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SECTION 1

Introduction

In 2014, the U.S. Environmental Protection Agency (EPA) performed a groundwater investigation at Allied
Landfill, Operable Unit 1 (OU1) of the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund site (site)
in Kalamazoo, Michigan. The groundwater investigation was performed in cooperation with the Michigan
Department of Environmental Quality (MDEQ) and the City of Kalamazoo (City). The results of the 2014
groundwater investigation may be used to establish a long-term groundwater monitoring plan, which would
be necessary if EPA selects a remedy for OU1 that includes a waste in-place component. This report
documents the 2014 field activities and evaluates the resultant physical and chemical data.

1.1 Project Background

OU1 is geographically defined as two areas between Cork Street and Alcott Street where contamination
from former paper manufacturing operations is located (Figure 1-1). Cork Street is located near the southern
boundary, and Alcott Street runs along the northern boundary of OU1. Portage Creek runs through OU1,
separating the operational areas on either side of the creek. Residential development exists along a portion
of the eastern side (across Portage Creek), and a railroad corridor forms a portion of the western boundary
of OU1.

Detailed operational history for OU1 is described in the Final Remedial Investigation Report (MDEQ 2008). Paper
mill operations were performed at OU1 between 1875 and 1969. Between 1957 and 1971, polychlorinated
biphenyl (PCB) constituents were introduced to OU1 through the recycling of carbonless copy paper that
contained PCBs as a carrier for the ink (EPA 1977). PCBs remained in the recycle stream of the
manufacturing process after that period while the carbonless copy paper supply was depleted.
PCB-containing materials have been the focus of environmental investigations conducted at OU1

(MDEQ 2008).

Remedial investigation (RI) activities and data collected from 1993 to 2003 were described in the Rl report
(MDEQ 2008). A feasibility study (FS) report was subsequently issued in 2013 and included the development
and evaluation of remedial alternatives to address OU1-specific risks to human health and the environment
(CH2M HILL 2013).

1.2 Purpose

EPA’s objective for the 2014 field effort was to supplement existing groundwater data to support potential
development of a long-term monitoring (LTM) network if EPA selects a remedy that includes a waste
in-place component. Data from a future LTM network would be used to monitor groundwater quality at the
perimeter of OU1 to confirm groundwater contamination is not going offsite after completion of the
remedy.

The 2014 data was also used to confirm the conceptual site model (CSM) associated with OU1 and the local
area. New soil borings and monitoring wells were completed to deeper elevations than had been previously
drilled at OU1 and sampled with a target elevation of approximately 630 feet above mean sea level (amsl).
The deeper 2014 soil boring and groundwater data were used to support and refine the existing CSM as
described in the Rl report (MDEQ 2008).

1.3 Report Scope and Organization

This report presents the data collected during the 2014 groundwater investigation and evaluates the results
of that data, including impacts to the previously stated CSM understanding. Section 2 discusses the onsite
activities and refers to technical memorandums that describe data collection methods (Appendixes A and B).
Section 3 describes the results of physical and chemical analysis, compares groundwater results to relevant
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SECTION 1 INTRODUCTION

screening levels (SLs), and discusses the relevance of any SLs that were exceeded. Section 4 updates the

CSM. Section 5 presents conclusions relevant to the 2014 data and the updated CSM, and Section 6 lists the
references cited throughout the text.
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SECTION 2

Summary of Onsite Activities

CH2M HILL performed field activities in 2014 on the dates indicated in Table 2-1. A description of the
activities performed is included in Appendixes A and B. City representatives were onsite on September 25,
2014, to observe field activities and on October 14 and 15, 2014, to collect split groundwater samples at

some of the monitoring wells.

TABLE 2-1

2014 Fieldwork Activities at the Allied Paper, Inc./Portage Creek/Kalamazoo River OU1 Site
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Date

Activity

June 17-June 19, 2014

September 15-October 1, 2014
September 17, 2014
September 22—October 2, 2014
October 6—October 10, 2014

October 13-14, 2014

October 13-17, 2014

October 14-15, 2014

October 14-15, 2014

October 17, 2014

November 25, 2014

January 20, 2015

January 28, 2015

Site reconnaissance activities (locate and identify existing monitoring wells, measure depth to
water and well bottom, record geographical information system coordinates, note general well
conditions, photograph, and determine suitability of future drilling/well installation locations).

Soil boring, soil sample description, and monitoring well installation.

City of Kalamazoo’s representative (NTH Consultants, Ltd.) onsite to observe drilling activities.
Monitoring well development (new wells) and redevelopment (existing wells).

Well and staff gage surveying.

Water level measurement from OU1 and Panelyte property monitoring wells, and from staff
gages in Portage Creek.

Low-flow groundwater sampling from pre-established list of OU1 monitoring wells.

Water level measurement from monitoring wells at the Strebor property, performed by
Strebor’s contractor, Bay West.

City of Kalamazoo’s representative (NTH) onsite to collect split samples from 11 OU1
monitoring wells.

Investigation-derived waste characterization sampling of soil (drill cuttings) and purged
groundwater—samples were submitted for analysis of PCBs.

Filtering and transfer of stored development and purge water into the onsite groundwater
treatment system. Settled solids removed from frac tank and sent offsite for disposal.

Offsite transport and disposal of six drums of soil cuttings and one rolloff container of soil
cuttings.

Offsite transport and disposal of one drum of decontamination water.

EN0623151022MKE



SECTION 3

Investigation Results

During the 2014 groundwater investigation, data were collected to evaluate the physical properties of
subsurface soil, groundwater flow potential on and offsite, and compounds present in groundwater. The
data can be used to evaluate the current groundwater quality at the OU1 boundary and the vertical and
horizontal groundwater flow present onsite.

3.1 Physical Results

3.1.1 Soil Borings and Cross Sections

Soil types identified during completion of deep soil borings were recorded on a soil boring log form for each
2014 deep boring to document subsurface soil conditions. Soil boring logs are included in Appendix B.
Geological cross sections were prepared at the locations shown on Figure 3-1 using the 2014 soil boring
information. The cross sections (Figures 3-2 and 3-3) use two, simplified soil categories:

e Soil types that easily transmit water or are relatively “permeable” (sand, silty sand, gravel)
e Soil types that do not easily transmit water or are relatively “less-permeable” (silt, clay, peat)

The generalized soil descriptions were used in the cross sections because of the variation, or heterogeneity,
in the soil types in a boring and across OU1. Figures 3-2 and 3-3 illustrate that less-permeable layers are not
present consistently across the area of investigation. Soil types with relatively lower permeabilities are
present at varying depths and thicknesses between the different boring locations. The site-specific
conditions presented on these two figures are incorporated into the context of more regional geologic
information in Section 4 (CSM) originally prepared as a part of the Supplemental Groundwater Investigation
(Arcadis 2009).

3.1.2 Geotechnical Laboratory Results

Segments of two soil boring “cores” were submitted to a geotechnical testing laboratory for determination
of coefficient of permeability (the ability to transmit water). While describing the deep soil borings, soil was
visually classified, and lower-permeability layers were identified for geotechnical sample collection.
Undisturbed samples were then collected by pushing a Shelby tube through the target depth interval. The
results are shown in Table 3-1. The positions of the samples collected are noted on Figures 3-2 and 3-3. The
permeability results show that the clay and silt material tested have relatively low coefficients of
permeability, indicating conditions within the sampled units are relatively less permeable than those
established in the Rl report for the “upper sand unit” (1.7 x 102 to 4.9 x 10 centimeters per second
[MDEQ 2008])).

TABLE 3-1
Coefficient of Laboratory Permeability Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Boring ID and Sample Depth Coefficient of Permeability
MW-7D: 36.8 to 37.55 feet 8.1 x 108 centimeters per second
MW-16l: 47.67 to 48.5 feet 5.7 x 107 centimeters per second

3.1.3 Groundwater Contour Maps

Water elevations from October 2014 were used to prepare groundwater elevation maps for three zones
within the subsurface beneath OU1. Groundwater elevation values for all wells are included on data tables
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in Appendix B. The following subsections describe the relative vertical position of monitoring well screens
and the associated data used for each map.

3.1.3.1 Water Table Map

October 2014 groundwater elevations were used to identify monitoring wells with screens that straddle the
measured water table elevation. October 2014 groundwater elevations for the wells were used to develop
the water table contours shown on Figure 3-4. A high density of monitoring points is in the shallow zone,
and nested or other closely spaced wells may have different screened intervals. To reduce the influence of
vertical gradients on the water table contours, well screens that were submerged below the measured
water table were not used for the map. Portage Creek elevations from two staff gages (a north staff gage
just south of the Alcott Street Bridge and a south staff gage just north of Cork Street) also were used on
Figure 3-4.

As shown on Figure 3-4, not many water table wells are located “inland” from Portage Creek (for example,
water elevations from MW-7 and MW-6, on the western boundary of OU1, were not used). The “inland”
wells, although relatively “shallow” as to screen depth, do not have screens that cross the water table and
therefore were excluded from the water table map. The configuration of the water table surface, as shown
on Figure 3-4, confirms the previous studies (Rl report [MDEQ 2008] and Supplemental Groundwater
Investigation [Arcadis 2009]) that indicate shallow groundwater flow discharges into Portage Creek.
Pumping from the shallow zone at the neighboring Strebor property results in minimal changes to the
water table surface.

3.1.3.2 “Intermediate” Zone Groundwater Map

Groundwater elevations for the intermediate zone map (Figure 3-5) were used from monitoring wells with
screens located between 693 and 747 feet amsl. The configuration of the potentiometric groundwater
elevation lines for the intermediate zone map indicate north-northeast groundwater flow directions based
on six data points.

3.1.3.3 “Deep” Zone Groundwater Map

Groundwater elevations for the deep zone map (Figure 3-6) were used from monitoring wells with screens
located between approximately 630 and 693 amsl. The potentiometric groundwater elevations lines for the
deep zone map show flow to the north-northeast based on four data points.

3.1.4 Vertical Groundwater Flow Components

Equipotential lines for groundwater elevations also are depicted in the vertical dimension on the geologic
cross sections (Figures 3-2 and 3-3). Depiction of the lines are approximate because of the following factors:

e Vertical exaggeration of the drawing (15 times)

e Change in permeability between adjacent soil types and units

e Asymmetrical shapes of the various soil types and geological deposits

e Relatively high percentage of the represented figure that does not have an assigned soil type (the
white space representing unknown conditions between boring locations)

Despite the data limitations, the groundwater elevation lines shown on the figures can be used to surmise
general information about groundwater flow direction and magnitude. Localized groundwater recharge
from the ground surface appears to be possible at MW-7 (Figure 3-2), which is at a higher topographic land
surface elevation than the surrounding locations. This is suggested by an apparent downward gradient from
the shallow to intermediate screen interval. An upward gradient is still present at MW-7 from the deep to
intermediate zone. All other well nests monitored in 2014 onsite and at neighboring properties had
potential vertical flow directions that appear to be upward, as measured between deep well screens and
more shallow well screens at the same map locations. The vertical gradient appear to be increasing to the
north, with the largest upward gradients present at the MW-30 and MW-40 well nest and the Strebor
property MW-38 and MW-39 well nest.

3-2 EN0623151022MKE



3—INVESTIGATION RESULTS

Groundwater in shallow, intermediate, and deep zones appears to be flowing onto the OU1 southern parcel
from the neighboring properties on the west-southwest (Figures 3-2 and 3-3).

3.2 Chemical Results

3.2.1 U.S. Environmental Protection Agency Groundwater Analytical Results

The groundwater results for the October 2014 groundwater sampling effort are summarized in Table 3-2.
Detected concentrations were compared to the Michigan, Part 201 of the Natural Resources and
Environmental Protection Act, Environmental Remediation, SL Criteria. Residential drinking water and
groundwater to surface water interface (GSl) SLs are included in left-hand columns in Table 3-2. An overall
summary of detections and exceedances of SLs is included in the following subsections for each relevant
constituent, as listed in Table 3-3.

3.2.1.1 Polychlorinated Biphenyls

There was one detection of PCBs in groundwater in samples collected from the monitoring wells sampled
(Figure 1-1, Table 3-2). The PCB detection was of Aroclor-1242 at a concentration of 0.17 J microgram per
liter (ug/L) in MW-8A. This is below the GSI SL of 0.2 pg/L. The MW-8A boring log indicates the well screen is
located beneath materials that contain residuals. MW-8A has had previous detections and exceedances of
both GSI and drinking water SLs during the RI.

PCB samples were analyzed in October 2014, and the resulting instrument detection limits ranged from
0.021 to 0.35 pg/L with a reporting limit of 1 pg/L. PCBs were not detected in any of the samples analyzed
with these reporting limits. These reporting limits exceeded the GSI SL of 0.2 ug/L, so the sample were
reanalyzed in March 2015 to achieve method detection limits of 0.05 pg/L for all Aroclors. Although the EPA
Contract Laboratory Program Method SOMO01.2 gives a recommended holding time of 7 days until extraction
and 40 days until analysis, there is technical basis from other EPA methods showing that PCBs may be held
up to 1 year after extraction. Because of the stability of PCBs, it is not likely that there was significant
degradation to PCB concentrations between October 2014 and March 2015. Therefore, the results of the
reanalysis achieving lower detection limits have been provided in Table 3-2 with the detection qualified as
“)” (estimated value). Results below the detection limit are provided in Table 3-2 as “UJ".

Rates of PCB detections and exceedances were evaluated and presented in Table 3-2 for samples collected
in 2014 and during the Rl from 1993 to 2003. Higher exceedance and detection frequencies were observed
with Rl sample data than the 2014 data. This may be due in part to targeting double-cased wells (deeper
well screens installed using an isolation-surface casing) wherever possible in 2014. Additionally, in 2014, all
wells were redeveloped just before sampling, and low-flow sampling procedures were used to maintain a
final sample turbidity of less than 10 nephelometric turbidity units (NTU). The 2014 sampling methods may
have resulted in fewer suspended solids in the groundwater samples contributing to fewer PCB detections
and no SL exceedances.

3.2.1.2 Metals

Groundwater sample concentrations with an exceedance of one or more metals SLs are included on
Figure 3-7. The metal compounds with exceedances of SLs were aluminum, arsenic, chromium, iron, lead,
and manganese (Table 3-2). Iron and manganese exceedances are not illustrated on Figure 3-7 because
exceedances can be naturally occurring and have a widespread distribution, including in upgradient wells.

The occurrence of metal exceedances in groundwater across OU1 is generally comparable as shown in
Table 3-3 when evaluating the 2014 metals data against the Rl data (1993 to 2003), as summarized in the
2013 FS report (CH2M HILL 2013). For analytes in Table 3-3 where the exceedances were not limited to a
small subset of wells, the relative percent difference (RPD) is less than 10 percent between the 2014 and Rl
data, indicating a good overall correlation. For analytes shown in Table 3-3 where Rl exceedances were
limited to a small subset of wells, the 2014 data generally shows a decrease in the exceedance rate. As
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discussed for PCBs above, metals can be associated with suspended solids. Reductions in the detection or
exceedance rates may be associated with the reduction in turbidity in 2014 samples.

If a 2014 groundwater concentration exceeded its respective SL, the concentration was also checked against
2014 upgradient range concentrations. MW-6 and MW-7 (located on the western property boundary) were
considered as upgradient locations for shallow wells. MW-71 and MW-7D were used as the upgradient
locations for the intermediate and deep zone wells, respectively. SL exceedances for each analyte were
noted as follows in 2014:

Aluminum was detected above the SLs at upgradient well MW-7D at concentrations ranging from
61.1to 101 pg/L. Only one well, MW-40D, with a concentration of 136 ug/L, had an aluminum
groundwater concentration greater than that detected in MW-7D. MW-40D is downgradient of the
Panelyte property. Aluminum has been detected in groundwater at concentrations exceeding the
SLs during previous investigations at the Panelyte property (Fishbeck, Thompson, Carr, and Huber
[FTC&H] 2010). This suggests aluminum exceedances in groundwater are not attributed to OU1. The
2014 exceedance rate was 9 percent as compared to the Rl exceedance rate of 7 percent, showing a
good correlation between the data sets (Table 3-3).

SL exceedances of arsenic in groundwater concentrations only occurred in shallow zone wells (no
arsenic exceedances resulted from intermediate or deep well screen samples). The 2014 and Rl
exceedance frequencies for arsenic (Table 3-3) correlated well at about 31 percent, with an RPD of
2 percent. The State of Michigan indicates that background arsenic concentrations in groundwater
in Kalamazoo County range from 20 to 50 pg/L (MDEQ 2014). The wells with arsenic concentrations
that exceeded 50 pg/L were MW-122B (60 feet deep), MW-212 (17 feet deep), and MW-232 (12
feet deep). The three wells are on the eastern side of the main portion of OU1 (Figure 1-1), just west
of Portage Creek, and consistently exceed 50 pg/L of arsenic, as indicated in historical data (MDEQ
2008). MW-122B exceeded 50 pg/L in 1993 and 2002, MW-212 exceeded it in 2002, and MW-232
exceeded it in 2003.

There were no exceedances of chromium in groundwater samples collected from shallow wells. The
one groundwater concentration of chromium that exceeded its SL in the intermediate zone (20.9
pg/L at MW-205B) also exceeded its upgradient concentration of 3.5 pg/L at MW-71. Making a direct
comparison more difficult, MW-71 is somewhat crossgradient to MW-205B because of the more
northerly flow direction indicated in the intermediate zone. The one groundwater concentration of
chromium that exceeded its SL in the deep zone (31 ug/L at MW-16D) exceeded its upgradient
concentration range of 0.83 to 1.3 pg/L (estimated) at MW-7D (there is a range of upgradient
concentration in the deep zone because sample results were available for a duplicate sample at
MW-7D). The exceedance frequencies for chromium using 2014 data versus RI/FS summary data
(Table 3-3) were relatively comparable: 6 percent for 2014 data and 1 percent for FS data.

Iron and manganese exceedance concentrations in groundwater samples both typically exceeded
their respective upgradient concentrations across all three groundwater zones (shallow,
intermediate, and deep). The exceedance frequencies (frequency of wells with an SL exceedance)
for the Rl and 2014 data sets for iron and manganese correlated well at more than 88 percent for
both compounds and events. Iron and manganese are considered by EPA as secondary maximum
contaminant levels (SMCLs). They are established only as guidelines to assist public water systems in
managing their drinking water for aesthetic considerations, such as taste, color, and odor. EPA does
not enforce SMCLs (EPA 2014). Iron concentrations in groundwater in Kalamazoo County are only
considered to be of concern at concentrations greater than 300 milligrams per liter (mg/L)
(Kalamazoo County 2014). Higher manganese concentrations may be from the same natural
conditions that cause naturally high iron concentrations in this area.

EN0623151022MKE
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e The only exceedance of a lead SL was at MW-16B, and the concentration detected (7.5 pg/L) was
within the same concentration range as the upgradient shallow wells (17.4 and 2.4 pg/L,
respectively).

3.2.1.3 Semivolatile Organic Compounds

The only exceedance of a semivolatile organic compound (SVOC) SL occurred in groundwater sampled at
MW-40I located hydraulically downgradient from the neighboring Panelyte and/or Strebor properties. The
exceedance was for pentachlorophenol (PCP) at 1.7 pg/L (qualified as an estimated value) versus a
residential drinking water SL of 1 pug/L. No other SVOCs were detected at MW-401. MW-40I (identified as
MW-40 in previous investigations) is a former Strebor well that was removed from its monitoring program
with approval from MDEQ. Ownership of the well transferred to the Lyondell Trust to become part of the
OU1 monitoring well network. PCP is a contaminant associated with the Strebor property and was
previously detected in MW-40 when monitored by Strebor. PCP is not considered an OU1-related
contaminant, but is instead associated with historical activities at the Strebor property (Bay West Inc. 1993).

3.2.1.4 Volatile Organic Compounds

The only exceedance of a volatile organic compound (VOC) SL occurred in groundwater sampled at Panelyte
well MW-8, where tetrachloroethene (PCE) (8.0 ug/L) exceeded the residential drinking water SL of 5 pg/L.
Trichloroethene (TCE) (0.43 pg/L [estimated]) and cis-1,2-dichloroethelyene (cis-1,2-DCE) (1.7 pg/L) also
were detected below SLs at MW-8, a well installed by Panelyte just across its eastern property boundary
onto OU1 property. PCE is known to break down to TCE and cis-1,2-DCE naturally via biological activity and
reductive dechlorination processes (EPA 1998).

The detection of these chlorinated VOCs are not considered to be associated with former OU1 activities
because of the proximity of MW-8 to the former Panelyte property, where varnish and solvents were
historically located, stored, and/or used (FTC&H 2010). The PCE concentration is within the range of
historical concentrations at the Panelyte property.

3.2.2 City of Kalamazoo Groundwater Analytical Results

The analytical results reported to EPA for the City’s split sample analyses are included in Table 3-4. Fluoride,
hexametaphosphate, and dioxane analyses were chosen and performed by the City and are not addressed
herein. These are not site-related contaminants, but were performed by the City to evaluate the
effectiveness of the well development. The City’s trihalomethane analytes were only detected in 2 of the
11 wells that were sampled (MW-71 and MW-8) and were consistent with the results obtained by EPA.

Table 3-5 was organized to show only the City’s detected compounds/wells, along with EPA values for the
compounds. There is a good correlation between the two data sets in regard to compounds detected and
concentration values of those detections.

3.2.3 Investigation-Derived Waste Sample Results and Disposal Summary

Solid and liquid waste characterization samples were collected at the end of the 2014 field investigation
activities and submitted for laboratory analysis. Soil cuttings from the MW-16 well nest (MW-16l and
MW-16D) were segregated into 55-gallon drums because of historically higher PCB concentrations near this
location. The soil cuttings from the remainder of the borings were containerized in a rolloff container. The
results of laboratory analysis completed to characterize soil cuttings are shown in Table 3-6. Barium was
detected in the toxicity characteristic leaching procedure leachate in samples submitted from the rolloff
container and drums. The barium concentrations, however, do not exceed the concentrations requiring the
material to be managed as a hazardous waste per 40 Code of Federal Regulations 261.24. Aroclor-1242 was
also detected in the MW-16 drums soil sample at a concentration of 419 micrograms per kilogram (ug/kg).

Well development and purge water were containerized during the 2014 groundwater investigation in an
8,400-gallon mini-frac tank and analyzed for PCBs. The purge water sample results are shown in Table 3-7.
No detections of PCBs were in the water samples. Water was disposed onsite by filtering it for solids and
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transferring it into the onsite water treatment system on November 25, 2014. Filtered solids were
transferred to the rolloff container and disposed of with the soil cuttings. Settled solids from the bottom of
the frac tank were removed and disposed of offsite.

Table 3-8 summarizes the offsite disposal of wastes associated with the 2014 groundwater investigation.

Wastes were managed as nonhazardous Toxic Substances Control Act-regulated materials.

TABLE 3-8
Investigation-Derived Waste Disposal Summary

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Waste Type Container

Disposal Facility

Manifest

Disposal Date

Settled solids from frac tank Vacuum truck

Soil cuttings from MW-16 well nest 6 drums

Soil cuttings from MW-7, MW-8, 1 rolloff container

and MW-40 well nests

Decontamination water 1drum

Ottawa County Farms Landfill
15550 68th Avenue
Coopersville, MI 49404
MID985582097

Westside RDF

14094 M-60 West
Three River, MI 49093
MID75000017

Westside RDF

14094 M-60 West
Three River, MI 49093
MID75000017

Autumn Hills RDF
700-56th Avenue
Zeeland, M| 49464
MID985665025

013301909

1356954

T356955

012232070

November 25, 2014

January 20, 2015

January 20, 2015

January 29, 2015

3-6
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-6 MW-6-FD MW-7 MW-7-1 MW-7D MW-7D-FD MW-8 MW-8-D MW-8-D-FD MW-8-A MW-16-B MW-161
Residential Drinking 10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014

Chemical Name Units CAS Water GSI E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 ME53R0 E53R3 E53Q4 E53Q3
PCBs
Aroclor-1016 ug/L 12674112 0.5 (A) 0.2 (M); 2.6E-5 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1221 ug/L 11104282 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1232 ug/L 11141165 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1242 ug/L 53469219 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.17) 0.05 UJ 0.05 UJ
Aroclor-1248 ug/L 12672296 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1254 ug/L 11097691 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1260 ug/L 11096825 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1262 ug/L 37324235 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1268 ug/L 11100144 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Metals
Aluminum ug/L 7429905 50 (V) NA 31.2 )+ 20.0U 31.2 )+ 20.0U 101 61.1 200U 28.4 )+ 34.8 200U 200U 30.8 J+
Antimony ug/L 7440360 6.0 (A) 130 (X) 20U 20U 20U 2.0U 20U 20U 20U 20U 20U 20U 2.0U 20U
Arsenic ug/L 7440382 10 (A) 10 10U 10U 10U 0.25) 0.75) 0.84) 0.25) 10U 10U 1.0 3.7 1.1
Barium ug/L 7440393 2,000 (A) (G) 105 101 91.5 86.6 199 204 124 99.6 97.5 185 132 198
Beryllium ug/L 7440417 4.0 (A) (G) 10U 10U 10U 10U 10U 10U 1.0U 10U 1.0U 1.0U 1.0U 1.0U
Cadmium ug/L 7440439 5.0 (A) (G,X) 0.19) 0.15) 0.22) 10U 10U 10U 1.0U 1.0U 1.0U 1.0U 1.5 1.0U
Calcium ug/L 7440702 101000 97200 101000 77000 95600 99100 99600 59100 58000 100000 85600 94100
Chromium ug/L 7440473 100 (A) 11 20U 20U 10.1 3.5 0.83) 13) 20U 1.2) 1.1) 20U 20U 0.73)
Cobalt ug/L 7440484 40 100 10U 10U 10U 10U 10U 10U 10U 1.0U 10U 1.0U 1.0U 1.0U
Copper ug/L 7440508 1,000 (E) (G) 1.0J 0.89) 0.76 ) 0.50) 2.0U 2.0U 1.9) 0.45) 0.45) 0.52) 2.0U 2.0V
Cyanide ug/L 57125 200 (A) 5.2 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U
Iron ug/L 7439896 300 (E) NA 473 )+ 351 J+ 337 390 2070 2080 375 3320 3300 4150 1290 3030
Lead ug/L 7439921 4.0(L) (G,X) 17.4 9.6 24 10U 10U 10U 0.53) 1.0U 10U 1.0U 7.5 1.0U
Magnesium ug/L 7439954 400000 NA 27700 26700 30800 29700 29400 30200 26600 26300) 25700 32700 30200 29900
Manganese ug/L 7439965 50 (E) (G,X) 3.7 2.9 3.0J- 146 84.2 83.9 89.1 35.1 33.7 976 50.8 97.1
Mercury ug/L 7439976 2.0 (A) 0.0013 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel ug/L 7440020 100 (A) (G) 10U 10U 2.8 13 10U 13 10U 1.0U 10U 2.0 1.0U 1.0U
Potassium ug/L 7440097 2450 2350 2220 8540 1010 1030 2680 3390 3320 3350 1180 1500
Selenium ug/L 7782492 50 (A) 5 0.84) 0.76 ) 5.0U 5.0U 5.0U 5.0U 0.43 J- 0.34) 0.38) 0.15) 5.0U 5.0U
Silver ug/L 7440224 34 0.2 (M); 0.06 10U 10U 10U 10U 10U 10U 10U 1.0U 10U 1.0U 1.0U 1.0U
Sodium ug/L 7440235 71700 69200 71800 37000 15700 16000 88500 34200 33400 62500 21500 24600
Thallium ug/L 7440280 2.0 (A) 3.7 (X) 10U 10U 10U 10U 10U 10U 10U 1.0U 10U 1.0U 1.0U 1.0U
Vanadium ug/L 7440622 45 27 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U
Zinc ug/L 7440666 2400 (G) 874 604 1960 1.1)- 0.53 J- 1.2)- 1.9)- 0.73 - 0.55) 0.26 J- 2340 0.77 J-
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-6 MW-6-FD MW-7 MW-7-1 MW-7D MW-7D-FD MW-8 MW-8-D MW-8-A MW-16-B MW-161
Residential Drinking 10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014
Chemical Name Units CAS Water GSI E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 E53R3 E53Q4 E53Q3

Semi-Volatile Organic Compounds (SVOCs)

