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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 ug/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
arsenicnear 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 arsenicis
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 treatment 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:
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m  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.

m  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.

m  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;

m  The source area be remediated either through pump and disposal of contaminated
groundwater off-site, or in situ treatment.

m  The marsh soil be remediated using a bioreduction approach, with field trials being
conducted prior to any full-scale implementation.

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

RMT, Inc. | Wisconsin Department of Natural Resources v
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Section 1
Introduction

1.1 Background

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 (MWO04-10), where
the concentrations exceed 1,000,000 pg/L. Concentrations in the groundwater monitoring wells
to the east of the cap are in the low to 1,000 part per billion (ug/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 MWO02-7, 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
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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 ug/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:

m  To evaluate the effectiveness of various stabilizing agents and the feasibility of
implementing in situ stabilization/solidification

m  To evaluate the effectiveness of various adsorption agents and the feasibility of
constructing a permeable reactive barrier (PRB)

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

m  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:

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

m  Evaluate the effectiveness of various stabilizing agents for in situ stabilization/solidification
of the marsh soil.

m  Evaluate bioremediation of the marsh soil.
m  Evaluate groundwater treatment options for the source area.
m  Evaluate water treatment options for the slough water.

m  Develop feasible conceptual remedial options for the source area, marsh soil, and slough
water; and estimate the cost for each alternative.

RMT, Inc. | Wisconsin Department of Natural Resources 2
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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.

21 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 to 104 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
to 107 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.Ire.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

2.21 Sample Collection and Compositional Analysis

A sampling plan was prepared and approved by both the WDNR and the USEPA 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 in 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-10A, 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
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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 (R? =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
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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 theleaching tests
is needed for evaluating successful treatment. Since the target arsenic concentration for
groundwater is 148 ug/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 pg/L.

2.3  June 2006 Soil Sampling (Cap Area)

Thehighest 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 concentrations 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 ug/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 (5B02-17 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 MWO04-10. The arsenic concentrations in the groundwater at MW04-10,
in the 1,000,000 to 2,000,000 pg/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 pg/L)
in the groundwater under the railroad tracks, near MW04-10, which is the source area for the
site. The source area (>100,000 pg/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 MWO04-10. 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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Section 3
Treatability Studies

3.1 Marsh Soil Treatability Studies

The residual arsenicin the upper 2 feet of soil at 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 treatinent 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), O (element), +III
(arsenite), and +V (arsenate). Of these, the +IIl 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 HiAs, 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 transformations of arsenic in the soil environment.
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Arsenate is chemically similar to phosphate, and occurs in a variety of protonation states
— H3As0s4, H2As0+, HAsO4%, and AsO4*. In the pH range common in the marsh
environment (from slightly acidic to slightly basic), H2AsOs and HAsOs? 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., MnO,
Al(OH)s). 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 (H3AsOs) or as the monoanion (H2AsOs ). 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:

RMT, Inc. | Wisconsin Department of Natural Resources 10
IAWPMSN\PJT\00-07201\05\ R000720105-002.D0C  8/8/07 Final August 2007



— Al(OH)3 —  Fex(SO4);

—~  FexOs —  Fez (S04)3+ CaCOs

— Al (S04)3 —  Pyrite (Fe5)

— Al (SO4)3+ CaCOs — Cement

—  Metallic iron (Fe) — Arsenic adsorbent (Anderson)

—  Iron foundry byproducts

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 untreated 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%) — AI(OH)s, pyrite

— Moderate effectiveness (arsenic reduction of 50 to 80%) - Al, (SO4)s, Fe; (SO4)3, Fe20;,
foundry byproducts, Anderson arsenic adsorbent

—  Good effectiveness (arsenic reduction of >90%) — Fe2(SOs)s + CaCOs, Fe, cement

Al(OH)z 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 (Na.S) was also going to be tested. However, strong hydrogen sulfide (H2S)
odors were encountered during sample preparation. Because H:S 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 Al (SO4)s, Fez (SOs1)s, and Fe20s. 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 ug/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® (25%)

—  Wastewater treatment sludge from cheese manufacturing® (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

M 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 MWO04-10, 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). Ferriciron 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 MWO04-10.

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 ferriciron, with pH adjustment 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 levelsif 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 ng/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 (CaCOs) 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 ng/L suggests that some of the arsenic in the new sample may still be in the
arsenite (As(IIl)) 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 pg/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 CaCOs.

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 ug/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 CaCOs 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 ug/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 CaCOs was
added for pH control. pH was measured after both iron and limestone addition, while
arsenic was measured after the CaCOs 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 CaCOs
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. Insituremediation - 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. Treatinent 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 preventimpacted 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 Vs-inch polyethylene material. RMT assumes that the barrier
would be installed in the winter. The barrier would extend approximately 2 feet above

RMT, Inc. | Wisconsin Department of Natural Resources 26
I\WPMSN\PJT\00-07201\05\R000720105-002.00C  8/9/07 Final August 2007



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 treatment 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

m  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.

m  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 pg/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.

m  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.

m  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.

m  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.
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5.2 Marsh Soil Treatability Studies

5.3

54

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
minor 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 indicates that bioreduction is a potential method for removing
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.

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 continuing 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 11 pg/L, and resulted in a solid
that leached low-level (<1.0 mg/L) arsenic in a TCLP test.

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 pg/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:

m  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.

m  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

m  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 by 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.

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).

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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Compositional Analysis of Samples Collected in November 2005
Kewaunee Marsh, Kewaunee, Wisconsin

Table 1

SOLIDS COMPOSITIONAL ANALYSIS (mg/kg) (DRY WEIGHT)
VOLATILE
SAMPLE %o (%) TOC ARSENIC CALCIUM IRON PHOSPHORUS

T-1 17.6 61.3 630,000 2,500 92,000 6,400 830

T-3 18.4 61.3 380,000 900 33,000 5,300 680
T-5 11.7 61.9 350,000 720 58,000 7,400 1,400
T-6 19.6 42.0 480,000 240 61,000 8,200 1,100
T-7 31.1 26.8 380,000 86 35,000 10,000 1,300
T-8 14.0 75.9 560,000 140 34,000 6,500 1,200
T-9 14.4 79.1 640,000 660 22,000 5,000 1,300
T-10 7.35 80.2 490,000 760 30,000 5,600 1,600
T-10A 8.64 83.1 510,000 590 26,000 4,600 2,100
T-10B 8.86 82.7 430,000 850 38,000 6,700 1,700
T-11 8.29 53.5 290,000 670 87,000 16,000 2,600
T-12 11.3 60.6 340,000 570 25,000 5,700 2,200
T-14 10.8 79.3 450,000 110 24,000 6,100 1,900
T-15 5.93 88.6 480,000 120 15,000 2,900 1,600

T-16 13.5 70.9 460,000 490 44,000 8,500 980
T-17 6.62 79.9 410,000 520 24,000 4,900 1,400

RMT, Inc. | Wisconsin Department of Natural Resources

IAXWPMSN\PJT\00-07201\05\R000720105-002.DOC  8/8/07

Final August 2007



Table 2

Leaching and Compositional Arsenic Concentrations — November 2005

SCREENING LEACHINGTEST RESULTS
COMPOSITIONAL TCLP SPLP - East SPLP - Site
As ARSENIC ARSENIC ARSENIC
SAMPLE (mg/kg) pH (ng/L) pH (ng/L) pH (ng/L)
Criteria 5,000 148 148
T-1 2,500 5.54 1,720 7.46 806 7.51 562
T-3 900 513 239 7.82 136 7.54 104
T-5 720 5.27 688 8.07 202 7.55 125
T-6 240 513 947 7.62 479 7.59 294
T-7 86 5.23 696 7.58 308 7.34 248
T-8 140 5.02 384 7.17 181 7.40 144
T-9 660 5.01 1,090 7.24 769 7.40 493
T-10 760 5.00 247 7.49 164 7.49 119
T-10A 590 4.99 374 7.48 204 7.59 233
T-10B 850 5.01 831 7.56 462 7.56 399
T-11 670 5.03 584 7.39 164 7.57 128
T-12 570 5.01 514 7.46 241 7.56 173
T-14 110 4.98 272 7.09 102 7.47 66.5
T-15 120 4.96 203 6.90 120 7.50 102
T-16 490 5.17 801 7.89 99.2 7.52 75.3
T-17 520 498 301 7.11 168 7.45 146
Mod 5.03 518 7.79 221 7.52 189
Site groundwater 7.66 12.10
Notes:

Leachate arsenic concentrations shown in pg/L.
SPLP-Site = synthetic precipitation leaching procedure using site groundwater.

Footnote:

(M Above Limit of Detection, but below Limit of Quantitation (absolute value uncertain).

Mod = moderately contaminated composite sample (T-3, -5, -6, -9, -10, -104, -10B, -11, -12, -16, and -17).
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Comparison of Historical and Current Arsenic Concentrations

Table 3

ARSENIC CONCENTRATION (mg/kg)

LOCATION 1994 NOVEMBER 2005 JUNE 2006
TS-18 2,030 340
TS-1/19 10,700 2,500 6,100
TS-20 4,600 910
TS-21 2,660 640
TS-22 5,480 1,800
TS-23 4,500 1,500
TS-24 1,880 1,100
Mean 4,550 1,770
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Table 4
Source Area Groundwater Concentrations — April 3, 2007

LOCATION CONCENTRATION
ARSENIC CALCIUM IRON MAGNESIUM SODIUM
TRANSECT SITE (ng/L) (mg/L) (mg/L) (mg/L) (mg/L)

20 NW 82,000 180 1.6 78 16

T(-1) 0 44,000 170 1.1 97 14

20 SE 118,000 290 0.77 100 33

40 NW 1,140 130 0.46 50 11

30 NW 100,000 140 0.43 62 11

20 NW 122,000 140 0.28 59 8.3

T 10 NW 640,000 220 0.77 140 12

0 (MW04-10) 2,200,000* 470 0.072 240 15

10 SE 46,000 130 0.54 57 8.5

20SE 22,000 340 8.8 80 95

30SE 14,800 110 0.21 50 13

1-4' 5,400 110 <0.025 65 66

6-9’ 3,600 120 <0.025 66 64

T2 0 11-14’ 5,600 120 <0.025 67 63

16-19 4,600 120 <0.025 67 60

21-24’ 5,200 120 <0.025 66 55

40 NW 38 120 0.82 30 12

30 NW 94,000 150 8.9 36 14

10 NW 1,160,000 320 0.093 140 12

T4 0 1,300,000 310 0.28 150 14

10 SE 660,000 190 0.11 90 17

20SE 340,000 180 0.091 69 13

30SE 78,000 120 <0.025 45 10

20NW 680,000 240 0.041 90 11

T5 0 560,000 220 0.076 84 10

20SE 86,000 120 <0.025 45 9.1

N. Slough 1,700 43 0.14 18 9.2
Notes:

1. Samples were collected using a Geoprobe®.
2. Arsenicanalysis (except for MW04-10) was performed by Pace Laboratories; all other analyses were performed in the RMT
Applied Chemistry Laboratory.
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Kewaunee Marsh Treatability Results

Table 5

SCREENING LEACH TEST RESULTS

TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE ARSENIC ARSENIC ARSENIC
pH (ug/L) pH (ug/L) pH (ug/L)
Untreated
Untreated High Arsenic Composite (T-1)

Replicate 1 5.54 1,720 7.46 806 7.51 562
Replicate 2 5.63 1,640 7.82 765 7.54 522
Replicate 3 5.83 1,430 8.42 753 7.53 563

Replicate 4 5.90 2,550 8.38 1,760 7.59 1,320
Replicate 5 5.94 2,060 8.26 1,170 7.78 715
Mean 5.77 1,880 8.07 1,050 7.59 736

Untreated Moderate Arsenic Composite
Replicate 1 5.03 518 7.79 221 7.52 189
Replicate 2 5.08 497 7.56 303 7.52 215
Replicate 3 5.18 558 8.15 190 7.53 135
Replicate 4 5.10 767 7.82 339 7.54 330
Replicate 5 5.03 664 7.64 243 7.66 249
Mean 5.10 600 7.79 259 7.55 224
Aluminum Hydroxide (AI(OH)s)
High Arsenic Composite (T-1)

Untreated 5.77 1,880 8.07 1,050 7.59 736
1% Al(OH)3 5.65 2,000 8.21 980 7.37 753
2.5% Al(OH)s 5.52 1,890 8.13 1,000 7.44 781
5% Al(OH)s 5.87 1,630 8.22 913 7.42 680
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Kewaunee Marsh Treatability Results

Table 5 (continued)

SCREENING LEACH TEST RESULTS

TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE pH ARSENIC pH ARSENIC pH ARSENIC
(jg/L) (prg/L) (ng/L)
Aluminum Hydroxide (continued)
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
1% Al(OH)s 5.09 610 7.84 298 7.42 248
2.5% Al(OH)s 5.05 596 7.88 298 7.53 232
5% Al(OH)3 5.07 615 7.96 266 7.48 227
Ferric Oxide (Fez20s)
High Arsenic Composite (T-1)

Untreated 5.77 1,880 8.07 1,050 7.59 736
1% Fe20s3 5.56 1,340 8.27 519 7.44 368
2.5% Fe20s 5.76 766 8.25 382 7.44 245
5% Fe20s 5.52 645 8.36 262 7.46 183
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
1% Fe20s 5.10 473 8.04 217 7.38 119
2.5% Fex0s 5.12 273 792 132 7.45 103
5% Fe20s3 5.10 229 7.88 77.5 7.39 57
Aluminum Sulfate (A12(SO4)3)

High Arsenic Composite (T-1)

Untreated 5.77 1,880 8.07 1,050 7.59 736
1% Al2(SO4)3 5.49 988 7.54 232 7.15 267
2.5% Al(SOs)s 5.36 640 6.80 113 6.68 119
5% Alz(SO4)3 5.01 597 5.34 539 6.05 127
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Kewaunee Marsh Treatability Results

Table 5 (continued)

SCREENING LEACH TEST RESULTS
TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE pH ARSENIC pH ARSENIC pH ARSENIC
(ug/L) (ug/L) (ug/L)
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
1% Al2(SOs)3 5.04 414 6.26 49.2 6.88 57.9
2.5% Al2(SOs)3 493 210 4.66 139 6.07 21.5
5% Al2(SOs)3 4.83 286 4.15 249 5.35 80.7
High Arsenic Composite (T-1)
Untreated 5.77 1,880 8.07 1,050 7.59 736
1% Alx(SOs4)s 5.57 252 7.54 133 7.21 211
2.5% Al2(SO4)3 5.47 146 5.59 434 6.92 88.9
5% Al2(SOs)3 5.36 194 5.48 148 5.97 42.5
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
1% Al(SOs)3 5.03 183 5.15 42.6 6.62 39.5
2.5% Al(SO4)s 5.04 163 5.11 31.3 5.72 30.8
5% Al2(SOs)3 4.88 136 4.24 140 4.88 39.9
Aluminum Sulfate plus Calcium Carbonate
High Arsenic Composite (T-1)
Untreated 5.77 1,880 8.07 1,050 7.59 736
1% Al2(SO4)s + 5.88 172 7.70 95.3 7.76 336
1% CaCO:s
2.5% Al(SOs)s + 5.90 413 8.58 202 8.09 94.9
2.5% CaCOs
5% Al2(SOs)s + 6.09 166 8.49 107 8.07 112
5% CaCOs
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Table 5 (continued)

Kewaunee Marsh Treatability Results

SCREENING LEACH TEST RESULTS

TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE pH ARSENIC pH ARSENIC pH ARSENIC
(ug/L) (ug/L) (ug/L)
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
1% Al(SO4)s + 523 167 7.74 39.3 7.37 35.5
1% CaCOs
2.5% AL(SO4)s + 513 65.2 7.51 26.7 7.22 31.4
2.5% CaCOs
5% Al(SOa)s + 5.26 58.8 7.64 16.0 7.57 26.9
5% CaCOs
Metallic Iron (Fe)
High Arsenic Composite (T-1)
Untreated 5.77 1,880 8.07 1,050 7.59 736
1% Iron metal 6.45 45.8 8.20 271 7.55 98.9
2.5% Iron metal 6.74 33.7 8.46 221 7.59 18.1
5% Iron metal 6.90 54.1 7.93 60 7.96 14.4
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
1% Iron metal 5.35 97 7.94 55.8 7.55 234
2.5% Iron metal 5.97 37.7 8.10 219 7.67 19.0
5% Iron metal 6.73 51.7 8.25 46.9 7.85 17.3
High Arsenic Composite (T-1)
Untreated 5.77 1,880 8.07 1,050 7.59 736
0.5% Iron metal 5.66 81.4 8.27 156 7.53 82.4
(immediate)
1% Iron metal 5.55 1150 8.32 418 7.54 170
(immediate,
duplicate)
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Kewaunee Marsh Treatability Results

Table 5 (continued)

SCREENING LEACH TEST RESULTS

TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE pH ARSENIC pH ARSENIC pH ARSENIC
(pg/L) (hg/L) (r1g/L)
2.0% Iron metal 5.74 82.9 8.39 53.8 7.92 10.5
(immediate)
2.5% Iron metal 6.44 48.4 8.52 32.8 7.82 10
(immediate,
duplicate)
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
0.5% Iron metal 5.28 48.7 8.19 42.9 7.53 219
(immediate)
1% Iron metal 5.27 76.3 8.26 11.7 7.61 17.6
(immediate,
duplicate)
2.0% Iron metal 5.16 155 8.11 55 7.62 14.6
(immediate)
2.5% Iron metal 5.35 752 8.36 19.2 7.79 13.4
(immediate,
duplicate)
High Arsenic Composite (T-1)
Untreated 5.77 1,880 8.07 1,050 7.59 736
0.5% Iron metal 5.82 731 8.13 295 7.56 197
(1 week)
1% Iron metal 5.61 405 8.26 258 7.59 92.8
(1 week)
2.0% Iron metal 6.39 522 8.50 232 7.84 <6
(1 week)
2.5% Iron metal 5.88 634 8.36 73.8 7.64 55.9
(1 week)
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Table 5 (continued)
Kewaunee Marsh Treatability Results

SCREENING LEACH TEST RESULTS

TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE pH ARSENIC pH ARSENIC pH ARSENIC
(ng/L) (ng/L) (ug/L)
Moderate Arsenic Composite
Untreated 5.10 600 7.79 259 7.55 224
0.5% Iron metal 5.19 65.5 7.73 20.2 7.60 21.9
(1 week)
1% Iron metal 5.20 59 7.88 <6 7.72 <6
(1 week)
2.0% Iron metal 5.18 40.7 7.63 36.6 7.70 <6
(1 week)
2.5% Iron metal 5.40 53.4 7.70 9.2 7.56 <6
(1 week)
Foundry Waste Byproducts
Moderate Arsenic Composite
Untreated 5.16 340 7.94 140 7.72 170
5% Kohler 5.15 200 8.28 78 7.79 69
Foundry
byproducts
10% Kohler 5.08 35 8.21 84 7.74 65
Foundry
byproducts
25% Kohler 5.08 37 8.20 78 7.84 31
Foundry
byproducts
5% Manitowoc 5.16 290 8.04 130 7.75 83
Foundry
byproducts
5% Sharon 5.21 200 8.29 140 7.81 85
Foundry
byproducts
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Table 5 (continued)
Kewaunee Marsh Treatability Results

SCREENING LEACH TEST RESULTS

TCLP SPLP (EAST) SPLP (SITE GROUNDWATER)
SAMPLE pH ARSENIC pH ARSENIC pH ARSENIC
(ug/L) (ug/L) (ug/L)
5% Metals 5.72 250 8.30 140 7.87 91
Technology
Foundry
byproducts
Anderson Arsenic Adsorbent
Moderate Arsenic Composite
10% Adsorbent 5.14 110 8.33 87 7.92 65
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Table 6
Bioreductant Test 1 - Effect on Soil Arsenic Concentration

PORE WATER As
SAMPLE SOLIDS VOLATILE SOLIDS ARSENIC ARSENIC
As
TREATMENT REP % % mg/kg pH (ng/L)
Untreated A 830
10.2 75.8 750 7.66 120
C 830
Avg 803
5% Bioreductant A 710
9.86 70.1 760 7.61 130
C 770
Avg 745
10% Bioreductant A 590
12.6 76.6 640 7.61 170
C 650
Avg 627
25% Bioreductant A 440
14.4 71.6 450 7.99 310
C 470
Avg 453
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Table 7
Bioreductant Test 2 - Effect on Soil Arsenic Concentration

ARSENIC SOLIDS
GAS CONCENTRATION, ARSENIC
GENERATION, PORE WATER CONCENTRATION,
SAMPLE mL ug/L mg/kg % 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.
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Table 8

Arsenic Concentrations in MWO04-10 Water Treated With Ferrous II and Ferric III Iron

DISSOLVED
ARSENIC
SAMPLE OBSERVATION pH (ng/L)
Untreated 2,300,000
4 mM Fe(Il) 5.53 1,700,000
8 mM Fe(Il) 4.12 1,400,000
16 mM Fe(II) Olive-green solids 3.76 1,300,000
32 mM Fe(Il) 3.65 1,100,000
8 mM Fe(IlI) 3.64 1,400,000
16 mM Fe(I1I) 3.07 640,000
32 mM Fe(IIl) 2.90 3,900
40 mM Fe(IlI) + 40 mM HCO:s Cream-colored solids 3.50 460,000
40 mM Fe(III) + 80 mM HCOs 6.01 390,000
40 mM Fe(III) + 120 mM HCOs 6.39 400,000
40 mM Fe(III) + 160 mM HCOs 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 Fe
SAMPLE pH (1g/L) (mg/L) pH (ng/L) (mg/L)
Untreated 6.39 2,235,000 BD
0.024 M 4.14 1,429,000 379 7.00 798,000 157
Fe(II) 0.032 M 3.97 1,356,000 607 6.86 498,000 8.64
0.040 M 3.85 1,308,000 868 6.72 184,000 27.2
0.048 M 3.80 1,273,000 996 6.60 74,800 72
0.048 M 1.87 375,000 46.5 7.03 266,000 0.37
Fe(I1I) 0.064 M 1.69 231,000 228 7.01 9,640 0.27
0.080 M 1.63 336,000 580 6.63 630 0.58
0.092 M 1.60 484,000 907 6.38 190 0.83
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Effect of pH Adjustment on Arsenic Concentrations
in MW04-10 Water Treated With Ferric Iron

Table 10

SOLUTION CONCENTRATION
0.080 M Fe(III) AND MgO DOSE pH ARSENIC, pg/L
Fe(11I) MgO Dose
Untreated 6.39 2,200,000
0 MgO 1.46 465,000

0.020 M MgO 1.84 96,600
0.040 M MgO 2.36 10,200
0.060 M MgO 5.15 230

0.080 M 0.080 M MgO 8.10 1,680
0.10 M MgO 8.95 2,000
0.20 M MgO 953 2,880
0.30 M MgO 9.87 1,860
0.40 M MgO 10.13 1,000
0.50 M MgO 10.15 420
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Table 11

Effect of Two- Step Ferric Iron Addition on Arsenic Concentrations
in MWO04-10 Water and the Composition and TCLP Arsenic

Concentrations of the Resultant Solids

SAMPLE ANALYTICAL RESULTS
SOLUTION
ARSENIC
pH (ng/L)
Untreated solution 6.39 2,200,000
First iron addition — 0.60 M Fe(III) + 2.5 g Mg(OH)2/L 5.36 210
Second iron addition 0.0225 M Fe(III) + 0.2 g Mg(OH)2/L 9.01 40
SOLIDS FROM STEP 1
ARSENIC IRON
Composition (mg/kg) 210,000 220,000
ARSENIC
pH (ng/L)
TCLP 5.17 5,200
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Table 12

Effect of Ferric Iron Dose on Dissolved Arsenic Concentration
in MWO04-10 Water and TCLP Arsenic Concentrations on the Resultant Sludge

SOLUTION TCLP ON SOLIDS
SAMPLE pH ARSENIC, pg/L pH ARSENIC, pg/L
Untreated 6.39 2,200,000
+0.10 M Fe(IIl) & 5 g Mg(OH)/L 6.34 120 8.65 3,800
+0.15 M Fe(Ill) + 7.5 g Mg(OH)2/L 513 66 8.80 1,700
+0.20 M Fe(III) + 10 g Mg(OH)./L 4.63 51 8.85 710
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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 pHADJUSTMENT AGENT pH ARSENIC, pg/L
Untreated 6.58 2,380,000
2.0 820,000
4.90 565,000
0.06 M 5.25 519,000
5.69 463,000
6.63 316,000
741 207,000
8.94 178,000
0.10M 1.95 1,119,000
3.98 116,000
NaOH 4,58 66,700
5.91 30,100
6.95 16,200
7.76 9,240
1147 660,000
0.20M 1.81 1,937,000
3.32 22,600
4.32 7,540
5.52 3,960
8.39 2,150
9.98 27,000
11.30 264,000
0.30M 0 g CaCOs/L 1.64 1,763,000
35 5.62 5,100
40 5.49 5,080
45 5.57 3,550
50 5.58 3,490
60 5.74 8,930
040M 0 1.64 1,696,000
50 5.74 1,710
55 5.62 1,700
60 5.67 1,360
65 5.75 2,080
70 5.68 2,490
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Table 14

Effect of Iron and Limestone Dose on Arsenic Concentration in MW04-10
Groundwater and TCLP Arsenic Concentration of Resultant Solids

GROUNDWATER SOLIDS TCLP
SAMPLE pH ARSENIC, pg/L pH ARSENIC, pg/L
0.30 M Fe(III) + 35 g/L CaCOs 5.62 5,100 6.23 2,700
0.30 M Fe(III) + 60 g/L CaCOs 5.74 8,930 6.33 2,400
0.40 M Fe(III) + 50 g/L CaCOs 5.74 1,710 6.26 1,300
0.40 M Fe(IIT) + 70 g/L CaCOs 5.638 2,490 6.29 1,400
Hazardous waste criterion 5,000
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Table 15
Effect of Hydrogen Peroxide Addition on Arsenic Concentration in Ferric Iron and
Limestone-treated MWO04-10 Groundwater

GROUNDWATER SOLIDS
SAMPLE pH ARSENIC, pg/L WEIGHT MOISTURE
NO PEROXIDE INITIALLY
0.20 M Fe(I1I), no peroxide, 25 g CaCOs/L NA 410 138.8 g/L 58.6
+ peroxide & 0.05 M Fe(IlI), 5 g/L MgO 10.63 25
+0.05 M Fe(IlI), 5 g/L MgO 10.59 25
WITH PEROXIDE INITIALLY
0.20 M Fe(III), 10 mL 30% H20:/L, 25 g CaCOs/L 6.06 <130 147.4 g/L 66.6
+0.05 M Fe(IIl), 5 g/L MgO 10.23 30
Note:
NA = not analyzed.
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Table 16
Effect of Different Hydrogen Peroxide Doses on Arsenic Concentration in MW04-10
Water Treated With Ferric Iron and Limestone

SAMPLE ANALYTICAL RESULTS
MW04-10 + 0.30 M Fe(IID) + 50 g/L CaCOs ARSENIC pg/L
+ 0 H202 1,000
+2.5mL 30% H20: <130
+5.0 mL 30% H20: <130
+10 mL 30% H20: <130
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Table 17
Results of Larger-Scale Test on Groundwater Treatment

PARAMETER RESULTS
FILTRATE
Dissolved arsenic concentration 11 pug/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 pg/L

Note:

A 1L sample was treated with 2.5 mL 30% hydrogen peroxide, 0.3 M ferric iron, 60 g/L limestone.
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Table 18

Treatment of the South Slough Water Using Ferric Iron and Limestone

AFTERIRON
ADDITION AFTER LIMESTONE ADDITION
AMOUNT FERRIC ARSENIC
SAMPLE IRON pH pH ng/L
Untreated 0 6.8 6.89 1,400
0.002 M Fe(III) 3.80 7.03 <13
0.004 M Fe(III) 2.80 6.74 <13
0.006 M Fe(III) 2.70 7.42 <13

Note:
0.5 gm/L limestone added.
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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:

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.

1

5.

The best judgment value is presented in the table. However, at thislevel 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 are rounded to the nearest ten thousand dollar.
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.
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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
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:

1.

5.

opinion of probable cost are included in Appendix E of this report.

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

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 are rounded to the nearest ten thousand dollar.

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.
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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
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.

5.

opinion of probable cost are included in Appendix E of this report.

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

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 are rounded to the nearest ten thousand dollar.
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.
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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
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

Scenarios 1, 2,

or3

The cost is based on excavating the top 2 feet marsh material over 470,400 sf (10.8
acres). This equates to approximately 67,500 tons of marsh material.

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 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
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 bestjudgment 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 arerounded 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:

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 bestjudgment 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 donotinclude 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
or3 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
application of the bioreductant.

Notes:

1.

5.

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.

