

Permitting hr $100 30 

Construction oversight hr $100 250 

Documentation reporting hr $130 40 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

MONITORING (ONE BASELINE AND ONE CONFIRMATION ROUND) 

Project management/administration hr $195 10 

Soil/sediment sampling (30 points, twice) hr $100 70 

Field equipment/expenses ls $1,000 1 

Lab - As each $15 60 

Data evaluation hr $130 30 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND MONITORING COSTS 

TOTAL 

$10,000 

$15,000 

$5,000 

$56,250 

$25,000 

$375,000 

$750,000 

$1,236,250 

$370,875 

$5,850 

$3,900 

$10,400 

$3,000 

$25,000 

$5,200 

$53,350 

$1,660,475 

$1,950 

$7,000 

$1,000 

$900 

$3,900 

$14,750 

$4,425 

$1,679,650 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH SOIL: (2) Excavation and Disposal (Small Area) 

ITEM UNIT UNIT COST 

O&M COST 

None Is $0 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 30% 

LONG-TERM MONITORING COSTS 

None Is $0 

SUBTOTAL FOR MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 5 years @ 

PRESENT WORTH OF MONITORING 5 years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

GENERAL 

1.  Costs rounded up to the nearest ten thousand dollars. 

2.  Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY TOTAL 

1 $0 

$0 

$0 

1 $0 

$0 

$0 

3% $0 

3% $0 

Total $1,680,000 

+ 50% $2,520,000 

- 30% $1,180,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes all marsh material can be disposed as non-hazardous waste, and that the capped area will be left in place. 

2. Cost includes minor wetlands restoration, but no backfilling. 

2. Assumes one round of confirmation soil sampling will be completed following the excavation. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH SOIL: (3A) Bioreduction test plots 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization ls $5,000 1 

Site preparation (test plot marking and clearing) ls $5,000 1 

Bioreductant Cost 

- lactate ls $100 1 

- molasses ls $100 1 

- manure ls $100 1 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 20 

Workplan hr $130 40 

Design and subcontracting hr $130 50 

Test plot construction and bioreductant application hr $100 80 

Documentation reporting hr $130 30 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

MONITORING 

Project management/administration hr $195 20 

Baseline Soil/Sediment Sampling (5 plots, 10 per plot) hr $100 12 

Monthly Soil/Sediment Sampling (5 months) hr $100 60 

Field Expenses trip $500 6 

Lab - As each $15 300 

Data evaluation hr $130 40 

SUBTOTAL OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND MONITORING COSTS 

TOTAL 

$5,000 

$5,000 

$100 

$100 

$100 

$10,300 

$3,090 

$3,900 

$5,200 

$6,500 

$8,000 

$3,900 

$27,500 

$40,890 

$3,900 

$1,200 

$6,000 

$3,000 

$4,500 

$5,200 

$23,800 

$7,140 

$71,830 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH SOIL: (3A) Bioreduction test plots 

ITEM UNIT UNIT COST 

O&M COST 

None ls $0 

SUBTOTAL FOR O&M 

30 % CONTINGENCY % 30% 

ANNUAL MONITORING COSTS 

None ls $0 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M (additional injections) 5 years @ 

PRESENT WORTH OF MONITORING 5 years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

GENERAL 

1. Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY TOTAL 

1 $0 

$0 

$0 

1 $0 

$0 

$0 

3% $0 

3% $0 

Total $80,000 

+ 50% $120,000 

- 30% $60,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes five test plots of lOft x lOft each will be constructed in the uncapped area. 

1. Assumes only one application of the bioreductant will be required for each plot. 

2. Assumes that 5 months of performance monitoring will be required to evaluate the test plots, 10 monthly samples per test plot. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH S OIL: (3B) Bioreduction full scale 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization Is $10,000 1 

Site Preparation (staging area and mats/roads) Is $15,000 1 

Erosion Control Is $5,000 1 

Site Clearing (Cattail cutting and placement) acre $1,000 7.5 

Bioreductant Cost lb $1.10 99,225 

Bioreductant Application (Irrigation rental) Is $30,000 1 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 30 

Workplan hr $130 40 

Design and subcontracting hr $130 so 
Construction Oversight hr $100 200 

Documentation reporting hr $130 50 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