1,1'-Biphenyl ug/L 92524 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
1,2,4,5-Tetrachlorobenzene ug/L 95943 1,300 (S) 2.9 (X) 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,2'-Oxybis(1-chloropropane) ug/L 108601 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,3,4,6-Tetrachlorophenol ug/L 58902 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,5-Trichlorophenol ug/L 95954 730 NA 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,6-Trichlorophenol ug/L 88062 120 5 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dichlorophenol ug/L 120832 73 11 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dimethylphenol ug/L 105679 370 380 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dinitrophenol ug/L 51285 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
2,4-Dinitrotoluene ug/L 121142 7.7 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,6-Dinitrotoluene ug/L 606202 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chloronaphthalene ug/L 91587 1800 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chlorophenol ug/L 95578 45 18 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Methylnaphthalene ug/L 91576 260 19 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
2-Methylphenol ug/L 95487 370 (J) 30(J) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
2-Nitroaniline ug/L 88744 0ou 0ou 0ou ou 0ou ou 0ouU ou oUu ou ou
2-Nitrophenol ug/L 88755 20 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
3,3"-Dichlorobenzidine ug/L 91941 1.1 0.3 (M); 0.2 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
3-Nitroaniline ug/L 99092 0ou 0ou 0ou ou 0ou ou ou 0ou 0ou ou ou
4,6-Dinitro-2-methylphenol ug/L 534521 20 (M); 2.6 NA 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
4-Bromophenyl-phenylether ug/L 101553 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Chloro-3-methylphenol ug/L 59507 150 7.4 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Chloroaniline ug/L 106478 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Chlorophenyl-phenylether ug/L 7005723 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Methylphenol ug/L 106445 370 (J) 30(J) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Nitroaniline ug/L 100016 0ou 0ou 0ou ou 0ou ou ou 0ou 0ou ou ou
4-Nitrophenol ug/L 100027 0ou 0ou 0ou ou 0ou ou ou oUu oUu ou ou
Acenaphthene ug/L 83329 1300 38 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Acenaphthylene ug/L 208968 52 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Acetophenone ug/L 98862 1500 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Anthracene ug/L 120127 43 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Atrazine ug/L 1912249 3.0 (A) 73 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Benzaldehyde ug/L 100527 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Benzo(a)anthracene ug/L 56553 2.1 ID 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U
Benzo(a)pyrene ug/L 50328 5.0 (A) ID 5.0U 5.0U 5.0U 5.0U 5.0UJ 5.0U 50U 50U 50U 50U 50U
Benzo(b)fluoranthene ug/L 205992 1.5 (S,AA) ID 50U 5.0U 5.0U 5.0U 5.0UJ 5.0U 50U 50U 50U 50U 50U
Benzo(g,h,i)perylene ug/L 191242 1.0 (M); 0.26 (S) ID 50U 50U 50U 5.0U 5.0UJ 5.0U 50U 50U 50U 50U 50U
Benzo(k)fluoranthene ug/L 207089 1.0 (M); 0.8 (S) NA 50U 50U 50U 5.0U 5.0UJ 5.0U 50U 50U 50U 50U 50U
Bis(2-chloroethoxy)methane ug/L 111911 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Bis(2-chloroethyl)ether ug/L 111444 2 1.0 (M); 0.79 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U
Bis(2-ethylhexyl)phthalate ug/L 117817 6.0 (A) 25 5.0U 5.0U 5.0U 3.1) 5.0U 5.0U 50U 50U 50U 50U 50U
Butylbenzylphthalate ug/L 85687 1200 67 (X) 5.0U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Caprolactam ug/L 105602 5800 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Carbazole ug/L 86748 85 10 (M); 4.0 5.0U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Chrysene ug/L 218019 1.6 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Dibenzo(a,h)anthracene ug/L 53703 2.0 (M); 0.21 ID 50U 50U 5.0U 5.0U 5.0UJ 5.0U 50U 50U 50U 50U 50U
Dibenzofuran ug/L 132649 ID 4 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Diethylphthalate ug/L 84662 5500 110 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Dimethylphthalate ug/L 131113 73000 NA 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Di-n-butylphthalate ug/L 84742 880 9.7 50U 1.8J) 5.0U 5.0U 5.0U 5.0U 50U 50U 2.1) 50U 50U
Di-n-octylphthalate ug/L 117840 130 ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Fluoranthene ug/L 206440 210 (S) 1.6 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Fluorene ug/L 86737 880 12 5.0U 5.0U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Hexachlorobutadiene ug/L 87683 15 0.053 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Hexachlorocyclopentadiene ug/L 77474 50 (A) ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Hexachloroethane ug/L 67721 7.3 6.7 (X) 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Indeno(1,2,3-cd)pyrene ug/L 193395 2.0 (M); 0.022 (S) ID 50U 50U 50U 50U 5.0U) 50U 50U 50U 50U 50U 50U
Isophorone ug/L 78591 770 1,300 (X) 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Naphthalene ug/L 91203 520 11 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Nitrobenzene ug/L 98953 3.4 180 (X) 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
N-Nitroso-di-n-propylamine ug/L 621647 5.0 (M); 0.19 NA 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine ug/L 86306 270 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Pentachlorophenol ug/L 87865 1.0 (A) (G,X) 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Phenanthrene ug/L 85018 52 2.0(M); 1.4 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Phenol ug/L 108952 4400 450 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U
Pyrene ug/L 129000 140 (S) ID 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-6 MW-6-FD MW-7 MW-7-1 MW-7D MW-7D-FD MW-8 MW-8-D MW-8-D-FD MW-8-A MW-16-B MW-16l
Residential Drinking 10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014
Chemical Name Units CAS Water GSI E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 MES53R0 E53R3 E53Q4 E53Q3
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/L 71556 200 (A) 89 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2,2-Tetrachloroethane ug/L 79345 8.5 78 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 76131 1.7E+5 (S) 32 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloroethane ug/L 79005 5.0 (A) 330 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane ug/L 75343 880 740 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene ug/L 75354 7.0 (A) 130 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,3-Trichlorobenzene ug/L 87616 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,4-Trichlorobenzene ug/L 120821 70 (A) 99 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromo-3-chloropropane ug/L 96128 0.2 (A) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromoethane ug/L 106934 0.05 (A) 5.7 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichlorobenzene ug/L 95501 600 (A) 13 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloroethane ug/L 107062 5.0 (A) 360 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloropropane ug/L 78875 5.0 (A) 230 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U
1,3-Dichlorobenzene ug/L 541731 6.6 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
1,4-Dichlorobenzene ug/L 106467 75 (A) 17 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone ug/L 78933 13000 2200 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
2-Hexanone ug/L 591786 1000 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
4-Methyl-2-pentanone ug/L 108101 1800 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Acetone ug/L 67641 730 1700 50U 50U 50U 24) 50U 50U 50U 50U ou 50U 50U
Benzene ug/L 71432 5.0 (A) 200 (X) 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromochloromethane ug/L 74975 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Bromodichloromethane ug/L 75274 80 (A,W) ID 0.50U 0.50U 0.50U 0.77 0.50U 0.50U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U
Bromoform ug/L 75252 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Bromomethane ug/L 74839 10 35 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ
Carbon disulfide ug/L 75150 800 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Carbon tetrachloride ug/L 56235 5.0 (A) 45 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chlorobenzene ug/L 108907 100 (A) 25 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloroethane ug/L 75003 430 1,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloroform ug/L 67663 80 (A,W) 350 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloromethane ug/L 74873 260 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
cis-1,2-Dichloroethene ug/L 156592 70 (A) 620 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 1.7 0.50 U 0.50 U 0.50U 0.50 U
cis-1,3-Dichloropropene ug/L 10061015 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Cyclohexane ug/L 110827 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 UJ 0.50 U 0.50U 0.50 U
Dibromochloromethane ug/L 124481 80 (A,W) ID 0.50U 0.50 U 0.50U 14 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Dichlorodifluoromethane ug/L 75718 1700 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Ethylbenzene ug/L 100414 74 (E) 18 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Isopropylbenzene ug/L 98828 800 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
m,p-Xylene ug/L 179601231 280 (E) 41 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl Acetate ug/L 79209 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Methyl tert-butyl ether ug/L 1634044 40 (E) 7,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
Methylcyclohexane ug/L 108872 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 UJ 0.50 U 0.50U 0.50 U
Methylene chloride ug/L 75092 5.0 (A) 1,500 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
o-Xylene ug/L 95476 280 (E) 41 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Styrene ug/L 100425 100 (A) 80 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
Tetrachloroethene ug/L 127184 5.0 (A) 60 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 8.0 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 108883 790 (E) 270 0.50U 0.50U 0.50U 0.27) 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
trans-1,2-Dichloroethene ug/L 156605 100 (A) 1,500 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
trans-1,3-Dichloropropene ug/L 10061026 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene ug/L 79016 5.0 (A) 200 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.43) 0.50 U 0.50 U 0.50U 0.50 U
Trichlorofluoromethane ug/L 75694 2600 NA 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Vinyl chloride ug/L 75014 2.0 (A) 13 (X) 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-6
Residential Drinking 10/15/2014
Chemical Name Units CAS Water GSI E53R1

MW-6-FD
10/15/2014
E53R2

MwW-7
10/14/2014
E53Q2

MW-7-1
10/14/2014
E53P9

MW-7D
10/14/2014
E53Q0

MW-7D-FD
10/14/2014
E53Q1

Mw-8
10/14/2014
E53P8

MW-8-D
10/15/2014
E53R0

MW-8-D-FD
10/15/2014
MES53R0

MW-8-A
10/15/2014
E53R3

MW-16-B
10/14/2014
E53Q4

MWw-16l
10/13/2014
E53Q3

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now
found at Sections 299.1 to 299.50, which became effective on December 30, 2013.
Footnotes associated with the criteria are included at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of
Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of
Michigan Groundwater Surface Water Interface Criteria
GSI = groundwater surface water interface criteria
J =The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample
J+ =The result is an estimated quantity, but the result may be biased high
J- =The result is an estimated quantity, but the result may be biased low.
U = The analyte was analyzed for, but was not detected above the reported sample
quantitation limit
UJ = The analyte was analyzed for, but not detected. The reported quantitation limit is
approximate concentration of the analyte in the sample
ug/L = micrograms per liter
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-16-D MW-22-B MW-22-B MW-40-S MW-40-1 MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-203-B-FD MW-204B
Residential Drinking 10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014 10/16/2014

Chemical Name Units CAS Water GSI E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 ME53S0 E53T2
PCBs
Aroclor-1016 ug/L 12674112 0.5 (A) 0.2 (M); 2.6E-5 0.05UJ 0.05UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1221 ug/L 11104282 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1232 ug/L 11141165 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1242 ug/L 53469219 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1248 ug/L 12672296 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1254 ug/L 11097691 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1260 ug/L 11096825 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1262 ug/L 37324235 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1268 pg/L 11100144 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Metals
Aluminum ug/L 7429905 50 (V) NA 29.9 )+ 20.0U 20.0U 20.0U 200U 136 30.8 J+ 20.0U 29.8 J+ 20.0U 200U 56.5 J+
Antimony ug/L 7440360 6.0 (A) 130 (X) 20U 20U 20U 20U 20U 20U 2.0U 20U 20U 20U 20U 20U
Arsenic ug/L 7440382 10 (A) 10 0.57) 0.62) 0.64) 13.2 10U 0.49) 233 10U 13.2 0.43) 10U 0.32)
Barium ug/L 7440393 2,000 (A) (G) 115 106 106 124 36.7 146 373 467 431 148 143 103
Beryllium ug/L 7440417 4.0(A) (G) 10U 10U 1.0U 1.0U 10U 1.0U 10U 10U 10U 10U 10U 10U
Cadmium ug/L 7440439 5.0 (A) (G,X) 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 10U 10U 10U 10U
Calcium ug/L 7440702 45200 129000 129000 115000 75800 69700 132000 188000 197000 124000 119000 117000
Chromium ug/L 7440473 100 (A) 11 31.0 20U 20U 8.9 1.1) 1.5) 20U 20U 0.85) 20U 0.70) 7.9 )+
Cobalt ug/L 7440484 40 100 10U 10U 1.0U 1.0U 1.0U 1.0U 1.6 J+ 10U 11 10U 10U 10U
Copper ug/L 7440508 1,000 (E) (G) 1.2) 20U 20U 0.40) 0.32) 0.49) 20U 0.54) 0.69) 20U 20U 20U
Cyanide ug/L 57125 200 (A) 5.2 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U
Iron ug/L 7439896 300 (E) NA 1150 2510 2540 1840 226 2500 15100 1950 51800 2680 2630 1990
Lead ug/L 7439921 4.0(L) (G,X) 10U 10U 1.0U 1.0U 1.0U 0.30) 10U 10U 0.29) 10U 10U 10U
Magnesium ug/L 7439954 400000 NA 25400 35000 35200 29600 26100 27900 44600 40000 26100 35200 34200 27900
Manganese ug/L 7439965 50 (E) (G,X) 55.3 336 333 503 176 110 81.8 )+ 556 467 158 163 145
Mercury ug/L 7439976 2.0 (A) 0.0013 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel ug/L 7440020 100 (A) (G) 18.2 1.1+ 1.5J)+ 2.7 1.0U 14 3.8J+ 13 2.0 1.1)+ 1.1 6.7 J+
Potassium ug/L 7440097 8550 1950 1960 2650 1690 2700 2600 4100 3220 1810 1740 2350
Selenium ug/L 7782492 50 (A) 5 0.28) 0.25 J- 0.17 J- 50U 50U 50U 0.15 J- 50U 0.21) 0.27 J- 0.31) 50U
Silver ug/L 7440224 34 0.2 (M); 0.06 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 10U 10U 10U 10U
Sodium ug/L 7440235 32300 17000 17100 58800 20100 27600 38000 92400 11700 28100 27000 33100
Thallium ug/L 7440280 2.0 (A) 3.7 (X) 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 10U 10U 10U 10U
Vanadium ug/L 7440622 4.5 27 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Zinc ug/L 7440666 2400 (G) 20U 20U 20U 108 1.1J- 1.5J)- 5.5 )+ 20U 24)- 20U 20U 20U
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-16-D MW-22-B MW-22-B MW-40-S MW-40-1 MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-204B
Residential Drinking 10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014

Chemical Name Units CAS Water GSI E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 E53T2
Semi-Volatile Organic Compounds (SVOCs)
1,1'-Biphenyl ug/L 92524 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
1,2,4,5-Tetrachlorobenzene ug/L 95943 1,300 (S) 2.9 (X) 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,2'-Oxybis(1-chloropropane) ug/L 108601 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,3,4,6-Tetrachlorophenol ug/L 58902 5.0U 5.0U 5.0U 5.0U 1.1) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,5-Trichlorophenol ug/L 95954 730 NA 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,6-Trichlorophenol ug/L 88062 120 5 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dichlorophenol ug/L 120832 73 11 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dimethylphenol ug/L 105679 370 380 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dinitrophenol ug/L 51285 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
2,4-Dinitrotoluene ug/L 121142 7.7 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,6-Dinitrotoluene ug/L 606202 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chloronaphthalene ug/L 91587 1800 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chlorophenol ug/L 95578 45 18 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Methylnaphthalene ug/L 91576 260 19 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
2-Methylphenol ug/L 95487 370 (J) 30(J) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
2-Nitroaniline ug/L 88744 0ou 0ou 0ou ou 0ou ou 0ouU ou 0ouU oUu ou
2-Nitrophenol ug/L 88755 20 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
3,3"-Dichlorobenzidine ug/L 91941 1.1 0.3 (M); 0.2 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
3-Nitroaniline ug/L 99092 0ou 0ou 0ou ou 0ou ou ou 0ou ou 0ou ou
4,6-Dinitro-2-methylphenol ug/L 534521 20 (M); 2.6 NA 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
4-Bromophenyl-phenylether ug/L 101553 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Chloro-3-methylphenol ug/L 59507 150 7.4 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Chloroaniline ug/L 106478 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Chlorophenyl-phenylether ug/L 7005723 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Methylphenol ug/L 106445 370 (J) 30(J) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
4-Nitroaniline ug/L 100016 0ou 0ou 0ou ou 0ou ou ou 0ou ou 0ou ou
4-Nitrophenol ug/L 100027 0ou 0ou 0ou ou 0ou ou ou oUu 0ouU oUu ou
Acenaphthene ug/L 83329 1300 38 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 0.85) 50U 50U
Acenaphthylene ug/L 208968 52 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Acetophenone ug/L 98862 1500 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Anthracene ug/L 120127 43 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Atrazine ug/L 1912249 3.0 (A) 73 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Benzaldehyde ug/L 100527 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Benzo(a)anthracene ug/L 56553 2.1 ID 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U
Benzo(a)pyrene ug/L 50328 5.0 (A) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Benzo(b)fluoranthene ug/L 205992 1.5 (S,AA) ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Benzo(g,h,i)perylene ug/L 191242 1.0 (M); 0.26 (S) ID 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U
Benzo(k)fluoranthene ug/L 207089 1.0 (M); 0.8 (S) NA 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U
Bis(2-chloroethoxy)methane ug/L 111911 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Bis(2-chloroethyl)ether ug/L 111444 2 1.0 (M); 0.79 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U
Bis(2-ethylhexyl)phthalate ug/L 117817 6.0 (A) 25 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Butylbenzylphthalate ug/L 85687 1200 67 (X) 5.0U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Caprolactam ug/L 105602 5800 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Carbazole ug/L 86748 85 10 (M); 4.0 5.0U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Chrysene ug/L 218019 1.6 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Dibenzo(a,h)anthracene ug/L 53703 2.0 (M); 0.21 ID 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Dibenzofuran ug/L 132649 ID 4 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Diethylphthalate ug/L 84662 5500 110 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Dimethylphthalate ug/L 131113 73000 NA 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Di-n-butylphthalate ug/L 84742 880 9.7 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 1.5) 50U 1.6)
Di-n-octylphthalate ug/L 117840 130 ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Fluoranthene ug/L 206440 210 (S) 1.6 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Fluorene ug/L 86737 880 12 5.0U 5.0U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Hexachlorobutadiene ug/L 87683 15 0.053 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Hexachlorocyclopentadiene ug/L 77474 50 (A) ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Hexachloroethane ug/L 67721 7.3 6.7 (X) 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Indeno(1,2,3-cd)pyrene ug/L 193395 2.0 (M); 0.022 (S) ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Isophorone ug/L 78591 770 1,300 (X) 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Naphthalene ug/L 91203 520 11 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U
Nitrobenzene ug/L 98953 3.4 180 (X) 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
N-Nitroso-di-n-propylamine ug/L 621647 5.0 (M); 0.19 NA 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine ug/L 86306 270 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Pentachlorophenol ug/L 87865 1.0 (A) (G,X) 10U 10U 10U 10U 1.7) 10U 10U 10U 10U 10U 10U
Phenanthrene ug/L 85018 52 2.0(M); 1.4 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Phenol ug/L 108952 4400 450 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U
Pyrene ug/L 129000 140 (S) ID 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-16-D MW-22-B MW-22-B MW-40-S MW-40-1 MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-203-B-FD MW-204B
Residential Drinking 10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014 10/16/2014

Chemical Name Units CAS Water GSI E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 ME53S0 E53T2
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/L 71556 200 (A) 89 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2,2-Tetrachloroethane ug/L 79345 8.5 78 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 76131 1.7E+5 (S) 32 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloroethane ug/L 79005 5.0 (A) 330 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane ug/L 75343 880 740 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene ug/L 75354 7.0 (A) 130 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,3-Trichlorobenzene ug/L 87616 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,4-Trichlorobenzene ug/L 120821 70 (A) 99 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromo-3-chloropropane ug/L 96128 0.2 (A) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromoethane ug/L 106934 0.05 (A) 5.7 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichlorobenzene ug/L 95501 600 (A) 13 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloroethane ug/L 107062 5.0 (A) 360 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloropropane ug/L 78875 5.0 (A) 230 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,3-Dichlorobenzene ug/L 541731 6.6 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
1,4-Dichlorobenzene ug/L 106467 75 (A) 17 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone ug/L 78933 13000 2200 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
2-Hexanone ug/L 591786 1000 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
4-Methyl-2-pentanone ug/L 108101 1800 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Acetone ug/L 67641 730 1700 50U ou ou 50U 50U ou ou 50U 50U 50U 50U
Benzene ug/L 71432 5.0 (A) 200 (X) 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromochloromethane ug/L 74975 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromodichloromethane ug/L 75274 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromoform ug/L 75252 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromomethane ug/L 74839 10 35 0.50 UJ 0.50U 0.50U 0.50 UJ 0.50 UJ 0.50 UJ 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U
Carbon disulfide ug/L 75150 800 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Carbon tetrachloride ug/L 56235 5.0 (A) 45 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chlorobenzene ug/L 108907 100 (A) 25 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chloroethane ug/L 75003 430 1,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chloroform ug/L 67663 80 (A,W) 350 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chloromethane ug/L 74873 260 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
cis-1,2-Dichloroethene ug/L 156592 70 (A) 620 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
cis-1,3-Dichloropropene ug/L 10061015 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Cyclohexane ug/L 110827 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Dibromochloromethane ug/L 124481 80 (A,W) ID 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Dichlorodifluoromethane ug/L 75718 1700 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethylbenzene ug/L 100414 74 (E) 18 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Isopropylbenzene ug/L 98828 800 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
m,p-Xylene ug/L 179601231 280 (E) 41 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl Acetate ug/L 79209 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl tert-butyl ether ug/L 1634044 40 (E) 7,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
Methylcyclohexane ug/L 108872 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methylene chloride ug/L 75092 5.0 (A) 1,500 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
o-Xylene ug/L 95476 280 (E) 41 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Styrene ug/L 100425 100 (A) 80 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
Tetrachloroethene ug/L 127184 5.0 (A) 60 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 108883 790 (E) 270 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
trans-1,2-Dichloroethene ug/L 156605 100 (A) 1,500 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
trans-1,3-Dichloropropene ug/L 10061026 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene ug/L 79016 5.0 (A) 200 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.38) 0.50 U 0.50 U 0.50 U
Trichlorofluoromethane ug/L 75694 2600 NA 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Vinyl chloride ug/L 75014 2.0 (A) 13 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-16-D
Residential Drinking 10/15/2014
Chemical Name Units CAS Water GSI E53Q9

MWw-22-B
10/16/2014
E53S8

MW-22-B
10/16/2014
E53S9

MW-40-S
10/14/2014
E53P6

MW-40-1
10/14/2014
E53P7

MW-40-D
10/15/2014
E53Q8

MWwW-122B
10/17/2014
E53W2

MW-125A
10/13/2014
E53P3

MW-201-B
10/15/2014
E53R4

MW-203-B
10/16/2014
E53S0

MW-203-B-FD
10/16/2014
ME53S0

MW-204B
10/16/2014
E53T2

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now
found at Sections 299.1 to 299.50, which became effective on December 30, 2013.
Footnotes associated with the criteria are included at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of
Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of
Michigan Groundwater Surface Water Interface Criteria
GSI = groundwater surface water interface criteria
J =The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample
J+ =The result is an estimated quantity, but the result may be biased high
J- =The result is an estimated quantity, but the result may be biased low.
U = The analyte was analyzed for, but was not detected above the reported sample
quantitation limit
UJ = The analyte was analyzed for, but not detected. The reported quantitation limit is
approximate concentration of the analyte in the sample
ug/L = micrograms per liter
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-2058 MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MW-214 MW-218 MW-221R MW-222 MW-224
Residential Drinking 10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

Chemical Name Units CAS Water GSI E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E5352 E53W3 E53T9 E53W1 E53P4 E53P2
PCBs
Aroclor-1016 ug/L 12674112 0.5 (A) 0.2 (M); 2.6E-5 0.05UJ 0.05UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1221 ug/L 11104282 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1232 ug/L 11141165 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1242 ug/L 53469219 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1248 ug/L 12672296 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1254 ug/L 11097691 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1260 ug/L 11096825 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1262 ug/L 37324235 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1268 pg/L 11100144 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Metals
Aluminum ug/L 7429905 50 (V) NA 33.4)+ 45.4 )+ 20.0U 20.0U 20.0U 20.0U 22.8 )+ 20.0U 20.0U 20.0U 20.0U 20.0U
Antimony ug/L 7440360 6.0 (A) 130 (X) 20U 20U 20U 20U 20U 20U 2.0U 2.0U 20U 2.0U 20U 20U
Arsenic ug/L 7440382 10 (A) 10 0.65) 0.63) 19.1 0.24) 0.77) 0.64) 68.2 36.2 61.4 239 3.2 40.0
Barium ug/L 7440393 2,000 (A) (G) 13.3 132 520 187 271 261 406 318 401 275 80.4 773
Beryllium ug/L 7440417 4.0(A) (G) 10U 10U 1.0U 1.0U 10U 1.0U 10U 10U 10U 10U 10U 10U
Cadmium ug/L 7440439 5.0 (A) (G,X) 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 10U 10U 10U 10U
Calcium ug/L 7440702 8530 130000 160000 112000 118000 113000 197000 174000 107000 125000 125000 222000
Chromium ug/L 7440473 100 (A) 11 20.9 20U 20U 20U 20U 20U 20U 20U 20U 20U 6.4 0.90)
Cobalt ug/L 7440484 40 100 10U 10U 1.0U 1.0U 1.0U 1.0U 1.1)+ 10U 10U 10U 10U 11
Copper ug/L 7440508 1,000 (E) (G) 3.8 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 0.40)
Cyanide ug/L 57125 200 (A) 5.2 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U
Iron ug/L 7439896 300 (E) NA 351 2350 9850 2360 2260 2170 38400 15100 4870 23800 2340 51900
Lead ug/L 7439921 4.0(L) (G,X) 10U 10U 14 1.0U 0.24) 1.0U 10U 10U 10U 10U 10U 10U
Magnesium ug/L 7439954 400000 NA 31200 34100 34600 33900 31300 30200 40500 52600 25400 44400 36400 31200
Manganese ug/L 7439965 50 (E) (G,X) 20.9 )+ 376 391 134 74.1 73.5 )+ 109 J+ 82.5 J+ 203 481 189 837
Mercury ug/L 7439976 2.0 (A) 0.0013 0.072) 0.20U 0.20U 0.20U 0.031) 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel ug/L 7440020 100 (A) (G) 59.2 2.0)+ 1.9+ 1.0U 1.0U 1.0U 4.3 )+ 2.2)+ 10U 1.6J+ 2.0 8.0
Potassium ug/L 7440097 11500 2060 2970 1210 1330 1250 5150 2900 1920 2890 1660 1730
Selenium ug/L 7782492 50 (A) 5 50U 0.35J- 0.15 J- 50U 50U 50U 0.27 J- 0.34)- 50U 0.27 J- 50U 50U
Silver ug/L 7440224 34 0.2 (M); 0.06 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 10U 10U 10U 10U
Sodium ug/L 7440235 24800 23800 132000 12000 5450 5190 40400 42200 55100 34700 16700 6420
Thallium ug/L 7440280 2.0 (A) 3.7 (X) 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 10U 10U 10U 10U
Vanadium ug/L 7440622 4.5 27 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Zinc ug/L 7440666 2400 (G) 5.3+ 20U 25) 20U 1.1J- 20U 20U 20U 20U 20U 63.9 4.2
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-205B MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MWwW-214 MW-218 MW-221R MW-222 MWwW-224
Residential Drinking 10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