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 are rounded to the nearest ten thousand dollar.
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.
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
or3 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
or3 approximately 2 feet above the surface.
* Marsl'} Area * The cost assumes that the impermeable barrier will be constructed of %-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. Thebest 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 costsinclude 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 optioncompleted 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
or3 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. Allcosts 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 areincluded 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 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
or3 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 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 tobring 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.
B Mars}jl Area The cost assumes that the above grade all equipment and facilities will be
Sc;narlots 2or decommissioned at the end of the slough water treatment.

(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 groundwater.

Notes:

1. All costsbased 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. Thebestjudgment valueis 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 20

Comparative Summary of Conceptual Estimated Costs Presented ®
WDNR - Kewaunee Marsh Remediation

BEST JUDGMENT
REMEDIATION CONCEPTUAL COST ESTIMATES
IMPACTED TOTAL COST ANNUAL COSTS
MEDIA SCENARIO REMEDIAL OPTION PRESENT WORTH® YEAR 1 COSTS® 0&M MONITORING DURATION

Source Area 1 Pump and Dispose Off-site $280,000 $230,000 -- $30,000 2 years

2 Pump and Treat On-Site $640,000 $590,000 -- $30,000 2 years

3 In situ Treatment $250,000 $200,000 - $30,000 2 years
Marsh Soil + 1 Excavation (large area) $2,990,000 $2,990,000 -- - -
Slough Water
Marsh Soil 2 Excavation (small area) $1,680,000 $1,680,000 - - -

3 Bioreduction Total $610,000 $370,000 $20,000 $30,000 5 years

A Test Plots $80,000 $80,000 - - -

B Fullscale $530,000 $290,000 $20,000 $30,000 5 years
+ Slough 1 Impermeable Barrier $410,000 $290,000 $15,000 $15,000 5 years
Water

2 Collection and Treatment On- $730,000 $410,000 $55,000 $20,000 5 years

Site

Notes:

M 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.

@  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.

@) Year 1 costs include direct and indirect capital costs, as well as the first year O&M and monitoring costs.
@ Costs do not include monitoring and evaluation to bring the site to closure.
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FIGURE 6: Compositional Arsenic vs SPLP Arsenic
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FIGURE 7: Pore Water vs SPLP Arsenic Concentration
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FIGURE 12: Arsenic vs Cation Concentration in Groundwater (mequiv/L)
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Figure 13
Biological Transformations of Arsenic in Soil
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FIGURE 14: SPLP-Site Groundwater Dose Response:
High Arsenic Sample
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FIGURE 15: SPLP-Site Groundwater Dose-Response Results:
Moderate Arsenic Composite
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Pest-Cap (2002 samples)
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Figure 18
Gas Generation From Treated Marsh Solids in Bioreductant Test 1

Figure 10: Kewaunee Gas Generation - Second Portion
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Figure 19
Gas Generation From Treated Marsh Solids in Bioreductant Test 2
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Figure 20
Log Arsenic Concentration vs. pH Plot for
MW04-10 Groundwater Treated With Various Doses of Iron
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Appendix A
Lake Michigan Hydrograph
and Water Level Data
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Average Water Level for Lake Michigan/Huron
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Great Lakes Water Level Table for Lake Michigan/Huron Page 1 of 3

% Return To The Previous Page

Great Lakes Water Level Table for Lake Michigan/Huron

Lake Michigan/Huron: 1945-2006
(Meters, IGLD 1985)

| Historic Great Lakes Water Levels |

l‘{fﬁz‘%%’ ” Jan “ Feb H Viar H Apr H May ” Jurn ” Jul “ Aug l Sep “ Ot | Nowv ’ Uec }
l‘iiv’;é I 176.36 176.33 176.36 176.45 17655 17672 176.78 176.74 17670 176.66 17662 17657
‘%M{s ‘ 176.56 176,57 176.65 176.70 176.70 176.75 176.77 176.69 176.60 176.49 17642 17632
["i%? ] 176.28 176.28 176.25 176.39 176,57 176.72 176.80 176.81 176.77 176.72 17665 176.56
1948 i 176.48 17642 176.47 176.61 176.72 17673 176.72 176.67 17657 17640 17632 176.26
I%{;sza;@ I 17620 176.19 176.19 17626 176.31 176.34 176.38 176.34 17622 176.14 17602 175.94
]"zf;égg:; ] 175.96 175.99 176.02 17617 17627 176.34 176.42 176.44 176.43 17640 17634 176.35
1551 l 176.34 176.34 176.41 17658 176.75 176.82 176.91 17693 176.92 17693 17695 176.95
1952 [ 176.95 176.96 176.96 177.08 177.17 177.22 177.26 177.28 17722 177.06 17694 176.92
L?{g*;e;g ] 176.85 17682 176.83 176.91 177.00 177.07 177.12 17711 177.02 176.92 176.81 176.74
1954 | 176.63 176.60 17664 17671 176.83 176.92 176.96 176.94 176.90 176.98 17695 176.89
l“i%@ij? l 176.83 176.78 176.76 176.82 176.88 176.91 176.88 176.79 176.64 17654 176.46 176.38
1986 [ 176.31 176.30 176.32 176.37 176,50 17657 17662 176.62 17656 176.45 17637 176.29
[ 1987 I 17622 176.19 17617 17620 176.28 17635 176.43 176.38 176.33 17624 176.21 176.16
1458 ] 176.15 176.13 176.12 176.14 176.12 176.12 176.16 176.11 176.07 17598 175.91 175.81
1959 ] 175.75 175756 175.79 17592 176.06 17611 176.12 176.12 17610 176.10 176.13 176.12
[1%@ l 176.14 176.16 176.14 176.24 17650 176.64 17672 17677 17673 17664 17657 176.48
h%@ ! 176.38 176.31 176.33 176.36 176.42 176.44 176.46 176.45 176.43 17638 176.32 17624
]"‘5%162 ] 17620 17617 17619 17626 176.34 17637 176.36 176.32 176.26 176.17 176.06 17597
]‘%%3 l 175.89 175.85 175.85 17594 17602 176.06 176.04 176.03 17598 17590 175.80 175.71
I’%%& [ 175.63 17559 17558 175.61 17574 17576 17578 17577 17576 17570 17565 17562
h%g I 17560 17562 17567 17577 17594 176.00 176.02 176.04 17607 176.10 176.07 176.09
l:é%?%@ ] 176.10 176.08 176.13 17620 176.26 176.30 176.28 176.24 176.17 176.08 176.01 176.08
L“i%? l 176.07 17607 176.06 17623 17635 176.45 176,50 17648 176.40 176.34 17634 176.32
1968 ] 176.29 176.30 17627 176.35 176.40 17647 17655 176.58 176.60 17657 17650 176.48
1969 l 176.47 17647 17645 17654 17670 176.82 17694 17695 176.86 176.78 176.73 176.64
i
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NOTICE: All data contained herein is preliminary in nature and therefore subject to change. The data is for general
information purposes ONLY and SHALL NOT be used in technical applications such as, but not limited to, studies or
designs. All critical data should be obtained from and verified by the United States Army Corps of Engineers, Detroit
District, Engineering and Technical Services, Great Lakes Hydraulics and Hydrology Office, 477 Michigan Ave.,
Detroit, Ml 48226. The United States of America assumes no liability for the completeness or accuracy of the data
contained herein and any use of such data inconsistent with this disclaimer shall be solely at the risk of the user.

Download PDF

Please note that one or more of the documents on this page are in the Adobe Portable Document Format (PDF). You
will need the Adobe Reader program to view them. Adobe Reader is a free download and is available through the
following link:
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November 2005 Samples

RMT, Inc. | Wisconsin Department of Natural Resources \
I\ WPMSN \PJT\00-07201\05\ R000720105-002.D0C Final August 2007 %Z






' . » 1241 Bellevue Street, Suite 9
aCeAnalyfICé?/ Green Bay, WI 54302

/o 920-469-2436, Fax: 920-469-8827

Analytical Report Number: 872615
Client: RMT - MADISON Lab Contact: Tod Noltemeyer
Project Name: KEWAUNEE
Project Number: 7201.02

Lab Sample Collection
Number Field ID Matrix Date
872615-001 T-10512017 SED 06/01/06
872615-002 T-30512018 SED 06/01/06
872615-003 T-50512019 SED 06/01/06
872615-004 T-6 0512020 SED 06/01/06
872615-005 T-7 0512021 SED 06/01/06
872615-006 T-8 0512022 SED 06/01/06
872615-007 T-9 0512023 SED 06/01/06
872615-008 T-100512024 SED 06/01/06
872615-009 T-10A 0512025 SED 06/01/06
872615-010 T-10B 0512026 SED 06/01/06
872615-011 T-110512027 SED 06/01/06
872615-012 T-120512028 SED 06/01/06
872615-013 T-14 0512029 SED 06/01/06
872615-014 T-150512030 SED 06/01/06
872615-015 T-16 0512031 SED 06/01/06
872615-016 T-17 0512032 SED 06/01/06

| certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample comments. Release of this final
report is authorized by Laboratory management, as is verified by the following signature. This report shall not be reproduced, except in
full, without the written consent of Pace Analytical Services, Inc. The sample results relate only to the analytes of interest tested.

e

Date

Approvgl Signaté%



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
FieldID: T-1 0512017 Lab Sample Number : 872615-001
INORGANICS
Test Result LOD LOQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 2500 4.8 16 1 mg/Kg 06/08/06 SW846 3050B SwW846 6010B
Calcium 92000 57 190 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Iron 6400 28 95 1 mg/Kg 06/08/06 SW846 3050B SwW846 6010B
Percent Solids 17.6 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 830 66 220 1 ma/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 630000 24000 80000 1 mag/kg 06/13/06 SW846 9060 SW846 3060
TOC as NPOC Replicate 1 590000 24000 80000 1 mag/kg 06/13/06 SW846 9060 SW846 3060
TOC as NPOC Replicate 2 710000 24000 80000 1 ma/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 440000 24000 80000 1 mag/kg 06/13/06 SW846 9060 SW846 9060
TOC as NPOC Replicate 4 760000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 613 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
FieldID : T-3 0512018 Lab Sample Number : 872615-002
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic 900 4.6 15 1 mg/Kg 06/08/06 SW846 3050B SW8466010B
Calcium 33000 54 180 1 mg/Kg 06/08/06 SW846 3050B SW8466010B
Iron 5300 27 91 1 mg/Kg 06/08/06 SW846 3050B SW8466010B
Percent Solids 18.4 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 680 48 160 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 380000 24000 80000 1 mg/kg 06/13/06  SW846 9060 SW846 9060
TOC as NPOC Replicate 1 300000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 390000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 280000 24000 80000 1 mg/kg 06/13/06  SW846 9060  SW846 9060
TOC as NPOC Replicate 4 560000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 61.3 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201 02 Report Date : 06/14/06
Field ID : T-50512019 Lab Sample Number : 872615-003
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 720 71 24 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Calcium 58000 85 280 1 mg/Kg 06/08/06  SW846 3050B SW846 6010B
Iron 7400 43 140 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Percent Solids 11.7 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 1400 66 220 1 ma/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 350000 24000 80000 1 ma/kg 06/13/06  SW846 9060  SW846 9060
TOC as NPOC Replicate 1 570000 24000 80000 1 mg/kg 06/13/06  SW846 9060  SW846 9060
TOC as NPOC Replicate 2 270000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 240000 24000 80000 1 mg/kg 06/13/06 SW846 9060 SW846 9060
TOC as NPOC Replicate 4 310000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 61.9 1.00 1 % 06/06/06  EPA 160.4 EPA 160.4

All soil resuits are reported on a dry weight basis unless otherwise noted.



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, W1 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201 02 Report Date : 06/14/06
Field ID : T-6 0512020 Lab Sample Number : 872615-004
INORGANICS
Test Result LOD LoQ EQL Dil.  Units Code AnlDate Prep Method Anl Method
Arsenic 240 43 14 1 mg/Kg 06/08/06  SW846 3050B SW846 60108
Calcium 61000 51 170 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Iron 8200 25 85 1 mg/Kg 06/08/06  SW846 3050B SW846 6010B
Percent Solids 19.6 1 % 06/07/06  SM M2540G SM M2540G
Phosphorus 1100 45 150 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 480000 24000 80000 1 mg/kg 06/13/06  SWB846 9060  SW846 9060
TOC as NPOC Replicate 1 320000 24000 80000 1 mg/kg 06/13/06  SWB846 9060  SW846 9060
TOC as NPOC Replicate 2 530000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 760000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 320000 24000 80000 1 mg/kg 06/13/06  SW846 9060  SW846 9060
Total Volatile Solids 420 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID: T-7 0512021 Lab Sample Number : 872615-005
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 86 27 9.0 1 mg/Kg 06/08/06 SW846 30508 SW84660108B
Calcium 35000 32 110 1 mg/Kg 06/08/06 SW846 30508 SW8466010B
Iron 10000 16 54 1 mg/Kg 06/08/06 SW846 30508 SW8466010B
Percent Solids 31.1 1 % 06/07/06  SM M2540G SM M2540G
Phosphorus 1300 26 88 1 mg/kg 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 380000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 520000 24000 80000 1 mag/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 410000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 360000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 230000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 26.8 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID : T-8 0512022 Lab Sample Number : 872615-006
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 140 6.0 20 1 mg/Kg 06/08/06  SW846 30508 SWwW84660108
Calcium 34000 71 240 1 mg/Kg 06/08/06  SW846 3050B SW846 60108
Iron 6500 36 120 1 mg/Kg 06/08/06 SW846 30508 SwW846 60108
Percent Solids 14.0 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 1200 57 190 1 mg/kg A 06/07/06 EPA M365.4 EPAM365.4
TOC as NPOC Avg of Reps 1-4 560000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 610000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 570000 24000 80000 1 mag/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 540000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 500000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 75.9 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201 02 Report Date : 06/14/06
Field ID : T-9 0512023 Lab Sample Number : 872615-007
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic 660 5.8 19 1 mg/Kg 06/08/06 SWW846 30508 SW846 60108
Calcium 22000 69 230 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Iron 5000 35 120 1 mg/Kg 06/08/06  SW846 30508 SW846 6010B
Percent Solids 14.4 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 1300 100 330 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 640000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 630000 24000 80000 1 mag/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 630000 24000 80000 1 rmg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 790000 24000 80000 1 mag/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 520000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 791 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical
Services, Inc.

Client: RMT - MADISON

Project Name : KEWAUNEE
Project Number : 7201.02
Field ID : T-10 0512024

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : SEDIMENT

Collection Date :

06/01/06

Report Date : 06/14/06
Lab Sample Number : 872615-008

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 760 11 38 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Calcium 30000 140 450 1 mg/Kg 06/08/06  SW846 3050B SW846 60108
Iron 5600 68 230 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Percent Solids 7.35 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 1600 120 390 1 ma/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 490000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 310000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 380000 24000 80000 1 ma/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 490000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 780000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 80.2 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted
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Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID : T-10A 0512025 Lab Sample Number : 872615-009
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method AnlMethod
Arsenic 590 9.7 32 1 mg/Kg 06/08/06 SW846 3050B SWwW846 6010B
Calcium 26000 120 390 1 mg/Kg 06/08/06 SW846 3050B SWwW846 60108
Iron 4600 58 190 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Percent Solids 8.64 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 2100 130 450 1 mag/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 510000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 440000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 440000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 520000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 650000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 831 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID : T-10B 0512026 Lab Sample Number : 872615-010
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 850 9.5 32 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Calcium 38000 110 380 1 mg/Kg 06/08/06 SW846 3050B Sw846 60108
Iron 6700 56 190 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Percent Solids 8.86 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 1700 79 260 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 430000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 510000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 410000 24000 80000 1 mag/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 340000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 440000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 82.7 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number: 7201.02 Report Date : 06/14/06
Field ID : T-11 0512027 Lab Sample Number : 872615-011
INORGANICS
Test Result LOD LOQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic 670 10 34 1 mg/Kg 06/08/06 SW846 3050B SW84660108B
Calcium 87000 120 400 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Iron 16000 60 200 1 mg/Kg 06/08/06 SW846 3050B SW84660108
Percent Solids 8.29 1 % 06/07/06 SM M2540G SM M2540G
Phosphorus 2600 110 380 1 ma/kg A 06/07/06 EPA M365.4  EPA M365.4
TOC as NPOC Avg of Reps 1-4 290000 24000 80000 1 mg/kg . 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 350000 24000 80000 1 mg/kg 06/13/06  SW846 9060  SW846 9060
TOC as NPOC Replicate 2 170000 24000 80000 1 mg/kg 06/13/06 SWB846 9060  SW846 9060
TOC as NPOC Replicate 3 400000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 260000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 535 1.00 1 % * 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID: T-12 0512028 Lab Sample Number: 872615-012
INORGANICS
Test Result LOD LOQ EQL Dil.  Units Code AnlDate Prep Method Anl Method
Arsenic 570 7.4 25 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Calcium 25000 88 290 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Iron 5700 44 150 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Percent Solids 1.3 1 % 06/07/06 SM M2540G ~ SM M2540G
Phosphorus 2200 76 250 1 mg/kg 06/07/06 EPA M3654  EPA M365.4
TOC as NPOC Avg of Reps 1-4 340000 24000 80000 1 mg/kg 06/13/06 SW846 9060 SW846 9060
TOC as NPOC Replicate 1 430000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 410000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 320000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 220000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 60.6 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID : T-14 0512029 Lab Sample Number : 872615-013
INORGANICS
Test Result LOD LOQ EQL Dil. Units Code AnlDate Prep Method Ani Method
Arsenic 110 7.8 26 1 mg/Kg 06/08/06  SW846 3050B SW846 60108
Calcium 24000 93 310 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Iron 6100 46 150 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Percent Solids 10.8 1 % 06/07/06  SM M2540G SM M2540G
Phosphorus 1900 90 300 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 450000 24000 80000 1 mg/kg 06/13/06 SW846 3060  SW846 9060
TOC as NPOC Replicate 1 440000 24000 80000 1 mg/kg 06/13/06  SW846 9060  SW846 3060
TOC as NPOC Replicate 2 390000 24000 80000 1 mg/kg 06/13/06 SW846 3060  SW846 3060
TOC as NPOC Replicate 3 400000 24000 80000 1 mg/kg 06/13/06 SW846 3060  SW846 3060
TOC as NPOC Replicate 4 570000 24000 80000 1 mg/kg 06/13/06  SW846 3060  SW846 3060
Total Volatile Solids 793 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID: T-15 0512030 Lab Sample Number: 872615-014
INORGANICS
Test Result LOD LoQ EQL Dil.  Units Code AnlDate Prep Method Anl Method
Arsenic 120 14 47 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Calcium 15000 170 560 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Iron 2900 84 280 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Percent Solids 593 1 % 06/07/06  SM M2540G SM M2540G
Phosphorus 1600 200 650 1 mg/kg A 06/07/06 EPA M365.4  EPA M365.4
TOC as NPOC Avg of Reps 1-4 480000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 460000 24000 80000 1 mg/kg 06/13/06  SW846 9060  SW846 9060
TOC as NPOC Replicate 2 540000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 570000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 360000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 88.6 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.

\1



Pace Analytical

Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number: 7201.02 Report Date : 06/14/06
FieldID: T-16 0512031 Lab Sample Number : 872615-015
INORGANICS
Test Result LOD LoQ EQL Dil.  Units Code AniDate Prep Method Anl Method
Arsenic 490 6.2 21 1 mg/Kg 06/08/06 SW846 3050B SWwW846 60108
Calcium 44000 74 250 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Iron 8500 37 120 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Percent Solids 13.5 1 % 06/07/06  SM M2540G SM M2540G
Phosphorus 980 38 130 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 460000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 730000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 250000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 500000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 350000 24000 80000 1 mg/kg 06/13/06 SW846 9060 SW846 9060
Total Volatile Solids 70.9 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical
Services, Inc.

Analytical Report Number: 872615

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : SEDIMENT
Project Name : KEWAUNEE Collection Date : 06/01/06
Project Number : 7201.02 Report Date : 06/14/06
Field ID: T-17 0512032 Lab Sample Number : 872615-016
INORGANICS
Test Result LOD LoQ EQL Dil.  Units Code Anl Date Prep Method Anl Method
Arsenic 520 13 42 1 mg/Kg 06/08/06 SW846 3050B SW846 6010B
Calcium 24000 150 500 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Iron 4900 76 250 1 mg/Kg 06/08/06 SW846 3050B SW846 60108
Percent Solids 6.62 1 % 06/07/06  SM M2540G SM M2540G
Phosphorus 1400 120 390 1 mg/kg A 06/07/06 EPA M365.4 EPA M365.4
TOC as NPOC Avg of Reps 1-4 410000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 1 350000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 2 350000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 3 520000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
TOC as NPOC Replicate 4 410000 24000 80000 1 mg/kg 06/13/06 SW846 9060  SW846 9060
Total Volatile Solids 79.9 1.00 1 % 06/06/06 EPA 160.4 EPA 160.4

All soil results are reported on a dryweight basis unless otherwise noted.



1241 Bellevue Street

Pace_ Analytlcal Green Bay, W1 54302
Services, Inc. 920-469-2436
Fax: 920-469-8827
Lab Number TestGroupiD Field ID Comment
872615 W-TPO4-S All Samples A - Analyte is detected in the method blank at a concentration of 4.0 mg/kg for samples 001-

004, 006-011 and 013-016.

872615-011 W-TOCQA-S T-11 0512027 * - Duplicate analyses not within control limits.
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Qualifier Codes

Flag Applies To

Explanation

A

*Q°N><§<CUJO'UOZ§F'7(7(‘—

+

A

A WD -

Inorganic

Inorganic

Organic

All
All

Inorganic

Organic

Inorganic

Organic
All

All

Inorganic

All
Inorganic
Organic
All
Organic
All
Organic
Organic
All

Organic

All
All
All
All
Organics
All
All
Inorganic
All
Inorganic
Inorganic
Inorganic

Inorganic
Inorganic
Inorganic

Inorganic

Analyte is detected in 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.

The analyte has been detected between the method detection limit and the reporting limit.

Analyte is present in 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.

Elevated detection limit.
Analyte value from diluted analysis or surrogate result not applicable due to sample dilution.

Estimated concentration due to matrix interferences. During the metals analysis the serial dilution failed to meet the established
control limits of 0-10%. The sample concentration is greater than 50 times the IDL for analysis done on the ICP or 100 times the
IDL for analysis done on the ICP-MS. The result was flagged with the E qualifier to indicate that a physical interference was
observed.

Analyte concentration exceeds calibration range.

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 Method 6010), this 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 utilized in the initial
calibration. The method detection limit is less than the reporting limit specified for this project.

Preservation, extraction or analysis performed past holding time.

This test is considered a field parameter, and the recommended holding time is 15 minutes from collection. The analysis was
performed in the laboratory beyond the recommended holding time.

Concentration detected equal to or greater than the method detection limit but less than the reporting limit.

Sample received unpreserved. Sample was either preserved at the time of receipt or at the time of sample preparation.
Detection limit may be elevated due to the presence of an unrequested analyte.

Elevated detection limit due to low sample volume.

Sample pH was greater than 2

Spiked sample recovery not within control limits.

Sample received overweight.

The relative percent difference between the two columns for detected concentrations was greater than 40%.

The analyte has been detected between the limit of detection (LOD) and limit of quantitation (LOQ). The results are qualified due
to the uncertainty of analyte concentrations within this range.

The relative percent difference between quantitation and confirmation columns exceeds internal quality control criteria. Because
the result is unconfirmed, it has been reported as a non-detect with an elevated detection limit.

The analyte was not detected at or above the reporting limit.

Sample received with headspace.

A second aliquot of sample was analyzed from a container with headspace.

See Sample Narrative.

This compound was separated in the check standard but it did not meet the resolution criteria as set forth in SW846.
Laboratory Control Spike recovery not within control limits.

Precision not within control limits.

The sample result is greater 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 greater than total analyte; analyses passed QC based on precision criteria.
Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on precision criteria.
BOD result is estimated due to the BOD blank exceeding the allowable oxygen depletion.

BOD duplicate precision not within control limits. Due tothe 48 hour holding time for this test, it 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 within control limits. Due to the 48 hour holding time for this test, it is not practical to reanalyze
and 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.
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Pace Analytical
Services, Inc.

Analysis Summary by Laboratory

1241 Bellevue Street
Green Bay, W154302
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Test Group Name S8 E8RFIS& 83233 =2 oo

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

PERCENT 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 NPOC, QUAD + AVERAGE K K K K K K K K K K K K K K K K
Code Facility Address WI Certification

B  Green Bay Lab (Bellevue St)

K Kimberly Laboratory

1241 Bellevue Street, Suite 9
Green Bay, WI 54302

1090 Kennedy Ave.
Kimberly, W1 54136

405132750 / DATCP: 105-444

445134030
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1241 Bellevue Street

Pace_ Analytical QC Summary Green Bay, Wi 54302
Services, Inc. 920-469-2436
Fax: 920-469-8827
Batch: 872615 QC Type  Client Sample ID Lab Sample ID
Lab Section: WETCHEM MB WCG1888-032MB WCG1888-032MB
QC Batch Number: 11817 LCS WCG1888-032MBLCS WCG1888-032MBLCS
MS T-17 0512032MS 872615-016 MS
Prep Method: EPA M365.4
) MS T-10 0512024MS 872615-008MS
Analytical Method: EPA M365.4 MSD T-17 0512032MSD 872615-016MSD
MSD T-100512024MSD 872615-008MSD
Client Sample ID Lab Sample ID MB ID Client Sample ID Lab Sample ID MBID
T-10512017 872615-001 mB T-30512018 872615-002 mB
T-50512019 872615-003 mMB T-6 0512020 872615-004 mB
T-7 0512021 872615-005 MB T-8 0512022 872615-006 mMB
T-90512023 872615-007 mB T-10 0512024 872615-008 mB
T-10A 0512025 872615-009 MB T-10B 0512026 872615-010 MB
T-11 0512027 872615-011 MB T-120512028 872615-012 MB
T-14 0512029 872615-013 MB T-150512030 872615-014 MB
T-16 0512031 872615-015 MB T-17 0512032 872615-016 MB
- e e : - 1 _—
] “ LCS/LCSD : MS/MSD
! Method ‘ LGS/ Control Limits ! MS/ Control Limits
| Blank LCS ! LCSD LCSD jmammmime —| Parent | Parent MS MSD [ VIS0 N
TestName Result Spiked  LCS Recovery | Spiked | LCSD Recovery | RPD LCL UCL RPD| Sample | Result }Spiked| MS Recovery | Spiked | MSD Recovery RPD LCL UCL RPD
Conc Conc | Conc % C| Conc [ Conc % C|% C| % % % Number ! Conc | Conc |Conc % Cj Conc [Conc % C| % C| % % %
Phosphorus 20 50000 | 4933 | 999 - — | 179 | 125 | 20 | 872615008 1634.2 | 3887.3 | 5191.1| 915 3867.3 | 49114 | 843 55 5 | 13 | 20 |
Phosphorus. ' 20 50000 | 4993 | 999 - - | - 77779 125 | 20 | 872615016 | | 13533 | 3873.3 | 56918 | 1120 | 38733 | 56016 | 117.4 36 | | 54 | 139 Wﬁj
Conc = mg/kg unless otherwise noted Report Date: 6/29/2006
C = QC Code, see Qualifer Sheet QC Batch Number: 11817

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.



Pace Analytical
Services, Inc.

QC Summary

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Fax: 920-469-8827

Batch: 872615 QCType Client Sample ID Lab Sample ID
Lab Section: WETCHEM MB WCG1892-062MB WCG1892-062MB
QC Batch Number: 11819 LCS WCG1892-062MBLCS WCG1892-062MBLCS
DUP T-110512027DUP 872615-011DUP
Prep Method: EPA 160.4
. DUP T-1 0512017DUP 872615-001DUP
Analytical Method: EPA 160.4
Client Sample ID Lab Sample ID MBID Client Sample ID LabSampleID MBID
T-10512017 872615-001 MB T-30512018 872615-002 MB
T-50512019 872615-003 MB T-6 0512020 872615-004 MB
T-7 0512021 872615-005 MB T-8 0512022 872615-006 MB
T-9 0512023 872615-007 MB T-10 0512024 872615-008 MB
T-10A 0512025 872615-009 MB T-10B 0512026 872615-010 MB
T-11 0512027 872615-011 MB T-12 0512028 872615-012 MB
T-14 0512029 872615-013 MB T-150512030 872615-014 MB
T-16 0512031 872615-015 MB T-17 0512032 872615-016 MB
{.CS/LCSD MS/MSD

Method LCS/ | Control Limits MS/ Control Limits

Blank LCS LCSD LCSD Parent Parent MS MSD MSD -
Test Name Result Spiked | LCS Recovery | Spiked | LCSD Recovery | RPD | LCL UCL RPD| Sample | Result |Spiked| MS Recovery |Spiked| MSD Recovery RPD LCL UCL RPD

Conc Conc | Conc % C| Conc | Conc % Ci|% C % % Yo Number | Conc | Conc [Conc % Cj| Conc |Conc % Ci| % % %o %
Total Volatile Sofids < 1 100.0 100 100.0 - - - - 80 120 20 | 872615-001 61.27 - - — - - - — — - -
Total Volatile Solids < T 100.0 100 100.0 - - — - 80 120 20 | 872615-011 53.45 - - — - - -~ - - -—
Conc= % unless otherwise noted Report Date: 6/29/2006

C = QC Code, see Qualifer Sheet
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.