MONITORING 

Project management/administration hr $198 10 

Soil/sediment sampling (20 points, once) hr $100 36 

Field equipment/expenses Is $1,000 1 

Lab - As each $15 20 

Data evaluation hr $130 20 

SUBTOTAL OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND MONITORING COSTS 

O&M COST 

Mobilization Is $3,000 1 

Site Clearing (cattails) acre $1,000 7.5 

Project Management hr $195 10 

Oversight + travel expenses Is $2,000 1 

Reporting hr $130 10 

SUBTOTAL FOR O&M 

30 % CONTINGENCY % 30% 

TOTAL 

$10,000 

$15,000 

$5,000 

$7,500 

$109,148 

$30,000 

$176,648 

$52,994 

$5,850 

$5,200 

$10,400 

$20,000 

$6,500 

$47,950 

$277,592 

$1,980 

$3,600 

$1,000 

$300 

$2,600 

$9,480 

$2,844 

$289,916 

$3,000 

$7,500 

$1,950 

$2,000 

$1,300 

$15,750 

$4,725 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

MARSH S OIL: (3B) Bioreduction full scale 

ITEM UNIT UNIT COST QTY 

MONITORING COSTS (SEMI-ANNUAL) 

Project management/administration hr $195 30 

Soil/Sediment Sampling (20 points, twice/yr) hr $100 50 

Field equipment and expenses Is $2,000 1 

Lab - As each $15 40 

Data evaluation hr $100 40 

Reporting hr $130 50 

SUBTOTAL FOR ANNUAL MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 5 years ® 3% 

PRESENT WORTH OF MONITORING 5 years ® 3% 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total 

+ 50% 

- 30% 

TOTAL 

$5,850 

$5,000 

$2,000 

$600 

$4,000 

$6,500 

$23,950 

$7,185 

$93,770 

$142,589 

$530,000 

$800,000 

$380,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

ASSUMPTIONS: 

GENERAL 

1. Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes only one application of the bioreductant will be required. 

2. Assumes the site will require 5 years of performance monitoring to evaluate the bioreduction of arsenic. 

3. Assumes lactate will be used as the bioreductant, and will be applied with an irrigation system. 

4. Assumes yearly clearing of cattails will be required, and cut vegetation will be used as cover in the marsh. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (1) Pump and dispose off-site as hazardous 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization Is $5,000 1 

Site Preparation/Staging Area Is $5,000 1 

Electrical service (propane generator or temp power) Is $10,000 1 

Well installation Is $10,000 1 

Manifold construction Is $5,000 1 

Holding tank - Deliver/Pick-Up (6000 gallon) Is $1,200 1 

Holding tank - Rental days $50 80 

Submersible pump each $2,000 1 

Control panel Is $15,000 1 

Mise electrical/plumbing supplies Is $5,000 1 

Transportation 5000 gal $1,000 9 

Disposal (Hazardous groundwater) gal $0.81 42,000 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 30 

Workplan hr $130 30 

Design and subcontracting hr $130 80 

Permitting hr $130 20 

Construction oversight (10 hr/day + expenses) day $1,000 5 

System start-up hr $100 60 

Documentation reporting hr $130 40 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR O&M COSTS 

Project Management hr $195 30 

Shakedown visits hr $100 20 

Tank change out visits hr $100 108 

Field equipment and travel expenses Is $2,000 1 

Mise Repairs Is $1,500 1 

Utilities/Fuel mo $1,000 3 

SUBTOTAL OF FIRST YEAR O&M 

30 % CONTINGENCY % 30% 

TOTAL 

$5,000 

$5,000 

$10,000 

$10,000 

$5,000 

$1,200 

$4,000 

$2,000 

$15,000 

$5,000 

$9,000 

$34,020 

$105,220 

$31,566 

$5,850 

$3,900 

$10,400 

$2,600 

$5,000 

$6,000 

$5,200 

$38,950 

$175,736 

$5,850 

$2,000 

$10,800 

$2,000 

$1,500 

$3,000 

$25,150 

$7,545 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (1) Pump and dispose off-site as hazardous 

ITEM UNIT 

FIRST YEAR OF GROUNDWATER MONITORING 

Project management/administration hr 

Groundwater sampling (3 samples, 4 times/yr) hr 

Field equipment/expenses Is 

Lab - As each 

Data evaluation hr 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 

SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS 

ANNUAL O&M COSTS 

None Is 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 

MONITORING COSTS (SEMI-ANNUAL) 