Chemical Name Units CAS Water GSI E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E5352 E53W3 E53T9 E53W1 E53P4 E53P2
Semi-Volatile Organic Compounds (SVOCs)
1,1'-Biphenyl ug/L 92524 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
1,2,4,5-Tetrachlorobenzene ug/L 95943 1,300 (S) 2.9 (X) 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,2'-Oxybis(1-chloropropane) ug/L 108601 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,3,4,6-Tetrachlorophenol ug/L 58902 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,5-Trichlorophenol ug/L 95954 730 NA 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,6-Trichlorophenol ug/L 88062 120 5 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dichlorophenol ug/L 120832 73 11 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dimethylphenol ug/L 105679 370 380 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dinitrophenol ug/L 51285 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
2,4-Dinitrotoluene ug/L 121142 7.7 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,6-Dinitrotoluene ug/L 606202 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chloronaphthalene ug/L 91587 1800 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chlorophenol ug/L 95578 45 18 50U 50U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Methylnaphthalene ug/L 91576 260 19 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
2-Methylphenol ug/L 95487 370 (J) 30(J) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
2-Nitroaniline ug/L 88744 0ou 0ou 0ou ou 0ou ou 0ouU ou 0ouU oUu ou ou
2-Nitrophenol ug/L 88755 20 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
3,3"-Dichlorobenzidine ug/L 91941 1.1 0.3 (M); 0.2 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
3-Nitroaniline ug/L 99092 0ou 0ou 0ou ou 0ou ou ou 0ou ou 0ou ou ou
4,6-Dinitro-2-methylphenol ug/L 534521 20 (M); 2.6 NA 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
4-Bromophenyl-phenylether ug/L 101553 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
4-Chloro-3-methylphenol ug/L 59507 150 7.4 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
4-Chloroaniline ug/L 106478 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
4-Chlorophenyl-phenylether ug/L 7005723 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
4-Methylphenol ug/L 106445 370 (J) 30(J) 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
4-Nitroaniline ug/L 100016 0ou 0ou 0ou ou 0ou ou ou 0ou ou 0ou ou ou
4-Nitrophenol ug/L 100027 0ou 0ou 0ou ou 0ou ou ou oUu 0ouU oUu ou ou
Acenaphthene ug/L 83329 1300 38 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Acenaphthylene ug/L 208968 52 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Acetophenone ug/L 98862 1500 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Anthracene ug/L 120127 43 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Atrazine ug/L 1912249 3.0 (A) 73 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Benzaldehyde ug/L 100527 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Benzo(a)anthracene ug/L 56553 2.1 ID 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U 50U
Benzo(a)pyrene ug/L 50328 5.0 (A) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Benzo(b)fluoranthene ug/L 205992 1.5 (S,AA) ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Benzo(g,h,i)perylene ug/L 191242 1.0 (M); 0.26 (S) ID 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U 50U
Benzo(k)fluoranthene ug/L 207089 1.0 (M); 0.8 (S) NA 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U 50U
Bis(2-chloroethoxy)methane ug/L 111911 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Bis(2-chloroethyl)ether ug/L 111444 2 1.0 (M); 0.79 50U 50U 50U 5.0U 50U 5.0U 50U 50U 50U 50U 50U 50U
Bis(2-ethylhexyl)phthalate ug/L 117817 6.0 (A) 25 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Butylbenzylphthalate ug/L 85687 1200 67 (X) 5.0U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Caprolactam ug/L 105602 5800 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 0.71)
Carbazole ug/L 86748 85 10 (M); 4.0 5.0U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Chrysene ug/L 218019 1.6 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Dibenzo(a,h)anthracene ug/L 53703 2.0 (M); 0.21 ID 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Dibenzofuran ug/L 132649 ID 4 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Diethylphthalate ug/L 84662 5500 110 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Dimethylphthalate ug/L 131113 73000 NA 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Di-n-butylphthalate ug/L 84742 880 9.7 50U 50U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Di-n-octylphthalate ug/L 117840 130 ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Fluoranthene ug/L 206440 210 (S) 1.6 50U 5.0U 5.0U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Fluorene ug/L 86737 880 12 5.0U 5.0U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Hexachlorobutadiene ug/L 87683 15 0.053 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Hexachlorocyclopentadiene ug/L 77474 50 (A) ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Hexachloroethane ug/L 67721 7.3 6.7 (X) 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Indeno(1,2,3-cd)pyrene ug/L 193395 2.0 (M); 0.022 (S) ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Isophorone ug/L 78591 770 1,300 (X) 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Naphthalene ug/L 91203 520 11 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
Nitrobenzene ug/L 98953 34 180 (X) 50U 50U 50U 5.0U 5.0U 5.0U 50U 50U 50U 50U 50U 50U
N-Nitroso-di-n-propylamine ug/L 621647 5.0 (M); 0.19 NA 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine ug/L 86306 270 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Pentachlorophenol ug/L 87865 1.0 (A) (G,X) 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Phenanthrene ug/L 85018 52 2.0(M); 1.4 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U 50U
Phenol ug/L 108952 4400 450 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U 50U
Pyrene ug/L 129000 140 (S) ID 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U 50U
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-2058 MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MW-214 MW-218 MW-221R MW-222 MW-224
Residential Drinking 10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

Chemical Name Units CAS Water GSI E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E5352 E53W3 E53T9 E53W1 E53P4 E53P2
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/L 71556 200 (A) 89 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2,2-Tetrachloroethane ug/L 79345 8.5 78 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 76131 1.7E+5 (S) 32 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloroethane ug/L 79005 5.0 (A) 330 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane ug/L 75343 880 740 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene ug/L 75354 7.0 (A) 130 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,3-Trichlorobenzene ug/L 87616 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,4-Trichlorobenzene ug/L 120821 70 (A) 99 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromo-3-chloropropane ug/L 96128 0.2 (A) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromoethane ug/L 106934 0.05 (A) 5.7 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichlorobenzene ug/L 95501 600 (A) 13 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloroethane ug/L 107062 5.0 (A) 360 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloropropane ug/L 78875 5.0 (A) 230 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,3-Dichlorobenzene ug/L 541731 6.6 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
1,4-Dichlorobenzene ug/L 106467 75 (A) 17 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone ug/L 78933 13000 2200 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
2-Hexanone ug/L 591786 1000 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
4-Methyl-2-pentanone ug/L 108101 1800 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Acetone ug/L 67641 730 1700 50U 50U 50U 50U 50U ou 50U 50U 50U 50U 50U 50U
Benzene ug/L 71432 5.0 (A) 200 (X) 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromochloromethane ug/L 74975 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Bromodichloromethane ug/L 75274 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromoform ug/L 75252 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Bromomethane ug/L 74839 10 35 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Carbon disulfide ug/L 75150 800 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Carbon tetrachloride ug/L 56235 5.0 (A) 45 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chlorobenzene ug/L 108907 100 (A) 25 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloroethane ug/L 75003 430 1,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloroform ug/L 67663 80 (A,W) 350 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloromethane ug/L 74873 260 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
cis-1,2-Dichloroethene ug/L 156592 70 (A) 620 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
cis-1,3-Dichloropropene ug/L 10061015 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Cyclohexane ug/L 110827 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.28) 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Dibromochloromethane ug/L 124481 80 (A,W) ID 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Dichlorodifluoromethane ug/L 75718 1700 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Ethylbenzene ug/L 100414 74 (E) 18 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Isopropylbenzene ug/L 98828 800 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.097) 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
m,p-Xylene ug/L 179601231 280 (E) 41 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl Acetate ug/L 79209 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Methyl tert-butyl ether ug/L 1634044 40 (E) 7,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
Methylcyclohexane ug/L 108872 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Methylene chloride ug/L 75092 5.0 (A) 1,500 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
o-Xylene ug/L 95476 280 (E) 41 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Styrene ug/L 100425 100 (A) 80 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
Tetrachloroethene ug/L 127184 5.0 (A) 60 (X) 0.50U 0.50 U 0.71 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 108883 790 (E) 270 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
trans-1,2-Dichloroethene ug/L 156605 100 (A) 1,500 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
trans-1,3-Dichloropropene ug/L 10061026 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene ug/L 79016 5.0 (A) 200 (X) 0.50U 0.50 U 11 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Trichlorofluoromethane ug/L 75694 2600 NA 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Vinyl chloride ug/L 75014 2.0 (A) 13 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-205B
Residential Drinking 10/17/2014
Chemical Name Units CAS Water GSI E53W4

MW-207
10/16/2014
E53S3

MW-208
10/16/2014
E53TO

MW-209
10/16/2014
E53S1

Mw-211
10/16/2014
E53R8

Mw-211
10/16/2014
E53R9

MW-212
10/16/2014
E53S2

MwW-214
10/17/2014
E53W3

MW-218
10/17/2014
E53T9

MW-221R
10/17/2014
E53W1

MwW-222
10/13/2014
E53P4

MwW-224
10/13/2014
E53P2

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now
found at Sections 299.1 to 299.50, which became effective on December 30, 2013.
Footnotes associated with the criteria are included at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of
Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of
Michigan Groundwater Surface Water Interface Criteria
GSI = groundwater surface water interface criteria
J =The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample
J+ =The result is an estimated quantity, but the result may be biased high
J- =The result is an estimated quantity, but the result may be biased low.
U = The analyte was analyzed for, but was not detected above the reported sample
quantitation limit
UJ = The analyte was analyzed for, but not detected. The reported quantitation limit is
approximate concentration of the analyte in the sample
ug/L = micrograms per liter
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MwW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714 Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Residential Drinking 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014
Chemical Name Units CAS Water GSI E53T1 E53W0 E5354 E53S5 E53S6 E53S7 E53P5 E53Q5 E53Q6 E53Q7 E53R5 E53R6
PCBs
Aroclor-1016 ug/L 12674112 0.5 (A) 0.2 (M); 2.6E-5 0.05UJ 0.05UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1221 ug/L 11104282 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1232 ug/L 11141165 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1242 ug/L 53469219 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1248 ug/L 12672296 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1254 ug/L 11097691 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1260 ug/L 11096825 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1262 ug/L 37324235 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Aroclor-1268 pg/L 11100144 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Metals
Aluminum ug/L 7429905 50 (V) NA 20.0U 36.9 )+ 20.0U 20.0U 20.0U 20.0U
Antimony ug/L 7440360 6.0 (A) 130 (X) 20U 20U 20U 20U 20U 20U
Arsenic ug/L 7440382 10 (A) 10 4.9 102 10U 10U 10U 10U
Barium ug/L 7440393 2,000 (A) (G) 518 375 10.0U 10.0U 10.0U 10.0U
Beryllium ug/L 7440417 4.0(A) (G) 10U 10U 1.0U 1.0U 1.0U 1.0U
Cadmium ug/L 7440439 5.0 (A) (G,X) 10U 10U 1.0U 1.0U 1.0U 1.0U
Calcium ug/L 7440702 122000 133000 500 U 500U 500U 500 U
Chromium ug/L 7440473 100 (A) 11 20U 20U 20U 20U 0.95) 25
Cobalt ug/L 7440484 40 100 1.9+ 1.2)+ 1.0U 1.0U 1.0U 1.0U
Copper ug/L 7440508 1,000 (E) (G) 20U 20U 20U 20U 20U 20U
Cyanide ug/L 57125 200 (A) 5.2 10.0U 10.0U 10.0U 10.0U 10.0U 10.0U
Iron ug/L 7439896 300 (E) NA 5660 20900 200U 200U 200U 200U
Lead ug/L 7439921 4.0(L) (G,X) 10U 10U 1.0U 1.0U 1.0U 1.0U
Magnesium ug/L 7439954 400000 NA 27600 33200 500 U 500U 500 U 500 U
Manganese ug/L 7439965 50 (E) (G,X) 1320 166 1.0U 1.0U 4.0 26.2
Mercury ug/L 7439976 2.0 (A) 0.0013 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel ug/L 7440020 100 (A) (G) 3.8J+ 24+ 1.0U 1.0U 1.7 )+ 3.8
Potassium ug/L 7440097 2990 4360 500 U 500U 500 U 500 U
Selenium ug/L 7782492 50 (A) 5 50U 50U 50U 50U 50U 50U
Silver ug/L 7440224 34 0.2 (M); 0.06 10U 10U 1.0U 1.0U 1.0U 1.0U
Sodium ug/L 7440235 70300 20200 500 U 500U 500 U 500 U
Thallium ug/L 7440280 2.0 (A) 3.7 (X) 10U 10U 1.0U 1.0U 1.0U 1.0U
Vanadium ug/L 7440622 4.5 27 50U 50U 50U 50U 50U 50U
Zinc ug/L 7440666 2400 (G) 20U 25) 20U 20U 10.9 0.34J)-
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714
Residential Drinking 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014

Chemical Name Units CAS Water GSI E53T1 E53WO0 E5354 E53S5 E53S6 E53S7
Semi-Volatile Organic Compounds (SVOCs)
1,1'-Biphenyl ug/L 92524 50U 50U 5.0U 5.0U 5.0U 5.0U
1,2,4,5-Tetrachlorobenzene ug/L 95943 1,300 (S) 2.9 (X) 50U 50U 5.0U 5.0U 5.0U 5.0U
2,2'-Oxybis(1-chloropropane) ug/L 108601 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,3,4,6-Tetrachlorophenol ug/L 58902 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4,5-Trichlorophenol ug/L 95954 730 NA 50U 50U 5.0U 5.0U 5.0U 5.0U
2,4,6-Trichlorophenol ug/L 88062 120 5 50U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dichlorophenol ug/L 120832 73 11 50U 5.0U 5.0U 5.0U 5.0U 5.0U
2,4-Dimethylphenol ug/L 105679 370 380 50U 50U 5.0U 5.0U 5.0U 5.0U
2,4-Dinitrophenol ug/L 51285 10U 10U 10U 10U 10U 10U
2,4-Dinitrotoluene ug/L 121142 7.7 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U
2,6-Dinitrotoluene ug/L 606202 50U 50U 5.0U 5.0U 5.0U 5.0U
2-Chloronaphthalene ug/L 91587 1800 NA 50U 5.0U 5.0U 5.0U 5.0U 5.0U
2-Chlorophenol ug/L 95578 45 18 50U 50U 5.0U 5.0U 5.0U 5.0U
2-Methylnaphthalene ug/L 91576 260 19 50U 50U 5.0U 5.0U 5.0U 5.0U
2-Methylphenol ug/L 95487 370 (J) 30(J) 5.0U 5.0U 50U 50U 50U 50U
2-Nitroaniline ug/L 88744 0ou 0ou 0ou ou 0ou ou
2-Nitrophenol ug/L 88755 20 ID 5.0U 50U 50U 50U 50U 50U
3,3'-Dichlorobenzidine ug/L 91941 1.1 0.3 (M); 0.2 50U 5.0U 50U 5.0U 50U 5.0U
3-Nitroaniline ug/L 99092 0ou 0ou 0ou ou 0ou ou
4,6-Dinitro-2-methylphenol ug/L 534521 20 (M); 2.6 NA 10U 10U 10U 10U 10U 10U
4-Bromophenyl-phenylether ug/L 101553 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
4-Chloro-3-methylphenol ug/L 59507 150 7.4 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
4-Chloroaniline ug/L 106478 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
4-Chlorophenyl-phenylether ug/L 7005723 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
4-Methylphenol ug/L 106445 370 (J) 30(J) 5.0U 5.0U 50U 50U 50U 50U
4-Nitroaniline ug/L 100016 0ou 0ou 0ou ou 0ou ou
4-Nitrophenol ug/L 100027 0ou 0ou 0ou ou 0ou ou
Acenaphthene ug/L 83329 1300 38 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Acenaphthylene ug/L 208968 52 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Acetophenone ug/L 98862 1500 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Anthracene ug/L 120127 43 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Atrazine ug/L 1912249 3.0(A) 73 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Benzaldehyde ug/L 100527 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Benzo(a)anthracene ug/L 56553 2.1 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Benzo(a)pyrene ug/L 50328 5.0 (A) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Benzo(b)fluoranthene ug/L 205992 1.5 (S,AA) ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U
Benzo(g,h,i)perylene ug/L 191242 1.0 (M); 0.26 (S) ID 50U 50U 50U 5.0U 50U 5.0U
Benzo(k)fluoranthene ug/L 207089 1.0 (M); 0.8 (S) NA 50U 50U 50U 5.0U 50U 5.0U
Bis(2-chloroethoxy)methane ug/L 111911 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Bis(2-chloroethyl)ether ug/L 111444 2 1.0 (M); 0.79 50U 50U 50U 5.0U 50U 5.0U
Bis(2-ethylhexyl)phthalate ug/L 117817 6.0 (A) 25 50U 50U 50U 5.0U 50U 5.0U
Butylbenzylphthalate ug/L 85687 1200 67 (X) 5.0U 50U 50U 50U 50U 50U
Caprolactam ug/L 105602 5800 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Carbazole ug/L 86748 85 10 (M); 4.0 5.0U 5.0U 50U 50U 50U 50U
Chrysene ug/L 218019 1.6 (S) ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Dibenzo(a,h)anthracene ug/L 53703 2.0 (M); 0.21 ID 50U 50U 5.0U 5.0U 5.0U 5.0U
Dibenzofuran ug/L 132649 ID 4 50U 5.0U 5.0U 5.0U 5.0U 5.0U
Diethylphthalate ug/L 84662 5500 110 5.0U 50U 50U 50U 50U 50U
Dimethylphthalate ug/L 131113 73000 NA 50U 50U 5.0U 5.0U 5.0U 5.0U
Di-n-butylphthalate ug/L 84742 880 9.7 50U 50U 5.0U 5.0U 5.0U 5.0U
Di-n-octylphthalate ug/L 117840 130 ID 50U 5.0U 5.0U 5.0U 5.0U 5.0U
Fluoranthene ug/L 206440 210 (S) 1.6 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Fluorene ug/L 86737 880 12 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003 50U 50U 50U 50U 50U 50U
Hexachlorobutadiene ug/L 87683 15 0.053 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Hexachlorocyclopentadiene ug/L 77474 50 (A) ID 50U 50U 50U 50U 50U 50U
Hexachloroethane ug/L 67721 7.3 6.7 (X) 50U 50U 50U 50U 50U 50U
Indeno(1,2,3-cd)pyrene ug/L 193395 2.0 (M); 0.022 (S) ID 50U 50U 50U 50U 50U 50U
Isophorone ug/L 78591 770 1,300 (X) 50U 50U 50U 50U 50U 50U
Naphthalene ug/L 91203 520 11 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Nitrobenzene ug/L 98953 3.4 180 (X) 50U 50U 50U 50U 50U 50U
N-Nitroso-di-n-propylamine ug/L 621647 5.0 (M); 0.19 NA 50U 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine ug/L 86306 270 NA 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Pentachlorophenol ug/L 87865 1.0 (A) (G,X) 10U 10U 10U 10U 10U 10U
Phenanthrene ug/L 85018 52 2.0(M); 1.4 50U 50U 50U 50U 50U 50U
Phenol ug/L 108952 4400 450 50U 50U 50U 50U 50U 50U
Pyrene ug/L 129000 140 (S) ID 50U 50U 50U 50U 50U 50U
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MwW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714 Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Residential Drinking 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014

Chemical Name Units CAS Water GSI E53T1 E53W0 E5354 E53S5 E53S6 E53S7 E53P5 E53Q5 E53Q6 E53Q7 E53R5 E53R6
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/L 71556 200 (A) 89 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2,2-Tetrachloroethane ug/L 79345 8.5 78 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 76131 1.7E+5 (S) 32 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1,2-Trichloroethane ug/L 79005 5.0 (A) 330 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethane ug/L 75343 880 740 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,1-Dichloroethene ug/L 75354 7.0 (A) 130 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,3-Trichlorobenzene ug/L 87616 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2,4-Trichlorobenzene ug/L 120821 70 (A) 99 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromo-3-chloropropane ug/L 96128 0.2 (A) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromoethane ug/L 106934 0.05 (A) 5.7 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichlorobenzene ug/L 95501 600 (A) 13 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloroethane ug/L 107062 5.0 (A) 360 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dichloropropane ug/L 78875 5.0 (A) 230 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1,3-Dichlorobenzene ug/L 541731 6.6 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
1,4-Dichlorobenzene ug/L 106467 75 (A) 17 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone ug/L 78933 13000 2200 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
2-Hexanone ug/L 591786 1000 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
4-Methyl-2-pentanone ug/L 108101 1800 ID 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Acetone ug/L 67641 730 1700 50U 50U 50U 50U 50U 50U ou 50U 50U 50U 50U 50U
Benzene ug/L 71432 5.0 (A) 200 (X) 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromochloromethane ug/L 74975 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Bromodichloromethane ug/L 75274 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Bromoform ug/L 75252 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Bromomethane ug/L 74839 10 35 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ
Carbon disulfide ug/L 75150 800 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Carbon tetrachloride ug/L 56235 5.0 (A) 45 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chlorobenzene ug/L 108907 100 (A) 25 0.50U 0.68 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloroethane ug/L 75003 430 1,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Chloroform ug/L 67663 80 (A,W) 350 0.50 U 0.50 U 3.8 4.1 45U 38U 4.7 5.1J) 5.0 4.9 5.0 4.9
Chloromethane ug/L 74873 260 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
cis-1,2-Dichloroethene ug/L 156592 70 (A) 620 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
cis-1,3-Dichloropropene ug/L 10061015 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Cyclohexane ug/L 110827 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Dibromochloromethane ug/L 124481 80 (A,W) ID 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Dichlorodifluoromethane ug/L 75718 1700 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Ethylbenzene ug/L 100414 74 (E) 18 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Isopropylbenzene ug/L 98828 800 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
m,p-Xylene ug/L 179601231 280 (E) 41 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methyl Acetate ug/L 79209 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Methyl tert-butyl ether ug/L 1634044 40 (E) 7,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
Methylcyclohexane ug/L 108872 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Methylene chloride ug/L 75092 5.0 (A) 1,500 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.46) 0.76 0.52 0.40) 10U 10U
o-Xylene ug/L 95476 280 (E) 41 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Styrene ug/L 100425 100 (A) 80 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
Tetrachloroethene ug/L 127184 5.0 (A) 60 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 108883 790 (E) 270 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50U
trans-1,2-Dichloroethene ug/L 156605 100 (A) 1,500 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
trans-1,3-Dichloropropene ug/L 10061026 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene ug/L 79016 5.0 (A) 200 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Trichlorofluoromethane ug/L 75694 2600 NA 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U 0.50 U
Vinyl chloride ug/L 75014 2.0 (A) 13 (X) 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MWw-231
Residential Drinking 10/16/2014
Chemical Name Units CAS Water GSI E53T1

MW-232
10/17/2014
E53W0

FB-01-101714
10/17/2014
E5354

FB-02-101714
10/17/2014
E53S5

EB-01-101714
10/17/2014
E53S6

EB-02-101714
10/17/2014
E53S7

Trip Blank
10/13/2014
E53P5

Trip Blank
10/14/2014
E53Q5

Trip Blank
10/14/2014
E53Q6

Trip Blank
10/14/2014
E53Q7

Trip Blank
10/15/2014
E53R5

Trip Blank
10/15/2014
E53R6

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now
found at Sections 299.1 to 299.50, which became effective on December 30, 2013.
Footnotes associated with the criteria are included at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of
Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of
Michigan Groundwater Surface Water Interface Criteria
GSI = groundwater surface water interface criteria
J =The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample
J+ =The result is an estimated quantity, but the result may be biased high
J- =The result is an estimated quantity, but the result may be biased low.
U = The analyte was analyzed for, but was not detected above the reported sample
quantitation limit
UJ = The analyte was analyzed for, but not detected. The reported quantitation limit is
approximate concentration of the analyte in the sample
ug/L = micrograms per liter
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Residential Drinking 10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014
Chemical Name Units CAS Water GSI E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8
PCBs
Aroclor-1016 ug/L 12674112 0.5 (A) 0.2 (M); 2.6E-5
Aroclor-1221 ug/L 11104282
Aroclor-1232 ug/L 11141165
Aroclor-1242 ug/L 53469219
Aroclor-1248 ug/L 12672296
Aroclor-1254 ug/L 11097691
Aroclor-1260 ug/L 11096825
Aroclor-1262 ug/L 37324235
Aroclor-1268 ug/L 11100144
Metals
Aluminum ug/L 7429905 50 (V) NA
Antimony ug/L 7440360 6.0 (A) 130 (X)
Arsenic ug/L 7440382 10 (A) 10
Barium ug/L 7440393 2,000 (A) (G)
Beryllium ug/L 7440417 4.0 (A) (G)
Cadmium ug/L 7440439 5.0 (A) (G,X)
Calcium ug/L 7440702
Chromium ug/L 7440473 100 (A) 11
Cobalt ug/L 7440484 40 100
Copper ug/L 7440508 1,000 (E) (G)
Cyanide ug/L 57125 200 (A) 5.2
Iron ug/L 7439896 300 (E) NA
Lead ug/L 7439921 4.0(L) (G,X)
Magnesium ug/L 7439954 400000 NA
Manganese ug/L 7439965 50 (E) (G,X)
Mercury ug/L 7439976 2.0 (A) 0.0013
Nickel ug/L 7440020 100 (A) (G)
Potassium ug/L 7440097
Selenium ug/L 7782492 50 (A) 5
Silver ug/L 7440224 34 0.2 (M); 0.06
Sodium ug/L 7440235
Thallium ug/L 7440280 2.0 (A) 3.7 (X)
Vanadium ug/L 7440622 4.5 27
Zinc ug/L 7440666 2400 (G)
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Residential Drinking 10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014
Chemical Name Units CAS Water GSI E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8
Semi-Volatile Organic Compounds (SVOCs)
1,1'-Biphenyl ug/L 92524
1,2,4,5-Tetrachlorobenzene ug/L 95943 1,300 (S) 2.9 (X)
2,2'-Oxybis(1-chloropropane) ug/L 108601
2,3,4,6-Tetrachlorophenol ug/L 58902
2,4,5-Trichlorophenol ug/L 95954 730 NA
2,4,6-Trichlorophenol ug/L 88062 120 5
2,4-Dichlorophenol ug/L 120832 73 11
2,4-Dimethylphenol ug/L 105679 370 380
2,4-Dinitrophenol ug/L 51285
2,4-Dinitrotoluene ug/L 121142 7.7 NA
2,6-Dinitrotoluene ug/L 606202
2-Chloronaphthalene ug/L 91587 1800 NA
2-Chlorophenol ug/L 95578 45 18
2-Methylnaphthalene ug/L 91576 260 19
2-Methylphenol ug/L 95487 370 (J) 30 (J)
2-Nitroaniline ug/L 88744
2-Nitrophenol ug/L 88755 20 ID
3,3"-Dichlorobenzidine ug/L 91941 1.1 0.3 (M); 0.2
3-Nitroaniline ug/L 99092
4,6-Dinitro-2-methylphenol ug/L 534521 20 (M); 2.6 NA
4-Bromophenyl-phenylether ug/L 101553
4-Chloro-3-methylphenol ug/L 59507 150 7.4
4-Chloroaniline ug/L 106478
4-Chlorophenyl-phenylether ug/L 7005723
4-Methylphenol ug/L 106445 370 (J) 30 (J)
4-Nitroaniline ug/L 100016
4-Nitrophenol ug/L 100027
Acenaphthene ug/L 83329 1300 38
Acenaphthylene ug/L 208968 52 ID
Acetophenone ug/L 98862 1500 ID
Anthracene ug/L 120127 43 (S) ID
Atrazine ug/L 1912249 3.0(A) 73
Benzaldehyde ug/L 100527
Benzo(a)anthracene ug/L 56553 2.1 ID
Benzo(a)pyrene ug/L 50328 5.0 (A) ID
Benzo(b)fluoranthene ug/L 205992 1.5 (S,AA) ID
Benzo(g,h,i)perylene ug/L 191242 1.0 (M); 0.26 (S) ID
Benzo(k)fluoranthene ug/L 207089 1.0 (M); 0.8 (S) NA
Bis(2-chloroethoxy)methane ug/L 111911
Bis(2-chloroethyl)ether ug/L 111444 2 1.0 (M); 0.79
Bis(2-ethylhexyl)phthalate ug/L 117817 6.0 (A) 25
Butylbenzylphthalate ug/L 85687 1200 67 (X)
Caprolactam ug/L 105602 5800 NA
Carbazole ug/L 86748 85 10 (M); 4.0
Chrysene ug/L 218019 1.6 (S) ID
Dibenzo(a,h)anthracene ug/L 53703 2.0 (M); 0.21 ID
Dibenzofuran ug/L 132649 ID 4
Diethylphthalate pg/L 84662 5500 110
Dimethylphthalate ug/L 131113 73000 NA
Di-n-butylphthalate ug/L 84742 880 9.7
Di-n-octylphthalate ug/L 117840 130 ID
Fluoranthene ug/L 206440 210 (S) 1.6
Fluorene ug/L 86737 880 12
Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003
Hexachlorobutadiene ug/L 87683 15 0.053
Hexachlorocyclopentadiene ug/L 77474 50 (A) ID
Hexachloroethane ug/L 67721 73 6.7 (X)
Indeno(1,2,3-cd)pyrene ug/L 193395 2.0 (M); 0.022 (S) ID
Isophorone ug/L 78591 770 1,300 (X)
Naphthalene ug/L 91203 520 11
Nitrobenzene ug/L 98953 3.4 180 (X)
N-Nitroso-di-n-propylamine ug/L 621647 5.0 (M); 0.19 NA
N-Nitrosodiphenylamine ug/L 86306 270 NA
Pentachlorophenol ug/L 87865 1.0 (A) (G,X)
Phenanthrene ug/L 85018 52 2.0(M); 1.4
Phenol ug/L 108952 4400 450
Pyrene ug/L 129000 140 (S) ID
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TABLE 3-2

Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Residential Drinking 10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014