QC Batch Number: 11819
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Pace Analytical

Services, Inc.

QC Summary

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Fax: 920-469-8827

Batch:

Lab Section:
QC Batch Number: 11833
Prep Method:

Client Sample ID

872615
METALS

SW846 3050B
Analytical Method: SW846 6010B

LabSampleID MBID

Client Sample ID

QC Type Client Sample ID Lab Sample ID
MB MBSMTG1912-39 MBSMTG1912-39
LCS LCSSMTG1912-39 LCSSMTG1912-39
MS 872577-018MS 872577-018MS
MSD 872577-018MSD 872577-018MSD

Lab SampleID MBID

T-10512017 872615-001 MB T-3 0512018 872615-002 MB
T-5 0512019 872615-003 MB T-6 0512020 872615-004 MB
T-7 0512021 872615-005 MB T-8 0512022 872615-006 MB
T-9 0512023 872615-007 MB T-10 0512024 872615-008 MB
T-10A 0512025 872615-009 MB T-10B 0512026 872615-010 MB
T-11 0512027 872615-011 MB T-12 0512028 872615-012 MB
T-14 0512029 872615-013 MB T-15 0512030 872615014 MB
T-16 0512031 872615-015 MB T-17 0512032 872615-016 MB
o > .
I LcsicsD MS/MSD
Method LCS/{ Control Limits MS/ Control Limits
Blank LCS LCSD LCSD Parent Parent MS MSD MSD
Test Name Result Spiked | LCS Recovery | Spiked | LCSD Recovery | RPD | LCL UCL RPD| Sample : Result |Spiked| MS Recovery | Spiked | MSD Recovery RPD LCL UCL RPD
Conc Conc | Conc % C{ Conc [ Conc % C|% C| % % % | Number ; Conc | Conc |Conc % C| Conc |[Conc % C| % C| % % %o
Arsenic <| 084 50.0 | 476 | 952 — - | - — | 8 | 120 ] 20 |872577-018] | 172 | 550 | 51.1 | 898 550 | 53 | 93.1 35 | 125 | 20
Caliom | 13 500.00 | 4919 | 96.4 = - _ - 80 | 120 | 20 |872577-018 | | 1749.3 | 550.36 | 1863.8 | 208 |N| 550.36 | 2013.1 | 47.9 |N| 7.7 75 | 125 | 20 |
fron 55 500 504 | 1008 | | — - - 80 | 120 | 20 | B72577-018 | | 15E47 | 550000 [2.5e+007)1910.1] + | 550000 [.2e+007| 1374.0 | + | 124 75 | 125 | 20

Conc = mg/Kg unless otherwise noted
C = QC Code, see Qualifer Sheet
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.

Report Date: 6/29/2006
QC Batch Number: 11833
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Pace Analytical

Services, Inc.

QC Summary

1241 Bellevue Street
Green Bay, WI 54302

920-469-2436
Fax: 920-469-8827

Batch: 872615 QC Type  Client Sample ID Lab Sample ID
Lab Section: WETCHEM-K MB WCK0927-012MB WCK0927-012MB
QC Batch Number: 11960 LCS WCK0927-012MBLCS WCK0927-012MBLCS
. MS T-3 0512018MS 872615-002MS
Prep Method: SW846 9060
) MSD T-30512018MSD 872615-002MSD
Analytical Method: SW846 9060
Client Sample ID LabSampleID MBID Client Sample ID LabSampleID MBID
T-10512017 872615-001 MB T-30512018 872615-002 mB
T-5 0512019 872615-003 mMB T-6 0512020 872615-004 MB
T-7 0512021 872615-005 mMB T-8 0512022 872615-006 mB
T-9 0512023 872615-007 mMB T-10 0512024 872615-008 MB
T-10A 0512025 872615-009 MB T-10B 0512026 872615-010 mB
| i | Lcs/LcsD MS/MSD
Method LGS/ Control Limits Ms/ Control Limits
Blank LCS LCSD LCSD Parent | Parent MS MSD MSD
Test Name Result Spiked LCS Recovery | Spiked | LCSD Recovery | RPD { LCL UCL RPD| Sample | Result |Spiked { MS Recovery |Spiked | MSD Recovery RPD LCL UCL RPD
Conc Conc Conc % C| Conc | Conc % C % C: % % % Number Conc | Conc | Conc % C| Conc | Conc % C| % C| % % %
TOC as NPOC Avg of Reps 60 1000 | 9729 | 973 — — - - 80 | 120 | 10 |872615-002 | | 380000 | 200000 |570000] 93.0 200000 | 630000| 12356 10.2 50 | 150 | 30
TOC as NPOC Replicate 1 60 — - - - -~ - - — | — | — |ersi5002i | 300000 — R B - - - — - N
TOC as NPOC Replicate 2 60 - - - || = - | = — | P = | = | — |#7e15002] 390000 — N . - - | - - I -
TOC as NPOC Replcale 3 60 - - 1 = - - | - ~| == | -~ |emes002 28000 — | — | ~ — - - - - -
TOC as NPOC Rep 60 - ~ - - — | — =] 7=~ 1~ |emsis002] | 60000 | — - | - - -~ = - N -

Conc = mg/kg unless otherwise noted
C = QC Code, see Qualifer Sheet
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.

Report Date: 6/29/2006

QC Batch Number: 11960



L7

. 1241 Bellevue Street
Pace_ Ana|ytlcal QC Summary Green Bay, WI 54302
Services, Inc. 920-469-2436
Fax: 920-469-8827
Batch: 872615 QC Type Client Sample ID Lab Sample ID
Lab Section: WETCHEM-K MB WCK0927-013MB WCK0927-013MB
QC Batch Number: 11979 LCS WCK0927-013MBLCS WCK0927-013MBLCS
MS T-110512027MS 872615-011MS
Prep Method: SW846 9060
P . MSD T-110512027MSD 872615-011MSD
Analytical Method: SW846 9060
Client Sample ID LabSampleID MBID Client Sample ID Lab SampleID MBID
T-11 0512027 872615-011 MB T-12 0512028 872615-012 MB
T-14 0512029 872615-013 MB T-15 0512030 872615-014 MB
T-16 0512031 872615-015 MB T-17 0512032 872615-016 MB
LCS/LCSD MS/MSD
, Methad Les/ Control Limits : Ms/ Control Limits
Blank LCS LCSD LCSD Parent | Parent MS MSD MSD e

Test Name Result Spiked LCS Recovery | Spiked | LCSD Recovery | RPD ' LCL UCL RPD | Sample | Result | Spiked | MS Recovery |Spiked | MSD Recovery RPD LCL UCL RPD

Conc Conc | Conc % C| Conc | Conc % C|% Cl % % % Number | Conc | Conc | Conc % Cj Conc {Conc % C| % C| % % %
TOC as NPOC Avg of Reps | < 60 1000 | 964.2 | 964 - - - - 80 | 120 | 10 |872615-011 290000 | 200000 | 430000 | 70.5 200000 | 590000 | 147.2 300 50 | 150 | 30
TOC as NPOC Replicate 1 | <| 60 - - - — - — - — | = | — |872615-011| | 350000 | ~— N - — - - - R N
TOC as NPOC Replicate2 | <| 60 — — — - - — — — | = | — |sme15011] |t70000 | — -~ | - — - - -
TOC as NPOC Replicate 3 | <| 60 - | = — — - -~ - — | — | — |872615011 | 400000 | — -~ | - - — [ N
TOC as NPOC Replicated | <| 60 R R - - | - — 1T =1 — | — |emsisonl | 280000 | — N - - _ - - [ R

Conc = mg/kg unless otherwise noted Report Date: 6/29/2006
C = QC Code, see Qualifer Sheet QC Batch Number: 11979

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.




. Sample Condition Upon Receipt
/Q&An&/yﬁc&!

[~ el Client Name: %M Project# ¥/ 2 (/5

KL
Courier: [] Fed Ex [J UPS [JuUsPs [] Client j}ZCommercial M Pace Other
Custody Seal on Cooler/Box Present: [ ] yes no  Sealsintact [Jyes [ no

Packing Material: . Bubble Wrap Bubble Bags (] None [lother

Thermometer Used /O Type of Ice: L@t Biue None , Samples on ice, cooling process has begun
Cooler Temperature___|’C Biological Tissue is Frozen: ves No Di‘:ﬂ:g:t:itiaéf€>°f PR sy omining
Temp should be above freezing to 6°C Comments: W/f/ & Lo
Chain of Custody Present: Bves ONo ONA|1,
Chain of Custody Filled Out: Kves ONo ONA |2
Chain of Custody Relinquished: [ves CiNo CINia 3,
Sampler Name & Signature on COC: [ves ONo ON/A|4.
Samples Arrived within Hold Time: Eves Ono [ONA|5.
Short Hold Time Analysis (<72hr): Hyes 1ns’ Cals, 71 S
Rush Turn Around Time Requested: /DYeS Sno Ona |7,
Sufficient Volume: (Bves ONo ONA|8.
Correct Containers Used: i (Mves ONo O 9.
-Pace Containers Used: \Y‘\Nwres ONo  CIN/A
Containers Intact: Oves ONo  [OIN/A [10.
Filtered volume received for Dissolved tests Oves ENo CINA 11.
Sample Labels match COC: [dves ONo ONA|12.
-Includes date/time/ID/Analysis Matrix: “RJ;\,\
Ali containers needing preservation have been checked. Oves DINo na 13,
i b
exceptions: VOA, coliform, TOC, O&G, WI-DRO (water) Oves ONo Initial when completed
Samples checked for dechlorination: Oves FINo OINA 14.
Headspace in VOA Vials ( >6mm): Oves ONo [(AN/A [15.
Trip Blank Present: Oves ONo [INA 16.
Trip Blank Custody Seals Present Oves ONo [@N/A
Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution: Field Data Required? Y / N
Person Contacted: Date/Time:

Comments/ Resolution:

Project Manager Review: K&, \& /| Date: ( < /070

Note: Whenever there is a discrepancy affecting NQ Caroalina co\n§llance samples, a copy of this form will be sent to the North Carolina DEHNRZCK
Certification Office (i.e out of hold, incorrect preservative, out of temp, incorrect containers)

ALLCOO03rev.2, 10June2005



(Please Print Legibly)
Company Name:

Branch or Location:

M

Project Contact:

INC.

(] 1241 Bellevue St., Suite 9

Green Bay, WI 54302
920-469-2436

Fax 920-469-8827

Telephone:

A Division of Pace Analytical Services, Inc.

Project Number:

Project Name:

CHAIN OF CUSTODY

*Preservation Codes

Project State:

Sampted By (Print):

Mail Report To:

PO #:

Data Package Optionis - (please circle if requested

A=None B=HCL C=H2S04 D=HNO3 E=EnCore F=Methanoi G-NaOH
H=Sodium Bisulfate Solution I=Sodium Thiosulfate J=0ther Company:
FILTERED? (YES/NO}
Address:
PRESERVATION (CODE)”
&
Regulatory | Matrix %) Invoice To:
Program Codes <
9
ust GW=Ground Waley| \3/ Company:
RCRA | W=Water S
SOWA S=Saii @Q Address:
NPDES 3C-é§a;:!éoai | K
CERcLA |LEERARO o g
Si=Siudge Py e Ty
WP=¥ipe Man lnvoice !
MIATRIX CLIENT COMMIENTS

LAE COMMENTS

- ALaty Use Only}

5 i i

i

4

Rush Turnaround Time Requested (TAT) - Prelim
(Rush TAT subject to approval/surcharge)
Date Needed:

Relinquished By:, Date/Time:

Received By:

Date/Time:

En Chem Project No,

Transmit Prelim Rush Results by (circle):

Relinquished By: Date/Time:

’ Date/Time:

Sample Receipt 'Temp.'

Rehnduished By: Détemme.

Received By:

Sample Receipt pH

Phone Fax E-mail Date/Time:
{Wet/Metals) .
Phone #: o
Fax #: Relirquished By: Date/Time: Received By: Date/Time: Cooler Custédy Seal’
E-Mail Address: 5 o i ; ' :
S— - —— - - e resent /]
== Samples on HOLD are subject to Relinquished By: Date/Time: Received By: Date/Time: ;

special pricing and release of liability

|intact /Notintact

Version 4.0: 09/04




(Please Print Legibly)

Company Name:

Branch or Location:

M

INC.

D 1241 Bellevue St., Suite 9
Green Bay, WI 54302
920-469-2436
Fax 920-469-8827

Project Contact:

Telephone:

A Division of Pace Analytical Services, Inc.

Project Number:

Project Name:

A=None B=HCL C=H2504

H=Sodium Bisulfate Solution

CHAIN OF CUSTODY

*Preservation Codes

D=HNO3
I=Sodium Thiosulfate

E=EnCore

Page of

Quote #:

Mail Report To:

F=Methano!

G-NaOH

J=0ther Company:

FILTERED? (YES/NO)

Address: s

Project State: _ Fad
. PRESERVATION (CODE)*

Sampied By (Print): ___ ../ z .

. Regulatory Matrix
PO# Program Codes
Data Package Options - (please circle if requested Rl:;SRTA Gﬁ(iwgga:er
Sample Results Only (no QCY SDVEA S;%qii
oo e e A

Lavel Ii ’\SJDJUCtT_O Su/srcharge &Z%ELSA CoChareoal

BATE

/ GLIENT COMMENTS

Mail tivoice Tor

LAB COMMENTS
{Lab Use Gniy}

5

Rush Turnaround Time Requested (TAT) - Prelim
(Rush TAT subject to approval/surcharge)
Date Needed:

Date/Time:

Received By:

Date/Time:

]

Transmit Prelim Rush Results by (circle):

. R

Received By:

Date/Time: Sample Receipt Temp.

Phone  Fax E-mail Relinquished By: Date/Time: Received By: Date/Time: ‘| sample Receipt pH -
(Wet/Metals) P ;
Phone #: ; .
Fax #: Relinquished By: Date/Time: Received By: Date/Time: Cooier Custody Seal
E-Mail Address: i
Y Samples on HOLD are subject to Relinquished By: Date/Time: Received By: Date/Time:

special pricing and release of liability

Version 4.0: 09/04
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Pace Analytical
Services, Inc.

Analytical Report Number: 873179

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : SOIL

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH Collection Date : 06/16/06
Project Number: 7201.02 Report Date : 06/29/06
Field ID: TS-18,3-4.5 Lab Sample Number : 873179-004

INORGANICS
Test Result LOD LoQ EQL Dil. Units Cede Anl Date Prep Method Anl Method
Arsenic 340 3.5 12 1 mg/Kg 06/27/06 SW846 3050B SW846 60108
Percent Solids 23.8 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical

Services, Inc.

Analytical Report Number: 873179

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : SOIL
Project Name : KEWAUNEE MARSH Collection Date : 06/16/06
Project Number : 7201.02 Report Date : 06/29/06
Field ID : TS-18,6.5-7 Lab Sample Number: 873179-005

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AniDate Prep Method Anl Method
Arsenic 3.8 3.2 11 1 mg/Kg Q 06/27/06 SW846 3050B SW846 6010B
Percent Solids 26.2 1 % 06/22/06  SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.

Zal



Pace Analytical Analytical Report Number: 873179

Services, Inc.

1241 Bellevue Street
Green Bay, WI 54302

920-469-2436

Client : RMT - MADISON Matrix Type : SOIL
Project Name : KEWAUNEE MARSH Collection Date : 06/16/06
Project Number : 7201.02 Report Date : 06/29/06
Field ID : TS-18,10-12 Lab Sample Number : 873179-006

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 26 2.3 7.6 1 mg/Kg Q 06/27/06 SW846 3050B SW846 6010B
Percent Solids 36.9 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical Analytical Report Number: 873179 1241 Bellevue Street
Services, Inc. bl
Matrix Type : SOILL
Collection Date : 06/16/06
Report Date : 06/29/06
Lab Sample Number : 873179-001

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH
Project Number : 7201.02
Field ID: TS-19,2-4

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic 6100 2.7 9.1 1 mg/Kg 06/27/06 SW846 3050B SW846 6010B
Percent Solids 30.7 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.



H . 1241 Belt Street
Pace Analytical Analytical Report Number: 873179 oon b e
. reen Bay, WI 54302
Services, Inc. 920-469.2436
Matrix Type : SOIL
Collection Date : 06/16/06
Report Date : 06/29/06
Lab Sample Number: 873179-002

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH
Project Number : 7201.02
Field ID : TS-19,6-8

INORGANICS

Test Result LOD LoOQ EQL Dil. Units Code Ani Date Prep Method Anl Method
Arsenic 5100 5.6 19 1 mg/Kg 06/27/06 SW846 3050B SW846 6010B
Percent Solids 15.0 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.
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Pace Analytical Analytical Report Number: 873179

Services, Inc.

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH
Project Number : 7201.02
Field ID : TS-19,13-15

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : SOIL
Collection Date : 06/16/06

Report Date : 06/29/06
Lab Sample Number: 873179-003

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic 36 20 6.6 1 mg/Kg 06/27/06 SW846 30508 SW846 6010B
Percent Solids 424 1 % 06/22/06  SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.

5%



Pace Analytical

Services, Inc.

Analytical Report Number: 873179

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : SOIL

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH Collection Date : 06/16/06
Project Number : 7201.02 Report Date : 06/29/06
Field ID : T7S-20,3-5 Lab Sample Number: 873179-007

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AniDate Prep Method Anl Method
Arsenic 910 2.5 8.3 1 mg/Kg 06/27/06 SW846 3050B SW846 6010B
Percent Solids 33.6 1 % 06/22/06  SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.

H



Pace Analytical Analytical Report Number: 873179 g Bg"ev‘xlizggé
Services, Inc. 090455 9435
Matrix Type : SOIL
Collection Date : 06/16/06
Report Date : 06/29/06
Lab Sample Number: 873179-008

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH
Project Number: 7201.02
Field ID : TS-21,2-4

INORGANICS

Test Result LOD LOQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 640 34 1 1 mg/Kg 06/27/06 SW846 3050B SW846 60108
Percent Solids 24.4 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.



1241 Bellevue Street

Pace Analytical Analytical Report Number: 873179 Green Bay, Wi 64302

Services, Inc.

Client: RMT - MADISON
Project Name : KEWAUNEE MARSH
Project Number: 7201.02
Field ID : TS-22,2.5-3.5

920-469-2436
Matrix Type : SOL
Collection Date : 06/16/06
Report Date : 06/29/06
Lab Sample Number : 873179-009

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic 1800 4.5 15 1 mg/Kg 06/27/06 SW846 3050B SW846 60108
Percent Solids 18.7 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.

4|



Pace Analytical Analytical Report Number: 873179

Services, Inc.

Client : RMT - MADISON
Project Name : KEWAUNEE MARSH
Project Number: 7201.02
Field ID : TS-23,1.5-3.5

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436
Matrix Type : SOIL
Collection Date : 06/16/06
Report Date : 06/29/06
Lab Sample Number: 873179-010

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Ani Method
Arsenic 1500 38 13 1 mg/Kg 06/27/06 SW846 3050B SW846 60108
Percent Solids 222 1 % 06/22/06 SM M2540G SMM2540G

All soil results are reported on a dry weight basis unless otherwise noted.



Pace Analytical Analytical Report Number: 873179 ;:;HBSSVL\‘;@ZZS‘Z

Services, Inc. 920-469.2436
Client : RMT - MADISON Matrix Type : SOIL

Project Name : KEWAUNEE MARSH Collection Date : 06/16/06

Project Number : 7201.02 Report Date : 06/29/06
Field ID : TS-24,1.5-3.5 Lab Sample Number: 873179-011

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic 1100 5.1 17 1 mg/Kg 06/27/06 SW846 3050B SW846 60108
Percent Solids 16.4 1 % 06/22/06 SM M2540G SM M2540G

All soil results are reported on a dry weight basis unless otherwise noted.
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V.

1241 Bellevue Street, Suite 9

v .,
PEIC@A/?&/)/T/CQ/ Green Bay. WI 54302

920-469-2436, Fax: 920-469-8827

Analytical Report Number: 882460

Client: RMT - MADISON Lab Contact: Tod Noltemeyer
Project Name: KEWAUNEE MARSH
Project Number: 7201.04

Lab Sample Collection
Number Field iD Matrix Date
882460-001 AC 0704014 1:1 DIL WATER 04/09/07
882460-002 AC 0704015 1:1 DIL WATER 04/09/07
882460-003 AC 0704018 1:1 DIL WATER 04/09/07
882460-004 AC 0704019 1:1DIL WATER 04/09/07
882460-005 AC 0704021 1:1DIL WATER 04/09/07
882460-006 AC 0704022 1:1DIL WATER 04/09/07
882460-007 AC 0704023 1:1DIL WATER 04/09/07
882460-008 AC 0704024 1:1 DIL WATER 04/09/07
882460-009 AC 0704025 1:1 DIL WATER 04/09/07
882460-010 AC 0704026 1:1 DIL WATER 04/09/07
882460-011  AC 0704027 1-1 DIL WATER 04/09/07
882460-012 AC 0704028 1:1DIL WATER 04/09/07
882460-013 AC 0704029 1:1 DIL WATER 04/09/07
882460-014 AC 0704001 1:1 DIL WATER 04/09/07
882460-015 AC 0704002 1:1 DIL WATER 04/09/07
882460-016 AC 0704003 1:1 DIL WATER 04/09/07
882460-017 AC 0704004 1:1 DIL WATER 04/09/07
882460-018 AC 0704005 1:1 DIL WATER 04/09/07
882460-015 AC 0704006 1:1 DIL WATER 04/09/07
882460-020 AC 0704007 1:1 DIL WATER 04/09/07
882460-021 AC 0704008 1:1 DIL WATER 04/09/07
882460-022 AC 0704009 1:1 DIL WATER 04/09/07
882460-023 AC 0704010 1:1 DIL WATER 04/09/07
882460-024 AC 0704011 1:1 DIL WATER 04/09/07
882460-025 AC 0704012 1:1 DIL WATER 04/09/07
882460-026 AC 0704013 1:1 DIL WATER 04/09/07

| certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample comments. Release of this final
report is authorized by Laboratory management, as is verified by the following signature. This report shall not be reproduced, exceptin
full, without the written consent of Pace Analytical Services, Inc. The sample results relate only to the analytes of interest tested.

O

0lee ¢ A2 Tocd N Ylielo) pago 101 35

Approval Signature Date

1



Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, Wi 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-001

Field ID : AC 0704014 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 2300 1.3 42 10 ug/L 04/16/07  SW846 3020A SW846 6020

Page 2



Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sampie Number : 882460-002

Field ID : AC 0704015 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
2600 1.3 4.2 10 ug/L 04/16/07 SW846 3020A SW846 6020

Arsenic - Dissolved

Page 3



Pace Analytical Analytical Report Number: 882460 Groon Bay, Wi 54302

Services, Inc. 920-469-2436
Client : RMT - MADISON
Project Name : KEWAUNEE MARSH

Project Number: 7201.04
Field ID : AC 0704018 1:1 DIL

Matrix Type : WATER
Collection Date : 04/09/07
Report Date : 04/17/07

Lab Sample Number: 882460-003

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AniDate Prep Method

SW846 3020A SW846 6020

Anl Method

Arsenic - Dissolved 190 0.13 0.42 1 ug/L 04/16/07

Page 4



Pace Analytical

Services, Inc.

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay. WI 54302
920-469-2436

Client : RMT - MADISON Matrix Type : WATER
Project Name : KEWAUNEE MARSH Collection Date : 04/09/07
Project Number : 7201.04 Report Date : 04/17/07
Field ID : AC 0704019 1:1 DIL Lab Sample Number : 882460-004
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic - Dissolved 47000 16 52 100  ug/L 04/16/07 SW846 3020A SW846 6020

5' Page 5



Pace Analytical Analytical Report Number: 882460 Croun B W1 24302

Services, Inc. 920-469-2436
Client : RMT - MADISON

Project Name : KEWAUNEE MARSH

Project Number: 7201.04
Field ID : AC 0704021 1.1 DIL

Matrix Type : WATER
Collection Date : 04/09/07
Report Date : 04/17/07

Lab Sample Number : 882460-005

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method AnlMethod
Arsenic - Dissolved 580000 25 84 200  ug/L 04/16/07 SW846 3020A SW846 6020

Page 6
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Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201 04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay. WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-006

Field ID: AC 0704022 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 330000 25 84 200 ug/lL 04/16/07  SW846 3020A SW846 6020

5%

Page 7



Pace Analytical
Services, Inc.
Client ;

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-007

Field ID : AC 0704023 1:1 DIL
INORGANICS
Test Resuit LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
170000 25 84 200  ug/L 04/16/07  SW846 3020A SW846 6020

Arsenic - Dissolved

57‘l' Page 8



Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-008

Field ID: AC 0704024 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
39000 13 42 100  ug/L 04/16/07 SW846 3020A SW846 6020

Arsenic - Dissolved

Page 9



Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay. WI 54302
920-469-2436

Matrix Type :
Collection Date :
Report Date :

Lab Sample Number :

WATER
04/09/07
04/17/07
882460-009

Field ID : AC 0704025 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic - Dissolved 340000 25 84 200 ug/L 04/16/07 SW846 3020A SW846 6020

% Page 10



Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sam ple Number : 882460-010

Field ID: AC Q0704026 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
280000 25 84 200  ug/L 04/16/07 SW846 3020A SW8466020

Arsenic - Dissolved

57
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Pace Analytical

Services, Inc.

Client:
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-011

Field ID : AC 0704027 1:1 DiL
INORGANICS
Test Result LOD LOQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 43000 13 42 100  ug/L 04/16/07 SW846 3020A SW846 6020

Page 12



Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-012

Field ID : AC 0704028 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic - Dissolved 650000 25 84 200  ug/L 04/16/07  SW846 3020A SW846 6020

Page 13



Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay. WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-013

Field ID : AC 0704029 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AniDate Prep Method AnlMethod
Arsenic - Dissolved 540 1.3 42 10 ug/L 04/16/07 SW846 3020A SW846 6020

kO
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Pace Analytical Analytical Report Number: 882460 Craan e o1 24302

Services, Inc. 920-469-2436
Client: RMT - MADISON

Project Name : KEWAUNEE MARSH

Project Number: 7201.04
Field ID : AC 0704001 1:1 DIL

Matrix Type : WATER
Collection Date : 04/09/07
Report Date : 04/17/07

Lab Sample Number : 882460-014

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissoived 41000 13 42 100 ug/L 04/16/07 SW846 3020A SW846 6020

Page 15
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Pace Analytical

Services, Inc.

Client:
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-015

Field ID: AC 0704002 1.1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 22000 13 42 100  ug/L 04/16/07 SW846 3020A SW846 6020

b2
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Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay. WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-016

Field ID : AC 0704003 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic - Dissolved 59000 13 42 100 ug/L 04/16/07 SW846 3020A SW846 6020

%
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Pace Analytical

Services, Inc.

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Client: RMT - MADISON Matrix Type : WATER
Project Name : KEWAUNEE MARSH Collection Date : 04/09/07
Project Number: 7201.04 Report Date : 04/17/07
Field ID : AC 0704004 1.1 DIL Lab Sample Number : 882460-017
INORGANICS
Test Result LOD LoQ EQL Dil.  Units Code AnlDate Prep Method AnlMethod
Arsenic - Dissolved 570 1.3 42 10 ug/L 04/16/07 SW846 3020A SW846 6020

b[_{, Page 18



Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, Wi 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-018

Field ID: AC 0704005 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method AnlMethod
Arsenic - Dissolved 50000 13 42 100 ug/L 04/16/07 SW846 3020A SW846 6020

Page 19
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Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI| 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-019

Field ID : AC 0704006 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Anl Method
Arsenic - Dissolved 61000 13 42 100  ug/L 04/16/07 SW846 3020A SW8466020

o
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Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-020

Field ID : AC 0704007 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 320000 25 84 200 ug/L 04/16/07 SW846 3020A SW846 6020

Page 21



1241 Bellevue Street

Pace' Analytical Analytical Report Number: 882460 Green Bay, Wi 54302
Services, Inc. 920-469-2436
Client: RMT - MADISON Matrix Type : WATER

Collection Date : 04/09/07

Project Name : KEWAUNEE MARSH
Report Date : 04/17/07

Project Number: 7201.04

Field ID : AC 0704008 1.1 DIL Lab Sample Number : 882460-021
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code AnlDate Prep Method Ani Method
Arsenic - Dissolved 23000 13 42 100 ug/L 04/16/07 SW846 3020A SW846 6020

b? Page 22



Pace Analytical

Services, Inc.