Project management/administration hr 

Groundwater sampling (3 wells, twice/yr) hr 

Field equipment and expenses Is 

Lab - As each 

Data evaluation hr 

Reporting hr 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 

30 % CONTINGENCY % 

PRESENT WORTH OF O&M 2 

PRESENT WORTH OF MONITORING 2 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

UNIT COST 

$195 

$100 

$2,000 

$15 

$130 

30% 

$0 

30% 

$195 

$100 

$1,000 

$15 

$100 

$130 

30% 

years @ 

years @ 

QTY TOTAL 

20 $3,900 

50 $5,000 

1 $2,000 

12 $180 

40 $5,200 

$16,280 

$4,884 

$229,595 

1 $0 

$0 

$0 

30 $5,850 

30 $3,000 

1 $1,000 

6 $90 

30 $3,000 

50 $6,500 

$19,440 

$5,832 

3% $0 

3% $48,357 

Total $280,000 

+ 50% $420,000 

- 30% $200,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 
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ASSUMPTIONS: 

GENERAL 

OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (1) Pump and dispose off-site as hazardous 

ITEM UNIT I UNIT COST I QTY 

1 .  Costs rounded up to the nearest ten thousand dollars. 

2.  Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

TOTAL 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes source area groundwater can be captured in one year. 

2.  Assumes 2 years of monitoring will be required to evaluate the performance of the source area treatment. 

! I  
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (2) Pump and treat on-site 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization Is $5,000 1 

Site Preparation/Staging Area Is $10,000 1 

Electrical service (propane generator or temp power) Is $10,000 1 

Well installation Is $10,000 1 

Manifold construction Is $5,000 1 

Submersible pump Is $1,500 1 

Treatment Shed Is $15,000 1 

Water Treatment System Is $100,000 1 

- Solids handling Is $60,000 1 

- Delivery and removal roll-off box Is $1,000 1 

- Solids roll off box for disposal day $50 150 

Control panel Is $30,000 1 

Mise electrical/plumbing supplies Is $10,000 1 

Treatment Chemicals 

- Ferric sulfate lb $1.04 30,000 

- Limestone tons $35 11  

- Peroxide gal $45 45 

Transport and disposal of solids (non-hazardous) tons $70 60 

Demobilization (Site Restoration and Decommission) Is $10,000 1 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 30 

Workplan hr $130 40 

Design and subcontracting hr $130 80 

Permitting hr $130 20 

Construction oversight Is $20,000 1 

System start-up hr $100 60 

Documentation reporting hr $130 40 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

TOTAL 

$5,000 

$10,000 

$10,000 

$10,000 

$5,000 

$1,500 

$15,000 

$100,000 

$60,000 

$1,000 

$7,500 

$30,000 

$10,000 

$31,200 

$385 

$2,025 

$4,200 

$10,000 

$312,810 

$93,843 

$5,850 

$5,200 

$10,400 

$2,600 

$20,000 

$6,000 

$5,200 

$55,250 

$461,903 

[ 3  
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (2) Pump and treat on-site 

ITEM UNIT UNIT COST QTY 

FIRST YEAR O&M COSTS 

Project Management hr $195 50 

Shakedown visits + Travel time hr $100 40 

Batch refill visits hr $100 420 

Field equipment and travel expenses Is $4,000 1 

Mise Repairs Is $1,500 1 

Utilities/Fuel mo $3,000 3 

SUBTOTAL OF FIRST YEAR O&M 

30 % CONTINGENCY % 30% 

FIRST YEAR OF GROUNDWATER MONITORING 

Project management/administration hr $195 20 

Groundwater sampling (3 samples, 4 times/yr) hr $100 50 

WPDES sampling hr $100 50 

Field equipment/expenses Is $2,000 1 

Lab - As each $15 12 

Lab - WPDES each $75 12 

Data evaluation hr $130 40 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS 

TOTAL 

$9,750 

$4,000 

$42,000 

$4,000 

$1,500 

$9,000 

$70,250 

$21,075 

$3,900 

$5,000 

$5,000 

$2,000 

$180 

$900 

$5,200 

$22,180 

$6,654 

$582,062 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (2) Pump and treat on-site 