Chemical Name Units CAS Water GSI E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/L 71556 200 (A) 89 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,1,2,2-Tetrachloroethane ug/L 79345 8.5 78 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 76131 1.7E+5 (S) 32 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,1,2-Trichloroethane ug/L 79005 5.0 (A) 330 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,1-Dichloroethane ug/L 75343 880 740 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,1-Dichloroethene ug/L 75354 7.0 (A) 130 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2,3-Trichlorobenzene ug/L 87616 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2,4-Trichlorobenzene ug/L 120821 70 (A) 99 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2-Dibromo-3-chloropropane ug/L 96128 0.2 (A) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2-Dibromoethane ug/L 106934 0.05 (A) 5.7 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2-Dichlorobenzene ug/L 95501 600 (A) 13 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2-Dichloroethane ug/L 107062 5.0 (A) 360 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,2-Dichloropropane ug/L 78875 5.0 (A) 230 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U
1,3-Dichlorobenzene ug/L 541731 6.6 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
1,4-Dichlorobenzene ug/L 106467 75 (A) 17 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
2-Butanone ug/L 78933 13000 2200 50U 50U 50U 50U 50U 50U 50U
2-Hexanone ug/L 591786 1000 ID 50U 50U 50U 50U 50U 50U 50U
4-Methyl-2-pentanone ug/L 108101 1800 ID 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 50U
Acetone ug/L 67641 730 1700 50U 50U 50U 50U 50U 50U 50U
Benzene ug/L 71432 5.0 (A) 200 (X) 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Bromochloromethane ug/L 74975 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Bromodichloromethane ug/L 75274 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Bromoform ug/L 75252 80 (A,W) ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Bromomethane ug/L 74839 10 35 0.50 UJ 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Carbon disulfide ug/L 75150 800 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Carbon tetrachloride ug/L 56235 5.0 (A) 45 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Chlorobenzene ug/L 108907 100 (A) 25 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Chloroethane ug/L 75003 430 1,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Chloroform ug/L 67663 80 (A,W) 350 5.0 4.4 4.2 3.8 0.50 U 4.1 4.2
Chloromethane ug/L 74873 260 ID 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
cis-1,2-Dichloroethene ug/L 156592 70 (A) 620 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
cis-1,3-Dichloropropene ug/L 10061015 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Cyclohexane ug/L 110827 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Dibromochloromethane ug/L 124481 80 (A,W) ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
Dichlorodifluoromethane ug/L 75718 1700 ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
Ethylbenzene ug/L 100414 74 (E) 18 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U
Isopropylbenzene ug/L 98828 800 28 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
m,p-Xylene ug/L 179601231 280 (E) 41 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Methyl Acetate ug/L 79209 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Methyl tert-butyl ether ug/L 1634044 40 (E) 7,100 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Methylcyclohexane ug/L 108872 0.50U 0.50U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Methylene chloride ug/L 75092 5.0 (A) 1,500 (X) 1.0V 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
o-Xylene ug/L 95476 280 (E) 41 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U
Styrene ug/L 100425 100 (A) 80 (X) 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
Tetrachloroethene ug/L 127184 5.0 (A) 60 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U
Toluene ug/L 108883 790 (E) 270 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 0.50 U
trans-1,2-Dichloroethene ug/L 156605 100 (A) 1,500 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U
trans-1,3-Dichloropropene ug/L 10061026 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
Trichloroethene ug/L 79016 5.0 (A) 200 (X) 0.50U 0.50 U 0.50U 0.50U 0.50U 0.50U 0.50 U
Trichlorofluoromethane ug/L 75694 2600 NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50U
Vinyl chloride ug/L 75014 2.0 (A) 13 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
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TABLE 3-2
Groundwater Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* Trip Blank
Residential Drinking 10/15/2014
Chemical Name Units CAS Water GSI E53R7

Trip Blank
10/16/2014
E53T3

Trip Blank
10/16/2014
E53T4

Trip Blank
10/16/2014
E53T5

Trip Blank
10/16/2014
E53T6

Trip Blank
10/16/2014
E53T7

Trip Blank
10/16/2014
E53T8

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now
found at Sections 299.1 to 299.50, which became effective on December 30, 2013.
Footnotes associated with the criteria are included at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of
Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of
Michigan Groundwater Surface Water Interface Criteria
GSI = groundwater surface water interface criteria
J =The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample
J+ =The result is an estimated quantity, but the result may be biased high
J- =The result is an estimated quantity, but the result may be biased low.
U = The analyte was analyzed for, but was not detected above the reported sample
quantitation limit
UJ = The analyte was analyzed for, but not detected. The reported quantitation limit is
approximate concentration of the analyte in the sample
ug/L = micrograms per liter
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TABLE 3-3
Summary of 2014 Detections and Exceedances
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements for

Response Activity* Maximum FS and 2014
Residential Drinking Detection Detection 2014 Exceedance FS Exceedance Exceedance

Chemical Name Units Water GSI (ng/L) Frequency Frequency Frequency RPD
PCBs
Aroclors pg/L 0.5 (A) 0.2 (M); 2.6E-5 0.17J 1/32 0/32 0% 46 / 403 11% 200%
Metals
Aluminum pa/L 50 (V) NA 136 14 /32 3/32 9% 5172 7% 30%
Arsenic pg/L 10 (A) 10 233 27132 10/32 31% 23172 32% 2%
Barium pa/L 2,000 (A) (G) 773 32/32 0/32 0% 4172 6% 200%
Cadmium pg/L 5.0 (A) (G.X) 1.5 3/32 0/32 0% 0/72 0% 0%
Calcium pg/L 222,000 32/32 No Drinking Water or GSI Criteria
Chromium pg/L 100 (A) 11 31 15/32 2/32 6% 1/72 1% 127%
Cobalt pa/L 40 100 1.9 J+ 6/32 0/32 0% 0/72 0% 0%
Copper pg/L 1,000 (E) (G) 3.8 14 /32 0/32 0% 0/72 0% 0%
Iron pa/L 300 (E) NA 51,900 32/32 31/32 97% 64 /72 89% 9%
Lead pg/L 4.0 (L) (G,X) 17.4 8/32 2/32 6% 1/72 1% 127%
Magnesium Hg/L 400000 NA 52,600 32/32 0/32 0% 0/72 0% 0%
Manganese pg/L 50 (E) (G,X) 1320 32/32 28/32 88% 66 /72 92% 5%
Mercury Hg/L 2.0 (A) 0.0013 0.072J 2132 0/32 0% 0/72 0% 0%
Nickel pg/L 100 (A) (G) 59.2 23/32 0/32 0% 4/72 6% 200%
Potassium pg/L 11,500 32/32 No Drinking Water or GSI Criteria
Selenium pg/L 50 (A) 5 0.84J 14732 0/32 0% 0/72 0% 0%
Sodium ug/L 132,000 32/32 No Drinking Water or GSI Criteria
Zinc pg/L 2400 (G) 2340 20/32 0/32 0% 7172 10% 200%
Semi-Volatile Organic Compounds
2,3,4,6-Tetrachlorophenol pg/L 1.1 1/32 No Drinking Water or GSI Criteria
Acenaphthene Ho/L 1300 38 0.85J 1/32 0/32 0% 0% 0%
Bis(2-ethylhexyl)phthalate pg/L 6.0 (A) 25 3.1J 1/32 0/32 0% 0% 0%
Caprolactam pg/L 5800 NA 0.71J 1/32 0/32 0% 0% 0%
Di-n-butylphthalate pg/L 880 9.7 2.1 432 0/32 0% 0% 0%
Pentachlorophenol ug/L 1.0 (A) (G.X) 1.7J 1/32 1/32 3% 0% 100%
Volatile Organic Compounds
Acetone pa/L 730 1700 2417 1/32 0/32 0% 0% 0%
Bromodichloromethane ug/L 80 (A\W) ID 0.77 1/32 0/32 0% 0% 0%
Chlorobenzene Hg/L 100 (A) 25 0.68 1/32 0/32 0% 0% 0%
cis-1,2-Dichloroethene ug/L 70 (A) 620 1.7 1/32 0/32 0% 0% 0%
Cyclohexane pa/L 0.28J 1/32 No Drinking Water or GSI Criteria
Dibromochloromethane ug/L 80 (A\W) ID 1.4 1/32 0/32 0% 0% 0%
Isopropylbenzene ug/L 800 28 0.097 J 1/32 0/32 0% 0% 0%
Tetrachloroethene ug/L 5.0 (A) 60 (X) 8.0 2/32 1/32 3% 0% 100%
Toluene pg/L 790 (E) 270 0.27J 1/32 0/32 0% 0% 0%
Trichloroethene ug/L 5.0 (A) 200 (X) 1.1 3/32 0/32 0% 0% 0%

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now found at Sections 299.1 to 299.50, effective on December 30, 2013. Footnotes associated with the criteria are included at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html

FS = Feasibility Study - the exceedance frequency summarized in the Feasibility Study Report: Allied Paper Landfill—Operable Unit 1, Allied Paper/Portage Creek/Kalamazoo River Site, City of Kalamazoo, Michigan. (CH2M HILL 2013)
GSI = groundwater surface water interface criteria

J =Value is estimated

J+ = Value is estimated and may be biased high
RPD = Relative Percent Difference RPD

pg/L = micrograms per liter

(X, -X,)*100
(X, +X,)=2
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TABLE 3-4
Analytical Results Provided by City of Kalamazoo
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-7 MW-71  MW-7D MW-8 MW-8D MW-168B MW-16l MW-16D MW-40S MW-40 MW-40D
Residential Drinking
Analyte Units Water GSI 10/14/14 10/14/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14

Dioxane ug/L 85 2,500 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
Fluoride mg/L 2 (E) - 0.16 0.36 0.20 0.17 0.29 0.18 0.20 0.44 0.16 0.17 0.21
Hexametaphosphate mg/L - - 0.20 0.30 0.22 0.17 0.29 0.22 0.18 0.21 0.18 0.17 0.23
Trihalomethanes

1,1,1,2-Tetrachloroethane ug/L 77 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L 200 (A) 89 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2,2-Tetrachloroethane ug/L 8.5 78 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ug/L 5.0 (A) 330 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethane ug/L 880 740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethene ug/L 7.0 (A) 130 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,3-Trichlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,3-Trichloropropane ug/L 42 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trichlorobenzene ug/L 70 (A) 99 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trimethylbenzene ug/L 63 (E) 17 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dibromo-3-chloropropane ug/L 0.2 (A) ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenzene ug/L 600 (A) 13 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethane ug/L 5.0 (A) 360 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L 5.0 (A) 230 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3,5-Trimethylbenzene ug/L 72 (E) 45 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichlorobenzene ug/L 6.6 28 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichloropropane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dichlorobenzene ug/L 75 (A) 17 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2,2-Dichloropropane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2-Chlorotoluene ug/L 150 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-Chlorotoluene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzene ug/L 5.0 (A) 200 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromobenzene ug/L 18 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromodichloromethane ug/L 80 (A,W) ID <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L 80 (A,W) ID <0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromomethane ug/L 10 35 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Carbon tetrachloride ug/L 5.0 (A) 45 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorobenzene ug/L 100 (A) 25 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L 430 1100 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroform ug/L 80 (A,W) 350 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloromethane ug/L 260 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cis-1,2-Dichloroethene ug/L 70 (A) 620 <0.5 <0.5 <0.5 1.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cis-1,3-Dichloropropene ug/L 8.5 9.0 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L 80 (A,W) ID <0.5 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L 80 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dichlorodifluoromethane ug/L 1,700 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene ug/L 74 (E) 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylene dibromide ug/L 0.05 (A) 5.7 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobutadiene by 524.2 ug/L 15 0.053 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Isopropylbenzene ug/L 800 28 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
M-and/or p-xylene ug/L 280 (E) 41 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methylene chloride ug/L 5.0 (A) 1,500 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N-Butylbenzene ug/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N-Propylbenzene ug/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene ug/L 520 11 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
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TABLE 3-4
Analytical Results Provided by City of Kalamazoo
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-7 MW-71 MW-7D MW-8 MW-8D MW-16B MW-16l MW-16D MW-40S MW-40 MW-40D
Residential Drinking

Analyte Units Water GSI 10/14/14 10/14/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14
O-Xylene ug/L 280 (E) 41 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
P-Isopropyltoluene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Sec-Butylbenzene ug/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Styrene ug/L 100 (A) 80 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tert-Butylbenzene ug/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tetrachloroethene ug/L 5.0 (A) 60 (X) <0.5 <0.5 <0.5 8.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene ug/L 790 (E) 270 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trans-1,2-Dichloroethene ug/L 100 (A) 1,500 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trans-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichloroethene ug/L 5.0 (A) 200 (X) <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichlorofluoromethane ug/L 2600 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Vinyl chloride ug/L 2.0 (A) 13 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Notes:

* Formerly known as the Part 201 Generic ( Highlighted value indicates an exceedance of Michigan Part 201 Residential Drinking Water criteria

http://www.michigan.gov/deqg/0,1607,7-135-3311 4109 9846 30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of Michigan Residential Drinking Water Criteria

GSI = groundwater surface water interface criteria

ID = insufficient data to develop criteria

NA = not applicable

pg/L = micrograms per liter

< =The analyte was analyzed for, but was not detected above the reported sample quantitation limit

Page 2 of 2


http://www.michigan.gov/deq/0,1607,7-135-3311_4109_9846_30022-251790--,00.html

TABLE 3-5
City of Kalamazoo Detections and Screening Level Exceedances and U.S. EPA Data for the Same Sample
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Michigan Cleanup Criteria Requirements

for Response Activity* MW-7I
Residential Drinking
Analyte Units Water 10/14/14 10/14/14
EPA value for City- EPA value for City-
Detected detected
City Detections compound City Detections compound
Fluoride mg/L 2 (E) - 0.36 Not analyzed 0.17 Not analyzed
Hexametaphosphate mg/L - - 0.30 Not analyzed 0.17 Not analyzed
Trihalomethanes
Bromodichloromethane ug/L 80 (A,W) ID 0.8 0.77
Bromoform ug/L 80 (A,W) ID 0.9 0.50U
Cis-1,2-Dichloroethene ug/L 70 (A) 620 1.7 1.7
Dibromochloromethane ug/L 80 (A,W) ID 1.5 1.4
Tetrachloroethene ug/L 5.0 (A) 60 (X) 8.4 8.0
Trichloroethene ug/L 5.0 (A) 200 (X) 0.7 0.43)
Notes:

Only City of Kalamazoo detections are shown - U.S. EPA data is then provided in the adjacent column for comparison

* Formerly known as the Part 201 Generic ( Highlighted value indicates an exceedance of Michigan Residential Drinking Water criteria that can be found at:
http://www.michigan.gov/deq/0,1607,7-135-3311 4109 9846 30022-251790--,00.html

Bold value indicates a detection

Highlighted value indicates an exceedance of Michigan Residential Drinking Water Criteria
GSI = groundwater surface water interface criteria
ID = insufficient data to develop criteria
NA = not applicable
ug/L = micrograms per liter
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit
J =The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample


http://www.michigan.gov/deq/0,1607,7-135-3311_4109_9846_30022-251790--,00.html

TABLE 3-6

Investigation Derived Waste—Soil Waste Characterization Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

IDW-Roll Off IDW-Drums
10/17/2014 10/17/2014
Analyte Units 15CA01-01 15CA01-02

TCLP Metals
Arsenic pg/L 200U 200U
Barium ug/L 174 404
Cadmium ug/L 50.0U 50.0U
Chromium pg/L 100 U 100 U
Lead pg/L 100 U 100 U
Selenium ug/L 350U 350U
Silver ug/L 100 U 100 U
Mercury pg/L 0.5U 0.5U
TCLP SVOCs
2,4,5-Trichlorophenol ug/L 9.6U 9.4U
2,4,6-Trichlorophenol ug/L 9.6U 9.4U
2,4-Dinitrotoluene ug/L 9.6U 9.4U
2-Methylphenol ug/L 9.6 U 9.4U
3 & 4-Methylphenol ug/L 96 U 94U
Hexachlorobenzene ug/L 9.6U 9.4U
Hexachlorobutadiene ug/L 48 U 47 U
Hexachloroethane ug/L 9.6U 9.4 U
Nitrobenzene pg/L 9.6 U 9.4U
Pentachlorophenol pg/L 48 U 47 U
Pyridine pg/L 9.6 U 9.4U
PCBs
PCB-1016 ug/kg dry 116 U 121U
PCB-1221 ug/kg dry 116 U 121U
PCB-1232 ug/kg dry 116 U 121U
PCB-1242 ug/kg dry 116 U 419
PCB-1248 ug/kg dry 116 U 121U
PCB-1254 ug/kg dry 116 U 121U
PCB-1260 ug/kg dry 116 U 121U
PCB-1262 ug/kg dry 116 U 121U
PCB-1268 ug/kg dry 116 U 121U
Notes:

TCLP = toxicity characteristic leaching procedure

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit
pg/kg = micrograms per kilogram

pg/L = micrograms per liter



TABLE 3-7
Investigation Derived Waste—Water Characterization Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

IDW-Frac Tank (Filtered) IDW-Frac Tank (Unfiltered)

10/17/2014 10/17/2014

Analyte Units 15CA01-03 15CA01-04
PCB-1016 pg/L 0.962 U 0.980 U
PCB-1221 pg/L 0.962 U 0.980 U
PCB-1232 pg/L 0.962 U 0.980 U
PCB-1242 pg/L 0.962 U 0.980 U
PCB-1248 pg/L 0.962 U 0.980 U
PCB-1254 pg/L 0.962 U 0.980 U
PCB-1260 pg/L 0.962 U 0.980 U
PCB-1262 pg/L 0.962 U 0.980 U
PCB-1268 pg/L 0.962 U 0.980 U

Notes:
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit
pg/L = micrograms per liter
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SECTION 4

Conceptual Site Model Update

In 2009, a supplemental groundwater investigation was performed to evaluate geologic and hydrogeologic
conditions at or near OU1 to address the City’s concern that shallow groundwater at OU1 could pose a risk
to City Well Fields 3 and 7 (Arcadis 2009). City groundwater modelling results for the wellhead protection
plan reportedly indicated OU1 was within the 5-year groundwater time of travel zone from the vicinity of
City Well Fields 3 and 7 (north of OU1). The nearest City drinking water/extraction well is approximately
2,200 feet north of the extreme northwest boundary (near Alcott Street) of OU1.

The groundwater flow direction in the uppermost/shallow unconsolidated aquifer generally follows the land
surface topography and drainage. As the land surface slopes toward Portage Creek, so does the
groundwater surface until it nears the creek and eventually discharges into the creek (MDEQ 2008; Arcadis
2009). The groundwater flow direction within the deeper unconsolidated materials, in which City wells are
screened, is described as having a northern flow direction.

The following section describes the findings of the 2014 groundwater investigation as they relate to the CSM
and the potential for offsite transport of groundwater contamination.

4.1 Geologic and Hydrogeologic Setting
4.1.1 Regional Geology

OU1 is located in a geologic region of unconsolidated glacial deposits consisting of outwash (deposited in
streams from glacial meltwater) and river alluvium associated with Portage Creek (Farrand and Bell 1982).
The outwash and alluvium is described in the geological literature as consisting of alternating layers of
variable grain sizes, from small gravel to heavy cobbles. The layers occur as terraces deposited along former
glacial meltwater streams and the present day creek (the present floodplain) as fan- and sheet-shaped units.
Glacial streams often cascaded across relatively high topographical features, such as end-moraines (material
pushed together as a ridge at the end of glacial ice), and/or emptied into larger water bodies, such as glacial
lakes (meltwater dammed up because of the presence of end-moraines or ice blocks), to form fan-shaped
deposits similar to present-day deltas.

The unconsolidated deposits in OU1 vicinity vary from approximately 200 to 400 feet thick. The gravelly or
sandy deposits that are present have characteristics that allow subsurface water (groundwater) to move
through it. The unconsolidated deposits that can transmit water are typically referred to as “aquifers”.
Material that does not transmit water, such as clayey or silty deposits, are referred to as “aquitards” (limited
water flow) or “aquicludes” (no water flow). Taken as a whole, the unconsolidated glacial aquifer materials
beneath the OU1 consist of interbedded aquifers, aquitards, and aquicludes throughout its depth (Western
Michigan University 1981).

The depiction of the 2009 understanding of the regional geologic units, as part of the physical characteristics
of the CSM, is shown on Figure 4-1 (Arcadis 2009). The geological units shown at the City’s well fields, where
the deepest information is available, indicate the presence of relatively consistent materials that form
continuous horizontal layers. A more detailed and a larger variety of layers is shown beneath and adjacent
to OU1, again in a more or less horizontal layering fashion (Figure 4-2). However, the presence of a
consistent clay or silt aquitard or aquiclude beneath OU1 is not apparent. The 2014 soil boring data were
plotted onto a version of Figure 4-1 because it was produced in the field to accommodate discussions
between EPA, MDEQ, and the City as to the placement of well screens. Additional details on this process are
included in Appendix B.

The 2014 soil log information was used to refine the information from 2009, using the 2009 soil unit coloring
and description scheme as much as possible, as shown on Figure 4-2. Information from 2014 provided
additional and deeper detail beneath and adjacent to OU1. The resultant layers depicted on Figure 4-2 are
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not continuous among the boring locations across the studied area and do not appear to form regionally
defined shallow, intermediate, or deep layers or aquifers.

The geologic information shown on Figure 4-2 was simplified for Figure 4-3 using a category scheme
denoting mainly two types of soil materials: those that are relatively permeable and allow for groundwater
flow and those that are not. Former landfill paper waste residuals and fill units also are noted on Figure 4-3
near the ground surface. The simplified view shown on Figure 4-3 still implies consistent, continuous
layering at the City’s Millwood Well Field on the south and east (right side of Figure 4-3), and at City Well
Fields 3 and 7 on the north (left side of Figure 4-3), but the presence of a continuous aquitard or aquiclude
layer(s) beneath OU1 is not evident, confirming statements of the 2009 report (Arcadis 2009).

4.1.2 Groundwater Flow

As outlined in Section 3.1, horizontal groundwater flow directions established using October 2014 water
elevation data confirmed 2009 groundwater flow direction data for the shallow and deeper zones. The flow
directions can be generally stated as the following:

e Water table flow direction is toward Portage Creek.
e Flow directions in the intermediate and deeper zones are toward the north-northeast.

The 2009 summary report also measured and established the presence of upward vertical groundwater
gradients across the studied area. A groundwater gradient is a mathematical calculation that compares the
water level pressure reading at more than one depth. An upward vertical gradient results from a higher
water level measured at depth in comparison to the water level measured in shallow material. Because
water flows from regions of higher water levels (and associated pressures) to lower water levels, an upward
gradient indicates that potential groundwater flow would be upward, not downward—water would not flow
in a direction opposite to the measured water level/pressure gradient—thus, downward groundwater flow
or transport of contamination present in the groundwater is precluded. Groundwater elevation data from
2014 confirmed the prevalence of upward vertical gradients from the deeper aquifer across OU1. Upward
vertical gradients were confirmed at most locations from the intermediate to shallow zones with the
exception of the upgradient MW-7 well nest.

4.2 Contaminant Fate and Transport

PCBs were detected in one 2014 groundwater sample at a concentration below the residential drinking
water and GSI SLs. No PCB concentrations exceeded SLs. Although PCBs have been historically present or
detected in shallow groundwater collected and analyzed from wells immediately adjacent to former waste
disposal areas at OU1, PCBs are hydrophobic (not readily dissolved in water but preferentially attach to soil
particles), and do not transport easily within groundwater systems. The 2014 groundwater sampling and
analysis supports the PCB fate and transport data with a single low-level detection in a well screened
beneath soil with residuals.

4.3 Groundwater Contaminant Exposure Pathways

MDEQ completed a Site-wide Final (Revised) Human Health Risk Assessment (Camp Dresser & McKee 2003)
(HHRA) for the entire site, which includes:

e QUL1: Allied Paper Landfill

e QU2: Willow Boulevard/A Site Landfill

e QU3: King Highway Landfill

e QUA4: 12th Street Landfill

e OUS5: Kalamazoo River and Portage Creek

The HHRA quantitatively assessed potential risks to human health through exposure to media impacted with
PCBs. The primary exposure pathway related to groundwater at OU1 is from potential ingestion of or direct
contact with groundwater impacted with site-related contaminants. In 2014, PCBs were only detected in
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one groundwater sample collected at OU1 and was from a well screened near waste material. This
concentration was below drinking water and GSI SLs. Wells screened downgradient from waste material did
not have any detections of PCBs.
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SECTION 5

Conclusions

Conclusions from the 2014 groundwater investigation at OU1 include:

e In general, the 2014 investigation supports the previous findings that PCBs are not migrating offsite
in groundwater based on the following data:

— There was a single PCB detection that was in a well screened immediately adjacent to waste
material. PCBs were detected in 2014 in one groundwater sample (MW-8A). The well screen at
MW-8A is located immediately below waste material. The detected concentration was below
both the GSI and drinking water protection criteria.

— No PCB detections were in wells screened below, but not immediately adjacent to, waste
material. Based on boring logs, the majority of the wells in the 2014 groundwater sampling
investigation were located outside the lateral extents of waste material; however, waste
material was observed during drilling of the MW-16 well nest. PCBs were not detected in 2014
in the MW-16 well nest at any depth interval sampled.

— There were no PCB detections in perimeter samples located outside the extents of waste
material.

e The percentage of inorganics detected at concentrations exceeding SLs and/or background was
comparable between the Rl data set and the 2014 data.

e Based on the 2014 groundwater investigation data, no VOC groundwater exceedances were
attributed to OU1.

— The single PCE exceedance (MW-8) is believed to be related to the Panelyte property. PCE was a
contaminant of concern at Panelyte, and the 2014 result was within the range of historical
concentrations at the Panelyte property.

— The lack of VOC exceedances from QU1 is consistent with the determination of contaminants of
concern in the FS report (CH2M HILL 2013).

e Based on the 2014 groundwater investigation data, no SVOC groundwater exceedances were
attributed to OU1.

— The single PCP exceedance is believed to be related to the Strebor site because of the location in
former Strebor well MW-40I. PCP was a contaminant of concern at Strebor and historically was
detected in the same well.

— The FS identified 4-methylphenol as the only SVOC contaminant of concern for OU1 and was
based on soil exceedances (CH2M HILL 2013). There were no groundwater exceedances of
4-methylphenol in samples in either the Rl or the 32 samples analyzed in 2014.

e The general groundwater flow directions established for the CSM were confirmed as:
— Water table flow direction is toward Portage Creek.
— Intermediate and deep zone flow directions are toward the north-northeast.

— Vertical hydraulic groundwater gradients are predominantly upward across OU1 and at the
neighboring properties, preventing downward groundwater flow to the deep zone. In an
isolated instance (MW-7 well nest), a downward vertical gradient was present between the
shallow and intermediate zones. However, groundwater flow to the deep zone was still
prevented by an upward vertical gradient present between the intermediate and deep zones.
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5-2

Deeper soil type information (to an approximate elevation of 630 feet amsl) confirms the following
CSM characteristics for unconsolidated soil deposits:

— Alternating layers of permeable and less-permeable materials are present throughout each
boring.

— Soil layer types are not continuous in thickness or occurrence between each boring location.

— A continuous clay or silt aquitard or aquiclude does not appear to be present beneath OU1.

Silt and clay layers, where present, have a low permeability that impedes groundwater flow, as
evidenced by geotechnical laboratory analysis (5.7 x 107 to 8.1 x 108 centimeters per second).

A continuous aquitard or aquiclude is not present between shallow and deep zones at OU1,;
however, upward vertical gradients are present from the deeper regional aquifer. Based on existing
data, a migration pathway beneath the central waste mass at OU1 and the downgradient City
municipal wellfields is not currently apparent.

The results from the 2014 investigation represent the current groundwater conditions. An LTM
network should be developed with state and local agencies for continued monitoring if EPA selects a
remedy that includes a waste in-place component. The development of the LTM network and
monitoring program would consider monitoring locations, both laterally and vertically, and analytes
to be included.
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TECHNICAL MEMORANDUM CH2MHILL

Allied Landfill Site Reconnaissance Activities and
Documentation

Allied Paper, Inc./Portage Creek/Kalamazoo River OU1
WA No. 109-RICO-059B/Contract No. EP-S5-06-01

PREPARED FOR: USEPA Region 5
PREPARED BY: CH2M HILL

DATE: January 30, 2015
PROJECT NUMBER: 419665.FI.01

Introduction

This technical memorandum (TM) summarizes site activities and findings for the June 2014 site
reconnaissance performed by CH2M HILL at the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund
Site Operable Unit No. 1 (OU1) Allied Landfill (site) in Kalamazoo, Michigan. This TM also serves to finalize
the sampling locations for the 2014 groundwater investigation at the Site.