Client :
Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type :
Collection Date :
Report Date :

Lab Sample Number :

WATER
04/09/07
04/17107
882460-022

Field ID : AC 0704009 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 11000 13 42 100 ug/L 04/16/07 SW846 3020A SW846 6020

@4 Page 23



1241 Bellevue Street

Pace Analytical Analytical Report Number: 882460 Green Bay, Wi 54302
Services, Inc. 920-469-2436
Client : RMT - MADISON Matrix Type : WATER
Project Name : KEWAUNEE MARSH Collection Date : 04/09/07
Project Number: 7201.04 Report Date : 04/17/07
Field ID : AC 0704010 1:1 DIL Lab Sample Number : 882460-023
INORGANICS
Test Result LOD LOQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 7400 13 42 100 ug/L 04/16/07  SW846 3020A SW846 6020

Page 24
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Pace Analytical Analytical Report Number: 882460 5;‘;5;!3%3,5;;‘;%‘2

Services, Inc. 920-469-2436
Client: RMT - MADISON
Project Name : KEWAUNEE MARSH

Project Number: 7201.04
Field ID: AC 0704011 1:1 DIL

Matrix Type : WATER
Collection Date : 04/09/07
Report Date : 04/17/07

Lab Sample Number : 882460-024

INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
Arsenic - Dissolved 2700 0.16 052 1 ug/L 04/12/07 SW846 3020A SW846 6020

Page 25
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Pace Analytical Analytical Report Number: 882460 5:;5;2373\3‘8;2%?2

Services, Inc. 920-469-2436
Client : RMT - MADISON

Project Name : KEWAUNEE MARSH

Project Number: 7201.04
Field ID: AC 0704012 1:1 DIL

Matrix Type : WATER
Collection Date : 04/09/07
Report Date : 04/17/07

Lab Sample Number : 882460-025

INORGANICS

Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method AnlMethod

Arsenic - Dissolved 1800 0.13 0.42 1 ug/L 04/12/07 SW846 3020A SW846 6020
Page 26
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Pace Analytical
Services, Inc.
Client :

Project Name :
Project Number :

RMT - MADISON
KEWAUNEE MARSH
7201.04

Analytical Report Number

: 882460

1241 Bellevue Street
Green Bay, WI 54302
920-469-2436

Matrix Type : WATER
Collection Date : 04/09/07

Report Date : 04/17/07
Lab Sample Number : 882460-026

Field ID : AC 0704013 1:1 DIL
INORGANICS
Test Result LOD LoQ EQL Dil. Units Code Anl Date Prep Method Anl Method
2800 0.13 0.42 1 ug/L 04/12/07 SW8463020A SW8466020

Arsenic - Dissolved

1
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. 1241 Bellevue Street
Pace Analytical Green Bay, WI 54302

Services, Inc. 920-469-2436
Fax: 920-469-8827

Lab Number  TestGrouplD Field ID Comment

882460 M-AS-D All Samples Inadequate sample volume received to perform the method required MS/MSD This flag
applies to samples 1-20.

Page 28
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Qualifier Codes
Flag Applies To Explanation

A

2N X s < C »O O TVOoOzZz=Z2r0 X<

*

+

A

AW N =

inorganic

inorganic

Organic

Al
All

Inorganic

Organic

Inorganic

Organic
All

All

inorganic

All
Organic
All
Organic
All
Organic
Organic
All

Organic

All
All
All
All
Organics
All
All
Inorganic
All
Inorganic
Inorganic
Inorganic

Inorganic
Inorganic
inorganic
Inorganic

Inorganic

Inorganic

Analyte is detected in 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.

The analyte has been detected between the method detection limit and the reporting limit.

Analyte is present in 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.

Elevated detection limit.
Analyte value from diluted analysis or surrogate result not applicable due to sample dilution.

Estimated concentration due to matrix interferences. During the metals analysis the serial dilution failed to meet the established
control limits of 0-10%. The sample concentration is greater than 50 times the IDL for analysis done on the ICP or 100 times the
IDL for analysis done on the ICP-MS. The result was flagged with the E qualifier to indicate that a physical interference was
observed.

Analyte concentration exceeds calibration range.

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 Method 6010), this 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 utilized in the initial
calibration. The method detection limit is less than the reporting limit specified for this project.

Preservation, extraction or analysis performed past holding time.

This test is considered a field parameter, and the recommended holding time is 15 minutes from collection The analysis was
performed in the laboratory beyond the recommended holding time.

Concentration detected equal to or greater than the method detection limit but less than the reporting limit
Detection limit may be elevated due to the presence of an unrequested analyte.

Elevated detection limit due to low sample volume.

Sample pH was greaterthan 2

Spiked sample recovery not within control limits.

Sample received overweight.

The relative percent difference between the two columns for detected concentrations was greater than 40%

The analyte has been detected between the limit of detection (LOD) and limit of quantitation (LOQ). The results are qualified due
to the uncertainty of analyte concentrations within this range.

The relative percent difference between quantitation and confirmation columns exceeds internal quality control criteria. Because
the result is unconfirmed, it has been reported as a non-detect with an elevated detection limit.

The analyte was not detected at or above the reporting limit.

Sample received with headspace.

A second aliquot of sample was analyzed from a container with headspace.

See Sample Narrative.

This compound was separated in the check standard but it did not meet the resolution criteria as set forth in SW846.
Laboratory Control Spike recovery not within control limits.

Precision not within control limits.

The sample result is greater 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 greater than total analyte; analyses passed QC based on precision criteria.
Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on precision criteria
BOD result is estimated due to the BOD blank exceeding the allowable oxygen depletion.

BOD duplicate precision not within control limits. Due to the 48 hour holding time for this test, it 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 within control limits. Due to the 48 hour holding time for this test. it is not practical to reanalyze
and 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.

Sample was received unpreserved. Sample was preserved either at the time of receipt or at the time of sample preparation.

Sample was received with insufficient preservation. Acid was added either at the time of receipt or at the time of sample
preparation

Page 29
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1241 Bellevue Street
Green Bay, W1 54302

Analysis Summary by Laboratory

Pace Analytical
Services, Inc.

882460-026
882460-025
882460-024
882460-023
882460-022
882460-021
882460-020
882460-019
882460-018
882460-017
882460-016
882460-015
882460-014
882460-013
882460-012
882460-011
882460-010
882460-009
882460-008
882460-007
882460-006
882460-005
882460-004
882460-003
882460-002
882460-001

Test Group Name

B B B BB BB BBBUB BB BUBUBIBIBIBIBIEBUEB BB B B B

ARSENIC - DISSOLVED

Code WI! Certification

405132750 / DATCP: 105-444

B

Page 30
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Pace Analytical
Services, Inc.

QC Summary

1241 Bellevue Street
Green Bay, W! 54302
920-469-2436

Fax: 920-469-8827

Batch: 882460 QC Type Client Sample ID Lab Sample ID
Lab Section: METALS m8 MBDMTG2102-66 MBDMTG2102-66
QC Batch Number: 19714 LCS LCSDMTG2102-66 LCSDMTG2102-66
MS 882481-001MS 882481-001MS
Prep Method: SW846 3020A
i MSD 882481-001MSD 882481-001MSD
Analytical Method: SW846 6020
Client Sample ID LabSampleID MBID Client Sample ID Lab SampleID MBID
AC 0704008 1.1 DIL 882460-021 MB AC 0704009 1.1 DIL 882460-022 MB
AC 0704010 1:1 DIL 882460-023 MB AC 0704011 1:1 DIL 882460-024 MB
AC 0704012 1:1 DIL 882460-025 MB AC 0704013 1:1 DIL 882460-026 MB
LCS/LCSD MS/MSD
Method LCS/ Control Limits ms/ Control Limits
Biank LCS LCSD LCSD Parent Parent MS MSD MSD -
Test Name Resuilt Spiked LCS Recovery . Spiked . LCSD Recovery : RPD - LCL UCL RPD Sample Result ' Spiked: MS Recovery : Spiked MSD Recovery RPD LCL UCL RPD
Conc Conc - Conc % C Conc Conc % C. % C. % % %  Number Conc * Conc 'Conc % C; Conc -Conc % C- % Ci % % %
Arsenic - Dissolved < 013 200.0 2006 © 1003 — - 75 125 © 20 . 882481-001 ; 0.3800 ¢ 2000 200 998 : 200.0 192 958 : 4.1 .15 125 20
R Conc = ug/L  unless otherwise noted Report Date: 4/17/2007
3 C = QC Code, see Qualifer Sheet QC Batch Number: 19714
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 31



Pace Analytical

Services, Inc.

QC Summary

1241 Bellevue Street
Green Bay. WI 54302
920-469-2436

Fax: 920-469-8827

Batch: 882460 QC Type Client Sample ID Lab Sample ID
Lab Section: METALS MB MBDMTG2102-65 MBDMTG2102-65
QC Batch Number: 19715 LCS LCSDMTG2102-65 LCSDMTG2102-65
LCSD LCSDDMTG2102-65 LCSDDMTG2102-65
Prep Method: SW846 3020A
Analytical Method: SW846 6020
Client Sample ID Lab Sample ID MBID Client Sample ID Lab SampleID MBID
AC 0704014 1:1 DIL 882460-001 MB AC 0704015 1:1 DIL 882460-002 MB
AC 0704018 1:1 DIL 882460-003 MB AC 0704019 1:1 DIL 882460-004 MB
AC 0704021 1:1 DIL 882460-005 MB AC 0704022 1:1 DIL 882460-006 MB
AC 0704023 1:1 DIL 882460-007 MB AC 0704024 1:1 DIL 882460-008 MB
AC 0704025 1:1 DIL 882460-009 MB AC 0704026 1:1 DIL 882460-010 MB
AC 0704027 1:1 DIL 882460-011 MB AC 0704028 1:1 DIL 882460-012 MB
AC 0704029 1:1 DIL 882460-013 MB AC 0704001 1:1 DIL 882460-014 MB
AC 0704002 t:1 DIL 882460-015 MB AC 0704003 1:1 DIL 882460-016 MB
AC 0704004 1:1 DIL 882460-017 MB AC 0704005 1:1 DIL 882460-018 MB
AC0704006 1:1DIL 882460019  MB __AC 0704007 1:1 DIL _ 882460-020 MB
| : j i LCS/LCSD MS/MSD

Method : L LGS control Limits ms/ Control Limits
: Blank = LCS LCSD CLCSD b e e ¢ Parent MS MSD - : MSD B .
Test Name Resutt Spiked :  LCS Recovery | Spiked : LCSD Recovery i RPD i LCL uCL RPD ' Sample Result | Spiked ' MS Recovery : Spiked | MSD Recovery : RPD ; LCL UCL RPD

Conc | Conc : Conc % C: Conc Conc % C:i% C. % % Conc i Conc ,Conc % Ci Conc :Conc % C % Ci % % %
‘Arsenic - Dissolved f<; 013 © 2000 { 201 : 1005 : 2000 @ 2015 1008} {02 | 75 [ 125! 20 - = — — b e -
Conc = ug/L unless otherwise noted Report Date: 4/17/2007
3 C = QC Code, see Qualifer Sheet QC Batch Number: 19715
R 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



Sample Condition Upon Receipt

GeeAnalytical

|

Client Name:

Ky

Courier: [] Fed Ex [J urs (Jusps [ Client [JCommercial m Pace Other

Tracking #:

Custody Seal on Cooler/Box Present: ] yes m no

Packing Material: [ ] Bubble Wrap

Thermometer Used

[]Bubble Bags

Seals intact:

m None [ ] Other

(7 yes

(] no

Project # &G Q41>

Type of Ice: @ Blue None

B/Samples on ice, cooling process has begun

Cooler Temperature Qof Biological Tissue is Frozen: Yes No Difn?::t;n'tlals ?f/pfrsi,',‘ ‘_*’“’"2‘7'2}9

Temp should be above freezing to 6°C Comments: v Ho (Ot N

Chain of Custody Present: [lees ONo  OnN/A 1.

Chain of Custody Filled Out: &Yes Ono ONa (2.

Chain of Custody Relinquished: hYes ONo  OIN/A |3

Sampler Name & Signature on COC: NYes ONe ONA (4.

Samples Arrived within Hold Time: NYes Ono ONA|S,

Short Hold Time Analysis (<72hr): Oves N0 CINA [6.

Rush Turn Around Time Requested: Oves ﬁNo Ona |7,

Sufficient Volume: Wves ONo Ona s,

Correct Containers Used: Qves Ono ONA9,
-Pace Containers Used: Oves NNo ON/a

Containers Intact: Nves One Ownal10.

Filtered volume received for Dissolved tests mYes One ONA[11.

Sample Labels match COC; Nves ONo D |12, A date ol on Semples. G 78767
-Includes date/time/ID/Analysis Matrix: 64«)

All containers needing preservation have been checked. wes One Oiva |13, Nddect ,3 ;;;5;;2 (4,2:?;2 ;’;‘//L"/u

A cotaers e sl e (00 00810 Gy, Yo T v or

exceptions: VOA, coliform, TOC, O&G, WI-DRO (water) Uves UNo L"Sﬂf&vevf;%" Cg‘{ ;?é;?\/fajic\j/ied A 10070

Samples checked for dechlorination: Oves ONo TSlN/A 14, ~

Headspace in VOA Vials ( >6mm): Oves ONo IS{N/A 15.

Trip Blank Present: Oves NNO OnNvA |16,

Trip Blank Custody Seals Present Oves ONo \QN/A

Pace Trip Blank Lot # (if purchased):

Client Notification/ Resolution: Field Data Required? Y / N

Person Contacted:

Date/Time:

Comments/ Resolution:

Project Manager Review:

Mn 4 "y
‘%ﬁ/ﬁ q[”'(}\/“

TN

Date:

4 / [S1n7

Note: Whenever there is a discrepancy affecting North Carolina compliance 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)

719

F-ALLCO003rev.3, 11September2006



(Please Print Clearly)

PmT

Company Name:

ace Analytical®

UPPER MIDWEST REGION

MN: 612-607-1700 WI: 920-469-2436

Page 1 of

S
M

013219

Branch/Location: /1/)7‘3—9 i 50/\/ COC No.
— - wiww.pacelabs.com
Project Contact: gO L 5{&‘/\ W\ ", \/\j‘/ Quote #:
|prone: L63-662 ~5310 CHAIN OF CUSTODY Mail To Contact: | /.6 St fort],
R . *Preservation Codes . . —_—
Project Number: '71(“) ] Oq A=None B=HCL C=H2SO4 D=HNO3 E=DiWater F=Methanol G=NaOH Mail To Company: )?m {
Project Name: /-é/;,\jﬁuné e %‘6 A H=Sodium Bisulfate Solution I=Sodium Thiosulfate J=Other Mail To Address: %%j o
Project State: W { F(";;:z,%.’)? Y N Y
Sampled By (Print): J‘[w w PRE(SC%RJQT'ON LF;';::'_ \D Invoice To Contact: %m—(
Sampled By (Sign): 5/& o L 5/'”“/ 1; Invoice To Company:
R lat ray
PO #: :r?;; :a;ry g ; Invoice To Address:
Data Package Options MS/MSD Matrix Codes T
(billable) D On your sample A = Air W = Water s
B = Biot DW = Drinking Wat L
[ EPA Levei 1 (billable) C= Choncosl  GW = Ground Water | - g,‘ Invoice To Phone:
D EPA Level IV D NOT needed on O: Oili sw ==Sudace Water ! _>_\ h
your sample |3, =Ss(s)u'dge Wl V‘Ci’;:'e water E | < CLIENT LAB COMMENTS Profile #
PACE LAB # CLIENT FIELD ID e L COMMENTS (Lab Use Only)
V74 Ae 01040 (9 12190 |9ffoy] 50 6w oz polu D
- i / /
o2 | | 070408 ' |
03 00401d
o 07 040!l 9 )
o5 0704028 \ |
ol 0104022 |
007 0704013
o8 070402 “’
9 0104025
104 0201026
ol 0304021 \
012 07046 2§ AR P
‘ v v v
043 6104029 VYV .
Rush Turnaround Time Requested - Prelims Relinquishe M te/Time: Received B / Date/Time: PACE Project No.
(Rush TAT subject to approval/surcharge) % Y fi (,7 {30 SF o7, .
Date Needed: Relinquiﬁ% baterTime: Received W L?{ 7‘8 63899(90
Transmit Prelim Rush Results by (complete what you want): t‘_;_/,/ g e S ‘;/“/0".0 7 / ‘/S/‘ (/ ; / 9(' |rReceipt Temp =’R O °c
Email #1: Relinquished B;: Date/Time: Received By: DatefTime: t
Email #2: Sample Receipt pH
Telephone: Relinquished By: Date/Time: Received By: Date/Time: OK / Adjusted
Cooler Custody Seal
Fax:
% Samples on HOLD are subject to Relinquished By: Date/Time: Received By: Date/Time: Present / Not Present
special pricing and release of liability Intact/ Not Intact
Version 6.0 06/14/06 ORIG"\




(Please Print Clearly)

Company Name:

Rt

Branch/Location:

/%,» 7o

Project Contact:

bk Stantecid,

Phone:

6o -662- 33/0

' CHAIN OF CUSTODY

ace Analytical ®

werm.pacelabs.com

UPPER MIDWEST REGION

Page 1

013220

MN: 612-607-1700 WI: 920-469-2436

COC No.

of

Quote #:

Mail To Contact:

Lok St

. . *Preservation Codes . .
'P"’Jed Number: 220!. 0O Y A=None B=HCL C=H2SO4 D=HNO3 E=DIWater F=Methanol G=NaOH Mail To Company: /2 T
'Project Name: }/gu(, vnee /4&4 ( H=Sodium Bisulfate Solution 1=Sodium Thiosulfate J=Other Mail To Address: M&L(//»j o
! v &)
Project State: Z,\/ { F:';;ET:CT v:YlN y
Sampled By (Print): SZab\/ PRE(SC?I;'QT'ON L:::r D Invoice To Contact: TM’"W .
Sampled By (Sign): /%/ ,4, /. j/w“/ . Invoice To Company:
[4 o
T Va Regulat 7]
PO #: 7 J F:il;:’a:;y ~§ Invoice To Address:
3
Data Package Options MS/MSD Matrix Codes g
{billable) D On your sample A = Air W = Water Y.
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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 treatment 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 (GFAA) 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
Weigh 5 g of sample into a beaker.

Add 96.5 myL deionized water, cover, and stir vigorously for 5 minutes.

Measure p,,[:‘.

If pH < S.Q, then use extraction solution #1.

If pH> 5._(), 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 pH.

0 ©® N o ok N

If pH < 5.0, then use extraction solution #1. [f pH is greater than or 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.

Place 10 g of sample in a 250-mL plastic bottle.
Add 200 mL of the appropriate TCLP extraction solution (from step 1).
Shake on the rotary mixer overnight.

Filter the sample through an 0.45-micron pore-size filter.

o vk @ N

Measure the pH of the filtrate.
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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 "Screening Test Lab Form"; 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. Add11.4 mL glacial acetic acid to 1,000 mL deionized water.
Add 128.6 mL 1N NaOH to the acetic acid solution, and dilute to 2,000 mL.
Solution pH should be inthe 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.
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SCREENING SPLP
APPLIED CHEMISTRY LABORATORY
RMT, INC.

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.

Equipment

e Plastic bottles with air/liquid-tight closures, 250 mL
* Balance, accurate to + 0.01 g

e Solution dispenser, 100 mL

e Tumble box

e pH meter

e Filter, cartridge, Whatman Autovial®, 0.45 n, PTFE.
e Vial, 28 mL plastic for ICP auto sampler.

Reagents

e pH Buffers, calibration, 4.0 and 7.0

® Deionized water

e Sulfuric Acid (H250y), concentrated analytical reagent grade
e Nitric Acid (HNOs) , concentrated analytical reagent grade

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 concentrated 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.

e SPLP West Extraction Fluid: Add the 60/40 acid mixture drop wise to deionized water
until the pH is 5.00 + 0.05.
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Page 2

Leaching Procedure

O X Nk e =

—
= O

Prepare a bench sheet for recording the sample data.

Label a 250-mL plastic bottle with the appropriate sample information.
Place 10.0 g of sample in the 250-mL plastic bottle.

Dispense 200 mL of the appropriate SPLP extraction fluid to the bottle.
Seal the bottle with the closure and place the bottle in the tumbler.
Tumble the sample overnight (18 + 2 hours).

Measure and record the pH of the leachate.

Filter the sample using a filter cartridge.

Acidify/ preserve the filtrate to a pH < 2 with concentrated nitric acid.

Record any pertinent information on the bench sheet.

. Analyze the sample using the standard ICP laboratory method.
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State of Wisconsin Well / Drillhole / Borehole Filling & Sealing

Department of Natural Resources
PO Box 7921, Madison W1 53707-7921 Form 3300-005 (R 8/07) Page 1 of 2
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, 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 $10-25,000, or imprisonment for up to one
year, depending on the program and conduct involved. Personally identifiable information on this form is notintended 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 &l Remediation/Redevelopment D Other:
1. Well Location Information 2. Facility / Owner Information
County W1l Unique Well # of Hicap-# Facility Name |
/ X foe |
Kewgunee, 7™ | 72-0 wtuines Muysh
Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) [Method Code (see instructions)
_  — — — N License/Permit/Monitoring #
A A
Vol Vs Vi S Section Township [Range w7l g Origir;al\ \geﬂ Q)wner Vo 0
- = = By v LD NS - x \i‘/ 704 fH LTV ON ondh (e Al lis Daes,
or Gov'tLot# et 2 d Gk
! s 2 N D W _present Well Owner
Well Street Address (
,L/,#’_ RISIRVAYE ;"k:',i‘/‘ Y
WalC VI\I A ""%\' e J il Vel 2P Cog Mailing Address of Present Owner
ity Vi
S A Ree o o Y 2954 Shawao Ave
AR KON =l j% /\’( 0 -
e : - City of Present Owner State  {ZIP Code
Subdivision Name Lot # \u W ELLs AL L/ 4}1; 2/?:,,
P . . - .
Reason For Removal From Service Wi Unique Well # of Replacement well [ Pump, Liner, Screen, Casing & Sealing Material __
Tempbnns Lensrabintog Bovdaatel - Pump and piping removed? DYes Cno IE~N/A
3. Well / Drillhole / Borehole Information Liner(s) removed? yes D No D N/A
D o Original Construction Date (mm/dd/yyyy) Screen removed? DYes No D N/A
D Monitoring Well 04/03/200F Casing left in place? Clves Ulno EN
\, =
E Water Well If a Well Construction Reportis available, Was casing cut off below surface? DYes D No
. i lease attach.
£ Borehole / Drillhole P Did sealing material rise to surface? Yes D'No
Construction Type: Did material settle after 24 hours? Yes ElNO
D Orilled D Oriven (Sandpaint) D D\UQ If yes, was hole retopped? Dyes | No
% E)- 1) by Tigred Dhet If bentonite chips were used, were they hydrated =
Other (specify): /1 /();'_. by, (Diescd AR with water from a known safe source? EIYes . No D N/A
Formation Type: Required Method of Placing Sealing Material
Unconsolidated Formation D Bedrock E] Conductor Pipe-Gravity D Conductor Pipe-Pumped
Total Well Depth From Ground Surface (ft.) |Casing Diameter (in.) J ) (Sé:éﬁ?or‘:i?e%i’%érfd O Other (Explain):
S0 - Sealing Materials
Lower Drillhole Diameter (i) Casing Depth (ft) [ Neat Cement Grout [ clay-sand Slurry (11 Ib./gal. wt.)
A »‘ E] Sand-Cement (Concrete) Grout E] Bentonite-Sand Slurry " "
=1 s ) )
Was well annular space grouted? D Yes \ No |:| Unknown D Cencrete o D @entomte 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
D Granular Bentonite E] Bentonite - Sand Slurry
. . . No. Yards, Sacks Sealant’ Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume (c1rc[e Ghe) Mud Weight
Ny garat Lok Vewiscd e ptned Surface 20 LIRS
J
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Domg F|II|ng & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
(st - f’ 7 nosiipavedftl Sean et s Tue OH103/200%
Street or Route Telephone Number Comments \I[L
Voo By 2RO (GoR) R3Y- S99 b
Cxty o State IZiP Code ature of Person Domg Work Date Signed
Sta Frpne Wi 53540 @v)«} Be, 52, 2207
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Notice: Completicn of this report is reguired by chs. 160, 281, 283. 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

. In accordance

with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may resultin a forfeiture of between $10-25,000, or imprisonment for up to one
year, depending on the program and conductinvolved. Personally identifiable informaticn 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/‘\Nastewater D \Waste Management

(—q/
L_/J Remediation/Redevelopment [:] Other:

1. Well Location Information

2. Facility / Owner Information

County W1 Unique Well # of Hicap # Facility Name
e‘ Falinds, Removed el 'TC”I\ ~ 20NN (7o,
S ————— Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) IMethod Code (see instructions)
_—— - — N License/Permit/Monitoring #
S A 2 I
Vil Va VA Sng Section Township Range 7 g Orlglnal WeII Owner o P, 7
— 1 Ly 7 ‘ FYRPINIE NIV UIEY R SR e
or Gov't Lot # / NG Y R A S AT ! !
LI Present Well Owner
Well Street Address ,
,)\/f' r Larsd e :".’ e
. - Mailing Address or Present Owner
Well City, \/||Iage or Town Vell ZIP Code 2 /‘ Ui e b,
(’,‘”“\‘l:‘g“ = /\H i i ,\f‘{': Aoy gy /_ﬂ,/
- i ALRAIATY City of Present Owner State  [ZIP Code
Subdivision Name Lot # \LQ_ NI 1) ,7,.{?([ ‘“7 g

Reason For Removal From Service [W! Unigue Well # of Replacement Well

L b
i €. x‘,,-():‘,-;‘;rw}\.\_{n

4. Pump, Liner, Screen, Casing & Sealing Material

DYes D No

Pump and piping removed?

3. Well / Drillhole / Borehole Information

,Y es

Liner(s) removed? No

Original Constructlon Date (mm/dd/yyyy)

D Monitoring Well O 4] b 3 {70672 L

,No
D No

Screen removed? Yes

Casing leftin place? Yes

D Water Well

_ If a Well Construction Report is available,
[-./] Borehale / Drillhcle

please attach.

DYes D No

Was casing cut off below surface?

Construction Type:

[ oriled

Other (specify):

D Driven ( Sandpomt)

/n/*“\j',u { ' ’

DYes

Did material settle after 24 hours? Yes

If yes, was hole retopped? DYes

|f bentonite chips were used, were they hydrated D
with water from a known safe source? Yes

DNO
'No
DNO
DNO

Did sealing material rise to surface?

Formation Type:
EKUnconsolidated Formation

D Bedrock

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

Required Method of Placing Sealing Material

D Conductor Pipe-Gravity D Conductor Pipe-Pumped

(| Screened & Poured .,
. ~ (Bentonite Chips) O Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.) Casing Depth (ft.)
/\ R

[ clay-sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

Neat Cement Grout

D Yes ENO D Unknown

Was well annular space grouted?

D Concrete D Bentonlte Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

D Bentonite Chips D Bentanite - Cement Grout

) D Granular Bentonite D Bentonite - Sand Slurry
. . . No. Yards, Sacks Sealant. Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume (cifcla” She) Mud Weight
T g rth Chark Uiy Oy Surface /O £/ haw
[
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Sealing |License # Date of Filling & Sealing (mm/dd/yyyy) Date Received Noted By
'n"" -'r\>’ ¥ ((7’,'\ P e /7‘|'x \_’ A8 h’:w /)L/ ) ()? D03 s
Street or Route Telephone Number Comments y
’/ Iy %"":4’} Wl (20%) % - ".<‘ 'f
Crty/___ State IZIP Code ture of Person Dpi ievlork Date Signed
; i N -"‘ [' i
% o8 2
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 2399, Wis. Stats., and ch. NR 141, 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 $10-25,000, 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 NMlanagement

T'_‘/
'_/J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County

'!/ BT
P T
AT [BRFS

WI! Unique Well # of
Removed Well

[HE R
AT T('O -0

Facility Name

s
P Cuon 2

Lattitude / Longitude (Degrees and Minutes)

Facility ID (FID or PWS)

s

—— e . N License/Permit/Monitoring #
Ao I
Val 't Vi S ection Township  |Range E_—J £ Origir:at\ \iVe‘l(l Oﬂ)wner o Co . 7 .
or Gov't Lot # =] e - A DN L i ek e Sl L “,‘
: i A O N] " D N Bresent Well Owner
Well Street Address )
e rae S i
- e e '\Aamng Address of Present Owner
Well City, Village or Town Vell ZIP Code Gra) s ﬂ( . .
i . £ g - LA
Lo toe e ek 1;{ A : A
— = < AR City ofF’resentOwner State  [ZIP Code
Subdivision Name Lot # / L} T
S AL WA I EE
=. Pump, Liner, Screen, Casing & Sealing Material

Reason For Removal From Service (W1 Unique Well # of Replacement Well

. - 8 L. it vy
Glaivay boeid s n GO Vi iagid

[tes D No i

Pump and piping removed?

3. Well / Drillhole / Borehole Information

A a
Yes I:] No

Liner(s) removed?