ITEM UNIT UNIT COST QTY 

ANNUAL O&M COSTS 

None Is $0 1 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 30% 

MONITORING COSTS (SEMI-ANNUAL) 

Project management/administration hr $195 30 

Groundwater sampling (3 wells, twice/yr) hr $100 30 

Field equipment and expenses Is $1,000 1 

Lab - As each $15 6 

Data evaluation hr $100 30 

Reporting hr $130 50 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 2 years @ 3% 

PRESENT WORTH OF MONITORING 2 years @ 3% 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total 

+ 50% 

- 30% 

TOTAL 

$0 

$0 

$0 

$5,850 

$3,000 

$1,000 

$90 

$3,000 

$6,500 

$19,440 

$5,832 

$0 

$48,357 

$640,000 

$960,000 

$450,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

ASSUMPTIONS: 

GENERAL 

1. Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes source area groundwater can be captured in one year. 

2. Assumes 2 years of monitoring will be required to evaluate the performance of the source area treatment. 

3. Water treatment system includes power generation, chemical metering pumps, solids hoppers, mixing tanks, and mixers. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (3) In-situ treatment of water 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization Is $10,000 1 

Site Preparation Is $10,000 1 

Excavation and stockpile of overburden soil cy $10 650 

Mixing of treatment chemicals day $2,000 10 

Treatment Chemicals 

- Ferric sulfate lb $1 .04 30,000 

- Limestone tons $35 11 

- Peroxide gal $45 45 

Replace overburden soil and compaction cy $10 650 

Site restoration Is $7,000 1 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 40 

Workplan hr $130 40 

Design and subcontracting hr $130 100 

Permitting hr $130 20 

Construction oversight Is $20,000 1 

Mise expenses Is $2,000 1 

Documentation reporting hr $130 40 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR O&M COSTS 

None Is $0 1 

SUBTOTAL OF FIRST YEAR O&M 

30 % CONTINGENCY % 30% 

TOTAL 

$10,000 

$10,000 

$6,500 

$20,000 

$31,200 

$385 

$2,025 

$6,500 

$7,000 

$93,610 

$28,083 

$7,800 

$5,200 

$13,000 

$2,600 

$20,000 

$2,000 

$5,200 

$55,800 

$177,493 

$0 

$0 

$0 

1 :\WPMSN\PJT\00-07201 \05\0007201 05-007 .XLS 8/7/2007 
Page 1 of 3 © 2007 RMT, I nc. All rights reserved. 

1 1  



OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (3) In-situ treatment of water 

ITEM UNIT UNIT COST 

FIRST YEAR OF GROUNDWATER MONITORING 

Project management/administration hr $195 

Groundwater sampling (3 samples, 4 times/yr) hr $100 

Field equipment/expenses Is $2,000 

Lab - As each $15 

Lab - As (Field verification sampling - quick turn) each $40 

Data evaluation hr $130 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS 

ANNUAL O&M COSTS 

None Is $0 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 30% 

MONITORING COSTS (SEMI-ANNUAL) 

Project management/administration hr $195 

Groundwater sampling (3 wells, twice/yr) hr $100 

Field equipment and expenses Is $1,000 

Lab - As each $15 

Data evaluation hr $100 

Reporting hr $130 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 2 years @ 

PRESENT WORTH OF MONITORING 2 years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

QTY TOTAL 

20 $3,900 

50 $5,000 

1 $2,000 

12 $180 

20 $800 

40 $5,200 

$17,080 

$5,124 

$199,697 

1 $0 

$0 

$0 

30 $5,850 

30 $3,000 

1 $1,000 

6 $90 

30 $3,000 

50 $6,500 

$19,440 

$5,832 

3% $0 

3% $48,357 

Total $250,000 

+ 50% $380,000 

- 30% $180,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SOURCE AREA: (3) In-situ treatment of water 

ITEM 

ASSUMPTIONS: 

GENERAL 

1. Costs rounded up to the nearest ten thousand dollars. 

UNIT I UNIT COST I 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY TOTAL 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes one in-situ treatment will adequately address the source area. 