The site reconnaissance was performed for the areas/properties (Figure 1) located on or near the site,
identified as: Allied Landfill (OU1), Monarch Landfill (OU1), Panelyte property, Strebor property, and the
Performance Paper property. There is also a small portion of OU1 located north of the Allied Landfill
property along Alcott St. Existing wells identified at all areas were accessible, but most Performance Paper
wells and many Panelyte wells shown on the property maps were not found. Water level information for
Strebor wells located on both the Strebor and Performance Paper properties was provided to CH2M HILL by
Strebor for inclusion in the evaluation.

Objectives

The site reconnaissance involved three parts:

e Locate and identify existing wells, measure depth to water and bottom of well, collect global positioning
system (GPS) coordinates, note the general condition of the protective casing and well casing, and
photograph the location.

e Determine if the proposed locations for the new deep and intermediate monitoring wells (MW-40D,
MW-71, MW-7D, and MW-8D) are suitable for drilling using a rotosonic rig.

e Identify a drilling location for a proposed deep and intermediate well along Portage Creek, beyond the
northern limit of the sheet pile wall, generally located near MW-16B (Figure 1).

Site Activities

The site reconnaissance was performed June 17 through June 19, 2014. Jeff Keiser, Amanda Swisher, and
Andrew Walter of CH2M HILL arrived onsite the morning of June 17. CH2M HILL met with Ann Gilchrist of
Tetra Tech for a safety briefing and update of current site conditions. CH2M HILL then toured the site by
vehicle. After the vehicle tour, Swisher and Walter performed the site reconnaissance, beginning with the
assessment of the existing wells, followed by evaluation/confirmation of proposed deep and intermediate
monitoring well locations.

On June 19, CH2M HILL was joined by NTH Consultants staff, acting as a representative for the City of
Kalamazoo, to continue the evaluation of the existing monitoring wells. After assessing the condition of
wells at the Monarch Landfill, John Paquin, from the City of Kalamazoo, arrived to observe the proposed
locations for deep and intermediate wells.

EN0128151015MKE 1



ALLIED LANDFILL SITE RECONNAISSANCE ACTIVITIES AND DOCUMENTATION
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER OU1
WA NO. 109-RICO-059B/CONTRACT NO. EP-55-06-01

Summary of Findings

The following subsections include a summary of the field observations by area, based on the findings of the
site reconnaissance performed June 17 to 19, 2014.

Allied Landfill
A total of 84 wells and piezometers were identified at the Allied Landfill. The Allied wells were in good
condition, with the following exceptions:

e Concrete surface seals at many of the wells are eroded and those with square steel risers are no longer
rigid (unsecure).

e  Multiple wells have intact concrete surface seals that are completely heaved off of the ground surface.
o  Well MW-26 was completely concealed by overgrowth, but was located with significant effort.

e Wells OW-5P and OW-11A were slanted approximately 15 and 5 degrees, respectively, off vertical and
are not considered to be appropriate for groundwater sampling or groundwater elevation collection.

e Although in good condition, wells along the downgradient side of the sheet pile wall (between Portage
Creek and the sheet pile wall) had groundwater levels indicating artesian conditions. Water levels in the
wells were measured to be above the elevation of the ground surface, at or near the top of casing.

Detailed observations are shown in Attachment A, Table A-1.
Monarch Landfill

A total of 9 wells were identified at the Monarch Landfill. Some wells located in Monarch are very remote
and hard to access. Wells are in good condition, with the exception of MW-223, which does not have a
protective casing.

Panelyte Property

A total of 12 wells were found at the Panelyte property: 11 were identified by historical records (MW-1
through MW-11) and 1 unidentified well was found approximately 150 feet south of MW-3. The Panelyte
wells are in good condition, with the following exceptions:

e All wells were missing locks.

e Well MW-10 has a square steel casing and a 2-inch polyvinyl chloride (PVC) riser. A steel cap and
unknown length of steel pipe was found inside the PVC riser (Attachment C, Figure 80). The steel pipe
and cap could not be removed; therefore, depth to water and bottom measurements were not collected
and the well is not available for future groundwater elevation measurement.

Detailed observations are shown in Attachment A, Table A-2.

Strebor Wells

Two former Strebor wells, MW-30 and MW-40, are located within the Allied site boundary in the
northernmost portion of OU1 (Figure 1) and were accessible. Ownership of the wells was previously
conveyed to the Lyondell Trust and the wells are in good condition. Detailed observations are shown in
Attachment A, Table A-2.

The Strebor contractor, Bay West, collected water level data for Strebor wells on June 19 and provided the
data electronically to CH2M HILL. The depth to water measurements and well construction information
provided by Strebor is included in Attachment A, Table A-3.

Performance Paper Property

No wells were located at the Performance Paper property, with the exception of a Strebor well nest (MW-38
and MW-39) located within the Performance Paper site boundary. The area north of the Illinois Envelope
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building (Figure 1) appears to be recently graded and it is assumed that the wells were abandoned during
grading activities. Existing conditions are shown in Attachment C, Figures 84-87.

Recommendations

The following subsections include recommendations for the groundwater investigation, based on the
findings of the site reconnaissance performed June 17 through 19.

Proposed Intermediate or Deep Boring/Well Locations

The proposed location for deep well MW-40D (to be paired with existing Strebor well MW-40 on OU1
property) is located approximately 100 yards south of the Alcott Street entrance. The area is flat, and can be
considered an unpaved parking area. No obstructions are anticipated for the proposed location (Attachment
C, Figure 88).

The proposed location for MW-8S and MW-8D are in a relatively flat grassy area about 100 feet west of the
gravel road, near the existing Panelyte well MW-8. The proposed location is located uphill of the marshy
area adjacent to Portage Creek, and should support a drill rig (Attachment C, Figure 90).

The proposed location for MW-7D and MW-71 is located along the western boundary of the site. Although
the proposed location is a substantial distance west of the gravel access road, there is an established two-
track path to the location. The last 100 yards will be navigated off the path on firm, relatively flat ground
(Attachment C, Figure 89).

The locations for the deep boring location along Portage Creek were investigated (Attachment B1, identified
on the draft figure as MW-3001 and MW-300D). The marshy flat area adjacent to Portage Creek was deemed
to be unsuitable for drilling for two reasons. First, the area is inaccessible due to steep terrain leading to the
marshy area. Second, the ground surface is soft, with areas of standing water, and will not likely support the
weight of a rig that is capable of drilling the deep borehole.

The recommended location for the deep and possible intermediate well is near existing well MW-16B,
located on a flat area of high ground northwest of the end of the sheet pile wall. The area is accessible from
the access roads and has adequate space for drilling activities, as shown in Attachment C, Figure 91. The
boring log for MW-16B indicated some residuals at depths from 0 to 17 feet below ground surface (bgs) and
potential paper fibers from 24 to 29 feet bgs. The depth of the boring for MW-16B was 35 feet bgs. Although
residuals were previously noted at MW-16B, the location is recommended due to the accessibility
limitations for a truck-mounted rig, location near Portage Creek, and to provide effective triangulation with
other deep wells. Isolation casing will be installed to an estimated depth of 40 feet bgs due to the previous
indications of residuals (note small amounts of residuals are noted—no paper sludge material is noted). The
wells previously identified as MW-3001 and MW-300D will be paired with MW-16B and hereafter be referred
to as MW-16l and MW-16D.

Well Redevelopment

There are 29 existing wells proposed for sampling by the U.S. Environmental Protection Agency. The 29 wells
are recommended for redevelopment during the field investigation, prior to groundwater sampling. An
additional 6 wells (4 Allied and 2 Panelyte) are recommended for redevelopment based on a measured
variance of 1 foot or more between the measured depth to bottom and the bottom depth noted on the
original well construction records. Table 1 and Figure 1 identify the wells for redevelopment.

Groundwater Evaluation Maps

Groundwater elevation maps were not constructed using June 2014 depth to water data because they
would not be deemed accurate until a re-survey of the tops of the well casings (TOCs) can be performed. It is
likely that the reference elevations for TOCs noted in historical documents are inaccurate based on the
observed settlement and/or surface heave at wells. A survey will be performed to identify locational
coordinates and TOC and ground surface elevations for each of the newly-installed wells and all remaining
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ALLIED LANDFILL SITE RECONNAISSANCE ACTIVITIES AND DOCUMENTATION
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER OU1
WA NO. 109-RICO-059B/CONTRACT NO. EP-55-06-01

wells at Allied and Monarch Landfills, and at the Panelyte property once drilling activities are complete.
Wells designated for water level measurements are summarized in Table 1.

Attachments

Attachment A includes three summary tables. Table A-1 includes June 2014 field notes and measurements
for the wells located within OU1, consisting of Allied and Monarch Landfill areas. Table A-2 includes June
2014 notes and measurements for wells located within the Panelyte, Strebor, or Performance Paper
properties. Table A-3 includes water level measurements collected in June 2014 by the Strebor contractor.

Attachment B includes two figures with notations. Figure B-1 is the CH2M HILL map with well locations and
IDs generated from available historical records. Figure B-2 is a map provided by Bay West of Strebor wells
with an “X” over recently abandoned wells.

Attachment C is the photo log and photographs from the site reconnaissance. Photos of wells are alpha-
numerically listed on the table (except where nested wells are shown in the same picture) by area, Allied
(including Monarch), Panelyte, Strebor, and Performance Paper, followed by the proposed well locations
and potential well locations.
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TABLE 1
Summary of Activities to be Performed at Each Monitoring Well based on Reconaissance Activities, June 2014
Allied Landfill (OU1)

Water Level Groundwater
Site Well Number Measurement Survey Redevelop Sampling

Allied Landfill FW-101 X X
MW-5R
MW-6
MW-7
MW-7I
MW-7D
MW-8A
MW-16B
MW-16l

MW-16D
MW-19BR
MW-22AR
MW-22B

MW-23R
MW-26
MW-120A
MW-120B
MW-122A
MW-122AR
MW-122B
MW-124A
MW-124B
MW-125A
MW-126A
MW-24R
MW-126AR
MW-200A
MW-201B
MW-202B
MW-203B
MW-204B
MW-205B
MW-206A
MW-207
MW-208
MW-209
MW-210
MW-211
MW-212
MW-213
MW-214
MW-215
MW-216
MW-217
MW-218
MW-219
MW-220
MW-221R
MW-222
MW-223
MW-224
MW-225
MW-226
MW-227
MW-228
MW-229
MW-230
MW-231

MW-232
OW-1A

> X > X
X ox ox XX x x x
X X X X X X X X

xX X X
>

XXX X X X X X X X X X X X X X X X X X XX XXX XX XXXXNXNXNXXXNXXNXNXNXNXXNXNXNXNX XXXX X XXX X XXX
X X X X =
=

X X XX X XX XXX XX XXXXXXXXXXXXXXXXXXXXXXXMXXMXXXMXXMXXXMXMX X XXX X XXX X XXX
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TABLE 1
Summary of Activities to be Performed at Each Monitoring Well based on Reconaissance Activities, June 2014
Allied Landfill (OU1)

Water Level Groundwater
Site Well Number Measurement Survey Redevelop Sampling

OWw-1pP X
OW-2A
OWw-2B

OWw-2pP
OW-3AR

OW-3PR
OW-4AR
OW-4PR
OW-6A

OW-6P

OW-7PR
OW-9PR
OW-11A
OW-12A
OW-13A
OW-14pP
OW-15P
OW-16P
OW-17P

Panelyte Mw1
MW2
MW3
MwW4
MW5
MW6
MW7
MW8
MwsD ¢
MW9
MW10
MW11

X X X X X X X X X X X X[IX X X X X X X X X X X X X X X X X X

o

Strebor MW-1
MW-11
MW-16A
MW-21
MW-26A
MW-27
MW-30 ©
MW-35
MW-38
MW-39
MW-40 ©
MW-40D ¢
MW-47
MW-48
MW-50
MW-53
pZ-2

o o o o

o

o o

o

o o o o

HOX R XX o XXX e XX XX X X X X X X X X X X X X X[X X XX XXX XXXXXXX X X XXX

® New well to be installed during groundwater investigation. Well will be developed.

P Measurement to be collected by Strebor contractor concurrent with EPA activities

 Well ownership transferred to the Lyondell Trust. Deep well to be installed by EPA will be nested with the wells.
d Deep well to be installed by EPA will be nested with the wells.
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TABLE 2

Proposed Well Network for Laboratory Analysis

Allied Landfill OU1
Total Elevation
Depth of Top of Ground Elevation of Mid
Monitoring Casing Surface of Bottom Point of Double Cased Residuals-like Waste
Well/ Date Well Elevation Elevation of Screen Screen Screen Hydrostratigraphic Unit Screened (Unitsas ~ Well Screen Well riser ~ Well Installation noted X feet above top Screened in
Area Piezometer Installed (feet bgs) (feet AMSL) (feet AMSL) (feet AMSL)  Length (feet) (feet AMSL) Defined in RI) material material Drillhole' of screen waste? Residuals description (if noted)  Background Well
Allied MW-6 11/16/1985 25.0 812.70 810.7 785.7 3 787.2 Upper Sand SS Galvanized No X
Landfill MW-7 11/16/1985 31.0 818.94 817.4 786.4 3 787.9 Upper Sand ss Galvanized NA No X
MW-7D new new new new new new new Screen sandy material in vicinity of El. 630, ~187 new new X NA No X
ft deep, if present
MW-7I new new new new new new new Target = "Intermediate sand" butwhether new new X NA No X
constructed and where screened will depend on
deep boring results
MW-8A 8/10/1993 18.0 810.74 809.0 791.0 5 793.5 Peat/Upper Sand/Upper Aquitard SS SS Yes "Gray Paper Fibers"
MW-16B 6/13/1988 33.0 803.26 801.9 768.9 3 770.4 Intermediate Sand SS Galvanized 12 No "some paper residuals"
MW-16D new new new new new new new Screen sandy material in vicinity of El. 630, ~160 new new X NA No
to 180 ft deep, if present
MW-16l new new new new new new new Target = "Intermediate sand" but whether new new X NA No
constructed and where screened will depend on
deep boring results
MW-22AR 4/1/1998 16.5 805.79 807.5 791.0 5 793.5 Upper Sand/Peat SS SS X 3 No "Clay, trace cinders, damp (Fill)"
MW-22B 8/11/1993 48.0 809.25 804.6 757.6 5 760.1 Intermediate/Lower Sand SS SS NA No
MW-30° 11/4/1987 14.7 796.32 793.8 779.2 4.6 781.7 Upper sand SS SS "fill" ”?
MWw-40D" new new new new new new new Screen sandy material in vicinity of El. 630, ~160 new new X NA No
ft deep, if present
MW-40° 9/20/1990 92 797.16 794.76 702.76 5 705.26 Intermediate sand SS SS "fill" ”?
MW-122AR  3/31/1998 19.3 807.25 804.0 784.7 10 789.7 Upper Sand/Peat SS SS X NA No
MW-1228B 8/4/1993 60.3 806.58 803.6 743.3 5 745.8 Lower Sand SS SS NA No
MW-124B 8/19/1993 59.0 844.43 842.1 783.1 5 785.6 Upper Sand SS SS NA No
MW-125A 8/22/1993 25.0 810.05 807.7 783.2 5 785.7 Upper Sand/Peat SS SS 0.5 No "Light gray Paper Fibers"
MW-201B 10/5/2000 28.0 802.20 800.3 772.3 5 774.8 Upper/int sand SS SS X 18 No "trace residuals"
MW-203B 9/23/2000 23.7 801.97 798.3 774.7 4.7 777.0 Upper/int sand SS SS X 5 No "whitish gray Residual"
MW-204B 10/9/2000 84.0 807.05 800.6 716.6 5 719.1 Lower Sand SS SS X 66 No "residuals"
MW-2058B 10/11/2000 64.0 805.72 799.5 735.5 738.0 Lower Sand SS SS X 49 No "residuals"
MW-207 5/31/2002 33.0 805.00 797.9 765.3 4.6 767.6 Intermediate/Lower Sand SS SS X NA No -
MW-208 5/30/2002 23.0 804.42 796.3 773.3 5 775.8 Intermediate/Lower Sand SS SS X 8 No "geotextile fragments"
MW-209 6/17/2002 33.0 792.40 787.0 754.0 5 756.5 Intermediate Sand SS SS X NA No
MW-211 6/17/2002 28.6 793.15 788.1 759.9 4.7 762.3 Intermediate Sand SS SS X 20 No "trace residuals"
MW-212 6/18/2002 17.3 791.52 786.8 769.9 4.7 772.3 Intermediate Sand SS SS X NA No
MW-214 7/8/2002 30.0 803.66 794.2 764.6 4.6 766.9 Upper Aquitard/Intermediate Sand SS SS X 16 No
MW-218 3/28/2003 12.0 790.73 783.5 771.7 4.8 774.1 Upper Sand PVC PVC X NA No
MW-221R 4/8/2003 8.0 791.11 785.9 778.0 1.9 778.9 Upper Sand PVC PVC X NA No
MW-222 4/3/2003 10.0 797.32 792.8 783.2 4.6 785.5 Peat/Upper Sand SS SS X NA No
MW-224 3/12/2003 24.0 813.28 810.3 786.7 4.6 789.0 Upper Sand SS SS X 7 No residuals
MW-231 3/31/2003 22.0 790.66 785.9 764.1 4.8 766.5 Intermediate Sand PVC PVC X NA No
MW-232 3/31/2003 12.0 790.64 785.3 773.3 3 774.8 Upper Sand PVC PVC X NA No
Panelyte MW-8 5/21/2002 18.6 795.9 793.3 777.3 10 782.3 PVC
Property MW-8D new new new new new new new Screen sandy material in vicinity of El. 630, ~160 new new X NA No

to 180 ft deep, if present

Notes:

Analyses from Arcadis Figure 1-4 from 2009 Supplemental Groundwater Investigation Report; Table 4-3D (CD) from the Rl Report; and Figures 4-4B, 4-4D, and 4-4H of CDM.

SStrebor well on OU1 northern parcel

PPanerte well on OU1

Nnewly proposed "deep" boring located at OU1 North
iPer BBL Figure 14
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PROPOSED GROUNDWATER INVESTIGATION DRILLING/WELL LOCATIONS
(Locations Approximate)
New Well for Development and Sampling & Analysis
Existing Well for Sampling & Analysis
Redevelop Existing Well for Water Levels
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1. TOPOGRAPHIC MAPPING NORTH OF FORMER TYPE Il LANDFILL AREA, AND BRYANT HRDLs/FRDLs PRODUCED USING PHOTOGRAMETRIC METHODS BY LOCKWOOD, INC. FROM AERIAL PHOTOGRAPHY
FLOWN MAY 1991. BASE MAP INFORMATION WITHIN FORMER TYPE Il LANDFILL AREA AND AREA NORTH OF WESTERN DISPOSAL AREA FIELD SURVEY OBTAINED FROM PLAN ENTITLED "TOPOGRAPHIC
AND BOUNDARY SURVEY OF ALLIED PAPER, INC. KALAMAZOO, MI. SECTION 27. TOWN 2 SOUTH, RANGE 11 WEST,” PREPARED BY WADE—TRIM, INC., DATED 7/8/99. BASE MAP INFORMATION WITHIN
BRYANT HRDLs/FRDLs AREA OBTAINED FROM PLAN ENTITLED "AS BUILT SURVEY OF ALLIED PAPER SITE” PREPARED BY PREIN AND NEWHOF, KALAMAZOO, MI. DATED 1/27/05 (PROJECT NO.
2000171K). TOPOGRAPHIC CONTOUR LINES INSIDE THE MONARCH HRDL AREA SURVEYED BY PREIN & NEWHOF SURVEYORS ON 4/03. NGVD 1929. BASE MAP INFORMATION IN THE WESTERN
DISPOSAL AREA BASED ON TOPOGRAPHIC SURVEY PERFORMED BY PREIN & NEWHOF, DRAWING FILE NUMBER 2060643K, DATED SEPTEMBER 27, 2006. BASE MAP INFORMATION AND PERFORMANCE
PAPER WELL LOCATIONS BY MACTEC (2002), AND ATLANTIC TESTING (1990) NORTH OF ALCOTT STREET PREPARED BY DIGITIZING A PAPER COPY OF A PDF OF A DRAWING MADE BY "FISHBECK,
THOMPSON, CARR & HUBER ENGINEERS—SCIENTISTS—ARCHITECTS” TITLED BASELINE ENVIRONMENTAL ASSESSMENT-SITE PLAN PROJECT NUMBER GO3561A, DATED 2005, AT A SCALE OF 1"=150".
PERFORMANCE PAPER WELL LOCATIONS BY "ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.” (ECT), DIGITIZED FROM PAPER COPY OF A PDF OF A DRAWING MADE BY "ECT” TITLED "SITE MAP
WITH SAMPLING LOCATIONS — FIGURE 4", DATED 2005, AT A SCALE OF 1"=200".

2. ELEVATIONS ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM (NGVD) 1929.
3. COORDINATE GRID IS REFERENCED TO THE MICHIGAN STATE PLANE (SOUTH ZONE) COORDINATE SYSTEM (NAD83).
4. ALLIED PROPERTY LINES ESTABLISHED USING: WADE-TRIM SURVEY (9/1999)-NORTHERN PARCEL ONLY; ATWELL HICKS, INC. SURVEY (11/2002); AND PREIN AND NEWHOF SURVEY (12/2002).

5. PORTAGE CREEK OUTLINE WITHIN THE ALLIED PROPERTY UPDATED ON 12/4/02 USING DIGITAL ORTHOGRAPHY BY AIR LAND SURVEYS, INC.(4/24/00) SCANNED FROM CDM DRAWING
DETSVR/DETLOQ7770/C: /PROJ/28963/_GIS/OU1/0U1 _REPORT.APR REVISED 11/10/02. PORTAGE CREEK OUTLINE NORTH OF THE ALLIED PROPERTY UPDATED ON 12/4/02 USING A CDM CREEK
OUTLINE PREPARED ON 9/23/02 PROVIDED ON COMPACT DISK.

6. PERFORMANCE PAPER, STREBOR AND PANELYTE SITE MONITORING WELLS SURVEY BY PREIN AND NEWHOF (6/2009).
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Attachment A
Summary of Field Measurements and Observations




TABLE A-1

0OU1 Site Monitoring Well Characteristics and Notes - June 2014
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, Ml