N/A

Original Construction Date (mm/dd/yyyy)

D Monitaring Well O 4/ 02 [ 2007

‘No
I:] No

U wa

T

Yes

[tes

Screen removed?
Casing le tin olace?

[ ] water wel

) If a Well Construction Report is available,
D Borehole / Drillhole

please attach.

DYes
DYes

DN/A

Was casing cut off below surface?
Did sealing material rise to surface?

Construction Type:

(] orilled

Other (specify):

[:I Driven (Sandpoint

( S
.j, Ao ] A

oz
=
«

Did material settle after 24 hours? Yes

If yes, was hole retopped?

If bentonite chips were used, were they hydrated

DYes N/A
with water from a known safe source?

I:] N/A

Formation Type:
Unconsolidated Formation

D Bedrock

DYes
Required Method of Placing Sealing Mlaterial
D Conductor Pipe-Gravity E] Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

[:<| Screened & Poured .
.(Bentonlte Chips) Other (Explain):

Sealing Materials

Lower Drillhole Diam%ter (in.) Casing Depth (ft.)

! —

E] Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * *

D Neat Cement Grout

DYes DNO DUnknown

Was well annular space grouted?

D Concrete E&-@entenite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet) l:] Bentonite Chips D Bentonite - Cement Grout
—
) D Granular Bentonite D Bentonite - Sand Slurry
5. Material Used To Fill Well / Drillhole From (ft) | To (ft) Ngr@qg;jf;‘;;fgi'g;‘t Mad Worant
gyt Coark Doy ol Vel O on Surface 2 hany
6. Comments
7. Supervision of Work DNR Use Only
Name of Pergon or Firm Daing F|II|ng & Sealing |License # Date of F|1I|ng & Sealing (mm/dd/yyyy) [Date Received Noted By
(it S P e et Sanent Toe /\C/ 03 /‘0(1{)0,'».
Street or Route Telephone Number Comments 3
a, ny fx}Af?(.\) o (03 "? LT - ( i
City.. State ZIP Code Ez\t‘\:ii)f Person Donng Work Date Signed
Myien i { VAR RTYAY ’ 2&
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison W1 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

. 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 $10-25,000, 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:
[:] Orinking ‘Nater D Watershed/\Wastewater D Waste Management

"
l_/J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County V1 Unigue Well # of Heaei- Facility Name
;/ . Removed Well _ I
2o . ’l_C,O 20 SC _ ( A A i
Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) |Method Code (see instructions)
S —— License/Permit/Monitoring #
o L oy L o
VANA Vi Section Township  [Range I_J E Original We\II\Owner o ¢
Lt SN 'r— \' i ~ ~ ‘.A;;i,‘l { /l« [ f‘-"é ]t
or Gov't Lot # ! A 7 \ A R AL
_ A0 N D i Present Well Owner
Well Street Address )
QLU R T
- '\‘alllng Address of Present Owner
Well City, Village or Town Weil ZIP Code 156U I P i,
‘("J ANV S =800 ‘é ) A1%Y A 2
- — LA City of Present Owner State  [ZIP Code
Subdivision Name Lot # \( ) L
=4, Pump, Liner, Screen, Casing & Sealing Material

Reason For Removal From Serwce V1 Unique Well # of Replacement Well

‘ 1
’J"<1h‘~-‘j‘

3. Well / Drillhole / Borehole Information

Original Construction Date (mm/dd/yyyy)

D Monitoring Well 0O ‘{T}-’J -?Jsf 20057

[:] Water Well

_ If a Well Construction Report is available,
E] Borehole / Drillhole

please attach.

Construction Type:

[ ] orilled

Other (specify):

D Driven (Sandpoint) D Dug

/’1/ T "ﬁ‘/ ,,{ ,{_«rx,-»q(» e ! i

DYes
.Yes
I:]Yes
DYes

I:]Yes

Pump and piping removed?
Liner(s) removed?
Screen removed?

Casing left in olace?

Was casing cut off below surface?

Did sealing material rise to surface? Yes : < N/A
Did material settle after 24 hours? Yes _No D N/A
If yes, was hole retopped? Yes D No D N/A

If bentonite chips were used, were they hydrated D
with water from a known safe source? Yes

Fgrmetion Type:
Unconsolidated Formation

D Bedrock

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

Required Method of Placing Sealing Material

D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Screened & Poured N
. (Bentonite Chips) u Other (Explain):

Lower Orillhole Diame)ter (in.) Casing Depth (ft.)

e

Sealing Materials
D Neat Cement Grout D Clay-Sand Slurry (11 Ib./gal. wt.)

D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

DYes ._‘JNo DUnknown

Was well annular space grouted?

E] Concrete !,Zl\@entonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

I:] Bentonite Chips D Bentonite - Cement Grout

—
D D Granular Bentonite E] Bentonite - Sand Slurry
5. Material Used To Fill Well / Drillhole From (ft) | To(ft) | "o \2rds Sacks Sealant | o Woane
oy et Ctarh Peire ol Fhoatmaile e Surface 1O < ey
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Domg Filling & Sealmg License # Date of Filling & Sealing (mm/dd/yyyy) {Date Received Noted By

Cw L

t
ST Z'\k/‘/\] ol \

. /’vl

Cogt

A
70%

003 ] 2003

Street or Route

~
[ i~ uv...q i
/ A1 R

[Telephone Number
AR EYERS

Comments

H

C| ty..

Syl

State ZIP_»Code

A Vit £
W A"y '

Date Signed

@ature of Person Domg Work
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison W! 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this repart is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may resultin a forfeiture of between $10-25,000, or imprisonment for up to one
year, depending on the program and conductinvolved. 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 maore information.

Route to:
D Drinking Water D Watershed/'Mastewater D \Naste Management

e
E—/] Remediation/Redevelopment D Other:

1. Well Location [Information

2. Facility / Owner Information

County I Unigue Well # of tcap-it— Facility Name
4 Remaoved Well ( ey
T/ — 40N _ LN 2
Facility ID (FID or PWS)
Nethod Code (see instructions)
- - — — — N License/Permit/Monitoring #
L O
AR Ve o Sapd Section Township  |Range B Origir}al‘\i\/e\ll Cszner - g
~ =7 Ys = VRVINES FULE AR e
or Gov't Lot # : SN o \ Z ——
i z N D " resent Well Owner
Well Street Address
V SRRy K{H RN
A Mailing Address of Present Owner
Well City, Vlllage or Town Vell ZIP Code a /; o [
'.(' 2 i o 'jA‘ " b A8 \r“ ERY A 2
[RPE Y A i ‘\ (/ B
- L City of Present Owner State  [ZIP Code
Subdivision Name Lot # \C,, Co i 1] ST
s R - er 54

Reason For Removal From Service [W! Unique Well # of Replacement Well

N

Y
‘J/'(\)ij

! e s

4. Pump, Liner, Screen, Casing & Sealing Material

3. Well / Drlllhole / Borehole Information

Original Construction Date (mm/cd/yyyy)

D Monitoring Well 0 ’{’IO 2{2 007

DYes
.Yes
DYes

Yes

Ono Elnia

N/A
D N/A

Pump and piping removed?

Liner(s) removed?

No

No
O

Screen removed?

Casing left in clace?

D Water Well

. If a Well Construction Report is available,
.2 Borehale / Drillhole

please attach.

Construction Type:

D Orilled
Other (specify):

D Dug

[,,(’

D Driven (Sandpaint)
_!(:'_‘. 0N HL !

/TN AN
[ W i

DYes
DYes
DYes

Was casing cut off below surface?

Did sealing material rise to surface?

Did material settle after 24 hours?

If yes, was hole retopped?

DYes
If bentonite chips were used, were they hydrated D e
with water from a known safe source? Yes L1

Formation Type:
UUnconsolldated Formation

D Bedrock

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

Required Method of Placing Sealing Material

D Conductor Pipe-Gravity D Conductor Pipe-Pumped

[+| Screened & Poured .
-" (Bentonite Chips) E] Other (Explain):

Lower Drillhole Diameter (in.)
g

.

Casing Depth (ft.)

DYes ‘!‘No DUnknown

Was well annular space grouted?

Sealing Materials

Neat Cement Grout D Clay-Sand Slurry (11 lb./gal. wt.)
(] sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

E] Concrete E\gentonite Chips

For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

D Bentonite Chips Bentonite - Cement Grout

5 D Granular Bentonite E] Bentonite - Sand Slumy
5. Material Used To Fill Well / Drillhole From(ft) | To(ft) | Nor i 32 Mod Watant
g gyl it Vg ol i Surface /0 <
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Domg Fxlllng & Sealmg License # Date of Filling & Sealing (mm/dd/yyyy) {Date Received Noted By

s p <.
/\/‘ ST

Nt ,,M“(/

e AVl o 0

pwnd 0('// 05 ,/

A00F

Street or Route

i/ P Py
(SRS .'(r &

[Telephone Number

(1s57%)

Comments

5

-1

§371- %9497

Clt\/ ZIF{Code

Ak \ { x\,‘.‘ii’__“

Sigqature of Person Doing Work Date Signed
et 4




State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison W[ 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing

Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295. and 299, Wis. Stats., and ch. NR 141, 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 S10-25,000, 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 \Waste Management

—
[:¢| Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

Facility Name
‘//}'1 Bl il

Facility ID (FID or PWS)

License/Permit/Monitoring #

County NI Unique Well # of Kisap-+

‘/ ., N Removed Well

Cowigiante, | T/ ~3o0nNW
Lattitude / Longitude (Degrees and Minutes) {vlethod Code (see instructions)
- . _'N
A"
Val s VA Section Township |Range

=7 e

2% x| 15 D

or Gov't Lot #

Original Well Owner

N s sl T
PRI L Moatoad N
W/ “/ { \\{ VAL TR b VY| i)

Present Well Owner

Well Street Address

!/ By
S

AL AL

Mailing Address of Present Owner

Well City, Vjllage or Town Vell ZIP Code Lo,
‘(/\,u.(;_ CV_&'/“‘;\M/ IR E,
L ARd State ZIP Code
Subdivision Name Lot # L 5 .; T
A - ‘1/ Aot

Reason For Removal From Sewlce
T, ol Lo
Womlria; LN )

G, () At 4

N1 Unique Well # of Replacement Well

4. Pump, Liner, Screen, Casing & Sealing Materlal

Ol TApna

Pump and piping removed?

3. Well / Drillhole / Borehole Information

DYes
(4

Yes

[jNo D N/A

Liner(s) removed?

Original Construction Date (mm/dd/yyyy)

D Monitoring Well 0 Arlio 3! 20070

Screen removed?

DYes
DYes

,N o]

No

N/A

BT

Casing left in olace?

[:] Water Well

] If a Well Construction Report is available,
[-/] Borehole / Drillhole

please attach.

[tes
DYes

D No ETN/A

N/A

Was casing cut off below surface?

D Driven (Sandpoint)

[ oug

Construction Type:
9/ [ T d Ty iy

[:] Drilled
S0 g,

Other (specify): (e

’No
EINO
No

[3 No

Did sealing material rise to surface?

D N/A
D N/A

DN/A

Did material settle after 24 hours?
If yes, was hole retopped?

DYes
If bentonite chips were used, were they hydrated
with water from a known safe source?

Yes

Formation Type:

G Unconsolidated Formation

D Bedrock

DYes
Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)
/O

Casing Diameter (in.)

|"Screened & Poured
* (Bentonite Chips)

D Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.) Casing Depth (ft.)

/
s

DYes @_/No DUnknown

Was well annular space grouted?

[ clay-Sand Slurry (11 Ib./gal. wt.)
Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

D Concrete E]\sentonite Chips

or Monitoring Wells and Monitoring Well Boreholes Only:

D Neat Cement Grout

If yes, to what depth (feet)? Depth to Water (feet)

D Bentonite Chips Bentonite - Cement Grout

f)«/ D Granular Bentonite I:] Bentonite - Sand Slurry
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) N&Eiﬁ;:?;‘:;ggi‘:)nt mu(de?/tel?g?];
Sy g e h £t Cirt oy e s Surface /() L Yy o
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
i ’/“ ix, ‘(7 /\/.zvr,/_’/u,’l‘ \Mr\ ‘u Ol’l/(} ’),;,/,1‘/’,
Streetor Route Telephone Number Comments (0
J - 3 . ; et )
Cuty State ZIF’“ Code Sig ature of Person Domg Work Date Signed
~ ¢ T = ‘b‘ g A S R‘ 2@]



=

State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293. 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may resultin a forfeiture of between S10-25,000, 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:

I:] Drinking Vater D Watershed/\Vastewater D \Waste Management

L_(J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County Wt Unique Well # of

W ) Removed Well
()i s

R SR

v

T~ 200U

Facility Name ,
‘(f‘i A 2 M

Facility ID (FID or PWS)

Lattituce / Longitude (Degrees and Minutes) [Method Ccde (see instructions)
_ Y - — — N License/PermivMonitoring #
A
Yol s Vi S Section ITownship [Range EJ £ Original We\ll Owner o -
— =7 e s e YRy, \‘/ N ED U B RV b
or Gov't Lot # ! RRE L \ W ' SREEEE
- A2 N D N Present Well Owner
Well Street Address
3(?%;} AT
- L : Mamng Address of Present Owner
Well City, .’\//illage or Town Vell ZIP Coce ‘ U R T
Voo iy =N ’ RN D
L2 atoe 2 o PR SRS
- - i Z L0 f‘lty of Present Owner State IZIP Code
Subdivision Name Lot # \Q) ) il 14 -
A H * - .
Reason For Removal From Service MWI Unigue Well # of Replacement Well [ Pump, Liner, Screen, Casing & Sealing Material
Caniuning L,\\,/ B .“f‘J l,\l)\\/ : - Pump and piping removed? DYes

3. Well/ Drillhole / Borehole Information

.Yes

Liner(s) removed?

Original Cons
D Monitoring Well

truction Date (mm/dd/yyyy)

040320071

DYes

DYes

Screen removed?

Casina left in olace?

D Water Well
(4] Borenole / Drilhole

If a Well Construction Report is available,

[]Yes

Was casing cut off below surface?

lease attach.
- d Did sealing material rise to suriace? DYes DﬁN
Construction Type: Did material settle after 24 hours? DYes ;No D N/A
D Drilled D Driven (Sandpaint) D Dug If yes, was hole retopped? DYes ] No ] N/A
A« ' (o0 ey g Toesd ety If bentonite chips were used, were they hydrated =
. Other (specify): LR L e, [ L with water from a known safe source? DYes El.No D N/A

Formation Type:

#] Unconsolidated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

/O

Ca

sing Diameter (in.)

".| Screened & Poured .y
'- (Bentonite Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.) Ca

/
ot

sing Depth (ft.)

D Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

D Neat Cement Grout

Was well annular space grouted?

D Yes

T/No D Unknown

D Concrete E\@entonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to

Water (feet)

=

D Bentonite Chips
E] Granular Bentonite

Bentonite - Cement Grout
D Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft) | To(r) | o, Yards SacksSealant!)  Nix Ratio of
C:.:';"\I gy oy Clack S:, ST “‘:u Y in “ Surface /O = :;)ii: "ﬁ-‘\"s R

6. Comments

7. Supervision of Work DNR Use Only
Name of Person or Firm Daing F|Il|ng & Seahng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
;",;,,\ ‘ v N T ‘,". IS 2 e OL//O ’7/ L)+
Street or Route Telephone Number Comments -1
x)l‘ . g (8 \) ) '»"
City , \ State ZIP('Code ature of Person Do ng Work Date Signed
SIS PAVAN el "3 ZZQ At SN Ly, A"J‘; 9:, 0T
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI| 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295. and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

with chs. 281, 289, 291-293, 295, and 299, Wis. Stats.,

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

In accordance

failure to file this form may result in a forfeiture of between S10-25,000, or imprisonment for up to one

year, depending on the program and conductinvolved. 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:
[:] Drinking ‘Nater D \Watershed/\Wastewater D Waste Nlanagement

Cwrdl
L{J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

W1 Unique Well # of
Removed ‘Well

—
T -tonu)

Facility Name ‘
{ . . il
EC;” G A Ze

Method Code (see instructicns)

Facility D (FID or PWS)

License/Permit/Nlonitoring #

Original Well Owner

[
(

AL ,\\‘

¢

{ita / 'j:r!s Y \f‘

FPresent Weil Owner

— —— : —_—— — —— 'N
—— W
Vel Vi Ve o S Secﬂo:n Townshrp Range EJ E
or Gov't Lot # o A 0 N an.
Well Street Address )

Tt Glied e ,}"ir’lﬁf iy

Well City, Vlllage or Town
( 2 ko

'\Aamng Address of Present Owner

Subdivision Name

2“ & 4 ,\)l A O ,’? i
City of Present Owner State iZIP Code
o veonin i ;

Reason For Removal From Service [WI Unique Well # of Replacement Well

; :
_{_“uz’\rx(«f‘

i (IR
Vi repahd |

=. Pump, Liner, Screen, Casing & Sealing Material

3. Well / Drillhole / Borehole Information

Original Construction Date (mm/dd/yyyy)

D Monitoring Well O [_T/ 03 , 2007 1

DYes
.Yes
I:]Yes

Yes

Pump and piping removed?
Liner(s) removed?
Screen removed?

Casing leftin olace?

D Water Well

_ If a Well Construction Report is available,
[-./] Borehole / Drillhole

please attach.

Construction Type:

[ orilled

D Driven (Sandpoint) E] Dug
Other (specify): L

/'0,1:"‘ /,,

I o e F
(Y2 na,

DYes
I:]Yes
I:]Yes

Was casing cut off below surface?
Did sealing material rise to surface?

Did material settle after 24 hours?

If yes, was hole retopped?

Yes
If bentonite chips were used, were they hydrated
with water from a known safe source?

Formation Type:
r_UnconsoIidated Formation E] Bedrock

DYes
Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.) [Casing Diameter (in.)

/O -

-|"Screened & Poured .
* (Bentonite Chips) D Other (Explain):

Lower Drillhole Diame)ter (in.) Casing Depth (ft.)

] ——

Sealing Materials
Neat Cement Grout D Clay-Sand Slurry (11 Ib./gal. wt.)

Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

D Yes

Was well annular space grouted?

V;No D Unknown

E] Concrete E"@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

5 E] Granular Bentonite E] Bentonite - Sand Slurry

i i ; No. Yards, 3acks Sealant. Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume [GiFcla oR&) Mud Weight
Sy st fract Uil Wy e Surface )0 < e
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing F(|I|ng & Seahng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
/\/‘ ’\l"-m / Y 1»‘(\11("‘.';.—"":.‘! EA ""-E':.:;, !,E\,,,. AL//O%//;]I)/‘L
Street or Route Telephone Number Comments 45
o TR N G G

State IZIP Code Slbature of Person Dor f Work Date Signed
Y At &, 3
AL Aok e 'm\«l,\ Ao'; B 2e07



State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293. 295, and 299, Wis. Stats., and ch. NR 141, 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 $10-25,000, 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 ‘Mater D Watershed/Wastewater D ‘Naste Management

—
L_’I Remediation/Redevelopment D Other:

. Well Location Information

2. Facility / Owner Information

County Wi Unique Well # of -ieap#
Removed Well .
7/ -/0SE

l( f] 1”("1';"‘-5’#’
LA R

Facility Name

i .
7 it e, MUVSRA

Facility 1D (FID or PWS)

Lattitude / Longitude (Degrees and Vlinutes) {vethod Code (see instructicns)
_ - — — — N Licanse/Permit/Monitoring #
Wy
Vol Yu Y Section  [Township  Range = Onginal Well Qwner ; .‘ A
— = Yo et L< INE < RIS I BV ik W
or Gov't Lot # / N L W Y R MRS i
— ! S [w Present Well Owner
Well Street Address
ot
SO ka2 e
= Mailing Address of Present Owner
Well City, Vlllage or Town \Well ZIP Code /[; i
( BEAYEE X0 54 T4, % 4 ”rHH A
— AL City of Present Owner State  [ZIP Code
Subdivision Name Lot # \Q} o 113 = 11

. - t
. N NI T
W lrivong I‘f‘ui/‘/ ST

Reason For Removal From Service

y I !
Barpol.

. Pump, Liner, Screen, Casing & Sealing Material

3. Well/ Drillhole / Borehole Information

Original Construction Date (mm/dd/yyyy)

D Monitoring Well 040312007

[ water well

» If a Well Construction Report is available,
[ Borehole / Drillhole

please attach.

Construction Type:

[ oriled

Other (specify):

[Joug

I,,I“\

D Driven (Sandpoint)
/ [

/’1/ s b, ’l//‘

DYes
_Yes

Pump and piping removed?
Liner(s) removed?

Screen removed? DYes _No D N/A
Casing left in olace? DYes D No D N/A
Was casing cut off below surface? DYes D No " N/A

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?

Did sealing material rise to surface?

Formation Type:
E,Unconsolidated Formation

[ Bedrock

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

| Screened & Poured I
. (Bentonite Chips) O Other (Explain):

Lower Drillhole Diameter (in.) Casing Depth (ft.)

/ ———

E]Yes f‘No I:]Unknown

Was well annular space grouted?

Sealing Materials

J clay-sand Slurry (11 Ib./gal. wt.)
Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

D Concrete [Elkaentonite Chips

For Monitoring Wells and Monitoring Well Borehbles Only:

D Neat Cement Grout

If yes, to what depth (feet)? Depth to Water

—

feet)

U‘\

D Bentonite Chips
D Granular Bentonite

Bentonite - Cement Grout
D Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft.) | To (ft.) Ng,\(liﬁﬁ;:?ﬂme ) mﬁde?/S?gﬁg
(T‘?"»/ yrth 7 iart /}[ Wi e} \ Surface

/0 < sy

6. Comments

7. Supervision of Work DNR Use Only

Name of Person or Firm Domg Fllllng & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By

O -l 7o it S g OL// 03 /IaQ()O:}

Street or Route Telephone Number Comments q
Yo B (133 §37- €997

City ., - State  IZIP Code Si nature of Person Doing Work Date Signed
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison ‘Wl 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing

Form 3300-005 (R 8/07) Pa

ge 1 of 2

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 $10-25,000, 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
Route to:

D Drinking Water D Watershed/\Vastewater D Waste Management

more information.

—
[_/J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County VI Unigue Well # of ieap-#-— Facility Name )
V4 Removed Well o VR Lo
[€.2 T -205& (2sicinze, it
- Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) INiethod Code (see instructions)
— e — — "N License/Permit/Monitoring #
e
Val Vi v < Section Township [Range e Origir;al\ \,fje\” (iwner - O 5
- J AN . T [ i aat
. 1 Ayl 7 ny; \,4) Py - A I L T L0
or Gov't Lot # NN A J \
A ) N D i Present Well Owner
Well Street Address
Vo . [N PR
SO s FTHAY wy

Well City, V|llage or Town Well ZIP Code

'\Aalllng Address or Present Owner

«( / L HETRs
( )\A,‘K}'( wry 551"/1\:‘1/“ ! 3 ~\,.( o :
— ‘ f‘lty of Present Owner State ZIP Code
Subdivision Name Lot # \LQ_,%;. NI 1o )‘;’( n

i
e

Reason For Removal From Service [W!I Unique Well # of Replacement Well

L, YU
s h'\#’,. b e

4
.

Pump, Liner, Screen, Casing & Sealing Material

DYes D No

Pump and piping removed?

3. Well/ Drillhole / Borehole Information

Yes D No

Liner(s) removed?

Original Construction Date (mm/dd/yyyy)

D Monitoring Well /0 3 2 0071

DYes
DYes

‘.,No
D No

Screen removed?

Casing left in olace?

D \Water Well

If a Well Construction Report is available,
[-7] Borehole / Drilihole

please attach.

Tda
Owa
Q N/A

A

DYes

DYes

DNO
Lo

Was casing cut off below surface?

Did sealing material rise to surface?

Construction Type:

[ orited

D Driven (Sandpoint) D Dug
Other (specify): )

Fenombe, | Tureed PN

)

7No
_E]’No
["E»No

Did material settle after 24 hours? DYes
If yes, was hole retopped?

If bentonite chips were used, were they hydrated
with water from a known safe source?

es

Clve
DYes

EjN/A
D N/A
D N/A
Cnia

D N/A

Formatlon Type:
D Unconsolidated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)
/O

Casing Diameter (in.)

[x] Screened & Poured ] Other (Explain)

* (Bentonite Chips)

Seaiing Materials

Lower Drillhole Diameter (in.) Casing Depth (ft.)

e

D Clay-Sand Slurry (11 |
Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry

Neat Cement Grout

DYes _;No DUnknown

Was well annular space grouted?

D Concrete D Bentomte Chips

If yes, to what depth (feet)? Depth to Water (feet)

For Monitoring Wells and Monitoring Well Boreholes Only:
D Bentonite Chips
D Granular Bentonite

Bentonite - Cement Grout
D Bentonite - Sand Slurry

b./gal. wt.)

"non

—
5. Material Used To Fill Well / Drillnole From (ft) | To (ft.) Ng,ﬁﬁ;g(a;‘;;ggi';“ Mot Wit
’::}:""‘f gyt Zhact 7, g ot} ‘t’i‘r} S Surtface /C) < \') 4 SC!-‘S X

6. Comments

7. Supervision of Work DNR Use Only

Name of Person or Firm Domg Filling & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) {Date Received Noted By

Sk P it Soonris Tue O4103] 200%

Street or‘ Route Telephone Number Comments w

City State ZlPﬂCode S ignajure of Person Dotng Work Date Signed
T it & zom
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State of Wisconsin
Department of Natural Resources

PO Box 7921, Madison WI 53707-7921

dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing

Form 3300-005 (R 8/07)

Page 1 of 2

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 $10-25,000, cr 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

‘_‘/
I___: Remediation/Redevelopment

D Other:

1. Well Location Information

2. Facility / Owner Information

County

W1 Unigue Well # of
W o Removed Well

-

Tl- 2038

Facility Name

[
7o mon  MLE

Facility ID (FID or PWS)

License/Permit/Mlonitoring #

Original Well Owner

. L w
Vol Y i 5 Section
or Gov't Lot # i .—-'I
Well Street Address
ooy
\‘../_itjxi‘\('v'/Jv 7

Well City, Vlllage or Town

PR I R
((,; ’”1( LA i it

k 17

Subdivision Name

Z|P Code

TGl

Reason For Removal From Service

,_g, w0

LRI
SRR EFA L)

-4 Pump, Liner, Screen, Casing & Sealing Materlal

3. Well/ Drillhole / Borehole Information

D Monitoring Well 0 "T;O
i

Original Construction Date (mm/dd/yyyy)

32007

Liner(s) removed?
Screen removed?

Casing left in olace?

Pump and piping removed?

DYes
.Yes

Yes

DYes

/A

E] Water Well
D Borehole / Drillhole

please attach.

If a Well Construction Report is available,

Construction Type:

[] Drilled

Other (specify): (e

D Driven (Sandpoaint)
/ T AL7 7 ‘

e

ST

(] Dug

T

Was casing cut off below surface?
Did sealing material rise to surface?

Did material settle after 24 hours?

If yes, was hole retopped?
If bentonite chips were used, were the

y hydrated
with water from a known safe source? DYes

N
[T{lN/A
- N/A

D N/A

D N/A
\:] N/A

DYes
DYes
DYes
DYes

Formation Type:
E[Unconsolidated Formation

D Bedrock

Total Well Depth From Ground Surface (ft.)

/O

Casing

Diameter (in.)

* (Bentonite Chips)

Required Method of Placing Sealing Material

D Conductor Pipe-Gravity D Conductor Pipe-Pumped

['«] Screened & Poured O Other (Explain):

Sealing Materials

D Concrete

Lower Drillhole Diame)ter (in.) Casing Depth (ft.)
Was well annular space grouted? D Yes »No D Unknown
If yes, to what depth (feet)? Depth to Water (feet)

5

D Bentonite Chips

Neat Cement Grout
D Sand-Cement (Concrete) Grout

D Granular Bentonite

D Clay-Sand Slurry (11 Ib./gal. wt.)