2. Assumes 2 years of monitoring will be required to evaluate the performance of the source area treatment. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SLOUGH WATER: (1) Impermeable barrier 

ITEM UNIT UNIT COST QTY 

DIRECT CAPITAL COSTS 

Mobilization ls $10,000 1 

Site Preparation (road building or mats) ls $15,000 1 

Vertical barrier cost (installation included) sf $15 10,000 

Erosion Control ls $5,000 1 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY (DIRECT CAPITAL) % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 30 

Workplan hr $130 40 

Design and subcontracting hr $130 80 

Permitting hr $100 20 

Construction oversight hr $100 150 

Documentation reporting hr $130 40 

SUBTOTAL OF INDIRECT CAPTIAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR OF SLOUGH MONITORING 

Project management/administration hr $195 15 

Surface water sampling (2 points, twice) hr $100 20 

Field equipment/expenses ls $2,000 1 

Lab - As each $15 4 

Data evaluation hr $130 25 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND MONITORING COSTS 

TOTAL 

$10,000 

$15,000 

$150,000 

$5,000 

$180,000 

$54,000 

$5,850 

$5,200 

$10,400 

$2,000 

$15,000 

$5,200 

$43,650 

$277,650 

$2,925 

$2,000 

$2,000 

$60 

$3,250 

$10,235 

$3,071 

$290,956 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SLOUGH WATER: (1) Impermeable barrier 

ITEM UNIT UNIT COST 

O&M COST 

Project management/administration hr $175 

Semi-annual Site Visit hr $100 

Field Expenses ls $1,000 

Mise Repairs ls $3,000 

Reporting hr $130 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 30% 

MONITORING COSTS 

Project management/administration hr $195 

Surface water sampling (2 points, twice a yr) hr $100 

Field equipment/expenses ls $1,000 

Lab - As each $15 

Data evaluation and reporting hr $130 

SUBTOTAL FOR ANNUAL MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 5 years @ 

PRESENT WORTH OF MONITORING 5 years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

GENERAL 

1. Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY TOTAL 

10 $1,750 

20 $2,000 

1 $1,000 

1 $3,000 

25 $3,250 

$9,250 

$2,775 

15 $2,925 

20 $2,000 

1 $1,000 

4 $60 

25 $3,250 

$9,235 

$2,771 

3% $55,071 

3% $54,982 

Total $410,000 

+ 50% $620,000 

- 30% $290,000 

Prepared By: A. Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes this option will be used in conjuction with marsh sediment treatment, such that 5 years of monitoring and O&M will be 

required following construction. If used as a stand alone option, the time for treatment and cost would increase. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

ITEM 

PROJECT NO. 7201.05 

SLOUGH WATER: (1) Impermeable barrier 

UNIT I UNIT COST I QTY 

2. Assumes the barrier will be left in place following the 5 years of monitoring. 

3. Assumes no surface water management will be required once the barrier is in place. 

TOTAL 

4. Assumes a vertical barrier that is 2000 ft long, 5 feet deep, and made of either 100 mil HOPE or 1/4-inch thick polyethylene. 

5. Assumes the barrier will be installed using a trench, if conditions are dry enough, or another appropriate method. 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SLOUGH WATER: (2) Capture and treat water on-site 

ITEM UNIT UNIT COST 

DIRECT CAPITAL COSTS 

Mobilization Is $10,000 

Site Preparation (Staging area and road building) Is $15,000 

Pipe installation cost (above grade) ft $5 

Electrical service (propane generator or temp power) Is $10,000 

Control Panel Is $30,000 

Pumps and control instrumentations Is $5,000 

Slough retention/overflow structure each $10,000 

Holding Tanks (2,500 gallons) each $5,000 

Sump pumps for holding tanks each $200 

Treatment Shed Is $15,000 

Mise electrical and plumbing Is $10,000 

Water Treatment System Is $100,000 

Solids separation Is $20,000 

Treatment Chemicals 

- Ferric sulfate lb $1 .04 

- Limestone lb $1 

- 55-gallon drums for solids each $50 

Transport and disposal of solids (non-hazardous) Is $500 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY (DIRECT CAPITAL) % 30% 

INDIRECT CAPITAL COSTS 

Project management/administration hr $195 

Workplan hr $130 

Design and subcontracting hr $130 

Permitting hr $100 

Construction oversight Is $20,000 

Documentation reporting hr $130 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