Total
Depth of Top of Ground Elevation Elevation
Monitoring Casing Surface of Bottom of Top of Surface Seal
Well/ Well Elevation Elevation Stick up of Screen Screen Depth to Well Located Intact (Y| JPlugSeals |Depthto Water Depth to Protective Inner Well Riser
Piezometer | (feet bgs) | (feet AMSL) | (feet AMSL) | Height (ft) | (feet AMSL) | (feet AMSL) | Bottom (ft) (Y/N) Northing Westing / N) (Y/N) (ft) Bottom (ft) | Photo Number GPS +/- Casing Type Type Notes
FW-101 5.0 800.4 797.3 3.1 793.1 795.3 7.3 y 42.26012 85.57655 na y 4.41 7.48 1589 16 na Steel 2"
MW-5R 26.1 811.9 810.1 1.8 783.6 789.6 28.3 y 42.2639 85.57512 n y 18.75 28.06 1645 18 Sqr. Steel Steel 2"
MW-6 25.0 812.7 810.7 2.0 785.7 788.7 27.0 y 42.26389 85.57842 na y 14.22 28 1650 20 Sqr. Steel Steel 2"
MW-7 31.0 818.9 817.4 1.5 786.4 789.4 32.5 y 42.26236 85.57792 y y 18.88 33.2 1651 20 steel 4" Steel 2" casing cap does not close
MW-8A 18.0 810.7 809.0 1.7 791.0 796.0 19.7 y 42.2602 85.57736 y/n y 11.5 20.28 1634, 1635 steel 4" Steel 2" seal intact, but heaved off the ground 4"
MW-168 33.0 803.3 801.9 1.4 768.9 771.9 34.4 y 42.26424 85.57405 na y 15.85 35.4 1646 18 Sqr. Steel PVC 2"
MW-19BR 39.0 822.1 819.5 2.6 780.5 785.5 41.6 y 42.2631 85.57313 na y 25.68 40.9 1647 steel 4" Steel 2" no surface seal
MW-22AR 16.5 805.8 807.5 -1.7 791.0 796.0 14.8 y 42.26366 85.57256 na y 15.78 16.73 1629 16 steel Steel 2" no surface seal
MW-228B 48.0 809.3 804.6 4.6 757.6 762.6 51.7 y 42.26068 85.57352 na y 16.37 51.83 1607 15 steel Steel 2" no surface seal
MW-23R 25.0 809.3 804.0 5.3 779.0 784.0 30.3 y 42.26016 85.57554 na y 15.41 32.31 1598 steel Steel 2" no surface seal
MW-26 9.0 792.1 790.0 2.1 781.0 784.0 11.1 y 42.26114 85.57205 na y 4.94 11.31 1619, 1620 20 Sqr. Steel Steel 2" excssive vegetation around well, needs clearing
MW-120A 23.5 822.2 819.6 2.6 796.1 801.1 26.1 y 42.26125 85.57628 y/n y 21.08 26.32 1648 14 steel 4" Steel 2" surface seal intact, but heaved off the ground 6"
MW-120B 30.5 821.9 819.4 2.5 788.9 793.9 33.0 y 42.26132 85.57631 y/n y 22.86 33.19 1648 17 steel 4" Steel 2" surface seal intact, but heaved off the ground 12"
MW-122A 21.5 806.5 803.4 3.1 781.9 791.9 24.6 y 42.26368 85.57257 na y 15.53 22.56 1629 17 steel Steel 2" no surface seal
MW-22AR 19.3 807.3 804.0 3.3 784.7 794.7 22.6 y 42.26063 85.57348 na y 16.12 19.02 1609 12 steel Steel 2" no surface seal
MW-122B 60.3 806.6 803.6 3.0 743.3 748.3 63.3 y 42.26366 85.57258 na y 16.29 61.4 1629 17 steel Steel 2" no surface seal
MW-124A 36.0 843.7 841.3 2.4 805.3 815.3 38.4 y 42.26036 85.57125 y y 29.27 39.25 1678 18 steel 4" Steel 2"
MW-124B 59.0 844.4 842.1 2.3 783.1 788.1 61.3 y 42.26637 85.57121 y y 40.71 61.3 1678 16 steel 4" Steel 2"
MW-125A 25.0 810.1 807.7 2.3 783.2 788.2 26.8 y 42.26091 85.57198 n y 16.75 27.1 1679 steel 4" Steel 2" surface seal cracked in half
MW-126A 20.5 805.7 802.8 2.9 782.3 787.3 23.4 y 42.26031 85.57376 y y 9.7 23.6 1682 18 steel 4" Steel 2"
MW-126AR 21.5 805.1 803.6 1.5 782.1 787.1 23.0 y 42.26035 85.57378 y y 10.76 23.45 1682 14 Sqr. Steel Steel 2"
MW-200A 15.8 803.7 800.9 2.8 785.1 790.1 18.6 y 42.25986 85.57668 y y 7.99 18.93 1588 18 Sqr. Steel Steel 2"
MW-201B 28.0 802.2 800.3 1.9 772.3 777.3 29.9 y 42.26008 85.57593 y y 6.15 30.19 1596 18 steel pvc
MW-202B 35.0 803.7 801.1 2.6 767.9 772.6 35.8 y 42.26012 85.57533 na y 11.26 40.08 1599 18 steel Steel 2"
MW-203B 23.7 802.0 798.3 3.7 774.7 779.4 27.3 y 42.26028 85.57469 na y 11.3 31.84 1601 13 steel Steel 2"
MW-204B 84.0 807.1 800.6 6.4 716.6 721.6 90.4 y 42.26197 85.57197 na y 1.56 92.4 1622 15 steel Steel 2"
MW-2058B 64.0 805.7 799.5 6.2 735.5 740.5 70.2 y 42.2627 85.57198 na y 12.12 70.1 1624 11 steel Steel 2"
MW-206A 12.0 800.9 797.7 3.1 785.7 790.7 15.2 y 42.26015 85.57625 na y 4.38 15.22 1589 16 steel Steel 2"
MW-207 33.0 805.0 797.9 7.1 765.3 769.9 39.7 y 42.26055 85.57385 na y 9.73 40.13 1605 12 steel Steel 2"
MW-208 23.0 804.4 796.3 8.1 773.3 778.3 31.1 y 42.26073 85.57284 na y 9.19 31.04 1612 15 steel Steel 2"
MW-209 33.0 792.4 787.0 5.4 754.0 759.0 38.4 y 42.26254 85.5718 n y 0 38 1632 16 steel Steel 2" casing not secure, water to the top of riser
MW-210 18.1 806.6 797.0 9.5 779.0 784.0 27.6 y 42.26038 85.57451 na y 11.78 27.3 1602 15 steel Steel 2"
MW-211 28.6 793.2 788.1 5.0 759.9 764.6 33.3 y 42.26178 85.57187 n y 1.31 33.49 1630 15 steel Steel 2" casing not secure
MW-212 17.3 791.5 786.8 4.7 769.9 774.6 21.6 y 42.26356 85.57236 y y 3.9 22.12 1633 steel Steel 2" casing not secure
MW-213 21.0 791.7 787.4 4.3 766.8 771.4 24.9 y 42.26161 85.57181 y y 0.025 25.02 1631 steel Steel 2" casing not secure
MW-214 30.0 803.7 794.2 9.5 764.6 769.2 39.1 y 42.26277 85.57198 na y 16.08 39.57 1626 10 steel Steel 2"
MW-215 6.0 790.6 783.6 7.0 777.8 782.6 12.8 y 42.26498 85.57632 y y 8.04 12.95 1644 12 Sqr. Steel PVC2" 3' pvc protective case
MW-216 9.6 790.5 783.6 6.9 774.2 779.0 16.3 y 42.26486 85.57557 y y 8.35 16.46 1643 17 Sqr. Steel PVC 2" 12" pvc protective case
MW-217 9.6 790.8 783.2 7.6 774.7 776.7 16.1 y 42.26477 85.5753 na y 7.93 17.52 1642 11 Sqr. Steel PVC 2"
MW-218 12.0 790.7 783.5 7.2 771.7 776.5 19.0 y 42.26465 85.57476 na y 5.27 19.42 1641 17 Sqr. Steel PVC 2"
MW-219 13.5 791.0 788.9 2.1 775.6 780.4 15.4 y 42.26458 85.57411 y y 2.02 20.4 1640 14 Sqr. Steel PVC 2" 12" pvc protective case
MW-220 6.0 790.8 785.9 4.9 780.1 784.9 10.7 y 42.2643 85.57364 y y 7.08 10.9 1639 19 Sqr. Steel PVC 2" 3' pvc protective case
MW-221R 8.0 791.1 785.9 5.2 778.0 779.9 13.1 y 42.26393 85.57291 y y 9.24 13.32 1636 14 Sqr. Steel PVC 2" 12" pvc protective case
MW-222 10.0 797.3 792.8 4.5 783.2 787.8 14.1 y 42.26012 85.5747 y y 3.34 14.41 1683 12 Sqr. Steel Steel 2"
MW-223 9.0 797.9 794.3 3.6 785.3 788.2 12.6 y 42.26059 85.57299 na y dry 5.2 1681 14 none Steel 2" 12" steel protective case that is unsecure
MW-224 24.0 813.3 810.3 3.0 786.7 791.3 26.6 y 42.26079 85.57247 y y 21.91 26.97 1680 15 Sqr. Steel Steel 2" 12" steel protective case
MW-225 9.5 792.9 789.4 3.5 780.3 784.9 12.6 y 42.26117 85.57174 y y 5.71 12.43 1677 17 Sqr. Steel Steel 2"
MW-226 2.0 790.7 783.8 6.9 781.8 783.8 8.9 y 42.26489 85.57562 y y 7.31 9.04 1643 12 Sqr. Steel Steel 2" 3' pvc protective case
MW-227 2.0 790.7 782.1 8.6 780.1 782.1 10.6 y 42.2648 85.57523 na y 8.14 10.06 1642 16 Sqr. Steel Steel 2"
MW-228 3.0 791.0 783.4 7.6 780.4 783.4 10.6 y 42.26465 85.57479 y y 8 10.55 1641 Sqr. Steel PVC 2" 3' pvc protective case
MW-229 4.0 791.3 784.3 7.0 780.3 784.3 11.0 y 42.2646 85.57434 y y 8.45 8.95 1640 15 Sqr. Steel PVC 2" 3' pvc protective case
MW-230 4.0 790.9 785.9 5.0 781.9 785.9 9.0 y 42.26403 85.57318 y y 6.45 9.03 1637 18 Sqr. Steel PVC 2" 3' pvc protective case
MW-231 22.0 790.7 785.9 4.8 764.1 768.9 26.6 y 42.265 85.57629 y y 3.89 28.93 1644 18 Sqr. Steel PVC 2" 12" pvc protective case
MW-232 12.0 790.6 785.3 5.3 773.3 776.3 17.3 y 42.26426 85.57364 y y 7.49 17.56 1639 20 Sqr. Steel PVC 2" 12" pvc protective case
OW-1A 20.5 803.1 806.7 -3.6 786.3 788.3 16.8 y 42.2632 85.57227 na y 17.63 24.4 1628 15 steel PVC1" ata 5 degree slant
OW-2A 18.5 804.0 804.6 -0.6 786.2 788.1 17.8 y 42.26199 85.57198 na y 16.67 20.6 1623 13 steel PVC1"
OW-28B 34.4 803.8 804.4 -0.6 770.4 775.2 33.4 y 42.262 85.572 na y 13.91 36.37 1623 13 steel PVC1"
OW-2P 15.5 804.2 804.7 -0.5 789.3 794.1 14.9 y 42.26199 85.57198 na y 17.06 17.66 1623 11 steel PVC1"
OW-3AR 15.0 803.9 799.1 4.8 784.1 788.7 19.8 y 42.261 85.57243 na y 15.41 22.09 1616 14 steel PVC1"
OW-4PR 8.4 811.3 801.4 9.9 793.0 800.5 18.3 y 42.26048 85.57445 na y 15.15 18.62 1603 14 steel PVC1"
OW-6A 31.9 817.3 818.2 -0.9 786.3 791.1 31.0 y 42.26026 85.57638 na n dry 34.59 1592 15 Sqr. Steel PVC 2" extraction well 15' to the east
OW-6P 21.5 817.4 818.2 -0.8 796.8 801.6 20.6 y 42.26023 85.57646 na y 18.05 22.11 1591 15 steel pvc stick up top does not cover riser
OW-7PR 16.8 806.0 805.9 0.1 789.4 794.2 16.6 y 42.26355 85.5729 na y 16.27 19.66 1630 12 steel PVC1"
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TABLE A-1

0OU1 Site Monitoring Well Characteristics and Notes - June 2014
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, Ml

Total
Depth of Top of Ground Elevation Elevation
Monitoring Casing Surface of Bottom of Top of Surface Seal
Well/ Well Elevation Elevation Stick up of Screen Screen Depth to Well Located Intact (Y| JPlugSeals |Depthto Water Depth to Protective Inner Well Riser
Piezometer | (feet bgs) | (feet AMSL) | (feet AMSL) | Height (ft) | (feet AMSL) | (feet AMSL) | Bottom (ft) (Y/N) Northing Westing / N) (Y/N) (ft) Bottom (ft) | Photo Number GPS +/- Casing Type Type Notes
OW-9PR 10.0 811.5 801.1 10.4 791.1 796.1 20.4 y 42.26019 85.57507 na y 18.77 20.55 1600 11 steel pvc
OW-11A 18.5 804.0 799.4 4.6 781.2 785.9 22.8 y 42.26284 85.57201 na y 15.25 22.46 1627 15 steel PVC1" ata 5 degree slant
OW-12A 24.4 807.7 803.9 3.8 779.7 784.4 28.0 y 42.26069 85.5735 na n 16.37 32.24 1608, 1610 14 steel PVC1" riser above top of casing
OW-13A 14.8 800.8 798.0 2.8 783.4 786.2 17.4 y 42.26052 85.57404 na y 14.55 21.79 1604 15 steel PVC1"
OW-14P 8.0 804.2 795.8 8.4 788.0 792.8 16.2 y 42.26081 85.57283 na y 13.5 16.45 1613 11 steel PVC1"
OW-15P 16.7 813.8 809.3 4.5 792.7 797.6 21.1 y 42.26014 85.57574 na y 17.28 20.36 1597 10 steel PVC1"
OW-16P 7.1 806.1 797.7 8.4 790.7 795.6 15.4 y 42.26064 85.57317 na y 12.11 15.5 1611 16 steel PVC1"
OW-17P 6.5 803.6 794.0 9.6 787.6 792.5 16.0 y 42.26172 85.57192 na y 14.03 16.05 1621 10 steel PVC1"
Undocumented Wells
SP611 | y 42.26012 85.57655 na y 4.04 4.54 1590 15 na PVC 2" 15' south of FW-101
P1 (unmarked) y 42.26039 85.5765 na y na na 1593 na PVC2" 40' NW of OW-6P. DTW, DTB not collected due to odor
MW-9 y 42.26006 85.57597 na y 6.48 29.98 1595 12 Sqr. Steel pvc very rusty casing. 8' west of MW-201B
MW-10 y 42.2606 85.5735 na y 14.83 29.33 1606 12 steel steel in nest with MW-22
MW-24R y 42.26139 85.57186 na y dry 7.9 1618 steel steel extention on riser
OW-5P y 42.26024 85.57603 na y dry 4.56 1594 17 steel PVvC1" 15 deg slant, casing will not close with J-Plug on
OW-4AR y 42.26046 85.57449 na y 16.67 17.74 1603 16 steel PVC1" in nest with OW-3AR
OW-13P y 42.26049 85.57407 na y dry 10.75 1604 12 steel PVC1" next to OW-13A
OW-13B y 42.26051 85.57401 na y dry 7.52 1604 12 steel PVC1" next to OW-13A
OW-3B y 42.26102 85.57252 na y 13.23 44.28 1614 11 steel PVC1" in nest with OW-3AR
OW-3PR y 42.26104 85.57242 na y dry 15.96 1615 18 steel PVC1" in nest with OW-3AR
OW-10P y 42.26129 85.57205 na y dry 16 1617 18 steel PVC1" By OW-3AR
OW-11P y 42.26273 85.57201 na y dry 9.94 1625 11 steel PVC1" By MW-205B
Notes: Sqr. Steel is a square shaped well casing

DTW was collected where paint marks or notches were visible on the top of riser, otherwise facing north
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TABLE A-2
Offsite Monitoring Well Characteristics and Notes - June 2014
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, Ml

Ground
Top of Casing | Elevation Screened Top of Bottom of Surface Seal
Well Boring Log Elevation (feet (feet Stick up Interval | Screen (feet | Screen (feet| Depth to Well Located Intact (Y| JPlugSeals [Depthto Water Depth to
Number Available Date Installed AMSL)1 AMSL)1 Height (ft) | (feet bgs) AMSL)1 AMSL)1 Bottom (ft) | Aquifer Unit (Y/N) Northing Easting / N) (Y/N) (ft) Bottom (ft) | Photo Number GPS +/- Notes
Strebor Property
MW-1 No NA 802.79 801.2 1.59 11-16 790.2 785.2 17.59 Surficial No access. Strebor to provide.
MW-7 No NA 795.28 793.2 2.08 7-12 786.2 781.2 14.08 Surficial ABANDONED
MW-15 No NA 797.23 796.2 1.03 5.5-10.5 790.7 785.7 11.53 Surficial ABANDONED. Strebor to provide MW-15A.
MW-21 No NA 794.63 792.8 1.83 5-10 787.8 782.8 11.83 Surficial No access. Strebor to provide.
MW-24 Yes 9/1/1987 799.97 797.6 2.37 5.3-13.1 792.3 784.5 15.47 Surficial ABANDONED
MW-25 Yes 9/7/1987 795.04 792.9 2.14 22.3-27.1 775.3 765.8 29.24 Surficial ABANDONED
MW-30 Yes 11/5/1987 796.32 793.8 2.52 9.7-14.7 784.1 779.1 17.22 Surficial y 42.26955 85.57845 y y 12.51 17.57 1665 12 Transferred to Lyondell Trust. Steel riser, steel casing
MW-35 Yes 11/13/1988 794.88 792 2.88 15.3-20.3 776.7 771.7 23.18 Surficial No access. Strebor to provide.
MW-36 Yes 9/17/1990 788.55 785.7 2.85 2-12 783.7 773.7 14.85 Surficial ABANDONED
MW-37 Yes 9/18/1990 788.28 785.9 2.38 82 -87 703.9 698.9 89.38 Regional ABANDONED
MW-38 Yes 9/19/1990 781.5 779.2 2.3 2.2-12.2 777 767 14.5 Surficial No access. Strebor to provide.
MW-39 Yes 9/20/1990 781.55 7789 2.65 80.5 -85.5 698.4 693.4 88.15 Regional No access. Strebor to provide.
MW-40 Yes 9/2/1990 796.51 794.1 2.41 87-92 707.1 702.1 94.41 Regional y 42.26954 85.57838 y y 5.49 87 1666 13 Transferred to Lyondell Trust. Steel riser, steel casing
Panelyte Property
Mw1 Yes 5/23/2002 797.16 794.6 2.56 7-17 787.6 777.6 19.56 Surficial y 42.26757 85.57861 y y 7.68 20.05 1662 18 steel, pvc, no lock
MwW2 Yes 5/22/2002 795.98 793.6 2.38 5-15 788.6 778.6 17.38 Surficial y 42.26844 85.57917 y n 7.92 17.39 1663 steel, pvc, no lock
MW3 Yes 5/22/2002 799.44 797 2.44 6-16 791 781 18.44 Surficial y 42.26583 85.57926 y n 4.89 18.64 1654 no lock
MwW4 Yes 5/23/2002 795.33 793 2.33 4-14 789 779 16.33 Surficial y 42.26648 85.57839 y y 4.76 16.97 1656 steel, pvc, no lock
MW5 Yes 5/24/2002 795.05 792.5 2.55 2-12 790.5 780.5 14.55 Surficial y 42.26779 85.57792 y y 6.37 7.1 1664
MW6 Yes 5/28/2002 795 792.7 2.3 4-14 791 781 14 Surficial y 42.26728 85.57784 y n 6.35 6.43 1661 20 TOC and Ground Elevation were reversed
MW7 Yes 5/28/2002 795.4 793.3 2.1 4-14 789.3 779.3 16.1 Surficial y 42.26854 85.57761 y y 7.58 16.55 1657 12 steel, pvc, no lock
MwWs8 Yes 5/21/2002 795.9 793.3 2.6 6-16 787.3 777.3 18.6 Surficial y 42.2659 85.57803 y y 5.29 18.8 1652 steel, pvc, no lock
MwW9 Yes 5/20/2002 781.11 778.9 2.21 1-3.5 777.9 775.4 5.71 Surficial y 42.2686 85.5771 y n 1.58 5.74 1658 17 steel, pvc, no lock
steel, pvc, no lock. Could not remove metal cap on pvc
MW10 Yes 5/20/2002 781.56 779.1 2.46 4-5.7 775.1 773.4 8.16 Surficial y 42.26751 85.57707 y cap nr nr 1659, 1660 18 riser
Mwi11 Yes 5/20/2002 782.95 780.8 2.15 3-5.5 777.8 775.3 7.65 Surficial y 42.26641 85.57728 y n 1.79 8.07 1653 18 steel, pvc, no lock
Unknown y 42.2656 85.57909 y n 5.17 25 1655 steel, pvc, no lock. 150' south of MW3
Performance Paper Property
ATL-03 Yes 8/11/1990 777.38 773.6 3.78 10.2 -15.2 763.4 758.4 18.98 Surficial
ATL-04 Yes 8/11/1990 780.27 777.6 2.67 19.7 -24.7 757.9 752.9 27.37 Surficial Remaining onsite
ATL-05 Yes 8/11/1990 773.42 769.9 3.52 9.6-14.6 760.3 755.3 18.12 Surficial Remaining onsite
MW2-02 No NA 783.4 781 2.4 13.1-18.1 767.9 762.9 20.5 Surficial Remaining onsite
MW-3 No NA NA NA 5-15 NA NA NA Surficial
MW3-01 No NA 777.44 775.3 2.14 22-27 753.3 748.3 29.14 Surficial
MW3-02 No NA 777.81 775.6 2.21 8.7-13.7 766.9 761.9 15.91 Surficial
MW3-04 No NA 776.07 776.2 -0.13 17.7 -22.7 758.5 753.5 22.57 Surficial
MW-4 No NA NA NA 15-25 NA NA NA Surficial
MW-5 No NA NA NA 5-15 NA NA NA Surficial
MW-6 No NA 780.27 777.7 2.57 13-23 764.7 754.7 25.57 Surficial
MW-7 No NA 783.72 780.8 2.92 15-25 765.8 755.8 27.92 Surficial Remaining onsite
MW-9 No NA 787.64 784.8 2.84 15.4-20.4 769.4 764.4 23.24 Surficial
MW-10D No NA 781.52 778.5 3.02 33.6-38.6 744.9 739.9 41.62 Surficial
MW-10S No NA 780.73 778.1 2.63 10.9-15.9 767.2 762.2 18.53 Surficial
MW-11 No NA 778.96 776.1 2.86 8.3-13.3 767.8 762.8 16.16 Surficial
MW-12D No NA 771.65 768.8 2.85 28.7 -33.7 740.1 735.1 36.55 Surficial abandoned, as shown in area photos 84-87, Attachment C
MW-12S No NA 771.41 768.6 2.81 6.4-11.4 762.2 757.2 14.21 Surficial
MW-13 No NA 788.4 785.5 2.9 19.6 -24.6 765.9 760.9 27.5 Surficial
MW-14 No NA 767.76 764.5 3.26 3.2-8.2 761.3 756.3 11.46 Surficial
MW-15D No NA 779.79 777.1 2.69 35.8-40.8 741.3 736.3 43.49 Surficial
MW-15S No NA 779.72 777.2 2.52 15.1-20.1 762.1 757.1 22.62 Surficial
MW-16D No NA 777.36 774.5 2.86 31.5-36.5 743 738 39.36 Surficial
MW-16S No NA 776.94 774.5 2.44 12.3-17.3 762.2 757.2 19.74 Surficial
MWB-02 No NA 783.25 780.5 2.75 17.3-22.3 763.2 758.2 25.05 Surficial Remaining onsite
MWB-03 No NA NA NA 20.4 -25.4 NA NA NA Surficial Remaining onsite
MWLTI No NA NA NA 16.3-21.3 NA NA NA Surficial
PW-1 No NA 789.47 786.4 3.07 34.7 -39.7 751.7 746.7 42.77 Surficial
PW-2 No NA 786.18 783 3.18 22.1-27.1 760.9 755.9 30.28 Surficial
PW-3 No NA 778.22 774.3 3.92 11.6 -16.6 762.8 757.8 20.42 Surficial
PW-4 No NA 775.63 772.6 3.03 12.6-17.6 760 755 20.63 Surficial
PW-5 No NA 775.04 772.1 2.94 21.6-26.6 750.4 745.4 29.64 Surficial
PW-6 No NA 774.24 771 3.24 24.2 -29.2 746.9 741.9 32.34 Surficial




Table A-3
Groundwater Elevations

Strebor, Inc.
Kalamazoo, Michigan

TOC Water

Well |Elevation DTP DTW [Elevation

Number [(ft NVGD)| (ft BTOC)|(ft BTOC)|(ft NVGD)

Date Collected 6/19/2014

MW-1 803.2 9.40 793.80

MW-11 796.23 NM Well being purged
MW-16A | 797.31 9.26 788.05

MW-21 795.01 7.93 787.08
MW-26A | 791.19 5.68 785.51

MW-27 796.56 9.56 787.00

MW-35 | 795.83 8.02 787.81

MW-38 782.17 7.48 774.69

MW-39 782.18 -8.43 790.61 flowing artesian
MW-47 800.17 9.21 790.96

MW-48 800.75 8.91 791.84

MW-50 | 799.59 9.49 790.10

MW-53 797.76 8.67 789.09

pPZz-2 794.39 7.30 787.09
Notes

TOC - top of casing

ft - feet

NGVD - National Geodetic Vertical Datum

BTOC - below top of casing

DTP - depth to product

DTW - depth to water

NM - not measured

MW-39 is a flowing artesian well - DTW values are negative values because the water level
is above the top of the casing, as determined by pressure measurements. Conversion
factor: 1lb. = 27"

Field measurements performed and provided by Bay West under contract to Strebor.
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PROPOSED LONG TERM MONITORING PROGRAM WELL LOCATIONS
(Locations Approximate)
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Attachment C
Photo Log




Well/Photo | Figure No. Well/Photo ID Figure No. Well/Photo ID Figure No.
ID
FW-101 Figure 1 MW-211 Figure 31 OW-10P Figure 57
MW-5R Figure 2 MW-211R Figure 32 OW-11A Figure 58
MW-6 Figure 3 MW-212 Figure 33 OW-11P Figure 59
MW-7 Figure 4 MW-213 Figure 34 OW-12A Figure 60
MW-8A Figure 5 MW-214 Figure 35 OW-13A Figure 61
MW-8A Figure 6 MW-215 Figure 36 OW-13B Figure 61
MW-9 Figure 7 MW-216 Figure 37 OW-13pP Figure 61
MW-10 Figure 8 MW-217 Figure 38 OW-14pP Figure 62
MW-16B Figure 9 MW-218 Figure 39 OW-15P Figure 63
MW-19-BR | Figure 10 MW-219 Figure 40 OW-16P Figure 64
MW-22AR Figure 11 MW-220 Figure 41 OW-17pP Figure 65
MW-22B Figure 12 MW-222 Figure 42 SP-611 Figure 66
MW-23R Figure 13 MW-223 Figure 43 SP-N Figure 67
MW-24R Figure 14 MW-224 Figure 44 Unmarked PVC (50' SE | Figure 68
of MW-120 nest)
MW-26 Figure 15 MW-225 Figure 45 Unmarked PVC (40'N | Figure 69
of OW-6P)
MW-120A Figure 16 MW-226 Figure 37 MW-1 (Panelyte) Figure 70
MW-120B Figure 16 MW-227 Figure 38 MW-2 (Panelyte) Figure 71
MW-122A Figure 17 MW-228 Figure 39 MW-3 (Panelyte) Figure 72
MW-122B Figure 17 MW-229 Figure 40 MW-4 (Panelyte) Figure 73
MW-122AR | Figure 17 MW-230 Figure 46 MW-5 (Panelyte) Figure 74
MW-124A Figure 18 MW-231 Figure 36 MW-6 (Panelyte) Figure 75
MW-124B Figure 18 MW-232 Figure 41 MW-7 (Panelyte) Figure 76
MW-125A Figure 19 OW-1A Figure 47 MW-8 (Panelyte) Figure 77
MW-126A Figure 20 OW-2A Figure 48 MW-9 (Panelyte) Figure 78
MW-126AR | Figure 20 OW-2B Figure 48 MW-10 (Panelyte) Figure 79
MW-200A Figure 21 OW-2P Figure 48 MW-10 (Panelyte) Figure 80
MW-201B Figure 22 OW-3AR Figure 49 MW-11 (Panelyte Figure 81
MW-202B Figure 23 OW-3B Figure 50 MW-30 (Strebor) Figure 82
MW-203B Figure 24 OW-3PR Figure 51 MW-40 (Strebor) Figure 83
MW-204B Figure 25 OW-4AR Figure 52 Performance Paper Figure 84-87
MW-205B Figure 26 OW-4PR Figure 52 Proposed location for | Figure 88
MW-40D
MW-207 Figure 27 OW-5P Figure 53 Proposed location for | Figure 89
MW-71 and MW-7D
MW-208 Figure 28 OW-6A Figure 54 Proposed location for | Figure 90
MW-8S and MW-8D
MW-209 Figure 29 OW-6P Figure 55 Location for potential | Figure 91
wells MW-300I and
MW-300D
MW-210 Figure 30 OW-9PR Figure 56




Well/Photo | Figure No. Well/Photo ID Figure No. Well/Photo ID Figure No.
ID
FW-101 Figure 1 MW-211 Figure 31 OW-10P Figure 57
MW-5R Figure 2 MW-211R Figure 32 OW-11A Figure 58
MW-6 Figure 3 MW-212 Figure 33 OW-11P Figure 59
MW-7 Figure 4 MW-213 Figure 34 OW-12A Figure 60
MW-8A Figure 5 MW-214 Figure 35 OW-13A Figure 61
MW-8A Figure 6 MW-215 Figure 36 Ow-13B Figure 61
MW-9 Figure 7 MW-216 Figure 37 OW-13P Figure 61
MW-10 Figure 8 MW-217 Figure 38 OW-14p Figure 62
MW-16B Figure 9 MW-218 Figure 39 OwW-15P Figure 63
MW-19-BR Figure 10 MW-219 Figure 40 OW-16P Figure 64
MW-22AR Figure 11 MW-220 Figure 41 OW-17P Figure 65
MW-22B Figure 12 MW-222 Figure 42 SP-611 Figure 66
MW-23R Figure 13 MW-223 Figure 43 SP-N Figure 67
MW-24R Figure 14 MW-224 Figure 44 Unmarked PVC (50' SE | Figure 68
of MW-120 nest)
MW-26 Figure 15 MW-225 Figure 45 Unmarked PVC (40' N | Figure 69
of OW-6P)
MW-120A Figure 16 MW-226 Figure 37 MW-1 (Panelyte) Figure 70
MW-120B Figure 16 MW-227 Figure 38 MW-2 (Panelyte) Figure 71
MW-122A Figure 17 MW-228 Figure 39 MW-3 (Panelyte) Figure 72
MW-122B Figure 17 MW-229 Figure 40 MW-4 (Panelyte) Figure 73
MW-122AR | Figure 17 MW-230 Figure 46 MW-5 (Panelyte) Figure 74
MW-124A Figure 18 MW-231 Figure 36 MW:-6 (Panelyte) Figure 75
MW-124B Figure 18 MW-232 Figure 41 MW-7 (Panelyte) Figure 76
MW-125A Figure 19 OW-1A Figure 47 MW-8 (Panelyte) Figure 77
MW-126A Figure 20 OW-2A Figure 48 MW-9 (Panelyte) Figure 78
MW-126AR | Figure 20 OW-2B Figure 48 MW-10 (Panelyte) Figure 79
MW-200A Figure 21 OW-2P Figure 48 MW-10 (Panelyte) Figure 80
MW-201B Figure 22 OW-3AR Figure 49 MW-11 (Panelyte Figure 81
MW-202B Figure 23 OW-3B Figure 50 MW-30 (Strebor) Figure 82
MW-203B Figure 24 OW-3PR Figure 51 MW-40 (Strebor) Figure 83
MW-204B Figure 25 OW-4AR Figure 52 Performance Paper Figure 84-87
MW-205B Figure 26 OW-4PR Figure 52 Proposed location for | Figure 88
MW-40D
MW-207 Figure 27 OW-5P Figure 53 Proposed location for | Figure 89
MW-71 and MW-7D
MW-208 Figure 28 OW-6A Figure 54 Proposed location for | Figure 90
MW-8S and MW-8D
MW-209 Figure 29 OwW-6P Figure 55 Location for potential | Figure 91
wells MW-300I and
MW-300D
MW-210 Figure 30 OW-9PR Figure 56




FW-101

Figure 1

: MW-5R

Figure 2



Figure 3: MW-6

Figure 4: MW-7



Figure 5: MW-8A

Figure 6: MW-8A (Heaved Surface Seal)



Figure 8: MW-10



Figure 10: MW-19-BR



Figure 12: MW-22B



Figure 14: MW-24R



Figure 15: MW-26

Figure 16: MW-120A (Right), MW-120B (Left)



Figure 17: MW-122AR, MW-122A, and MW-122B (left to right)



ht)

rig

MW-124B and MW-124A (left to

Figure 18



: MW-125A

Figure 19



Figure 20: MW-126AR and MW-126A (foreground to background)



Figure 22: MW-201B



Figure 24: MW-203B



: MW-204B

Figure 25

: MW-205B

Figure 26



Figure 28: MW-208



MW-209

Figure 29

Mw-210

Figure 30



Figure 31: MW-211

Figure 32: MW-211R



Figure 33: MW-212

Figure 34: MW-213



Figure 36: MW-215 and MW-231 (left to right)



Figure 38: MW-217 and MW-227 (left to right)



Figure 40: MW-229 and MW-219 (foreground to background)



Figure 42: MW-222



Figure 44: MW-224



MW-225

Figure 45

MW-230

Figure 46



Figure 47: OW-1A

Figure 48: OW-2B, OW-2A, OW-2P (left to right)



: OW-3AR

Figure 49

ow-3B

Figure 50



: OW-3PR

Figure 51

OW-4PR and OW-4AR (left to right)

Figure 52



Figure 54: OW-6A



Figure 56: OW-9PR



Figure 57: OW-10P

Figure 58: OW-11A



S

Figure 60: OW-12A



Figure 62: OW-14P



Figure 64: OW-16P



Figure 66: SP-611



Figure 68: Unmarked PVC (50' SE of MW-120 nest)
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Figure 70: MW-1 (Panelyte)



Figure 72: MW-3 (Panelyte)



Figure 74: MW-5 (Panelyte)



Figure 75: Mw-6 (Panelyte)

Figure 76: MW-7 (Panelyte)



Figure 78: MW-9 (Panelyte)



Figure 80: Seized well cap at MW-10 (Panelyte)



Figure 82: MW-30 (Strebor)



Figure 83: MW-40 (Strebor)

Figure 84: Performance Paper, south towards Alcott St.