E] Bentonite-Sand Slurry * "

E@entonite Chips

For Monitoring Wells and Monitoring Well Boreholes Only:

Bentonite - Cement Grout
D Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft) | To(ft) | Mo \2ds SacksSealant/| M Ruane
U S NN ¥ IS Surface /0 NS
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
O Sl Paoimin et S 05 T 01031 2003
Street or Route Telephone Number Comments ”
I‘/",‘\,;‘A 12 ¢ - (\/) (13 EE (./ e ,
City, State  ZIP Code S( nature of Person Daing Work Date Signed
St Sy g ‘ ! : § ‘lﬂ\ S(L\ < p,l 2R 7
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State of Wisconsin

Department of Natural Resources Well / Drillhole / Borehole Filling & Sealing
PO Box 7921, Madison WI 53707-7921 Form 3300-005 (R 8/07) Page 1 of 2
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283. 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance
with chs. 281, 289, 291-293, 295, and 299, M is. Stats., failure to file this form may resultin a forfeiture of between $10-25.000, 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 Eﬁ?emediation/Redevelopment D Other:
1. Well Location Information 2. Facility / Owner Information
County W1 Unique Well # of . JHicap-te Facility Name

i/ /,3 " Removed Well T4_ _ A'J_) N’V\) ‘( 0 Za ;Ux £

————— i Facility 1D (FID or PWS)

Lattitude / Longitude (Degrees and Minutes) iMethod Code (see instructions)
S — License/Permit/Monitoring #
— e W
AN VA / Seciien Towns/nip Ra,llgf E} e Originel‘\ize;l\ gwner Iz
or Govtlot# / AN S w Drese/n; Well (\Dwner '

Well Street Address

]
L& Gl

Mailing Address of Present Owner

Well City, \/illage or Town \Jeil ZIP Code ~ ,_ﬁf o “ e oy
( 2l L 2D ‘_(r ,/} E’ P A6 . it SR
— — City of Present Owner State ZIP Code
Subdivision Name Lot # "('_:; e i Sufin L

Reason For Removal From Servxce VT Unique Well 7 of Replacement Well [ Pump, Liner, Screen, Casing & Sealing Material

oty Lewirobtndos, Poedaobel Pump and piping removed? I:]Yes l No EZ—I«N/A
3. Well / Drillhole / Borehole Information Liner(s) removed? _Yes D No
Original Construction Date (mm/cd/yyyy) Screen removed? E]Yes VNo
D Monitoring Wel 040 3[2007] Casing left in olace? Yes O No
E] Water Well If aWell Construction Reportis available, Was casing cut off below surface? DYes E] No
[] Borehole / Drilhole please attach Did sealing material rise to surface? E]Yes [j No
Construction Type: Did material settle after 24 hours? DYes El'No
D Orilled D Oriven (Sandpoint) D Dug If yes, was hole retopped? DYes U No LIn/A
ot (specityy e { Tusecd Bk [ enionte chbs were ueed were by marated - Fy, Da
Fermetion Type: Required Method of Placing Sealing Material
EUnconsolidated Formation D Bedrock [jICOnductor Pipe-Gravity D Conductor Pipe-Pumped
Total Well Depth From Ground Surface (ft.) ICasing Diameter (in.) - (Sé:éﬁfgri?e&cﬁ%ffd [:] Other (Explain):
10 o Sealing Materials
/ g
Lower Drillhole Diameter (in.) Casing Depth (ft.) D Neat Cement Grout [:] Clay-Sand Slurry (11 Ib./gal. wt.)
A D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " *
Was well annular space grouted? [ ves E}/No U Unknown [ concrete E“ge”tonite Chips
i ~or Monitoring Wells and Monitoring 'ell Boreholes Only:
Ifyes, to what depth (feet)? Depth to Water (feet) D Bentonite Chips [:I Bentonite - Cement Grout
5 Granular Bentonite D Bentonite - Sand Slumy
5. Material Used To Fill Well / Drillhole From (ft) | To(rt) | NG YardsSacks Seatanty| WX Reto of
::Z'-"v.i AT 'D,»\{_ g 0} . s S Surface /O £ k’j’% ‘(

N

6. Comments

7. Supervision of Work DNR Use Only
Name of Person or Firm Donng F|l||ng & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
”" '(:l‘t_ ?-y‘\’\’l"‘A'r‘/ .)1‘:\" . OL//05/¢’20(,7:"
Street or Route Telephone Number Comments h/
Vo o DK (Lbog) %37~ <4
C|tyi,, o SFate ZIF;_VC’)ode i Signature of Person Donng Work Date Signed
IR TR I R ARG T £ %\ \lm_w‘\ A’Us p’( 2@7



State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

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 S10-25,000, 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/\Vastewater D Waste Management

o -
{_/J Remediation/Redevelcpment D Other:

1. Well Location Information

R. Facility / Owner Information

County VI Unique Well # of

Removed Well

%

L/
ic":)

1 4 ~2 Q NU)

Facility Name

‘(’ L

Facility ID (FID or PWS)

License/Permit/Monitoring #

Lattitude / Longitude (Degrees and Minutes) iMethad Code (see instructions)
. _ __ __'N

e W
Vol Vs Ve o S Section Township

Range l__] E

Ten
r

2w

or Gov't Lot # {

i

S

07,

Original Well Owner

bl P
{J\’; L [\\ .

s,

Well Street Address

1%
Kl RN AT

Well ZIP Code

Well City, Village or Town
v X [~
; 24 Al

Yoo Jooae oo
o2t iadoe

Subdivision Name Lot &

P
% Ut U pn )l
Present Well Owner
Mailing Address of Present Owner
00y e ! o
A~ f & )3\”1’ Aoy T /T i
City of Present Owner State ZIP Code
. PR o "
£ I) L w8 (R

Reason For Removal From Service (Wi Unique Well # of Replacement Well

- - ' 1Y 4
. s - ok ce s [E R S
HEEYYy Frvs 1;“,‘\_/'/‘-)'?‘« [T/ (AR W EP AT g N

=. Pump, Liner, Screen, Casing & Sealing Material

DYes

Pump and piping removed?

3. Well / Drillhole / Borehole Information

Y es

Liner(s) removed?

Original Construction Date (mm/dc/yyyy)

D Monitoring Well 040320071

Yes

DYes

Screen removed?
Casing left in olace?

D Water Well

If a Well Construction Report is available,
[-.4] Borehole / Drillhole

please attach.

DYes

Was casing cut off below surface?

Construction Type:

[ Joriled

Other (specify):

D Drlven (Sandpoint)

/«1 [T

v
(NG

[Joug
:

[ _i]: ri-

DYes

Yes

Did sealing material rise to surface?

.'No
D No
I—] No

Did material settle after 24 hours?

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:

D Bedrock

#| Unconsalidated Formation

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

:|"Screened & Poured -
’." (Bentonite Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.)
yi

ot

Casing Depth (ft.)

D Clay-Sand Slurry (11 Ib./gal. wt.)
Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " *

Neat Cement Grout

I:]Yes '___‘lNo DUnknown

V as well annular space grouted?

D Concrete E}\raentonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water

—

feet)

U‘\

Bentonite - Cement Grout
D Bentonite - Sand Slurry

D Bentonite Chips
D Granular Bentonite

5. Material Used To Fill Well / Drillhole

Na. Yards, Sacks Sealant’ Mix Ratio or

From (ft.) | To(ft) or Volume (circlé one) Mud Weight

Y;

UNET

. i
i gyt L park

e

et

/0

\'l- i
EAR

Surface

:'a —

6. Comments

7. Supervision of Work DNR Use Only
Name of Person or Firm Doung Flllmg & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) Date Received Noted By
/ A - “g'_‘ (7‘ ; ,v_‘_far‘, . 0 L//()S /::-‘1(7190"?'
Street er Route Teiephone Number Comments l%,
(,, 517~ %9497
State ZlF;Code ature of Person Doing Work Date Signed
Aok Mgk o K)lhl A %‘ ag“, ‘m LL\ e le 172 2¥4




State of Wisconsin : . .
Department of Natural Resources Well / Drillhole / Borehole Filling & Sealing

PO Box 7921, Madison WI 53707-7921 Form 3300-005 (R 8/07) Page 1 of 2
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, 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 $10-25,000, ar 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:
r!/" . .

I:] Drinking ‘Water D Watershed/Wastewater D Waste Management LfJ Remediation/Redevelopment D Other:
1. Well Location Information 2. Facility / Owner Information
County VI Unique Well # of Eicap+ Facility Name .

Removed Well i/ - i}

Cowdovnee, | T4 ron0 o fUinge, /7

Facility {D (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) [Method Code (see instructions)
- - - - N License/Permit/Monitoring #
A X I
VANA pA . Section ITownship Range E‘J E Ongmal WeII Owner (7 v . o
or Gov't Lot # - ] 77} \ g =S - ,\/ D J N \\, - }/(‘ £ } "_J petd i3 AN »,:‘\4,."\_ i [
A D " Present Well Owner
Well Street Address
'/ a N
\) RS WAr ;
- - Mailing Address of Present Owner
Well City, Vlllage or Town Vell ZIP Code 16+ .,
‘(_’Jwr/ Yo DD ‘/"!éf-,/)§i frﬁ—r "\(‘”“ / ./{,,/

— i L ity of Present Owner State  [ZIP Code

Subdivision Name Lot # Vo e ] I: 2 p i~
LA it n Ui i

=. Pump, Liner, Screen, Casing & Sealing Material

Reason For Removal From Servrce Nl Unique Well # of Replacement Well —
T ol Tr /“;r'é“ A r it .\‘) 4 - Pump and piping removed? DYes ':]No C
3. Well / Drillhole / Borehole Information Liner(s) removed? .Yes ] No
<
I:] Original Construction Date (mm/dd/yyyy) Screen removed? DYes \No
Monitoring Well 2 V77 ) .
D onitoring We 04/03[2co™L Casina left in olace? Yes O No
I:J Water Well If a Well Construction Report is available, Was casing cut off below surface? DYes D No
(/| Borehole / Drillhole lease attach. ) ) o
x ! : ! P Did sealing material rise to surface? DYes 'No
Construction Type: Did material settle after 24 hours? DYes El No
D Drilled D Driven (Sandpoint) D DUQ If yes, was hole retopped? DYES |:] No D N/A
L ity At [ Tors A Ty N If bentonite chips were used, were they hydrated el
Other (specify): A ,r AL - with water from a known safe source? DYes D No ':] N/A
Formation Type: Required Method of Placing Sealing Material
Unconsolidated Formation [ ] edrock D,Conductor Pipe-Gravity E]] Conductor Pipe-Pumped
- - - Screened & Poured L.
Total Well Depth From Ground Surface (ft.) |Casing Dlameter (in.) (Bentonite Chips) Other (Explain):
/O B Sealing Materials
Lower Dirillhole Diameter (in.) Casing Depth (ft.) E] Neat Cement Grout D Clay-Sand Slurry (11 Ib./gal. wt.)
o —— D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "
Was well annular space grouted? E] Yes D No D Unknown D Concrete [:l Bentonite Chips
. For Monitoring Wells and Monitoring Well Boreholes Only:
5
If yes, to what depth (feet)? Pepth to Water/(feet) \:] Bentonite Chips D Bentonite - Cement Grout
f) D Granular Bentonite D Bentonite - Sand Slurry
No. Yards, Sacks Sealant.; Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume '('c SIE BRa) Mud Weight
T LR - e Ol e Surface /O < e
[
6. Comments
7. Supervision of Work DNR Use Only
Name o( Person or Firm Doing Fllhng & Seahng License # Date of Filling & Sealing (mm/dd/yyyy) |Date Received Noted By
'/\//\ 'CS( \fl,. £ N "/‘i"i \’/ A ‘n 04/05/0?00:1‘
Street or Route Telephone Number Comments ,,_l,_
, (408) §37- €047
State  [ZIP Code Signature of Person Dorng Work Date Signed
ATEA f'(", Eay
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State of Wisconsin

Department of Natural Resources Well / Drillhole / Borehole Filling & Sealing
PO Box 7921, Madison WI 53707-7921 Form 3300-005 (R 8/Q7) Page 1 of 2
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295. and 299, Wis. Stats., and ch. NR 141, 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 S$10-25,000, 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 cn reverse for more information.

Route to:
"

E] Drinking Water I:] Watershed/\Wastewater l:] ‘Maste Management u Remediation/Redevelopment D Other:
1. Well Location Information 2. Facility / Owner Information
County W1 Unique Well # of Hicap # Facility Name .

-3(, » ~ Remaoved Well TeU-D ;(__A;’e,c,).!fe_,.a,u,«z 29 v;.,i;‘

— Facility ID (FID or PYVS)
Lattitude / Longitude (Degrees and Minutes) |Vlethod Code (see instructions)
- - — — N License/Permit/Nonitoring #
. W
ARA Ve o Sapf Section  [Township Range e Orlgir:ali‘iVe‘“ Owner o Ce :
or Gov't Lot # ] SACUN o N T e T an
H ¢ ™ N \ : . i 5
A r-—-] N loresent Well Owner

Well Street Address

VoL .
SO Gl nZe

- - : Mailing Address of Present Owner
Well City, Village or Town Vell ZIP Code Al ) E PO
Coatmad = 5» t \ AR AN D .
[TV o i A
— - ity of Present Owner State  <ZIP Code
Subdivision Name Lot # . L)1 )
A B L/l LA 30 e

P - - - -
Reason For Rermoval From Ser\nce VI Unique Well # of Replacement well |+ Pump, Liner, Screen, Casing & Sealing Material

T ashiens Lewprsiiobue ¥ U”’mt‘ /f — Pump and piping removed? DYes DNO LA
3. Well / Drillhole / Borehole Information Liner(s) removed? Yes DNo D N/A
<
D o Original Construction Date (mm/dd/yyyy) Screen removed? DYes ,No D N/A
D . o4 3 (2001 Casing left in olace? DYes DNo [ZI N/A
\
D ater el If a Well Construction Report is available, Was casing cut off below surface? DYes D No G N/A
-./| Borehole / Drillho! lease attach.
¢| Borehole / Drilnole P Did sealing material rise to surface? Yes D’No B N/A
Construction Type Did material settle after 24 hours? DYes No D N/A
D Orilled D Oriven (Sandpaint) D Dug If yes, was hole retopped? D Yes 4 No U N/A
< eon a1 T d Thek If bentonite chips were used, were they hydrated
Other (specify): __ L1000 2k - L with water from a known safe source? DYes EINo ] N/A
Formation Type: Required Method of Placing Sealing Material
EUnconsolidated Formation D Bedrock D Conductor Pipe-Gravity D Conductor Pipe-Pumped
Total \Well Depth From Ground Surface (ft.) [Casing Diameter (in.) t (Sé:éﬁ?grﬁseaéi%ffd D Other (Explain):
/O o Sealing Materials
Lower Drillhole Diame)ter (in.) Casing Depth (ft.) D Neat Cement Grout D Clay-Sand Siurry (11 Ib./gal. wt.)
- __.. D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * *
Was well annular space grouted? D Yes [ZI_NO D Unknown D Co‘ncrete ) D*-@entomte Chips
For Monitoring Wells and Monitoring Well Boreholes Only:
?
If yes, to what depth (feet)? Depth to Water’(_feet) Bentonite Chips D Bentonite - Cement Grout
:')- D Granular Bentonite D Bentonite - Sand Slurry
No. Yards, Sacks Sealant. Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) orVolume (Giréia dne) Mud Weight
(VI NS S P RNUUIIE S P T B SR TR Surface yze; <y g
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Domg Fllllng & Sealmg License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
/. \.‘u S, FUU S e p s L /)L/./OJ A0
- U T A g0 s L //..)/m«t/
Street or Route ITelephone Number Comments [g
: (Lbow) S37- 4997
State ZIP Code Signature of Person Doing Work Date Signed
T 7 EURRIN Do 8 2007



State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI| 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

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 $10-25,000, or imprisonment for up to one
year, depending on the orogram 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/\astewater D ‘Maste Management m,Remedlatlcn/RedeveIopment D Other:
1. Well Location Information 2. Facility / Owner Information
County W1 Unigue Well # of Hicap # Facility Name
(</ St . Removed Well T4 - 105 17 otsmoa

Facility {D (FID or PWS)

Lattitude / Longitude (Degrees and Minutes) |vlethod Code (see instructions)
_ Y — — N License/Permit/Monitoring #
T A’
ANA Vi Section Township  |Range € Origir;al \Ne\ll Owner . } .

- - “jen & \ L SR Gelnn
or Gov't Lot # ] Yol LS . Wil U T

i A 7 N D M Present Well Owner

Well Street Address

9/

Gl

Well City, :V/lllage or Town

YN W

< SRR

Well ZIP Code
’/“4:_‘- e
ST AN

Mailing Address of Present Owner
LEORAT

Subdivision Name

Lot #

/‘L‘ § "(5" e /§’4'-.’,,)
City of Present Owner State IZIP Code
Pt oo
\,(_t_[ AL W/ GH A0

Reason For Removal From Service

0 3
lt ] ':‘a'_\_l'xl',}xi‘-’_ -

- . e \

I3
1 Sty iy _é,w/

jxgl ‘5“

A

VI Unique Well # of Replacement Well

. Pump, Liner, Screen, Casing & Sealing Material

E]Yes D No Tl

Pump and piping removed?

3. Well / Drillhole / Borehole Information

“nia
D No

Yes

Liner(s) removed?

I:] Monitoring Well 0O ]]

Original Construction Date (mm/dd/yyyy)

ey 3
AT -

jt/

: N/A
E]Yes No

l:]Yes

Screen removed?

N/A

[E.N/A

Casing left in olace?

[ ] water well

[/ Borenote 1 Drilihole

please attach.

If a Well Construction Report is available,

E]Yes

DN/A

\Was casing cut off below surface?

Did sealing material rise to surface?

Construction Type:

(] orilled
Other (specify):

D Driven (Sandpoint)

/‘7(’ AT ""f*u i (,3({/;--L [

D Dug

L by

Yes

D N/A
D N/A

D N/A

Did material settle after 24 hours?
If yes, was hole retopped?

If bentonite chips were used, were they hydrated
with water from a known safe source?

Yes

l:]Yes
l:]Yes

qumetion Type:
‘Unconsolidated Formation

D Bedrock

Total Well Depth From Ground Surface (ft.)

/O

Casing

Diameter (in.)

Required Method of Placing Sealing Material

D Conductor Pipe-Gravity D Conductor Pipe-Pumped

"Screened & Poured =y
* (Bentonite Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diame‘ter (in.) Casing

ok

Depth (ft.)

|:] Yes

\Was well annular space grouted?

.‘TNO D Unknown

D Clay-Sand Slurry (11 Ib./gal. wt.)
Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

D Concrete E~Bentonite Chips

For Monitoring Wells and Monitoring Well Boreholes Only:

Neat Cement Grout

If yes, to what depth (feet)?

Depth to Water (feet)

5

E] Bentonite Chips D Bentonite - Cement Grout
D Granular Bentonite E] Bentonite - Sand Slurry

. . . No. Yards, -Sacks Sealant.! Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume [cifcla BRa) Mud Weight
’:}"!/ gty Llarh T)\\ vt x‘\“::"r,: Tt (i \ [ Surface /0 < /Li l}“?- &
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Seallr\g License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
O Sl P it Sren et Toe O4f03] 200%
Street or Route Telephone Number Comments [(o
!/I{‘,;- é‘} ( §15 1‘\. !‘ '; - \“: lr (4 {:/;
City: . State ZIP Code nature of Person Doing Work Date Signed
i vy s Wil ,
i ] PN S & ‘ 5 N Q' 2@07

!
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI| 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, \Wis. Stats., and ch. NR 141, 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 $10-25,000, or imprisonment for up to one
year, depending on the program and conduct invoived. 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 Orinking ‘Mater D Watershed/'\Vastewater D ‘Maste Management

e -
l_/_] Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County W1 Unique Well # of JHeap# acility Name
Removed Well i/, S
I( VIS T {/—w 2OsSE / o JOu e 2
— Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) IMethod Code (see instructions)
- —_ — — — __'N License/Permit/Manitoring #
W
Vol Ya Ve o Sapg Section Township  |Range [7]E Original Well Qwner . - -
or Gov't Lot # -} PACUNT B - WDNE - Ty Yo A ik el
I ! i N i \
A D N Presant Well Owner
Well Street Address
l/é), [ }u{.“:--
SO aliend s FUNAT
'\Aamng Address of Present Owner
Well City, Vlllage or Town Well ZIP Code ') G 0 = o £
( ) L,-I t “Y/,;J ’j’" d(‘t’) ‘ ' - \t(l / L)
- L City of Present Owner State ZIP Code
L — -
Subdivision Name Lot # (J) e 1/ SCar

TGy

Reason For Removal From Service [WI Unique Well # of Replacement Well

PN A Y,
Lo N G L I —

\1 1N ../‘_";- “ r)\f.!

#. Pump, Liner, Screen, Casing & Sealing Material

Oves Une Tdnia

Pump and piping remaoved?

3. Well/ Drillhole / Borehole Information

Original Construction Date (mm/dd/yyyy)

D Monitoring Well () 3 [2007L

L5lyes
\:]Yes
DYes No

DNO
No

D N/A
D N/A
EIN/A

Liner(s) removed?
Screen removed?

Casing left in olace?

D Water Well

_ If a Well Construction Report is available,
F-/] Borenole / Drillhale

please attach.

Construction Type:

(] oritled

Other (specify):

D Oug

,/_!',7(/,’_:-11 " 1 h As

D Driven (Sandpaint)

S 4 s !
£ /f'_,l 10Ny g,

DYes D No
\:]Yes D,No
DYes No

@fN/A
N/A

N/A

D N/A
D N/A

Was casing cut off below surface?
Did sealing material rise to surface?

Did material settle after 24 hours?

If yes, was hole retopped?

DYes D No
If bentonite chips were used, were they hydrated
with water from a known safé source?

Fo_rmetion Type:
E[_Unconsolidated Formation

D Bedrock

DYes @-»No
Required Method of Placing Sealing Materiai

D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Screened & Poured ..
. - (Bentonite Chips) D Other (Explain):

Sealing Materials

Total Well Depth From Ground Surface (ft.) |Casing Diameter (in.)
/0 -

Lower Drillhole Diameter (in.) Casing Depth (ft.)
. —

D Clay-Sand Slurry (11 Ib./gal. wt.)
Sand-Cement (Concrete) Grout [:] Bentonite-Sand Slurry " "

Neat Cement Grout

DYes ./No DUnknown

Was well annular space grouted?

D Concrete E\@entonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

El Bentonite Chips Bentonite - Cement Grout

—
5 \:] Granular Bentonite D Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft) | To(ft) | "o 2o Sacks dealant Mot e

‘:3'",/ g f.f\,‘ gk Tj"\t 1y er ’_“ in 1 SL!l‘fﬁCC /O {_:_ f'i,

6. Comments

7. Supervision of Work DNR Use Only

Name of Person or Firm Donng F||I|ng & Sealing |License # Date of Filling & Seallng (mm/dd/yyyy) |Date Received Noted By

!/\}’/t-("n"{:, 17; /‘,Iy'u’/\ 1‘ Y \l/’;,_.v\( . (’\L///)Z) ,)/)17 /l-

Street or Route Telephone Number Comments l']

Vo Py (o) G377~ %
City(_‘ - State IZIP Code Si nature of Person Domg Work Date Signed



State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison W1 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283. 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

In accordance

with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may resultin a forfeiture of between $10-25,000, or imprisonment for up to one
year, depending on the program and conduct invoived. 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 [:] Waste Maragement

g
L{J Remediation/Redevelopment [:] Other:

1. Well Location Information

2. Facility / Owner Information

County Wl Unigue Well # of e+~ Facility Name _
4 IRETIVRT
Cowjnnpan, | omoved?e T4~ 2055 o piianon Attrsh
S ——————— Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) {vlethod Code (see instructions)
- — — — — N License/Permit/Monitoring #
Yy
VAN VA Section Township  [Range EJ E Original Well Qwner - ;
or Gov't Lot # =] Y Gen & /\/ i) 1\\“ . R AN / RN 3
i i NI S )
A N D N Present Well Owner
Well Street Address .
) . [ I
Lind e Rl AR AT
MG - '\/1a|l|ng Address of Present Owner
Well City, \/lllage or Town Well ZIP Code 74 5 = N i )
Coug e 2z DL 2989 Shiwinms AV
— M AN City of Present Owner State ZIP Code
Subdivision Name Lot# \L’!,, LA f/d

Reason For Removal From Service
\ U 424

W1 Unique Well # of Replacement Well

,)u.,

t

: B ,%
mOhdad  LasiA s

4. Pump, Liner, Screen, Casing & Sealing Material

Pump and piping removed?

3. Well / Drillhole / Borehole lnformation

DYes
Ly

Liner(s) removed?

Original Construction Date (mm/dd/lyyyy)
D Monitoring Well

Screen removed?

O ’%,/O 320071 Casing left in olace? DYes I

D Water Well If a Well Construction Report is available, Was casing cut off below surface? DYes D No _\‘:‘:{N/A
D Borehole / Drillhole please attach. Did sealing material rise to surface? DYes D No <] N/A
Construction Type: Did material settle after 24 hours? Ulves ‘yNo O N/A
D Orilled D Oriven (Sandpoint) D DUQ If yes, was hole retopped? Yes D No D N/A
Otvr (speiys _Lacarinte, | Tinit Bk s e s A e [ Bve T

Formation Type:
l__ZIUnconsolidated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

Screened & Poured

- (Bentonite Chips) D Other (Explain):

Lower Drillhole Diameter (in.) Casing Depth (ft.)

L
e

Sealing Materials
Neat Cement Grout D Clay-Sand Slurry (11 Ib./gal. wt.)

D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

Cves [ _/No [ unknown

\Was well annular space grouted?

D Concrete E‘Bentonite Chips

If yes, to what depth (feet)? Depth to Water (feet)

=

For Monitoring Wells and Monitoring Well Boreholes Only:
D Bentonite Chips
D Granular Bentonite

Bentonite - Cement Grout
D Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft) | To (ft) Ng&iﬁﬂ;;fjﬁfiﬁ'j{“ Mo Waant
Try gt Lnch Ui : ot Surface /O HNCERTT

6. Comments

7. Supervision of Work DNR Use Only

Name of Person or Firm Doing Fllllng & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
iy «c;.‘." Pttt S0 T ("//() %/ KOOI
Street or Route Telephone Number Comments 1(6

Yooy Pax (20%) 437~ &
CI[‘/" . State ZIP Code Signature of Person Domg Work Date Signed
W e g g 0y \. ‘e;hm\'rﬂs(e\- Au(a QJ, 27




State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283. 289, 291-293, 295, and 2399, Wis. Stats., and ch, NR 141, Wis. Adm. Code

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

. 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 $10-25,000, 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
Route to:
D Drinking Water D \Watershed/\Wastewater D \Waste Management

more information.

Ny -
u Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County W1 Unigue Well # of Erepeit-
s Removed Weil

NS TS -

S Y D]

Facility Name
!

Pt E
[ 4R WP P
jr v r( i 2 P LU

£

Facility tD (FiD or PWS)

License/Permit/Monitoring #

Original Well Owner -
Pl \\ [
[FYRY v R

Present Well Owner

R ¥
— ow
Yl oo Section [Township  Range El £
: = Ari 1 TR B

or Gov't Lot # / A5 N L D W
Well Street Address

Vs, LA

[ aiinds

Well City, thlage or Town Well ZIP Code

Matllng Address of Present Owner
7 t v ‘\_} /

i
\f‘/'t,!

o e s 54 At
_ - Z City of Present Owner State Z1P Code
Subdivision Name Lot # W) i min {i/ Fed ]
Y Alinal LSt PR iRl

Reason For Remaval From Service [W! Unique Well # of Replacement Well

1

o \
NS )/e'm) =g

tt B f//(u —g,u/

7. Pump, Liner, Screen, Casing & Sealing Material

DYes

Pump and piping removed?

3. Well / Drillhole / Borehole Information

DNO.
O

Yes No

Liner(s) removed?

Original Construction Date (mm/dd/yyyy)

D Monitoring Well 0O 4}0 3200

,No
D No

DYes
Yes

Screen removed?

Casing left in olace?

[ water well

If a Well Construction Report is available,
D Borehole / Drillhole

please attach.

DYes
DYes

E]NO

Was casing cut off below surface?

Did sealing material rise to surface?

O
No

Construction Type: ; i D
onstruction type Did material settle after 24 hours? Yes N/A
D Orilled D Oriven (Sandpaint) D Dug If yes, was hole retopped? DYes No D N/A

. (e o ey I A If bentonite chips were used, were they hydrated [eal
A AT AT Poafzer & ! h ! A
Other (specify): __{1¢ 2775 2 [ Toret Dy with water from a known safe source? DYes BNO D N/A

qumetion Type:
EUnconsolidated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

/0

Casing Diameter (in.)

] Screened & Poured )
..‘ (Bentonite Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.) C asing Depth (ft.)

.

[ clay-sand Slurry (11 I6./gal. wt.)
Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

Neat Cement Grout

':]Yes :"No I:]Unknown

\Was well annular space grouted?