QTY TOTAL 

1 $10,000 

1 $15,000 

1) 00 $5,500 

1 $10,000 

1 $30,000 

1 $5,000 

2 $20,000 

4 $20,000 

4 $800 

1 $15,000 

1 $10,000 

1 $100,000 

1 $20,000 

30 $31 

250 $250 

2 $100 

1 $500 

$262,181 

$78,654 

30 $5,850 

40 $5,200 

so $10,400 

20 $2,000 

1 $20,000 

15 $1,950 

$45,400 

$386,236 

z:6 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SLOUGH WATER: (2) Capture and treat water on-site 

ITEM UNIT UNIT COST 

FIRST YEAR O&M COSTS 

Project Management hr $195 

Shakedown visits hr $130 

Site Visits hr $100 

Mise Repairs Is $2 

Utilities/Fuel mo $3,000 

SUBTOTAL OF FIRST YEAR O&M 

30 % CONTINGENCY % 30% 

FIRST YEAR OF SLOUGH MONITORING 

Project management/administration hr $195 

Surface water sampling (2 points, twice) hr $100 

WPDES Samples (6 times) hr $100 

Field equipment/expenses Is $1,000 

Lab - As each $15 

Lab - WPDES each $75 

Data evaluation hr $130 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND MONITORING COSTS 

QTY TOTAL 

40 $7,800 

40 $5,200 

70 $7,000 

1 $2 

3 $9,000 

$29,002 

$8,701 

10 $1,950 

20 $2,000 

50 $5,000 

1 $1,000 

4 $60 

6 $450 

1 5  $1,950 

$12,410 

$3,723 

$402,369 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SLOUGH WATER: (2) Capture and treat water on-site 

ITEM UNIT UNIT COST 

O&M COST 

Project management/administration hr $195 

Site visits hr $100 

Field expenses Is $3,000 

Control Panel management Is $5,000 

Treatment Chemicals 

- Ferric sulfate lb $1 .04 

- Limestone lb $1 

- 55-gallon drums for solids each $50 

Transport and disposal of solids (non-hazardous) Is $500 

Mise Repairs Is $1,500 

Documentation hr $130 

Utilities/Fuel mo $3,000 

Decommissioning ( cost/5yrs) Is $5,000 

SUBTOTAL FOR ANNUAL O&M 

30 % CONTINGENCY % 30% 

MONITORING COSTS 

Project management/administration hr $195 

Surface water sampling (2 points, twice a yr) hr $100 

WPDES Samples (6 times) hr $100 

Field equipment/expenses Is $1,000 

Lab - As each $15 

Lab - WPDES each $75 

Data evaluation and reporting hr $130 

SUBTOTAL FOR ANNUAL MONITORING 

30 % CONTINGENCY % 30% 

PRESENT WORTH OF O&M 5 years @ 

PRESENT WORTH OF MONITORING 5 years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

GENERAL 

QTY TOTAL 

20 $3,900 

70 $7,000 

1 $3,000 

1 $5,000 

30 $31 

250 $250 

2 $100 

1 $500 

1 $1,500 

20 $2,600 

4 $12,000 

1 $5,000 

$40,881 

$12,264 

15 $2,925 

20 $2,000 

50 $5,000 

1 $1,000 

4 $60 

6 $450 

20 $2,600 

$14,035 

$4,211 

3% $243,391 

3% $83,559 

Total $730,000 

+ 50% $1,100,000 

- 30% $520,000 

Prepared By: A Sellwood 6/19/07 

QA'd By: SAK 6/20/07 

1.:'1 
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OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH FEASIBILITY STUDY 

KEWAUNEE, WI 

PROJECT NO. 7201.05 

SLOUGH WATER: (2) Capture and treat water on-site 

ITEM UNIT UNIT COST 

1. Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY TOTAL 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

SPECIFIC 

1. Assumes 10,000 gallons of water = max water captured per flow event, and 6 flow events per year. 

2. Assumes above grade plumbing and utilities to run system, and decommissioning of the equipment and plumbing at the end of treatment. 

3. Assumes this option will be used in conjunction with marsh sediment treatment, such that 5 years of monitoring and O&M will be 

required following construction. If used as a stand alone option, the time for treatment and cost would increase. 

4.  Water treatment system includes power generation, chemical metering pumps, solids hoppers, mixing tanks, and mixers. 
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