Figure 85: Performance Paper, south towards Alcott St. #2

Figure 86: Performance Paper, North of F.M. Envelope, looking North



Figure 87: Performance Paper, N of F.M. Envelope, looking NW

Figure 88: Proposed location for MW-40D



Figure 90: Proposed location for MW-8S and MW-8D



Figure 91: Location for proposed wells MW-3001 and MW-300D (south of MW-230)



Drilling photos are located in the folder title "Drilling Photos" on the CD.
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TECHNICAL MEMORANDUM CH2MHILL.-

2014 Field Investigation Activities and Documentation
Allied Paper, Inc./Portage Creek/Kalamazoo River OU1
WA No. 109-RICO-059B/Contract No. EP-S5-06-01

PREPARED FOR: USEPA Region 5
PREPARED BY: CH2M HILL
DATE: January 30, 2015

PROJECT NUMBER: 419665.DE.O1

Introduction

This technical memorandum (TM) describes the field investigation activities that were concluded at the
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site Operable Unit 1 (OU1): Allied Landfill in
Kalamazoo, Michigan during 2014. The work, including preparation of the TM, was performed for the U.S.
Environmental Protection Agency (EPA) under Contract No. EP-S5-06-01. The field reconnaissance and well
inventory completed in June 2014 is reported in a separate TM. Remaining field investigation activities
completed in 2014 and described herein include:

e Soil boring and monitoring well installation

e Development of new wells and re-development of existing wells
e Well and staff gage surveying

e Water level measurement and low-flow groundwater sampling
e |nvestigation-derived waste characterization and disposal

Soil Boring and Monitoring Well Installation

Seven borings (MW-7I, MW-7D, MW-8D, MW-16l, MW-16D, MW-40S, and MW-40D) were completed at
four separate map locations (Figure 1) across OU1 (MW-7, MW-16B, MW-8, and MW-30/40) using rotosonic
drilling methods. Cascade Drilling LP (Cascade) from Flint, Michigan performed drilling activities. A private
utility location company was retained by Cascade to check for subsurface utilities prior to drilling activities.
Relevant utilities near proposed drilling locations were marked in the field.

Each drilling location consisted of an existing well to be supplemented with a new deep well and, at select
locations, an intermediate depth well. The deep boring was first completed and a continuous soil boring log
was recorded to establish subsurface soil conditions. Boreholes were drilled to 8 inches in diameter to allow
for the placement of a surface isolation casing to protect against carry-down of potential waste residuals
during drilling. Depth of the isolation casing was typically 10 feet at each borehole, but was increased up to
57 feet at the MW-16 location due to the potential presence of waste material in the area. Isolation casings
were set in the borehole and grouted with a Portland cement and bentonite slurry. A 6-inch-diameter
borehole was then drilled through the bottom of the isolation casing to an approximate elevation of

630 feet above mean sea level and sampled to depth with a continuous soil sampler unit.

The soil boring log was used to determine screened intervals for the deep well and subsequent intermediate
well, if identified for installation at the location. Draft soil boring logs and photographs of the soil core were
reviewed and provided to Michigan Department of Environmental Quality and City of Kalamazoo
representatives for discussion. Soil boring logs are included in Attachment A. Screen intervals were selected
to monitor the water quality below less transmissive layers, if present, in the intermediate and deep zones.
If a deep boring ended within a less transmissive layer, the screen interval was selected at the bottom of the
more permeable zone.
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After discussion and concurrence on the screened intervals, the deep well was constructed and intermediate
depth boring, if applicable, was subsequently blind drilled. Well construction reports are included in
Attachment B. Completed well screen depths and elevations are included on Table 1. Photographs taken
during drilling operations are included in Attachment C.

Well Development

Cascade performed the redevelopment of 35 existing wells and development of 7 new monitoring wells at
OU1 and Panelyte properties under the oversight of CH2M HILL. Well development activities were
performed between September 22 and October 2, 2014. Well development records are included in
Attachment D.

Surging of the monitoring wells (both newly installed and existing) was performed with the monsoon pump
that was also used for purging. The pump itself fit snugly inside the well casing, acting as a surge block and
creating a vacuum when lifted through the water column. The well was surged for 10 minutes prior to
starting the pump to pull the particles/fines from the formation surrounding the well screen. Development
was performed until turbidity was less than 50 Nephelometric Turbidity Units (ntu) or greater than

10 boring volumes was purged. The turbidity at MW-7D was stable at approximately 75 ntu when well
development was stopped after 8.5 well volumes were removed. However, additional purging at MW-7D
prior to sample collection resulted in the removal of a total of 11 well volumes.

Wells were identified for redevelopment if they were selected for groundwater sampling or if the depth to
bottom measured in June 2014 varied more than 1 foot from the original well construction log. Wells that
were unable to be redeveloped were removed from the sampling plan. The sampling plan was then re-
evaluated to assess spatial distribution of sampling locations. The following bullets describe wells that were
unable to be redeveloped and the resulting modifications to the sampling plan:

e Several wells (MW-22AR, MW-122AR, and MW-229) were unable to be developed due to the low initial
water level and failure to recover after pumping. MW-223 was dry and therefore not developed. No
modifications to the sampling plan were required to address the wells.

e MW-30 was unable to be developed due to low initial water level and failure to recover after pumping.
Well drilling and well development activities were being performed concurrently. As a result, MW-40S
was drilled and developed at the MW-30/MW-40 location to provide an alternate shallow monitoring
well in place of MW-30.

e MW-124A was not able to be purged/redeveloped due to suspected fouling from iron bacteria. As a
result, MW-124B was attempted to be purged/redeveloped for an alternate sample location, but it also
exhibited signs of iron fouling and was not able to be redeveloped. An alternate well was not present in
the area, but it was believed that the elimination of the well would not limit the effectiveness of the
investigation.

Well and Staff Gage Surveying

CH2M HILL escorted the surveying subcontractor (DLZ Industrial Surveying Inc. from Kalamazoo, Michigan)
on October 6 through October 10, 2014 at OU1 and Panelyte properties. The surveying provided new
horizontal and vertical coordinate data for two staff gages and 101 existing and newly-installed monitoring
wells. Data recorded included X-Y coordinates, top of inner well casing elevation (cap off), and ground
surface elevation at each monitoring well. Staff gages were measured at the easiest to read marking
denoted on the gage and the corresponding elevation was recorded; X-Y coordinates were also collected.
Control loops were established and several benchmarks were set for future use.

DLZ’s report is included as Attachment E. Coordinate and elevation data for the monitoring wells and staff
gages is summarized on Table 1.
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Water Level Measurement and Low-Flow Groundwater Sampling

Water level measurements were recorded on October 13 and 14, 2014, in advance of the groundwater
sampling effort. Water level measurements were collected from 2 staff gages and 101 monitoring wells and
piezometers at the OU1 and Panelyte properties (Table 1, Figure 1). A steel cap could not be removed at
Panelyte well MW-10; therefore, a measurement was not collected at this location. Strebor’s contractor, Bay
West, obtained water levels on October 14 and 15, 2014 for 13 wells owned by Strebor and located on the
Strebor property (Table 1).

Groundwater samples were collected October 13 through October 17, 2014 using low-flow sampling
techniques at OU1 and Panelyte wells as indicated on Figure 1 and Table 2. Field parameters were
monitored during the low-flow purging process using a YSI or Horiba with flow-through cell and a Hach
turbidity meter. Parameters were recorded on field sheets throughout purging. Groundwater samples were
collected after parameters were stabilized and the turbidity was less than 10 ntu. Stabilized readings are
included on Table 2. Copies of groundwater sampling and field parameter collection field sheets are
included in Attachment F.

Groundwater samples were submitted by CH2M HILL for analysis of polychlorinated biphenyls (PCBs),
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and metals. Samples were
analyzed through the EPA Contract Laboratory Program by Spectrum Analytical PEL in Tampa, Florida.

A representative from NTH Consultants, LTD (NTH) was onsite on behalf of the City of Kalamazoo on October
14 and 15, 2014 to collect split samples from the following wells:

e MW-7

e MW-7I

e MW-7D

e MW-8 (a Panelyte well on OU1 property)
e MW-8D

e MW-16B

o MW-16l

e MW-16D

e MW-40S

e  MW-40I (a former Strebor well on OU1 property, previously called MW-40)
e MW-40D

The CH2M HILL representative filled sample containers provided by NTH concurrent with the samples for
EPA. NTH samples were analyzed for 1,4-dioxane; fluoride; hexametaphosphate; and VOCs (specifically
trihalomethanes).

Investigation-derived Waste Characterization and Disposal

Soil cuttings generated during drilling and sampling operations were containerized and transferred by
Cascade to an onsite, centralized storage location near the existing contractor building at OU1. Cuttings
from the MW-16 well nest, located in a possible section of residual waste materials, were segregated into six
55-gallon drums at the central storage location. Cuttings from the remainder of the borings were combined
into a roll-off container. Waste characterization samples were collected from soil cuttings on October 17,
2014. Samples were analyzed through the Central Regional Laboratory by TechLaw Inc. (TechLaw)
Environmental Services Assistance Team for Region 5, located in Chicago, lllinois. Waste characterization
results included in Attachment G and summarized in Table 3 indicate there is no hazardous waste or Toxic
Substances Control Act-level PCB contamination in the cuttings containerized in the drums or roll-off.

Drilling and development water were transferred by Cascade from individual well locations to an
8,400-gallon mini-frac tank (provided by Cascade) near the existing onsite groundwater treatment system.
CH2M HILL personnel transferred purge water collected during groundwater sampling to the mini-frac tank.
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Water samples were collected from the mini-frac tank on October 17, 2014 and were analyzed by TechLaw
for PCBs. PCBs were not detected in the waste characterization samples (Attachment G) summarized in
Table 4. Cascade returned to the project site in November 2014 to perform additional filtering prior to
transfer of the stored/filtered water into the onsite groundwater treatment system. Water was transferred
to the onsite groundwater treatment system on November 25, 2014. Settled solids were removed from the
mini-frac tank on November 25, 2014 and sent offsite for disposal. Soil cuttings and remaining investigation-
derived wastes were transported offsite in January 2015. Wastes were disposed of at disposal facilities
approved to receive waste under the Comprehensive Environmental Response, Compensation, and Liability

Act Off-site Rule. Waste manifests are provided in Attachment H.
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TABLE 1

Well Construction and Groundwater Level Elevations

Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, Ml

2014 Top of Ground
Groundwater Casing Surface Depth to Top of
Unit Assignment Elevation Elevation Screen Water Depth to Screen Bottom  October 13,
Well/ for Water Northing Easting 2014 2014 Length (ft btoc)  Bottom (ft) Elevation Elevation 2014 Water
Area Piezometer Date Installed Elevation Maps®  (NAD83) (NADS3) (feet AMSL) (feet AMSL) (feet) 10/13/2014 10/13/2014 10/13/14 10/13/2014 Elevation

Allied FW-101 6/10/2002 S 279370.2 12795845.2 800.21 797.86 22 3.75 7.48 794.93 792.73 796.46
Landfill MW-5R 3/26/1998 S 280731.6 12796258.9 811.31 809.41 6 189 28.06 789.25 783.25 792.41
MW-6 11/16/1985 S 280747.2 12795370.9 812.16 809.53 3 14.38 28 787.16 784.16 797.78
MW-7 11/16/1985 S 280173.2 12795495.6 818.43 817.06 3 19.06 33.2 788.23 785.23 799.37
MW-7D 9/30/2014 D 280192.5 12795510.3 817.91 814.94 5 17.75 130 692.91 687.91 800.16
MW-7I 10/1/2014 | 280196.3 12795510.2 817.91 815.02 5 19.97 75.5 747.41 742.41 797.94
MW-8A 8/10/1993 S 279375.1 12795636.4 809.50 806.74 5 11.03 20.28 794.22 789.22 798.47
MW-8D 9/24/2014 D 281439.3 12795451.8 796.74 793.75 5 2.78 167 634.74 629.74 793.96
MW-9 11/7/1985 S 279341.6 12796002.3 802.39 799.55 3 6.5 29.98 775.41 772.41 795.89
MW-10 11/7/1985 S 279533.5 12796677.7 808.39 804.93 3 14.18 29.33 782.06 779.06 794.21
MW-16B 6/13/1988 S 280838.4 12796557.1 802.89 800.17 3 16.33 35.4 770.49 767.49 786.56
MW-16D 9/19/2014 D 280823.7 12796520.9 805.64 802.61 5 12.52 162 648.64 643.64 793.12
MW-16! 9/22/2014 | 280816.9 12796519.9 805.80 802.63 5 12.67 70 740.80 735.8 793.13
MW-19BR 8/20/1993 S 280422.9 12796250.6 821.49 819.11 5 26.38 40.9 785.59 780.59 795.11
MW-22AR 4/1/1998 S 279540.1 12796682.8 809.89 806.46 5 16.11 16.73 798.16 793.16 793.78
MW-22B 8/11/1993 S 279549 12796679.1 811.51 807.92 5 16.57 51.83 764.68 759.68 794.94
MW-23R 10/19/2000 S 279364.7 12796123.8 811.45 807.20 5 15.48 3231 784.14 779.14 795.97

MW-24R 3/27/1998 S 279803 12797109.3 803.85 799.69 5 dry 24 784.85 779.85 dry
MW-26 8/25/1989 S 279726 12797070.2 791.27 789.20 3 4.61 11.31 782.96 779.96 786.66
MW-30 11/5/1987 S 282815.7 127995380 796.16 793.67 5 11.55 17.57 783.8 778.59 784.61
SMW-40S 9/29/2014 S 282830.9 12795413.5 796.3 793.02 5 11.66 25 776.3 7713 784.64
MW-40! 9/2/1990 | 282819.1 12795392.3 796.35 793.96 5 5.93 87 714.35 709.35 790.42
MW-40D 9/26/2014 D 282831.8 12795403.8 796.29 792.89 5 5.81 166 635.29 630.29 790.48
MW-120A 7/28/1993 S 279785.4 12795925.2 821.65 818.42 5 22.02 26.32 800.33 795.33 799.63
MW-1208 7/27/1993 S 279779.9 12795924.9 821.55 817.64 5 22.99 33.19 793.36 788.36 798.56
MW-122A 8/6/1993 S 280636 12796954.1 803.92 801.69 10 15.54 22.56 791.36 781.36 788.38
MW-122AR 3/31/1998 S 280636.3 12796949.7 804.24 802.35 10 15.96 19.02 795.22 785.22 788.28
MW-1228B 8/4/1993 S 280633.7 12796957.5 804.09 801.65 5 16.49 61.4 747.69 742.69 787.60
MW-124A 8/23/1993 S 279436.5 12797286 843.07 840.48 10 32.67 39.25 813.82 803.82 810.40
MW-1248 8/19/1993 S 279431 12797286.9 843.81 841.44 5 415 61.3 787.51 782.51 802.31
MW-125A 8/22/1993 S 279636.8 12797102.6 808.66 806.12 5 17.12 271 786.56 781.56 791.54
MW-126A 7/21/1993 S 279415 12796602.9 803.86 801.42 5 9.62 236 785.26 780.26 794.24
MW-126AR 4/1/1998 S 279422.3 12796600.9 804.13 802.20 5 10.86 23.45 785.68 780.68 793.27
MW-200A 10/4/2000 S 279269 12795826.8 803.49 800.74 5 7.94 18.93 789.56 784.56 795.55
MW-201B 10/5/2000 S 279338.5 12796010.9 801.96 799.78 5 6.15 30.19 776.77 771.77 795.81
MW-2028B 9/24/2000 S 279350.5 12796179.1 807.15 803.12 4.7 11.26 40.08 771.77 767.07 795.89
MW-203B 9/23/2000 S 279401.6 12796341.3 805.86 802.60 4.7 11.19 31.84 778.72 774.02 794.67
MW-2048 10/9/2000 | 280011.7 12797097.9 807.77 803.33 5 2.16 92.4 720.37 715.37 805.61
MW-2058 10/11/2000 | 280286.4 12797098.5 805.41 801.08 5 12.67 70.1 740.31 735.31 792.74
MW-206A 6/10/2002 S 279372.4 12795848.4 800.71 797.82 5 4.44 15.22 790.49 785.49 796.27
MW-207 5/31/2002 S 279505.5 12796581.7 804.73 801.02 4.6 9.77 40.13 769.20 764.6 794.96
MW-208 5/30/2002 S 279578.5 12796839.6 804.09 799.54 5 9.36 31.04 778.05 773.05 794.73
MW-209 6/17/2002 S 280230.2 12797150.2 792.26 787.32 5 0.2 38 759.26 754.26 792.06
MW-210 6/5/2002 S 279442.6 12796400.6 806.21 802.93 5 11.84 273 783.91 778.91 794.37
MW-211 6/17/2002 S 279949.1 12797132.4 793.00 788.32 4.7 1.4 33.49 764.21 759.51 791.60
MW-212 6/18/2002 S 280601.8 12797004.4 791.34 786.93 4.7 3.99 22.12 773.92 769.22 787.35
MW-213 7/3/2002 S 279892.7 12797138.1 791.54 787.67 4.6 0.3 25.02 771.12 766.52 791.24
MW-214 7/8/2002 S 280308.8 12797102 803.33 798.51 4.6 15.73 39.57 768.36 763.76 787.60
MW-215 3/31/2003 S 281132.8 12795943.5 790.66 785.14 4.8 7.34 12.95 782.51 777.71 783.32
MW-216 3/28/2003 S 281093.8 12796122.9 790.29 785.33 4.8 7.05 16.46 778.63 773.83 783.24
MW-217 3/28/2003 S 281053.2 12796229.8 790.49 785.04 2 7.71 17.52 774.97 772.97 782.78
MW-218 3/28/2003 S 281013.6 12796364.6 790.46 785.61 4.8 5.33 19.42 775.84 771.04 785.13
MW-219 3/28/2003 S 280980.8 12796462.8 790.67 785.78 4.8 7.03 20.4 775.07 770.27 783.64
MW-220 3/31/2003 S 280860.5 12796655.7 790.50 787.44 4.8 7.79 10.9 784.40 779.6 782.71
MW-221R 4/8/2003 S 280741.6 12796858.1 791.01 786.66 1.9 8.96 13.32 779.59 777.69 782.05
MW-222 4/3/2003 S 279363 12796361.6 797.07 792.46 4.6 331 14.41 787.26 782.66 793.76

MW-223 4/3/2003 S 279518.4 12796825.8 796.92 793.52 29 dry 5.2 794.62 791.72 dry
MW-224 3/12/2003 S 279592 12796958.5 813.02 810.05 4.6 22.09 26.97 790.65 786.05 790.93
MW-225 3/7/2003 S 279734.1 12797207 792.67 789.07 4.6 6.1 12.43 784.84 780.24 786.57
MW-226 3/3/2003 S 281095.8 12796118.7 790.46 785.40 2 8 9.04 783.42 781.42 782.46
MW-227 3/28/2003 S 281050.7 12796235.1 790.38 784.93 2 7.88 10.06 782.32 780.32 782.50
MW-228 3/28/2003 S 281008.5 12796366.4 790.80 784.92 3 7.4 10.55 783.25 780.25 783.40
MW-229 3/28/2003 S 280975.3 12796460.3 791.05 785.45 4 7.71 8.95 786.10 782.1 783.34
MW-230 4/3/2003 S 280771.8 12796770.2 790.63 787.62 4 5.54 9.03 785.60 781.6 785.09
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TABLE 1
Well Construction and Groundwater Level Elevations

Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, Ml

2014 Top of Ground
Groundwater Casing Surface Depth to Top of
Unit Assignment Elevation Elevation Screen Water Depth to Screen Bottom  October 13,
Well/ for Water Northing Easting 2014 2014 Length (ft btoc)  Bottom (ft) Elevation Elevation 2014 Water
Area Piezometer Date Installed Elevation Maps®  (NAD83) (NADS3) (feet AMSL) (feet AMSL) (feet) 10/13/2014 10/13/2014 10/13/14 10/13/2014 Elevation
MW-231 3/31/2003 S 281130.7 12795948.6 790.45 785.50 4.8 3.64 28.93 766.32 761.52 786.81
MW-232 3/31/2003 S 280864.6 12796655 790.39 787.06 3 7.45 17.56 775.83 772.83 782.94
OW-1A 2/17/2000 S 280460.8 12797016.4 807.19 802.84 2 17.87 24.4 784.79 782.79 789.32
OW-2A 2/22/2000 S 280025.3 12797098.6 806.42 803.13 1.9 16.69 20.6 787.72 785.82 789.73
OW-2B 2/21/2000 S 280031.6 12797099 806.21 803.11 4.8 14.07 36.37 774.64 769.84 792.14
ow-2p 2/22/2000 S 280019.5 12797098 806.67 803.37 4.8 17.08 17.66 793.81 789.01 789.59
OW-3AR 9/28/2000 S 279676.5 12796963.8 806.04 802.33 4.6 15.23 22.09 788.55 783.95 790.81
OW-3B 2/21/2000 S 279680.5 12796945.4 809.46 805.12 5 13.51 44.28 770.18 765.18 795.95
OW-3PR 9/28/2000 S 279677 12796959.1 806.84 803.33 4.8 dry 9 802.64 797.84 dry
OW-4AR 9/27/2000 S 279473.3 12796403 811.19 807.58 5 16.43 17.74 798.45 793.45 794.76
OW-4AR 9/27/2000 S 279473.3 12796403 811.19 807.58 4.6 16.43 25 790.79 786.19 794.76
OW-4PR 6/25/2002 S 279471.8 12796409.2 810.88 806.97 7.5 15.47 18.62 799.76 792.26 795.41
OW-5pP 3/2/2000 S 279398.8 12795967.5 815.96 813.02 5 20.2 4.56 816.40 811.4 795.76
OW-5pP 3/2/2000 S 279398.8 12795967.5 815.96 813.02 4.8 20.2 21 799.76 794.96 795.76
OW-6A 3/3/2000 S 279412.9 12795891.9 816.98 813.52 4.8 20.71 34.59 787.19 782.39 796.27
OW-6P 3/7/2000 S 279414 12795884.5 817.02 813.54 4.8 19.87 2211 799.71 794.91 797.15
OW-7PR 6/14/2000 S 280592.2 12796860.4 809.00 804.82 4.8 16.81 19.66 794.14 789.34 792.19
OW-9PR 9/26/2000 S 279376.5 12796245.4 811.18 807.66 5 18.89 20.55 795.63 790.63 792.29
Ow-10P 3/1/2000 S 279770.8 12797067.2 805.98 802.29 5 15.97 16 794.98 789.98 790.01
OW-11A 10/7/2000 S 280327.2 12797085.4 803.59 800.23 4.7 15.24 22.46 785.83 781.13 788.35
Ow-11P 3/10/2000 S 280297.8 12797094.3 805.59 801.23 5 15.98 9.94 800.65 795.65 789.61
OW-12A 9/1/2000 S 279552 12796686 811.96 807.99 4.7 17.71 32.24 784.42 779.72 794.25
OW-13A 10/3/2000 S 279493.4 12796530.5 805.00 801.85 2.8 14.51 21.79 786.01 783.21 790.49
OW-13B 10/3/2000 S 2794943 12796535.2 805.13 801.60 5 dry 7.52 802.61 797.61 DRY
Ow-13p 10/2/2000 S 279492.6 12796525.6 805.02 801.92 5 dry 10.75 799.27 794.27 DRY
OwW-14pP 5/31/2002 S 279596.4 12796859.8 803.81 800.22 4.8 13.36 16.45 792.16 787.36 790.45
OW-15P 6/26/2002 S 279369.9 12796071 813.09 809.05 4.9 17.45 20.36 797.63 792.73 795.64
OW-16P 6/26/2002 S 279542.5 12796779.9 805.72 801.04 4.9 12.34 15.5 795.12 790.22 793.38
OwW-17pP 6/26/2002 S 279930.3 12797112.1 803.20 799.70 4.9 13.99 16.05 792.05 787.15 789.21
Panelyte MWw1 5/23/2002 S 282113 12795349 797.02 794.47 10 7.25 20.05 787.6 776.97 789.77
MW2 5/22/2002 S 282398.1 12795191.9 795.84 793.43 10 7.66 17.39 788.6 778.45 788.18
MW3 5/22/2002 S 281479.8 12795161.2 799.3 796.91 10 4.94 18.64 791 780.66 794.36
Mw4 5/23/2002 S 281729.2 12795398.8 795.15 792.77 10 5.28 16.97 789 778.18 789.87
MWS5 5/24/2002 S 281975.9 12795539.2 795 792.35 10 5.81 7.1 790.5 787.9 789.19
MW6 5/28/2002 S 282163.3 12795522.9 794.88 792.71 10 5.85 6.43 791 788.45 789.03
Mw?7 5/28/2002 S 282426.8 12795607.3 795.26 793.18 10 7.1 16.55 789.3 778.71 788.16
Mw8 5/21/2002 S 281449.5 12795465.6 795.77 793.32 10 5.17 18.8 787.3 776.97 790.6
MwW9 5/20/2002 S 282451.8 12795750.7 781.07 778.92 25 39 5.74 777.9 775.33 777.17
MW10 5/20/2002 282066.2 12795740.3 781.52 779.06 NM NM 775.1 NM NM
Mw11 5/20/2002 S 281652.3 12795686.8 782.81 780.63 25 1.83 8.07 777.8 774.74 780.98
Strebor * MW-1 NA S NA NA 803.20 801.60 5 9.77 NM 790.2 785.2 793.43
MW-16A 9/20/2010 S NA NA 797.31 792.39 5 9.26 NM 788.05
MW-21 NA S NA NA 795.01 793.00 5 8.04 NM 786.97
MW-26A S NA NA 790.27 791.19 8 5.79 NM 785.4
MW-27 S NA NA 796.56 793.90 10.7 9.64 NM 786.92
MW-35 11/13/1988 S NA NA 795.83 793.00 5 8.1 NM 776.7 771.7 787.73
MW-38 9/19/1990 S NA NA 782.17 779.2 10 7.49 NM 777 767 774.68
MW-39 9/20/1990 | NA NA 782.18 778.9 5 -7.88 NM 698.4 693.4 790.06
MW-47 9/28/2010 S NA NA 797.95 795.59 5 9.4 NM 790.09 785.09 790.77
MW-48 9/28/2010 S NA NA 798.53 796.14 10 9.66 NM 793.14 783.14 791.09
MW-50 9/29/2010 S NA NA 797.37 794.88 10 9.59 NM 790.88 780.88 790
MW-53 9/29/2010 S NA NA 795.54 793.16 5 8.64 NM 787.16 782.16 789.12
PZ-2 9/30/2010 S NA NA 794.39 792.51 5 7.36 NM 784.51 779.51 787.03
Staff Gauge
Reference Survey Staff Gauge
Point Elevation Reading  Water Level
Staff Gage N. STAFF GAGE 283011.753  12795508.02 780 778.3 777.25 775.55
S. STAFF GAGE 279223.994 12795833.82 794 793.817 791 790.817

ts= Shallow; | = Intermediate; D = Deep
2 strebor well construction information taken from 2013 Annual Report prepared by Bay West.
3 2014 survey data used preferentially - previous data used if 2014 data not available
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TABLE 2
Summary of Field Parameter Values Recorded Prior to Sampling
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Specific Dissolved Purge /
pH Conductance Oxygen ORP Turbidity Temperature Flow Rate
Well ID Sample Date Sample Time SuU mS/cm mg/L mV NTU °Celcius mL/minute
MW-6 10/15/2014 15:35 7.29 1.032 4.82 24.2 6.39 14.21 240
MW-7 10/14/2014 16:00 7.48 1.118 3.05 85.6 7.72 15.39 260
MW-71 10/14/2014 14:05 7.99 0.91 3.11 -168.8 4.49 16.07 90
MW-7D 10/14/2014 15:50 7.25 0.606 0.19 -110.5 2.88 12.92 >500
MW-8% 10/14/2014 11:05 7.33 1.102 11.99 7.4 2.35 13.77 220
MW-8D 10/15/2014 12:35 7.78 0.673 3.08 -247.4 9.90 12.19 1000
MW-8A 10/15/2014 17:00 7.00 0.873 0.10 -86.2 7.20 14.09 375
MW-16B 10/14/2014 18:00 7.58 0.777 3.06 -113.2 9.30 14.59 110
MW-16l 10/14/2014 18:10 7.59 0.625 0.96 -140.6 10.30 13.67 250
MW-16D 10/15/2014 14:00 8.19 0.443 0.08 -274.9 8.43 12.98 425
MW-22B 10/16/2014 15:15 6.95 0.925 1.89 -69.0 2.07 12.87 250
MW-40S 10/14/2014 9:30 7.19 1.041 2.12 -97.1 7.56 14.39 200
MW-40 10/14/2014 11:25 7.43 0.543 0.31 -32.1 5.81 14.46 250
MW-40D 10/15/2014 10:10 7.76 0.548 0.58 -153.6 5.90 13.31 350
MW-122B 10/17/2014 12:35 6.56 1.056 0.20 -34.4 8.61 13.72 190
MW-125A 10/13/2014 15:07 6.61 1.238 1.25 -27.7 2.20 14.07 280
MW-201B 10/15/2014 17:10 6.35 1.341 2.38 -65.7 9.69 13.29 280
MW-203B 10/16/2014 10:00 7.06 0.91 1.24 -86.8 6.26 12.53 270
MW-204B 10/16/2014 17:45 7.17 0.897 1.88 -84.2 9.50 13.72 180
MW-205B 10/17/2014 8:45 9.69 0.314 4,58 184.0 5.15 12.56 260
MW-207 10/16/2014 13:35 7.09 0.955 2.51 -86.2 9.80 14.52 120
MW-208 10/16/2014 15:45 6.79 1.45 0.10 -62.0 9.79 13.70 250
MW-209 10/16/2014 11:21 7.17 0.691 0.09 -77.9 6.20 12.82 375
MW-211 10/16/2014 10:10 9.20 0.648 0.12 -92.1 6.02 12.50 375
MW-212 10/16/2014 12:50 6.36 1.174 0.13 -42.4 9.95 13.25 370
MW-214 10/17/2014 11:10 6.69 1.421 0.61 -71.2 3.18 12.87 80
MW-218 10/17/2014 8:45 6.93 0.834 1.65 -81.5 5.61 13.20 380
MW-221R 10/17/2014 11:25 6.52 1.068 3.34 -72.6 10.00 15.70 300
MW-222 10/13/2014 16:50 7.17 0.662 0.71 -64.2 1.60 13.25 350
MW-224 10/13/2014 15:00 6.29 1.312 2.44 -62.0 3.30 14.06 160
MW-231 10/16/2014 17:35 6.89 0.933 0.08 -56.6 7.58 12.68 360
MW-232 10/17/2014 9:45 6.47 0.845 1.88 -66.4 8.14 13.52 310