D Concrete E Bentonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If ves, to what depth (feet)? Depth to Water (feet)

D Bentonite Chips Bentonite - Cement Grout

— D Granular Bentonite D Bentonite - Sand Slurry
5. Material Used To Fill Well / Drillhole From () | To(r) | NG, Vards, Sacks Sealant'| Wi Ratlo of
"':':‘;'"'l gy ety iark .E:’I'\( Uie e b "‘:’%_‘(1 # i =, Surface /D < ";"I‘w‘i b
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Sealmg License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
"‘/\'(:1“’, 7"‘/\/I N U "/(*::" ’/\\’f/ ('... C/// .'//\ )0“'"‘
Street or Route Telephone Number Comments lq

2 (Goi) R37- wia7d
State ZIP Code Signature of Person Deing Work Date Signed
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison W1 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may resultin a forfeiture of between S10-25.000, or imprisonment for up to one
year, depending on the program and conduct involved. Personaily 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 [:] Watershed/M/astewater D \Waste Management

e -
[¢] Remediation/Redevelopment || Other:

1. Well Location Information

}2. Facility / Owner Information

County Wi Unique Well # of Hicap-+- Facility Name ,
V4 \ [
}/ ) Removed Well T2 O |/ 2N 2 /_LE,A
- Facility 1D (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) fviethod Code (see instructions)
_—_ — — — N License/Permit/Monitoring #
Wy
VAN Vi Section Township |Range E] £ Original\ We\ll aner o Eo
. e N o ™ s Nyl S R B T ST 1y "
; =] 9 S VAR DA RN R S O A YA S 5 4 RN ¢ N
or Gov't Lot # / FECUNT A ) d ‘
— i N D i Present Well Owner
Well Street Address
Jz\/‘x)‘:“” (WA W
. Mamng Address of Present Owner
Well City, Vxllage or Town Veli ZIP Code 14 - By
ovgmite oz I 2954 Dhowsno AV
- JIAE City of Present Owner State ZIP Code
Subdivision Name Lot # Yy, T Y -
L8 voiipin D »

Reason For Removal From Service W1 Unique Well # of Replacement Well

1
,x’,\u AW \< ATt A

<. Pump, Liner, Screen, Casing & Sealing Material

l:]Yes

Pump and piping removed?

3. Well / Drillhole / Borehole Informatlon

.Yes

Liner(s) removed?

Criginal Construction Date (mm/ddlyyyy)

[ ] Monitoring well DA 3200

Screen removed? Yes

DYes

Casing leftin olace?

[:] Water Well

_ If a Well Construction Report is available,
(-] Borehole / Drillnole

please attach.

l:]Yes

Was casing cut off below surface?

Construction Type:

(] orilled

Other (specify):

D Dug

r’.

D Driven (Sandpoint)

I emiy

N
pe, 4 bagies

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

Did sealing material rise to surface?

Formation Type:

‘ Unconsolidated Formation D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.) |Casing Diameter (in.)
/ .
/<

" Screened & Poured e
“ (Bentonite Chips) Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.) Casing Depth (ft.)

.
T

[ clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

D Neat Cement Grout

DYes EfNo DUnknown

Was well annular space grouted?

D Concrete E‘ﬁentonite 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

f) D Granular Bentonite D Bentonite - Sand Slurry
~Rati

5. Material Used To Fill Well / Drillhole From (ft) | To (ft) Ngrmqg;;?;‘;g,:gi'g,"t Mud Wetght
R N R B e A R Surface 0 < e
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Domg F|II1ng & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By

o~ i ! -
/‘51\ _(),l ( ’7 e /\/l. Aot ,,3’_,”} " Iy A ‘} A",‘/‘('““ OL// 05 / (‘:1,*:);;7143«
Street or Route Telephone Number Comments 20D

: (bp%) Ba7- )
State ZIP Code Signature of Person Dom Wark Date Signed
AT LA k ﬁé 5 E£ !5 8 2T
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State of Wisconsin
Department of Natural Resources

PO Box 7921, Madison W! 53707-7921

dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing

Form 3300-005 (R 8/07)

Page 1 of 2

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 S10-25,000, 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 Orinking Water D Watershed/WWastewater D Waste Maragement

"
l_/J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County NI Unigue Well # of Hicap # Facility Name ‘
v Removed Well /7 iomeg b

}( /]E

TE-2085

Facility IO (FID or PWS)

Lattitude / Longitude (Degrees and Mlinutes) [viethod Code (see instructions)

- —_ — — — N License/Permit/Monitoring #

—_— — W

Vol Ya Vi S Section Township ~ |Range =€ Originelﬁ\;\‘/‘eil\%wner o o

or Gov't Lot # 7 ,’ f}i} N /‘ D WIS L o TR T
resent Well Owner

Well Street Address

Well City, Vrllage or Town

() LA e 20

\Well ZIP Coce

. A
L

2

Manhng Address of Present Owner
:;’1( 7
S L

Subdivision Name

Lot #

ity of Present Owner

Voo

Lo AL I

State

IZIP Code
v T3

Reason Faor Removal From Service

CR T T LAV B 4

W[ Unique Well & of Replacement Well

o
gt

4. Pump, Liner, Screen, Casing & Sealing Material

Pump and piping removed?

DYes D No L

3. Well / Drillhole / Borehole Information
Original Construction Date (mm/dd/yyyy)
0403 E

f,u-_) -
If a Well Construction Report is available,
please attach.

Liner(s) removed? Yes No

DYes :NO

DYes D No
DYes D No
DYes D No
DYes . No

Screen removed?
‘:] Vlonitoring Well

D \Water Well
[z Borehale / Drillnole
Construction Type:

[ ] orilled

Other (specify):

Casing left in olace?

Was casing cut off below surface?

Did sealing material rise to surface?

Did material settle after 24 hours?
If yes, was hole retopped?

DYes No
If bentonite chips were used, were they hydrated
with water from a known safe source?

DYes E.No
Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

| Screened & Poured .y
H (Bentonite Chips) [ orwer (esptainy

Sealing Materials
Neat Cement Grout

D Driven (Sandpoint)

I‘)f' '\r/""n‘;

] Dug

[ )
e TR

[ Trs,

qumetion Type:
EUnconsolidated Formation
Total Well Depth From Ground Surface (ft.)

/0

Lower Drillhole Diame}ter (in.)
oA

D Becrock

Casing Diameter (in.)

Casing Depth (ft.)

DYes EINO DUnknown

Depth to Water (feet)

D Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

D Concrete E\@entonite Chips
For Monitoring Wells and Monitoring 'Well Boreholes Only:

Was well annular space grouted?

If yes, to what depth (feet)? E] Bentonite Chips

D Granular Bentonite

Bentonite - Cement Grout
E] Bentonite - Sand Slurr\/

. . . No. Yards, Sac Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume (Ciréle oRa) | Mud Weight
B A s T N S R S L S A A Surface /O < s
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Dorng Filling & Sealing |License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
._/:,'!\ -(: { u / PXYAVALNA Y /‘f i &‘ nACES ’]‘M Ol/ 0,1'/ 7’7’,] frid
Street or Route Telephone Number Comments Zl
S () %277 %94 ‘j,?
State (ZIP Code SigQature of Person Doing Work Date Signed
G v = ’ @ 2207




State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, 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 $10-25,000, or imprisonment for up to one
year, depending on the program and conductinvolved. 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 E] Waste Management

/
[S{J Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County W! Unique Well # of

Vo Removed Well
12wl tan 22,

Hicap-#
TS-18

Facility Name '
{ i3 At
ooocinzs MUyl

Facility ID (FID or PWS)

Lattitude / Longitude (Degrees and Minutes) IMethod Code (see instructions)
—_—— o — — N License/Permit/Monitoring #
[ R A 2
Vil Va l% S Section Township  |Range ——] £ Original YYeII gwner - o | . A
or Gov't Lot # ] 1L N 25 WONR - Fura sl Koo oA and Cedlavcle
. AR [w Present Well Owner
Well Street Address o
Kei Jruange Al
CL) A z S Mailing Address of Present Owner
Well City, Village or Town Well ZIP Code 1G U < ‘,/w Ll 175
2 ? A ;2' P : A et DNAMND AV L
City of Present Owner State 7P Code
Subdivision Name Lot # YJ W L AL i ) Lf 2” f

Reason For Removal From Service

T )

b,
Duvdinale )

- Lo
lemGetoas e SR GGG

W1 Unique Well # of Replacement Well

=. Pump, Liner, Screen, Casing & Sealing Material

Cno Ewia

Pump and piping removed?

3. Well / Drillhole / Borehole Information

DNO

Liner(s) removed? N/A

[ ] Monitoring Well

Original Construction Date (mm/dd/yyyy)
0U[lb{2000s

I:]No

No

/ N/A
_'EN/A

Screen removed?

Casing left in place?

D Water Well
g Borehole / Drillhole

If a Well Construction Report is available,
please attach.

(o A

Was casing cut off below surface?

Construction Type:

[:] Drilled

Other (specify):

[]Driven (Sandpoint)
(0 Do be.

[Diizet

D Oug

Tk

D‘No
\No
D No

P
-, No

N/A
D N/A

DN/A

D N/A

Did sealing material rise to surface?

Did material settle after 24 hours?

If yes, was hole retopped?

If bentonite chips were used, were they hydrated D
with water from a known safe source? Yes

Fgrmation Type:

\Unconsolidated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)
)

Casing Diameter (in.)

Screened & Poured ..
‘(Bentonite Chips) Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.)
i

Casing Depth (ft.)

J—

D Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * *

D Neat Cement Grout

Was well annular space grouted?

D Yes

/No D Unknown

D Concrete \Bentonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)?

Depth to Water (feet)

I:] Bentonite Chips
D Granular Bentonite

Bentonite - Cement Grout
D Bentonite -~ Sand Slurry

. . . ¢ ix Rati
5. Material Used To Fill Well / Drillhole From(ft.) | To (ft.) Ng,r,iﬁﬂﬁ,:“?gbgﬁfﬁi'g)w m:}d V?Ieliogg;
6”"/ sl Lok S,:jfi\.\ oy e r’“r’ 7 Surface /S < Li a1 'tT)f.'z [

[

et

6. Comments

7. Supervision of Work DNR Use Only
Name of F’erson or Firm Domg FlIIlng & Sealing |License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
On -Sile oo i Seanc0s Tue oL/ 1 [200(,
Street or Route Telephone Number Comments 22
Voo Yox 230 (Log) K37~ %997
City o S S‘Eat;a ZH; C?‘O»d’?f \ SigQature of Person Doing Work Date Signed
BN F XUAT YA e th, T




State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

In accordance

with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form may resultin a forfeiture of between $10-25,000, or imprisonment for up to one
year, depending on the program and conduct involved. Personally identifiable information on this form is notintended 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 [:] Watershed/Wastewater D Waste Management

rl/
‘ZJ Remediation/Redevelopment [:] Other:

1. Well Location Information

2. Facility / Owner Information

County W1 Unique Well # of Hicap-#- Facility Name _
\ R d Well , g e b
t\/o’[\}‘ ‘:“1« ;}, R jToji:—_“ TS-—IO‘ l//(l'{lt‘\'\‘_‘;}_ _‘.kf‘.x’,i,;/_}isk’i
Facility (D (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) iIMethod Code (see instructions)
SRR —— License/Permit/Monitoring #
W
Vil Ya Ve Supf Section [Township [Range _J £ Origirzal’ Well Qwner
; ] A0 o TH FYRY. \ -
or Govt Lot # ! 4 2 N 2 D W Present Well Owner
Well Street Address
,I\ iy nde }"ée’,i'{' ‘if“;\ —
Wal Gity, i - = — e TR Mailing Address of Present Owner
ell City, Village or Town e ode o i <t sy
! ( Fay g AN e 53\" Th lq % /\’i A G AV
— AR City of Present Owner State  ZIP Code
Subdivision Name Lot # i LTI i) Sy 2!7:;:

Reason For Removal From Service WI Unique Weill # of Replacement Well

Lf/’\

‘1'(‘1“\.’( o

=. Pump, Liner, Screen, Casing & Sealing Material

DYes D No

Tla

Pump and piping removed?

3. Well / Drillhole / Borehole Informatlon

Liner(s) removed? Yes D No

Original Construction Date (mm/dd/yyyy)

OGl1t] 200,

D Monitoring Well

D N/A
N/A

DYes

DYes

No

DNO

Screen removed?
Casing left in piace?

’:] Water Well

. If a Well Construction Report is available,
f/ Borehale / Drillhole

please attach.

EN/A

DYes
DYes

D No
D.No

Was casing cut off below surface?
Did sealing material rise to surface?

Construction Type:

[ oriled
Other (specify):

D Dug

L Dushy

D Driven (Sandpoint)

/)rﬂ’f"“/ -./l/f//r

Yes

I No
DNO
.No

Did material settle after 24 hours?

If yes, was hole retopped?

DYes
If bentonite chips were used, were they hydrated
with water from a known safe source?

Formation Type:

\Unconsolidated Formation

D Bedrock

DYes
Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

/S

Casing Diameter (in.)

~#]"Screened & Poured .
“ (Bentonite Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diamgter (in.) Casing Depth (ft.)

.

Gl

D Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

Neat Cement Grout

D Yes [_\_J‘_I,No [:] Unknown

Was well annular space grouted?

D Concrete @entonite Chips

For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

D Bentonite Chips
D Granular Bentonite

Bentonite - Cement Grout
D Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft.) | To(ft.) Ngr(;;;,ﬂfn;?;';;ggﬂg)"'» Mot e
Sy oynst ftach Vel 4 Surface /'S <Y hao

6. Comments

7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Sealing License # Date of Filling & Sealing (mm/ddlyyyy) [Date Received Noted By
uz\ Ql‘(/ /m/"/ )\'“"ﬂ‘ x\ iN‘/\ S e 0&‘//(_0/,}0@@
Street or Route [Telephone Number Comments 23
Voo, o 2RO (LR ) R17- 9997
C|tyo( T S‘tat‘e ZIIZCode Sigpature of Perspn Domg Work Date Signed
BUTIEA S AV AT Mt } Il?‘lg & %Su ‘ ,SQ ALA‘Q’ Zen1

| -
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, 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 $10-25,000, 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

v
[\‘:(] Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County I Unique Well # of |Hicap#
\I(’a e s Removed Well
CERG {i;(. i;(, N L

2. Ts-20

Facility Name

SN
V AL A2 MUY

Facility D (FID or PWS)

Lattitude / Longitude (Degrees and Minutes) Method Code (see instructions)
- — — N License/Permit/Monitoring #
Wy
Vol Va l% \,\if\[ Section [Township Range ] E Original\ YVeII Owner o L ) v -
=] ey, b WONR - Furenu sl Comdudhos gng Yo i
or Gov't Lot # i R 2% (Jw Y - e EEE—
A Present Well Owner
Well Street Address ,
V{’u“‘ SO MU S,
YR V;I il "L';' aa h T3P Cog Mailing Address of Present Owner
i a r Tow e -
® y,§/| - ge «O ¢ own - g /\ oce 2(\ \/l Lz Q l';'n‘ '"3 ;.ig.«}‘sﬂi ‘) -.""’-.»/f g
oy iAo e o SA 1 Y DAL AL
AV RPN ey A «/\,H -
— 2 City of Present Owner State (ZIP Code
Subdivision Name Lot DA fi K’L ;;:

Reason For Removal From Service Wl Unique Well # of Replacement Well

\
\ e J‘t“‘} =

4. Pump, Liner, Screen, Casing & Sealing Material

Ono Bdna

Pump and piping removed?

3. Well/ Drlllhole / Borehole Information

DYes
[<;

DNO DN/A

Liner(s) removed?

Original Construction Date (mm/dd/yyyy)

D Monitoring Well OUI/! U /2,(3(){,4

D No N/A
D No N/A

Screen removed?

Casing left in place?

D Water Well
/| Borehole / Drillhole

If a Well Construction Report is available,
please attach.

D No EIN/A

Was casing cut off below surface?
N
No [ZI N/A

Did sealing material rise to surface?

Construction Type:

[ oriled

Other (specify):

D Oug

[ Direk Bush

D Driven (Sandpoint)
(earen b,

'No DN/A
DNo DN/A

No D N/A

Did material settle after 24 hours?

If yes, was hole retopped?

If bentonite chips were used, were they hydrated
with water from a known safe source?

Form}ation Type:

D Bedrock

V\Unconsolidated Formation

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

T

Casing Diameter (in.)

| Screened & Poured ..
(Bentonlte Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diame}ter (in.) Casing Depth (ft.)

fra

‘:! Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

D Neat Cement Grout

DYes ‘,/No DUnknown

Was well annular space grouted?

D Concrete \.@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

-2
- D Granular Bentonite D Bentonite - Sand Slurry
i i ; No. Yards, Sacks Sealant’ Mix Ratio or
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) or Volume Tcnrcle She] Mud Weight
vy onre\ Ctack Prieesd Yheoded Olagos Surface =+ <Y B s .
Lt

6. Comments

7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Sealing [License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
O Sl Zroptmnsne iid Sonn et Tue ’ O {11 200U
Street Of Route Telephone Number Comments 2.L{—
V.0, ' (Log) €37- 9497
Clty State ZIP Code Signature of Person Doing Work Date Signed
)‘u\ v AL A . XZ’AQ:‘! i-_ f&h&,«é& A«Jz 8 T
=4 7

I



State of Wisconsin Well / Drillhole / Borehole Filling & Sealing

Department of Natural Resources
PO Box 7921, Madison WI 53707-7921 Form 3300-005 (R 8/07) Page 1 of 2
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form mayresult in a forfeiture of between $10-25,000, 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:
‘:] Drinking Water D Watershed/Wastewater D Waste Management E{TRemediation/Redevelopment D Other:
1. Well Location Information 2. Facility / Owner Information
County I Unique Well # of {Hicap#— Facility Name

Kewounee, [omoed el TS-2) oot nes, Muysl

————— Facility ID (FID or PWS)

Lattitude / Longitude (Degrees and Minutes) Method Code (see instructions)
SIS —— License/Permit/Monitoring #
— e WYY
Vol Va a - Secfi/en Town‘s/nip Raﬂ?‘f E] e Origi?al We‘lliilwner '1’2‘-“1 s N ?;M\ ; :‘iw'rlﬂ/ ” 7;'_ »
or Gov't Lot # ;! ;ﬁ /:, N L7 I:] W Dresent\\/</e|l S M7 A B LA ETETEDA andh K7

Well Street Address

L/, N . | T
< AVD LTS Vo Y RN )

Mallmg Address of Present Owner

Well City, Village or Town ell ZIP Code o U
el pator e 54 Lo 29 Dhiuino A =
— - EAL City of Present Owner State  [ZIP Code
Subdivision Name Lot # SL? b £ AL éif/'f 5& 2 ;-;‘“

Reason For Removal From Service WI Unique Wel # of Replacement Well [ Pump, Liner, Screen, Casing & Sealing Material

Tr_wm 4,d ”[( ,‘/MNHM £ 1 ey 4\' 2] Pump and piping removed? DYes D No E\N/A

3. Well / Drillhole / Borehole Information Liner(s) removed? LlYes D No
Original Construction Date (mm/dd/yyyy) Screen removed? DYES D No
[_] onitoring well O[] 200 L Casing left in place? Cves [y
|:| Water Well If a Well Construction Report is available, Was casing cut off below surface? DYes D No
,g Borehole / Drillhole please attach. Did sealing material rise to surface? E]Yes D No
Construction Type: Did material settle after 24 hours? DYES E].,NO
D Drilled D Driven (Sandpoint) D DUQ If yes, was hole retopped? E]Yes D No D N/A
Otner (specity): (100 be, [ Toierd Push ) ith water o 3 knoarn sate saurces” e Oves Fne Tiia
Formation Type: Required Method of Placing Sealing Material
Unconsolidated Formation |:] Bedrock D Conductor Pipe-Gravity D Conductor Pipe-Pumped
Total Well Depth From Ground Surface (ft.) [Casing Diameter (in.) ] ?ggﬁf;;?e&ciggged [ other (exptainy:
+ B Sealing Materials
Lower Drillhole Diameter (in.) Casing Depth (ft.) D Neat Cement Grout [:] Clay-Sand Slurry (11 Ib./gal. wt.)
e —H D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * *
Was well annular space grouted? D Yes ‘No D Unknown D Concrete o .@entonite Chips
or 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 Slurry
5. Material Used To Fill Well / Drillhole From (ft.) To (ft.) Ng}ﬁrﬁfﬁ; (urc[esz?,l:)n’t mg‘fﬁg%ﬁ;
iy oangt feach Prasyed Peetnale Claios Surface Z €79 oan
- J
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Sealing |License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
On =Sl Zaonpune did Sean 0 Toe o) L2l 2000
Street or Route iTelephone Number Comments Z‘5
Vo0, B HEO (L0%) §37- €997
Crty o State ZIP Code Signature of Person Deing Work Date Signed
St Ve, Wi 537 QP&,«,\\» S@—Mgﬁ’k‘\ j&,l T 7



State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison W153707-7921
dnr.wi.gov

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, 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 $10-25,000, 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

—
lS{j Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County Wi Unique Well # of licap.fe Facility Name ;
; i
Kewjguanae, |oroea™e TS-272 Levonanze MU
_ _ — Facility ID (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) Method Code (see instructions)
-_ e — — N License/Permit/Monitoring #
e WY
Vala Vi Sapf Section [Township  [Range 7| E Origirl\al We\II\Owner 0, ;
- - S ] s LT3 : /’\/ [ ) NS - WA .,
or Gov't Lot # ! G L7 \ ' !
- A0 N I—_—] W _Ieresent Well Owner
Well Street Address
. , L4
Sl liainge VAR
YISOV J {T‘I S 2 eI Cod Malllng Address of PresentOwner
ell City, Village or Town e ode .
’ (("\gvll LA 2D 5"‘?;1;” N /\{6"" 3\"\1%‘ 3D /%/1.’;»'
. = AR City of Present Owner State  ZIP Code
Subdivision Name Lot # \‘L‘(,,_LA} Clis Al i 5L, oy g A ’f

Reason For Removal From Service [WI Unique Well # of Replacement Well

)(,slfwm,( me‘,;.»s i

4. Pump, Liner, Screen, Casing & Sealing Material

DYes D No

""L\ZI?\N/A

Pump and piping removed?

3. Well / Drillhofe / Borehole Information

Yes D No

Liner(s) removed?

Original Construction Date (mm/dd/yyyy)

D Monitaring Well O (g/ o 200G

Yes D No

Cno

Screen removed?

Ua
N/A
wa

D Water Well

) If a Well Construction Report is available,
'}_A Borehole / Drillhole

please attach.

Construction Type:

D Drilled

Other (specify):

D Driven (Sandpoint) D Dug
- N
{ Dirsed Brsh

(000 he.

Casing left in place? Yes

Was casing cut off below surface? E]Yes D No

Did sealing material rise to surface? DYes D No

Did material settle after 24 hours? Yes 'No D N/A
If yes, was hale retopped? Yes D No D N/A

If bentonite chips were used, were they hydrated D
with water from a known safe source? Yes

DNO

Formation Type:

D Bedrock

\.Unconsolidated Formation

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.) |Casing Diameter (in.)

z| Screened & Poured .
(Bentonlte Chips) D Other (Explain):

Sealing Materials

Lower Drilihole Diam%ter (in.) Casing Depth (ft.)

e

D Clay-Sand Slurry (11 Ib./gal. wt.)
E] Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry * "

Neat Cement Grout

DYes ,INo DUnknown

Was well annular space grouted?

I:] Concrete \,Qentonite Chips
~or Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

E] Bentonite Chips E] Bentonite - Cement Grout
D Granular Bentonite E] Bentonite - Sand Slurry

5. Material Used To Fill Well / Drillhole From (ft) | To(r) | N (,313;;7;1;;532':;’” el
Sy gt Chark Pawad Foednale Clips Surface + €4 oan
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Domg Filling & Sealmg License # Date of Filling & Sealing (mm/dd/yyyy) [Date Received Noted By
Ot -tk Znviviome it Seanite T 06(16 (2000,
Street or Route Telephone Number Comments ?Jﬂ
Voo B W (Log) €37 K57
Clty *’"\ State ZIP Code Signature of Person Domg Work Date Signed
f A 3 i ) !
S e « @M SN o 8 207
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State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291
with chs. 281, 289, 291-293, 295, and 299, Wis. Stats., failure to file this form

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance

may result in a forfeiture of between $10-25,000, 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 f
Route to:
D Drinking Water D Watershed/Wastewater D Waste Management

or more information.

s
@ Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

Facility Name

[/Ruw AN ”

\.A

Facility iD (FID or PWS)

License/Permit/Monitoring #

Original Well Owner
WD N
Present Well Owner

)
[

‘Z{( {10 :}ﬁiS f/’; 4 )r\i LT RPN Vs I
WAL €A M L g AETY LA L0

Mailing Address of Present Owner
2454 Shovmo

City of Present Owner

s
NS

IZIP Code

County W1t Unique Well # of iicap#
/ Remaved Well — e ey ey
Ko cunnze, T5-72 75
Lattitude / Longitude (Degrees and Minutes) iMethod Code (see instructions)
e N
S e W
Val'sa Vi SapS Section Township  Range 7 €
=1 e /"r‘ i
or Gov't Lot # ; Q ”]7 N D W
Well Street Address
Km DONSL _}'Jé;’,‘;‘{" 2
Well City, Village or Town ell ZlP Code
Conuptonge 4 Mo
Subdivision Name Lot #

State

2

. LGk
0 s Clp L G A0~

LA

Reason For Removal From SeNIce WI Unique Well # of Replacement Wel

e —

i PR R AT /) w

[ =. Pump, Liner, Screen, Casing & Sealing Material

[:]Yes

DNO

3. Well / Drillhole / Borehole Information

Original Construction Date (mm/dd/yyyy)

D Monitoring Well O] 1u[20006

Pump and piping removed? ESRNT7
Liner(s) removed? Yes D No D N/A
Screen removed? Yes D No \N/A
Casing left in place? Yes D No /

I:] Water Well

. If a Well Construction Report is available,
[/ Borenole / Drillhole

please attach.

DYes
[:]Yes

Was casing cut off below surface?

Did sealing material rise to surface?

Construction Type:

[ orited
Other (specify):

D Dug

TN N,
Dired Duasy

DDriven (Sandpoint)
(enprohe |

.vNo L—_] N/A
D No D N/A

Did material settle after 24 hours? Yes
If yes, was hole retopped? Yes

If bentonite chips were used, were they hydrated D
with water from a known safe source? Yes

.No [:] N/A

Formahon Type:
Unconsohdated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

7

Casing Diameter (in.)

] Screened & Poured in):
'(Bentonite Chips) D Other (Explain):

Sealing Materials

Lower Drillhole Diam/e}er (in.) Casing Depth (ft.)

F

D Clay-Sand Slurry (11 Ib./gal. wt.)
D Sand-Cement (Concrete) Grout D Bentonite-Sand Slurry " "

Neat Cement Grout

D Yes

Was well annular space grouted?

’No D Unknown

D Concrete -.§entonite Chips

For Monitoring Wells and Monitoring Well Boreholes Only:

if yes, to what depth (feet)? Depth to Water (feet)

Bentonite - Cement Grout
D Bentonite - Sand Slurry

D Bentonite Chips
D Granular Bentonite

5. Material Used To Fill Well / Drillhole From (ft) | To (ft.) Ngr’\’,i',ﬁ;:{;‘r‘;ggi'j)“” e
%f v oyt (nch .‘;;f‘*sg,z ot} ?’”(/ w3 s b Surface :7_ < “L% O:.% [

i
()

6. Comments

7. Supervision of Work DNR Use Only
Name of Person or Firm Domg Filling & Seallng License # Date of Filling & Sealing (mm/dd/yyyy) |Date Received Noted By
A‘f‘ - \(l( ;/\\/"/l‘ ik g 7 S"/""_ A s /IQ/ZOOL/
Street or Route Telephone Number Comments 21
Yo Box 2EO (Log) %37~ 89497
Clty(‘u,,\ ,\.\,\{ ot S‘ta}? Zli}Code Signature of Person Dbing Work Date Signed
Oy AVAR. VAY \r }IA&L Q‘l)sgl oo




State of Wisconsin

Department of Natural Resources

PO Box 7921, Madison WI 53707-7921
dnr.wi.gov

Notice: Completion of this report is required by chs. 160, 281, 283, 289, 291-293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.

Well / Drillhole / Borehole Filling & Sealing
Form 3300-005 (R 8/07) Page 1 of 2

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 $10-25,000, 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

.,
E Remediation/Redevelopment D Other:

1. Well Location Information

2. Facility / Owner Information

County W1 Unique Well # of Hicap#~ Facility Name '

\I(/?’ Rifun2e, Removed Wel T3-2 "E“ l [ 20N 29, ‘fv% Lhyah

——— ‘ Facility 1D (FID or PWS)
Lattitude / Longitude (Degrees and Minutes) |Method Code (see instructions)
SR — License/Permit/Monitoring #
e 2
ValVa I Section Township Range D E Criginal Well Owner . P
or Gov't Lot # A 4EFR ok % “/ UN \\‘ T‘{‘pi}‘ [ ad ‘
A2 N D w Present Well Owner
Well Street Address
: LT tailing Address of Present Owner
Well City, V|Ilage or Town \Well ZIP Code 16 et e‘, ,
\( EAYS N VSN e 54 ;Z P A1 Z DNQARD AV
- —= ity of Present Owner State  [ZIP Code

Subdivision Name Lot # ‘LFL VLS AL i 4'-.&;, 2/“},2‘

Reason For Removal From Service [WI Unique Well # of Replacement Well

T on N e LSRRG
1 weboriadg T pond? SR a0 &) i*‘e.'f,ru')\a.‘{_ -

4. Pump, Liner, Screen, Casing & Sealing Material

3. Well/ Drillhole / Borehole Information

[ Monitoring Wel

D Water Well
4 Borenole / Drillhole

- Pump and piping removed? DYes D No “E'_f-lAN/A
Liner(s) removed? Xes D No D N/A
3 - Oves Do K
Original Construction Date (mm/dd/yyyy) Screen removed? Yes No &I N/A
OL/1L[ 2006 Casing left in place? Cves Dno Enia
If a Well Construction Report is available, Was casing cut off below surface? DYes D No
please attach. ) ' o ]
Did sealing material rise to surface? Yes

Construction Type:

[Joritea

Other (specify):

D Driven (Sandpoint)
Mcoprhe, {

T
fats oA e

Did material settle after 24 hours?

If yes, was hole retopped?

If bentonite chips were used, were they hydrated D
with water from a known safe source? Yes

Formatlon Type:
.Unconsolldated Formation

D Bedrock

Required Method of Placing Sealing Material
D Conductor Pipe-Gravity D Conductor Pipe-Pumped

Total Well Depth From Ground Surface (ft.)

q..

Casing Diameter (in.)

[<| Screened & Poured .
* (Bentonite Chips) Other (Explain):

Sealing Materials

Lower Drillhole Diameter (in.) Casing Depth (ft.)

b _

D Clay-Sand Slurry (11 Ib./gal. wt.)
‘:! Bentonite-Sand Slurry " *

D Neat Cement Grout

DYes \;‘No DUnknown

Was well annular space grouted?

Sand-Cement (Concrete) Grout
D Concrete .\§entonite Chips
For Monitoring Wells and Monitoring Well Boreholes Only:

If yes, to what depth (feet)? Depth to Water (feet)

Bentonite - Cement Grout
L__| Bentonite - Sand Slurry

Bentonite Chips
D Granular Bentonite

5. Material Used To Fill Well / Drillhole From (i) | To(ft) | NG, \ards. Sacks Sealant)[  Mix Ratlo or
g ogrstt Leak Doy ot e O Surface 7 2y bsn
6. Comments
7. Supervision of Work DNR Use Only
Name of Person or Firm Doing Filling & Sealing |License # Date of Filling & Sealing (mm/dd/yyyy) |[Date Received Noted By
(}r’;\‘., )(l(’ /:/\/\‘])l(/}JIs 0(]/!(,[//100(-9
Street or Route Telephone Number Comments ZC&[Z‘K
V.0 By JEO (:o8) €37~ 9997
City ) State ZlP Code Slgnature of Person Dom Work Date Signed
(\\(\'{\ ("x"')f’ i g Sad 5 A\l
» -8 2201
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OPINION OF PROBABLE COST
WDNR - KEWAUNEE MARSH FEASIBILITY STUDY
KEWAUNEE, WI

MARSH SOIL/SLOUGH WATER: (1) Excavation and Disposal (Large Area)

PROJECT NO. 7201.05

ITEM UNIT UNIT COST QTY TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $10,000 1 $10,000
Site Preparation (road building) Is $15,000 1 $15,000
Erosion Control Is $5,000 1 $5,000
Excavation tons $1.5 85,500 $128,250
Dewatering days $1,000 30 $30,000
Transportation tons $10 67,500 $675,000
Disposal tons $20 67,500 $1,350,000
Cap Replacement tons $1 18,000 $18,000
SUBTOTAL OF DIRECT CAPITAL COST $2,231,250
30 % CONTINGENCY (DIRECT CAPITAL) % 30% $669,375
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 30 $3,900
Design and subcontracting hr $130 80 $10,400
Permitting hr $100 30 $3,000
Construction oversight hr $100 350 $35,000
Documentation reporting hr $130 40 $5,200
SUBTOTAL OF INDIRECT CAPITAL COSTS $63,350
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $2,963,975
MONITORING (ONE BASELINE AND ONE CONFIRMATION ROUND)
Project management/administration hr $195 10 $1,950
Soil/sediment sampling (50 points, twice) hr $100 80 $8,000
Field equipment/expenses Is $2,000 1 $2,000
Lab - As each $15 100 $1,500
Data evaluation hr $130 30 $3,900
SUBTOTAL OF FIRST YEAR OF MONITORING $17,350
30 % CONTINGENCY % 30% $5,205
SUBTOTAL OF CAPITAL AND MONITORING COSTS $2,986,530

Page 1 of 2
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MARSH SOIL/SLOUGH WATER: (1) Excavation and Disposal (Large Area)

OPINION OF PROBABLE COST
WDNR - KEWAUNEE MARSH FEASIBILITY STUDY
KEWAUNEE, WI
PROJECT NO. 7201.05

ITEM UNIT UNIT COST QTY TOTAL
O&M COST
None Is $0 1 $0
SUBTOTAL FOR ANNUAL O&M $0
30 % CONTINGENCY % 30% $0
LONG-TERM MONITORING COSTS
None Is $0 1 $0
SUBTOTAL FOR MONITORING $0
30 % CONTINGENCY % 30% $0
PRESENT WORTH OF O&M years @ 3% $0
PRESENT WORTH OF MONITORING years @ 3% $0
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $2,990,000
+50% $4,490,000
-30% $2,100,000

ASSUMPTIONS:
GENERAL

. Costs rounded up to the nearest ten thousand dollars.

. Costs determined from experience and estimates from other similar projects.

. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

Prepared By: A. Sellwood 6/19/07

QA'd By: SAK 6/20/07

. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating.

1
2
3
4. Indirect costs do not include legal fees or public relations assistance.
5
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 TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $10,000 1 $10,000
Site Preparation (road building) Is $15,000 1 $15,000
Erosion Control Is $5,000 1 $5,000
Excavation tons $1.5 37,500 $56,250
Dewatering days $1,000 25 $25,000
Transportation tons $10 37,500 $375,000
Disposal tons $20 37,500 $750,000
SUBTOTAL OF DIRECT CAPITAL COST $1,236,250
30 % CONTINGENCY (DIRECT CAPITAL) % 30% $370,875
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 30 $3,900
Design and subcontracting hr $130 80 $10,400
Permitting hr $100 30 $3,000
Construction oversight hr $100 250 $25,000
Documentation reporting hr $130 40 $5,200
SUBTOTAL OF INDIRECT CAPITAL COSTS $53,350
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $1,660,475
MONITORING (ONE BASELINE AND ONE CONFIRMATION ROUND)
Project management/administration hr $195 10 $1,950
Soil/sediment sampling (30 points, twice) hr $100 70 $7,000
Field equipment/expenses Is $1,000 1 $1,000
Lab - As each $15 60 $900
Data evaluation hr $130 30 $3,900
SUBTOTAL OF FIRST YEAR OF MONITORING $14,750
30 % CONTINGENCY % 30% $4,425
SUBTOTAL OF CAPITAL AND MONITORING COSTS $1,679,650

I\WPMSN\PJT\00-07201\05\000720105-007 .XLS 8/7/2007
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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 TOTAL
J10&M COST
None Is $0 1 $0
SUBTOTAL FOR ANNUAL O&M $0
30 % CONTINGENCY Y% 30% $0

LONG-TERM MONITORING COSTS

None Is $0 1 $0
SUBTOTAL FOR MONITORING $0
30 % CONTINGENCY % 30% $0
PRESENT WORTH OF O&M 5 years @ 3% $0
PRESENT WORTH OF MONITORING 5 years @ 3% $0
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 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
ASSUMPTIONS:
GENERAL
. Costs rounded up to the nearest ten thousand dollars.
. Costs determined from experience and estimates from other similar projects.
. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

1

2

3

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, 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.

I\WPMSN\PJT\00-07201\05\000720105-007 .XLS  8/7/2007
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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 TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $5,000 1 $5,000
Site preparation (test plot marking and clearing) Is $5,000 1 $5,000
Bioreductant Cost
- lactate Is $100 1 $100
- molasses Is $100 1 $100
- manure Is $100 1 $100
SUBTOTAL OF DIRECT CAPITAL COST $10,300
30 % CONTINGENCY % 30% $3,090
INDIRECT CAPITAL COSTS
Project management/administration hr $195 20 $3,900
Workplan hr $130 40 $5,200
Design and subcontracting hr $130 50 $6,500
Test plot construction and bioreductant application hr $100 80 $8,000
Documentation reporting hr $130 30 $3,900
SUBTOTAL OF INDIRECT CAPITAL COSTS $27,500
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $40,890
MONITORING
Project management/administration hr $195 20 $3,900
Baseline Soil/Sediment Sampling (5 plots, 10 per plot) hr $100 12 $1,200
Monthly Soil/Sediment Sampling (5 months) hr $100 60 $6,000
Field Expenses trip $500 6 $3,000
Lab - As each $15 300 $4,500
Data evaluation hr $130 40 $5,200
SUBTOTAL OF MONITORING $23,800
30 % CONTINGENCY % 30% $7,140
SUBTOTAL OF CAPITAL AND MONITORING COSTS $71,830

Page 1 of 2
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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 l TOTAL
O&M COST
None Is $0 1 $0
SUBTOTAL FOR O&M $0
30 % CONTINGENCY % 30% $0
ANNUAL MONITORING COSTS
None Is $0 1 $0
SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING $0
30 % CONTINGENCY % 30% $0
PRESENT WORTH OF O&M (additional injections) years @ 3% $0
PRESENT WORTH OF MONITORING years @ 3% $0
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $80,000
+50% $120,000
-30% $60,000

ASSUMPTIONS:
GENERAL

. Costsrounded up to the nearest tenthousand dollars.

. Costs determined from experience and estimates from other similar projects.

. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

Prepared By: A. Sellwood 6/19/07

QA'd By: SAK 6/20/07

. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating.

1
2
3
4. Indirect costs do not include legal fees or public relations assistance.
5
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 10ft x 10ft 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.

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: (3B) Bioreduction full scale

ITEM UNIT UNIT COST QTY TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $10,000 1 $10,000
Site Preparation (staging area and mats/roads) Is $15,000 1 $15,000
Erosion Control Is $5,000 1 $5,000
Site Clearing (Cattail cutting and placement) acre $1,000 7.5 $7,500
Bioreductant Cost b $1.10 99,225 $109,148
Bioreductant Application (Irrigation rental) Is $30,000 1 $30,000
SUBTOTAL OF DIRECT CAPITAL COST $176,648
30 % CONTINGENCY % 30% $52,994
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 40 $5,200
Design and subcontracting hr $130 80 $10,400
Construction Oversight hr $100 200 $20,000
Documentation reporting hr $130 50 $6,500
SUBTOTAL OF INDIRECT CAPITAL COSTS $47,950
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $277,592
MONITORING
Project management/administration hr $198 10 $1,980
Soil/sediment sampling (20 points, once) hr $100 36 $3,600
Field equipment/expenses Is $1,000 1 $1,000
Lab- As each $15 20 $300
Data evaluation hr $130 20 $2,600
SUBTOTAL OF MONITORING $9,480
30 % CONTINGENCY % 30% $2,844
SUBTOTAL OF CAPITAL AND MONITORING COSTS $289,916
O&M COST
Mobilization Is $3,000 1 $3,000
Site Clearing (cattails) acre $1,000 7.5 $7,500
Project Management hr $195 10 $1,950
Oversight + travel expenses Is $2,000 1 $2,000
Reporting hr $130 10 $1,300
SUBTOTAL FOR O&M $15,750
30 % CONTINGENCY % 30% $4,725
I\WPMSN\PJT\00-07201\05\000720105-007 .XLS  8/7/2007
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OPINION OF PROBABLE COST
WDNR - KEWAUNEE MARSH FEASIBILITY STUDY
KEWAUNEE, WI
PROJECT NO. 7201.05

MARSH SOIL: (3B) Bioreduction full scale

ITEM | UNIT |UNITCOST| OQTY |  TOTAL
MONITORING COSTS (SEMI-ANNUAL)
Project management/administration hr $195 30 $5,850
Soil/Sediment Sampling (20 points, twice/yr) hr $100 50 $5,000
Field equipment and expenses Is $2,000 1 $2,000
Lab - As each $15 40 $600
Data evaluation hr $100 40 $4,000
Reporting hr $130 50 $6,500
SUBTOTAL FOR ANNUAL MONITORING $23,950
30 % CONTINGENCY % 30% $7,185
PRESENT WORTH OF O&M 5 years @ 3% $93,770
PRESENT WORTH OF MONITORING 5 years @ 3% $142,589
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $530,000
+50% $800,000
~30% $380,000

Prepared By: A. Sellwood 6/19/07
QA'd By: SAK 6/20/07
ASSUMPTIONS:
GENERAL
. Costs rounded up to the nearest ten thousand dollars.
. Costs determined from experience and estimates from other similar projects.
. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

1

2

3

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.

A\WPMSN\PJT\00-0720 1\05\000720105-007.XLS  8/7/2007
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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 TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $5,000 1 $5,000
Site Preparation/Staging Area Is $5,000 1 $5,000
Electrical service (propane generator or temp power) Is $10,000 1 $10,000
Well installation Is $10,000 1 $10,000
Manifold construction Is $5,000 1 $5,000
Holding tank - Deliver/Pick-Up (6000 gallon) Is $1,200 1 $1,200
Holding tank - Rental days $50 80 $4,000
Submersible pump each $2,000 1 $2,000
Control panel Is $15,000 1 $15,000
Misc electrical/plumbing supplies Is $5,000 1 $5,000
Transportation 5000 gal $1,000 9 $9,000
Disposal (Hazardous groundwater) gal $0.81 42,000 $34,020
SUBTOTAL OF DIRECT CAPITAL COST $105,220
30 % CONTINGENCY % 30% $31,566
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 30 $3,900
Design and subcontracting hr $130 80 $10,400
Permitting hr $130 20 $2,600
Construction oversight (10 hr/day + expenses) day $1,000 5 $5,000
System start-up hr $100 60 $6,000
Documentation reporting hr $130 40 $5,200
SUBTOTAL OF INDIRECT CAPITAL COSTS $38,950
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $175,736
FIRST YEAR O&M COSTS
Project Management hr $195 30 $5,850
Shakedown visits hr $100 20 $2,000
Tank change out visits hr $100 108 $10,800
Field equipment and travel expenses Is $2,000 1 $2,000
Misc Repairs Is $1,500 1 $1,500
Utilities/Fuel mo $1,000 3 $3,000
SUBTOTAL OF FIRST YEAR O&M $25,150
30 % CONTINGENCY % 30% $7,545

Page 1 of 3
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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 | UNITCOST| QTY | TOTAL
FIRST YEAR OF GROUNDWATER MONITORING
Project management/administration hr $195 20 $3,900
Groundwater sampling (3 samples, 4 times/yr) hr $100 50 $5,000
Field equipment/expenses Is $2,000 1 $2,000
Lab - As each $15 12 $180
Data evaluation hr $130 40 $5,200
SUBTOTAL OF FIRST YEAR OF MONITORING $16,280
30 % CONTINGENCY % 30% $4,884
SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS $229,595
ANNUAL O&M COSTS
None Is $0 1 $0
SUBTOTAL FOR ANNUAL O&M $0
30 % CONTINGENCY % 30% $0
MONITORING COSTS (SEMI-ANNUAL)
Project management/administration hr $195 30 $5,850
Groundwater sampling (3 wells, twice/yr) hr $100 30 $3,000
Field equipment and expenses Is $1,000 1 $1,000
Lab - As each $15 6 $90
Data evaluation hr $100 30 $3,000
Reporting hr $130 50 $6,500
SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING $19,440
30 % CONTINGENCY % 30% $5,832
PRESENT WORTH OF O&M years @ 3% $0
PRESENT WORTH OF MONITORING years @ 3% $48,357
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $280,000
+50% $420,000
-30% $200,000

Page 2 of 3
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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 | TOTAL |

ASSUMPTIONS:
GENERAL
. Costs rounded up to the nearest ten thousand dollars.
. Costs determined from experience and estimates from other similar projects.
. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

1

2

3

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.

[l
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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 TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $5,000 1 $5,000
Site Preparation/Staging Area Is $10,000 1 $10,000
Electrical service (propane generator or temp power) Is $10,000 1 $10,000
Well installation Is $10,000 1 $10,000
Manifold construction Is $5,000 1 $5,000
Submersible pump Is $1,500 1 $1,500
Treatment Shed Is $15,000 1 $15,000
Water Treatment System Is $100,000 1 $100,000
- Solids handling Is $60,000 1 $60,000
- Delivery and removal roll-off box Is $1,000 1 $1,000
- Solids roll off box for disposal day $50 150 $7,500
Control panel Is $30,000 1 $30,000
Misc electrical/plumbing supplies Is $10,000 1 $10,000
Treatment Chemicals
- Ferric sulfate b $1.04 30,000 $31,200
- Limestone tons $35 11 $385
- Peroxide gal $45 45 $2,025
Transport and disposal of solids (non-hazardous) tons $70 60 $4,200
Demobilization (Site Restoration and Decommission) Is $10,000 1 $10,000
SUBTOTAL OF DIRECT CAPITAL COST $312,810
30 % CONTINGENCY % 30% $93,843
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 40 $5,200
Design and subcontracting hr $130 80 $10,400
Permitting hr $130 20 $2,600
Construction oversight Is $20,000 1 $20,000
System start-up hr $100 60 $6,000
Documentation reporting hr $130 40 $5,200
SUBTOTAL OF INDIRECT CAPITAL COSTS $55,250
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $461,903

Page 1 of 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 l TOTAL
FIRST YEAR O&M COSTS
Project Management hr $195 50 $9,750
Shakedown visits + Travel time hr $100 40 $4,000
Batch refill visits hr $100 420 $42,000
Field equipment and travel expenses Is $4,000 1 $4,000
Misc Repairs Is $1,500 1 $1,500
Utilities/Fuel mo $3,000 3 $9,000
SUBTOTAL OF FIRST YEAR O&M $70,250
30 % CONTINGENCY % 30% $21,075
FIRST YEAR OF GROUNDWATER MONITORING
Project management/administration hr $195 20 $3,900
Groundwater sampling (3 samples, 4 times/yr) hr $100 50 $5,000
WPDES sampling hr $100 50 $5,000
Field equipment/expenses Is $2,000 1 $2,000
Lab- As each $15 12 $180
Lab - WPDES each $75 12 $900
Data evaluation hr $130 40 $5,200
SUBTOTAL OF FIRST YEAR OF MONITORING $22,180
30 % CONTINGENCY % 30% $6,654
SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS $582,062

Page 2 of 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 | UNITCOST| QTY | TOTAL
ANNUAL O&M COSTS
None Is $0 1 $0
SUBTOTAL FOR ANNUAL O&M $0
30 % CONTINGENCY % 30% $0
MONITORING COSTS (SEMI-ANNUAL)
Project management/administration hr $195 30 $5,850
Groundwater sampling (3 wells, twice/yr) hr $100 30 $3,000
Field equipment and expenses Is $1,000 $1,000
Lab - As each $15 6 $90
Data evaluation hr $100 30 $3,000
Reporting hr $130 50 $6,500
SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING $19,440
30 % CONTINGENCY % 30% $5,832
PRESENT WORTH OF O&M 2 years @ 3% $0
PRESENT WORTH OF MONITORING 2 years @ 3% $48,357
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $640,000
+50% $960,000
-30% $450,000
Prepared By: A. Sellwood 6/19/07
QA'd By: SAK 6/20/07
ASSUMPTIONS:
GENERAL

. Costs rounded up to the nearest ten thousand dollars.

. Costs determined from experience and estimates from other similar projects.

. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating.

1
2
3
4. Indirect costs do not include legal fees or public relations assistance.
5
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.

5
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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 TOTAL

DIRECT CAPITAL COSTS

Mobilization Is $10,000 1 $10,000

Site Preparation Is $10,000 1 $10,000

Excavation and stockpile of overburden soil cy $10 650 $6,500

Mixing of treatment chemicals day $2,000 10 $20,000

Treatment Chemicals

- Ferric sulfate b $1.04 30,000 $31,200

- Limestone tons $35 11 $385

- Peroxide gal $45 45 $2,025

Replace overburden soil and compaction cy $10 650 $6,500

Site restoration Is $7,000 1 $7,000
SUBTOTAL OF DIRECT CAPITAL COST $93,610
30 % CONTINGENCY % 30% $28,083
INDIRECT CAPITAL COSTS

Project management/administration hr $195 40 $7,800

Workplan hr $130 40 $5,200

Design and subcontracting hr $130 100 $13,000

Permitting hr $130 20 $2,600

Construction oversight Is $20,000 1 $20,000

Misc expenses Is $2,000 1 $2,000

Documentation reporting hr $130 40 $5,200
SUBTOTAL OF INDIRECT CAPITAL COSTS $55,800
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $177,493
FIRST YEAR O&M COSTS

None Is $0 1 $0
SUBTOTAL OF FIRST YEAR O&M $0
30 % CONTINGENCY % 30% $0
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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 I UNIT l UNIT COST I QTY TOTAL
IFIRST YEAR OF GROUNDWATER MONITORING
Project management/administration hr $195 20 $3,900
Groundwater sampling (3 samples, 4 times/yr) hr $100 50 $5,000
Field equipment/expenses 1s $2,000 1 $2,000
Lab - As each $15 12 $180
Lab - As (Field verification sampling - quick turn) each $40 20 $800
Data evaluation hr $130 40 $5,200
SUBTOTAL OF FIRST YEAR OF MONITORING $17,080
30 % CONTINGENCY % 30% $5,124
SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS $199,697
ANNUAL O&M COSTS
None Is $0 1 $0
SUBTOTAL FOR ANNUAL O&M $0
30 % CONTINGENCY % 30% $0
MONITORING COSTS (SEMI-ANNUAL)
Project management/administration hr $195 30 $5,850
Groundwater sampling (3 wells, twice/yr) hr $100 30 $3,000
Field equipment and expenses 1s $1,000 $1,000
Lab - As each $15 6 $90
Data evaluation hr $100 30 $3,000
Reporting hr $130 50 $6,500
SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING $19,440
30 % CONTINGENCY % 30% $5,832
PRESENT WORTH OF O&M years @ 3% $0
PRESENT WORTH OF MONITORING years @ 3% $48,357
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $250,000
+50% $380,000
-30% $180,000

Page 2 of 3

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 | UNIT [UNITCOST| OQTY |  TOTAL |
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 notincludelegal fees or publicrelations 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 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 TOTAL
[DIRECT CAPITAL COSTS
Mobilization Is $10,000 1 $10,000
Site Preparation (road building or mats) Is $15,000 1 $15,000
Vertical barrier cost (installation included) sf $15 10,000 $150,000
Erosion Control Is $5,000 1 $5,000
SUBTOTAL OF DIRECT CAPITAL COST $180,000
30 % CONTINGENCY (DIRECT CAPITAL) % 30% $54,000
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 40 $5,200
Design and subcontracting hr $130 80 $10,400
Permitting hr $100 20 $2,000
Construction oversight hr $100 150 $15,000
Documentation reporting hr $130 40 $5,200
SUBTOTAL OF INDIRECT CAPTIAL COSTS $43,650
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $277,650
FIRST YEAR OF SLOUGH MONITORING
Project management/administration hr $195 15 $2,925
Surface water sampling (2 points, twice) hr $100 20 $2,000
Field equipment/expenses Is $2,000 $2,000
Lab - As each $15 4 $60
Data evaluation hr $130 25 $3,250
SUBTOTAL OF FIRST YEAR OF MONITORING $10,235
30 % CONTINGENCY % 30% $3,071
SUBTOTAL OF CAPITAL AND MONITORING COSTS $290,956

Page 1 0of 3
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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 TOTAL
10&M COST
Project management/administration hr $175 10 $1,750
Semi-annual Site Visit hr $100 20 $2,000
Field Expenses Is $1,000 1 $1,000
Misc Repairs Is $3,000 1 $3,000
Reporting hr $130 25 $3,250
SUBTOTAL FOR ANNUAL O&M $9,250
30 % CONTINGENCY % 30% $2,775
MONITORING COSTS
Project management/administration hr $195 15 $2,925
Surface water sampling (2 points, twice a yr) hr $100 20 $2,000
Field equipment/expenses Is $1,000 1 $1,000
Lab - As each $15 4 $60
Data evaluation and reporting hr $130 25 $3,250
SUBTOTAL FOR ANNUAL MONITORING $9,235
30 % CONTINGENCY % 30% $2,771
PRESENT WORTH OF O&M 5 years @ 3% $55,071
PRESENT WORTH OF MONITORING 5 years @ 3% $54,982
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $410,000
+50% $620,000
-30% $290,000
Prepared By: A. Sellwood 6/19/07
QA'd By: SAK 6/20/07
ASSUMPTIONS:
GENERAL

. Costs rounded up to the nearest ten thousand dollars.
. Costs determined from experience and estimates from other similar projects.
. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M.

1

2

3

4. Indirect costs do notinclude 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 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.

v
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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 | TOTAL |

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.

4. Assumes a vertical barrier that is 2000 ft long, 5 feet deep, and made of either 100 mil HDPE 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.

2%
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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 QTY TOTAL
DIRECT CAPITAL COSTS
Mobilization Is $10,000 1 $10,000
Site Preparation (Staging area and road building) Is $15,000 1 $15,000
Pipe installation cost (above grade) ft $5 1,100 $5,500
Electrical service (propane generator or temp power) Is $10,000 1 $10,000
Control Panel Is $30,000 1 $30,000
Pumps and control instrumentations Is $5,000 1 $5,000
Slough retention/overflow structure each $10,000 2 $20,000
Holding Tanks (2,500 gallons) each $5,000 4 $20,000
Sump pumps for holding tanks each $200 4 $800
Treatment Shed Is $15,000 1 $15,000
Misc electrical and plumbing Is $10,000 1 $10,000
Water Treatment System Is $100,000 1 $100,000
Solids separation Is $20,000 1 $20,000
Treatment Chemicals
- Ferric sulfate b $1.04 30 $31
- Limestone b $1 250 $250
- 55-gallon drums for solids each $50 2 $100
Transport and disposal of solids (non-hazardous) Is $500 1 $500
SUBTOTAL OF DIRECT CAPITAL COST $262,181
30 % CONTINGENCY (DIRECT CAPITAL) % 30% $78,654
INDIRECT CAPITAL COSTS
Project management/administration hr $195 30 $5,850
Workplan hr $130 40 $5,200
Design and subcontracting hr $130 80 $10,400
Permitting hr $100 20 $2,000
Construction oversight Is $20,000 1 $20,000
Documentation reporting hr $130 15 $1,950
SUBTOTAL OF INDIRECT CAPITAL COSTS $45,400
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS $386,236

Page 1 of 4
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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 | UNITCOST| QTY | TOTAL
FIRSTYEAR O&M COSTS
Project Management hr $195 40 $7,800
Shakedown visits hr $130 40 $5,200
Site Visits hr $100 70 $7,000
Misc Repairs Is $2 1 $2
Utilities/Fuel mo $3,000 3 $9,000
SUBTOTAL OF FIRST YEAR O&M $29,002
30 % CONTINGENCY % 30% $8,701
FIRST YEAR OF SLOUGH MONITORING
Project management/administration hr $195 10 $1,950
Surface water sampling (2 points, twice) hr $100 20 $2,000
WPDES Samples (6 times) hr $100 50 $5,000
Field equipment/expenses Is $1,000 1 $1,000
Lab - As each $15 4 $60
Lab - WPDES each $75 6 $450
Data evaluation hr $130 15 $1,950
SUBTOTAL OF FIRST YEAR OF MONITORING $12,410
30 % CONTINGENCY % 30% $3,723
SUBTOTAL OF CAPITAL AND MONITORING COSTS $402,369

Page 2 of 4
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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 | UNITCOST| QTY | TOTAL
O&M COST
Project management/administration hr $195 20 $3,900
Site visits hr $100 70 $7,000
Field expenses Is $3,000 1 $3,000
Control Panel management Is $5,000 1 $5,000
Treatment Chemicals
- Ferric sulfate Ib $1.04 30 $31
- Limestone b $1 250 $250
- 55-gallon drums for solids each $50 2 $100
Transport and disposal of solids (non-hazardous) Is $500 1 $500
Misc Repairs Is $1,500 1 $1,500
Documentation hr $130 20 $2,600
Utilities/Fuel mo $3,000 4 $12,000
Decommissioning (cost/5yrs) Is $5,000 1 $5,000
SUBTOTAL FOR ANNUAL O&M $40,881
30 % CONTINGENCY % 30% $12,264
MONITORING COSTS
Project management/administration hr $195 15 $2,925
Surface water sampling (2 points, twice a yr) hr $100 20 $2,000
WPDES Samples (6 times) hr $100 50 $5,000
Field equipment/expenses Is $1,000 1 $1,000
Lab - As each $15 4 $60
Lab - WPDES each $75 $450
Data evaluation and reporting hr $130 20 $2,600
SUBTOTAL FOR ANNUAL MONITORING $14,035
30 % CONTINGENCY Y% 30% $4,211
PRESENT WORTH OF O&M years @ 3% $243,391
PRESENT WORTH OF MONITORING years @ 3% $83,559
TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $730,000
+50% $1,100,000
- 30% $520,000

ASSUMPTIONS:
GENERAL

Page 3 of 4

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

SLOUGH WATER: (2) Capture and treat water on-site

ITEM | UNIT | UNITCOST| QTY | TOTAL |

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 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.

1%/
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