* Panelyte well
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Attachment A
Soil Boring Logs




IPROJECT NUMBER BORING NUMBER
419665.F1.01 .
@ cH2MHILL | pw-7p /7T SHEET / OF 7
o SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River OU1 LOCATION : Kalamazoo, M| DATE: 9//6114 +
WEATHER; DRILLING CONTRACTOR : Cascade WLely
DRILLING METHOD AND EQUIPMENT USED : Ralosonic, Prosonic 800 T Sonic Drill
WATER LEVELS START : /428 9lle, /40z %/2q END:~/ro afly ;300 4/ LOGGER : ¢ ¥
FDEPTH BELOW SURFACE (FT) CORE DESCRIPTION COMMENTS
[INTERVAL (FT . e
anetrometer or
[Recovery gny Torvane Rasulls | SOIL NAME, USCS GROUP SYMBOL, COLOR,
TYPE MOISTURE CONTENT, DEPTH OF CASING. DRILLING RATE,
SOIL STRUCTURE TESTS, AND INSTRUMENTATION.
o] ffF OVM (ppm): _Sreathing Zone Cora
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Sampler Signature:

Date;
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> PROJECT NUMBER BORING NUMBER
419665.F1.01 -0 /3T SHEET Z- OF
@ cHzmHILL i / 7
- SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River QU1 LOCATION : Kalamazoo, Ml DATE: ‘?/zq//y
WEATHER: . DRILLING CONTRACTOR : Cascade
DRILLING METHOD AND EQUIPMENT USED : Rolosanic, Prosonic 600 T Scnic Drill
WATER LEVELS START : /érsD END: s340 LOGGER : & m_
DEPTH BELOW SURFACE (FT) CORE DESCRIPTION COMMENTS
[InTERVAL (FT) o .
anatromeler or
RECOVERY (IN) Torvane Results | SOIL NAME, USCS GROUP SYMBOL, COLCR,
TYPE MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
SOIL STRUCTURE TESTS, AND INSTRUMENTATION.
_E JOVM (ppm).  Breathing Zone Core
cefse | 3.5 o i )
<
S0 - .
_ o |
55~ — -
4 1
: A‘(, s 2 i
i D .
D - -
)
4 - -
Yleg |05 ) )
6 -
5B Yq' Lpeos peck PM . |
0 -
s | »
s | ) )
bo
Sampler Signature: Date:
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|PROJECT NUMBER BORING NUMBER
419665.F1.01 M- 70] E

SHEET < OF 2

Q CH2MHILL
-

SOIL BORING LOG

PROJECT : Allied Paper / Kalamazoo River OU1

LOCATION : Kalamazoo, Ml

pATE: %/24/l¥

WEATHER:

DRILLING CONTRACTOR : Cascade

DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosanic 600 T Sonic Drill

WATER LEVELS START : END : LOGGER . {r Kos R
DEPTH BELOW SURFACE (FT) Pockel CORE DESCRIPTION COMMENTS
OCHKBI
LA Penetrometer or
RECOVERY {IN) Torvane Resulls | SOIL NAME, USCS GROUP SYMBOL, COLOR,
TYPE MQISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
SOIL STRUCTURE | TESTS, AND INSTRUMENTATION.
[ TSF OVM {(ppm): Brealhing Zone Cora
cLlse
2.5 al =
44 =) o -
5.6t " i
65 . .
=P Afln £S5y, SAND (MENTUVW 1o - -
» ?-
bl (95 ! e=nE) Brown, weTSTT 4
T WET, LIrE 70 |
SaiE  GHLUVEL o
THZO U -HOVT, 3
ab — - —|
&P s e cRiveEe Lowsis SAvf Z - .05 i
g / 4 aglsme T B .
PN rA #5[16.4 SAND, FrwE O mEATUm TusTALL ED O
;? 7 Browd, wET o =
i /o d -
86 el | st Ty smry ceny, oo
GCEY, whuTsT N -
20 - i
N a -
iy o -
Wy | 1° Sp ~A 36/€8 sHMD, mECTUM T comtsE,
Browat, WET = O N
oL 140 ez s:rcr;y Cehy, gRownsh |
ite 6425 ] M@ﬁr
2 s
Sampler Signature: Date;
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|PROJECT NUMBER BORING NUMBER
419665.F|.01 - 7O [T SH OF
@ cHzmHILL M- 70| e f or 7
- SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River OU1 LOCATION : Kalamazoo, M| DATE: 9 /24 [+
WEATHER: DRILLING CONTRACTOR ; Cascade a1y
[DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosonic 800 T Sonic Drill
WATER LEVELS START : 14 570 1f29, a END : /200 (o0 9/20 LOGGER : & LOSTER.
iDEPTH BELOW SURFACE (FT) CORE DESCRIPTION COMMENTS
INTERVAL (FT) Per l:"mlm:erl:w
RECOVERY (IN) Torvana Results | SOIL NAME, USCS GROUP SYMBOL, COLOR,
TYPE MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
S0IL STRUCTURE JESTS, AND INSTRUMENTATION
90 OVM (ppm): _Breathing Zane Cora
ct Ls o
o.g 0
sh qzi93  FINE SAND ]
cl | st B/ ser ocny, BrownEH
Lactey SIPWT-
¢ —~] -
End OTLTFNE Q/za a
{6/ | ! [SE VRTY W/ng sAND, medzum ™ FENE .
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{00 _ —] Azl
2 o -
(05" - ]
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sw ”lﬂ' I LOALSE, wilri SamE GAREL - ﬂ -
AR coBBLES, WET E ]
i)
Sampler Signature: Date:
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] IPROJECT NUMBER BORING NUMBER
@ CH2MVIHILL |419665FL01 me- 7013+ SHEET <~ OF 7
- SOIL BORING LOG
IPROJECT : Allied Paper / Kalamazoo River OU4 LOCATION : Kalamazoo, Ml DATE: QI 30//6/
WEATHER: DRILLING CONTRACTOR : Cascade
|IDRILLING METHOD AND EQUIPMENT USED : Rotasanic, Prosanic 600 T Sonic Drill
WATER LEVELS START: *5& END: /iHJ LOGGER :/r. Ka3 &ER.
|DEFTH BELOW SURFACE (FT) CORE DESCRIPTION COMMENTS
INTERVAL (FT —
Panatrometar or
[Recovery o) Torvane Results | SO'L NAME, USCS GROUP SYMBOL, COLOR,
TYPE MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
SOIL STRUCTURE TESTS, AND INSTRUMENTATION.
E.D OVM (ppm): _Breathing Zone Cora
S R
(o
res =
e #'
3¢ o , .
2" pue wee wf s scpgen
| musrdeeed Ar 130’ 8.as. -
295 /152 <srery sAND —
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Sampler Signature:

Date:
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: PROJECT NUMBER BORING NUMBER
" 419665.F1.01 - FF SHEET oF 7
@ cHz2mHILL mw- F0| ¢
> SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River OU1 LOCATION : Kalamazoo, M| DATE: 7/S0/1¢
WEATHER: DRILLING CONTRACTOR : Cascads -
IDRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosonic 600 T Sonic Drill
WATER LEVELS START: 7% END: /ga4d LOGGER : (= Losm .
DEPTH BELOW SURFACE (FT) CORE DESCRIPTION COMMENTS
liNTERVAL (FT) _ 'f°°"°far o
RECOVERY (IN) Torvana Rasults | SOIL NAME, USCS GROUP S5YMBOL, COLOR,
TYPE MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE.
SOIL STRUCTURE | TESTS, AND INSTRUMENTATION.
150 OVM (ppm):  Breathing Zone Core
e | wlp .
(]
mL ISL]133  STAT, BrowwmrsH CAEY,
yetf 0ENSE, WET i
s -
N7 r )
it {o N
- H
7.1 ]
i ]
e | 10 )
(o]
170 -]
L
me fsm 133/ SANDY sTeT yeRy Fal -
% SAND, BhauNTSH GREY, -
" FINE £ Aren ATans u
THeou oo
; -
150 139.5-140  Coff LENSE
Sampler Signature: Date:
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: PROJECT NUMBER BORING NUMBER

- 419665.F1.01 - e SHEET - OF T~

@ cHzmHILL M- 7D]

- SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River OU1 LOCATION : Kalamazoo, Ml DATE: q/Bd//#'
WEATHER: DRILLING CONTRACTOR : Cascade

|DRILLING METHOD AND EQUIPMENT USED : Rolosanic, Prosonic 800 T Sonic Drill
WATER LEVELS START: #$% END: / Q40 LOGGER ; &~ Kos/EL
DEPTH BELOW SURFACE (FT) _ CORE DESCRIPTION COMMENTS
ockat
INTERVAL (FT Penatrometar or
RECOVERY {IN) Torvane Results | SOIL NAME, USCS GROUP SYMBOL, COLOR,
TYPE MOISTURE CONTENT, DEPTH QOF CASING, DRILLING RATE,
— SOIL STRUCTURE TESTS, AND INSTRUMENTATION.
160 { 5F JOVM (ppm): Braathing Zona Core
T )
s 4

135 |
/86 Er0 oF Bofsnit-

Sampler Signature: Date:
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: PROJECT NUMBER BORING NUMBER

al 419665.F1.01 S SHEET OF

& cHzmHILL A4~ 82 [ o ¢

- SOIL BORING LOG

|PROJECT : Allied Paper / Kalamazoo River QU1 LOCATION : Kalamazoo, MI paTE: 917/ M +

WEATHER:  DRILLING CONTRACTOR :Cascade - 23ty
DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prasanic 600 T Sonic Drill

WATER LEVELS START: 035 9/i#. of30ah2 END: peos afiz . 1330 9)r3 LOGGER:

DEPTH BELOW SURFACE (FT) Pock CORE DESCRIPTION COMMENTS

ockat
INTERVALKET) Penetromater or
RECOVERY {IN) Torvane Results | SOIL NAME, USCS GROUP SYMBOL, COLOR,
TYPE MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
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et SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River U1 LOCATION : Kalamazoo, M| DATE: 7/43/tery
WEATHER: DRILLING CONTRACTCR : Cascade
DRILLING METHOD AND EQUIPMENT USED : Rolosonic, Prosonic 800 T Sonic Drill
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- SOIL BORING LOG
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419665.F1.01 M- 80 SHEET ¥ OF &
SOIL BORING LOG

PROJECT : Allied Paper / Kalamazoo River QU1

LOCATION : Kalamazoo, Ml

DATE: 9/23/248) |

IWEATHER: o ) R DRILLING CONTRACTOR : Cascade -,
DRILLING METHOD AND EQUIPMENT USED : Rolosonic, Prosanic 800 T Sonic Drill
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- SOIL BORING LOG
IPROJECT : Allied Paper / Katamazoo River QU1 LOCATION : Kalamazoo, M DATE: /23 /avd/
WEATHER: DRILLING CONTRACTOR : Cascade
IBRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosonic 600 T Sonic Drill
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419665.F1.01 MNw-&D SHEET & OF &
SOIL BORING LOG

IPROJECT : Allied Paper / Kalamazoo River OU1

LOCATION : Kalamazoo, M!

DATE. 9 /2y

WEATHER:

DRILLING CONTRACTOR : Cascade

DRILLING METHOD AND EQUIPMENT USED : Rolosonic, Prosonic 800 T Sonic Drill
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s SOIL BORING LOG
hPROJECT: Allied Paper / Kalamazgo River QU1 LOCATION : Kalamazoo, MI DATE: ?ﬁf ﬁﬁf
WEATHER: DRILLING CONTRACTOR : Cascade
[DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosonic 600 T Sonic Drill
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- SOIL BORING LOG
PROJECT : Allied Paper/ Kalamazco River OUH __ LOCATION : Kalamazoo, Ml DATE: 7 ﬁs’ /jg'f'
WEATHER: ______ DRILLING CONTRACTOR : Cascade N I /-3l A
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i SOIL BORING LOG
iPROJECT : Allied Paper f Kalamazoo River QU1 LOCATION : Kalamazoo, MI DATE: Qﬁ# 14
WEATHER; DRILLING CONTRACTOR : Cascade
IDRII.LING METHOD AND EQUIPMENT USED : Rotasonic, Prosonic 800 T Sonic Drill
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419665.F1.01

sHeer 4 ofF &

SOIL BORING LOG

PROJECT : Allied Paper / Kalamazoo River OUM

LOCATION : Kalamazoo, MI

DATE: gJ) {1t

WEATHER:

DRILLING CONTRACTOR : Cascade

DRILLING METHOD AND EQUIPMENT USED : Rolosonic, Prosonic 800 T Senic Drill
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- SOIL BORING LOG |
IPROJECT : Allied Paper / Kalamazoo River OU1 LOCATION : Kalamazon, MI DATE: ‘f/ l?//t{
WEATHER: DRILLING CONTRACTOR : Cascade
IDRILLING METHOD AND EQUIPMENT USED : Rolosonic, Prasonic 800 T Sonic Dril
WATER LEVELS START: /ZAD END: /&57) LOGGER: (- Mos/EE
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- SOIL BORING LOG
PROJECT : Allied Paper / Kalamazoo River OU1 LOCATION :_Kalamazoo, MI paTE: I8y
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[PROJECT NUMBER BORING NUMBER
419665.F1.01 muw ~ 6L SHEET ol OF
SOIL BORING LOG

PROJECT : Allied Paper / Kalamazoo River QU1

LOCATION : Kalamazoo, M|

DATE: 7//8 /oty

WEATHER:

DRILLING CONTRACTOR : Cascade

BRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosonic 600 T Sonic Drilt
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SOIL STRUCTURE TESTS, AND INSTRUMENTATION.
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- SOIL BORING LOG
|PROJECT : Allied Paper / Kalamazoo River QUM LOCATION : Kalamazoo, MI DATE: 9/17/ly +
WEATHER: DRILLING CONTRACTOR : Cascade 7 )2s7)¥
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ot SOIL BORING LOG
[PROJECT : Allied Paper / Kalamazao River QU1 LOCATION ; Kalamazoo, Mi DATE: 9/2<"
WEATHER: DRILLING CONTRACTOR : Cascade
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|PROJECT NUMBER BORING NUMBER

" ) CH2MHILL [419665.F1.01 M- 008 Jyas _ fsHEET 3 oF ¢
- | SOIL BORING LOG |
PROJECT : Allied Paper / Kalamazoo River OU1 LOCATION : Kalamazoo, Mi DATE: 9/Z5/l4 |
WEATHER: DRILLING CONTRACTOR : Cascade
DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Prosonic 600 T Sanic Drill
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- SOIL BORING LOG
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IPROJECT NUMBER BORING NUMBER
: 419665.F1.01 SHEET OF
@ cHz2mHILL [*" _ 6 o ¢
- SOIL BORING LOG
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¥ 7
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Attachment B
Well Construction Reports




CASCADE DRILLING, L.P.

I Well Construction Report

Job Name KALAMAZOO,MI Well Name MW-08D
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO MI Helper JOEL HALLOWEL,RODNEY ADKINSON
Date Installed 09/24/14
Ground Surface Elevation 793.75 ft. amsl|
Top of Casing Elevation 796.74 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___Other 1. Locking Cap? X Yes __ No

3.0 ft.

B. Diameter of Well Casing

2.0 in.

. Surface Seal Bottom
153.0 ft.

___Schedule 40
LSCheduIe 80
___Other

Height of Well Casing above ground

Well Casing: Flush Threaded PVC

aestatatasalele
O

RINEIS

E. Bentonite Seal Top 153.0 ft.

F. Fine Sand Top
Filter Pack Top

H. Screen Joint Top

I.  Well Bottom

J. Filter Pack Bottom 167.0 ft.

Borehole Bottom

CASCADE DRILLING, L.P. |

o]
it

W

ft.
160.0 #

162.0 ft.

167.0 ft.

167.0 ft.

6215 Lehman Drive
Flint, MI. 48507
Phone (810) 877.7176

Fax (810) 877.7156

. Protective Cover:

. Surface Seal:

. Annular Space

a. Insidediam. 4.0 in.

b. Length 5.0 ft.

c. Material
_X_Steel
___Other

d. Bumper Post

3n

Bentonite
X Concrete
Other

. Material between Casing and Protop:

Bentonite
X Other RTLAND SLURRY GRC

Seal:

Granular Bentonite
Bentonite Slurry
Cement-Bentonite Grout
Other

X

How Installed:

Gravity
X Tremie Pumped

. Bentonite Seal:

Granules
X Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:
Type:

X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

None

X Other CHIP&SAND




CASCADE DRILLIN
S IN S

G, L.P.

I Well Construction Report

Job Name KALAMAZOO,MI Well Name MW-16D
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO M Helper JOEL HALLOWEL,RODNEY ADKINSON
Date Installed 09/19/14
Ground Surface Elevation 802.61 ft. amsl|
Top of Casing Elevation 805.64 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___ Other . Locking Cap? X Yes __ No

A. Height of Well Casing above ground
3.0 ft.

B. Diameter of Well Casing
2.0 in.

C. Surface Seal Bottom
150.0 ft.

D. Well Casing: Flush Threaded PVC
___Schedule 40
_X_Schedule 80
___Other

E. Bentonite Seal Top _150.0 ft.
F. Fine Sand Top _fu
G. Filter Pack Top 1550 #
H. Screen Joint Top ~ 157.0 ft.
I.  Well Bottom _162.0 ft.
J. Filter Pack Bottom 160.0 ft.

K. Borehole Bottom 177.0 ft.

CASCADE DRILLING, L.P. |

6215 Lehman Drive
Flint, MI. 48507
Phone (810) 877.7176
Fax (810) 877.7156

. Protective Cover: a. Insidediam. 4.0 in.

b. Length 5.0 ft.
c. Material
X Steel
:Other
d. Bumper Post qty
3 A
. Surface Seal: Bentonite

X Concrete
Other

. Material between Casing and Protop:

Bentonite
X Other RTLAND SLURRY GRC

. Annular Space Seal:

Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity
X Tremie Pumped

. Bentonite Seal:

Granules
X Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:

Type: X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

None
X Other CHIP&SAND




CASCADE DRILLING, L.P.
S IN S

I Well Construction Report

Job Name KALAMAZOO,MI Well Name MW-16I
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO MI Helper JOEL HALLOWEL,RODNEY ADKINSON
Date Installed 09/22/14
Ground Surface Elevation 802.63 ft. amsl
Top of Casing Elevation 805.80 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___ Other 1. Locking Cap? X Yes __ No
A. Height of Well Casing above ground . Protective Cover: a. Inside diam. 4.0 in.
3.0 ft. b. Length 5.0 ft.
c. Material
B. Diameter of Well Casing _X_Steel
_ 2.0 in. ___ Other
d. Bumper Post qty
C. Surface Seal Bottom 3 &
57.0 ft. . Surface Seal: Bentonite
X Concrete
D. Well Casing: Flush Threaded PVC Other
___Schedule 40
_X_Schedule 80 . Material between Casing and Protop:
___Other Bentonite

Bentonite Seal Top
F. Fine Sand Top
Filter Pack Top

. Screen Joint Top
I.  Well Bottom

J. Filter Pack Bottom

Borehole Bottom

CASCADE DRILLING, L.P. |
b FET

_57.0 ft.

ft.
620 #
_65.0_ft.
_70.0_ft.

70.0 ft.

70.0 ft.

6215 Lehman Drive

Flint, MI. 48507

Phone (810) 877.7176

Fax (810) 877.7156

X Other RTLAND SLURRY GRC

. Annular Space Seal:

Granular Bentonite
Bentonite Slurry
Cement-Bentonite Grout
Other

X

How Installed:
Gravity
X Tremie Pumped

. Bentonite Seal:

Granules
X Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:

Type: X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

None

X Other CHIP&SAND




CASCADE DRILLIN
S IN S

G, L.P.

I Well Construction Report

Job Name ALLIED PAPER Well Name MW-40D
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO,MI Helper RODNEY ADKINSON,DAVE GORDON
Date Installed 09/26/14
Ground Surface Elevation 792.89 ft. amsl|
Top of Casing Elevation 796.29 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___ Other . Locking Cap? X Yes __ No

A. Height of Well Casing above ground
3.0 ft.

B. Diameter of Well Casing
2.0 in.

C. Surface Seal Bottom
153.0 ft.

D. Well Casing: Flush Threaded PVC
___Schedule 40
_X_Schedule 80
___Other

E. Bentonite Seal Top _153.0 ft.
F. Fine Sand Top _fu
G. Filter Pack Top 158.0 ft.
H. Screen Joint Top  161.0 ft.
I.  Well Bottom _166.0 ft.
J. Filter Pack Bottom 166.0 ft.

K. Borehole Bottom 166.0 ft.

CASCADE DRILLING, L.P. |

6215 Lehman Drive
Flint, MI. 48507
Phone (810) 877.7176
Fax (810) 877.7156

. Protective Cover: a. Insidediam. 4.0 in.

b. Length 5.0 ft.
c. Material
X Steel
:Other
d. Bumper Post qty
3 A
. Surface Seal: Bentonite

X Concrete
Other

. Material between Casing and Protop:

Bentonite
X Other SAND

. Annular Space Seal:

Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity
X Tremie Pumped

. Bentonite Seal:

X Granules
Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:

Type: X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

X None
Other




CASCADE DRILLIN
S IN S

G, L.P.

I Well Construction Report

Job Name ALLIED PAPER Well Name MW-40S
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO,MI Helper RODNEY ADKINSON,DAVE GORDON
Date Installed 09/29/14
Ground Surface Elevation 793.02 ft. amsl
Top of Casing Elevation 796.3 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___ Other . Locking Cap? X Yes __ No

A. Height of Well Casing above ground
3.0 ft.

B. Diameter of Well Casing
2.0 in.

C. Surface Seal Bottom
13.0 ft.

D. Well Casing: Flush Threaded PVC
___Schedule 40
_X_Schedule 80
___Other

E. Bentonite Seal Top _13.0 ft.
F. Fine Sand Top _fu
G. Filter Pack Top _17.0 ft.
H. Screen Joint Top ~_20.0 ft.
I.  Well Bottom _25.0 ft.
J. Filter Pack Bottom _25.0 ft.

K. Borehole Bottom 25.0 ft.

CASCADE DRILLING, L.P. |

6215 Lehman Drive
Flint, MI. 48507
Phone (810) 877.7176
Fax (810) 877.7156

. Protective Cover: a. Insidediam. 4.0 in.

b. Length 5.0 ft.
c. Material
X Steel
:Other
d. Bumper Post qty
3 A
. Surface Seal: Bentonite

X Concrete
Other

. Material between Casing and Protop:

Bentonite
X Other SAND

. Annular Space Seal:

Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity
X Tremie Pumped

. Bentonite Seal:

X Granules
Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:

Type: X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

X None
Other




CASCADE DRILLIN
S IN S

G, L.P.

I Well Construction Report

Job Name ALLIED PAPER Well Name MW-7D
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO,MI Helper RODNEY ADKINSON,DAVE GORDON
Date Installed 09/30/14
Ground Surface Elevation 814.94 ft. amsl
Top of Casing Elevation 817.91 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___ Other . Locking Cap? X Yes __ No

A. Height of Well Casing above ground
3.0 ft.

B. Diameter of Well Casing
2.0 in.

C. Surface Seal Bottom
118.0 ft.

D. Well Casing: Flush Threaded PVC
___Schedule 40
_X_Schedule 80
___Other

E. Bentonite Seal Top 118.0 ft.
F. Fine Sand Top _fu
G. Filter Pack Top 122.0 ft.
H. Screen Joint Top ~ 125.0 ft.
I.  Well Bottom 130.0 ft.
J. Filter Pack Bottom 133.0 ft.

K. Borehole Bottom 186.0 ft.

CASCADE DRILLING, L.P. |

6215 Lehman Drive
Flint, MI. 48507
Phone (810) 877.7176
Fax (810) 877.7156

. Protective Cover: a. Insidediam. 4.0 in.

b. Length 5.0 ft.
c. Material
X Steel
:Other
d. Bumper Post qty
3 A
. Surface Seal: Bentonite

X Concrete
Other

. Material between Casing and Protop:

Bentonite
X Other SAND

. Annular Space Seal:

Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity
X Tremie Pumped

. Bentonite Seal:

X Granules
Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:

Type: X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

None
X Other BENTONITE CHIP




CASCADE DRILLIN
S IN S

G, L.P.

I Well Construction Report

Job Name ALLIED PAPER Well Name MW-71
Job Number 119-14-7344 Driller CHRIS BARDEN
Location KALAMAZOO,MI Helper RODNEY ADKINSON,DAVE GORDON
Date Installed 10/01/14
Ground Surface Elevation 815.02 ft. amsl
Top of Casing Elevation 817.91 ft. amsl
Type of Well:
_X_Water Table Observation
___Piezometer
___ Other . Locking Cap? X Yes __ No

A. Height of Well Casing above ground
3.0 ft.

B. Diameter of Well Casing
2.0 in.

C. Surface Seal Bottom
60.0 ft.

D. Well Casing: Flush Threaded PVC
___Schedule 40
_X_Schedule 80
___Other

E. Bentonite Seal Top _60.0 ft.
F. Fine Sand Top _fu
G. Filter Pack Top _66.0 ft.
H. Screen Joint Top ~_70.0 ft.
I.  Well Bottom _75.0 ft.
J. Filter Pack Bottom _75.0 ft.

K. Borehole Bottom 75.0 ft.

CASCADE DRILLING, L.P. |

6215 Lehman Drive
Flint, MI. 48507
Phone (810) 877.7176
Fax (810) 877.7156

. Protective Cover: a. Insidediam. 4.0 in.

b. Length 5.0 ft.
c. Material
X Steel
:Other
d. Bumper Post qty
3 A
. Surface Seal: Bentonite

X Concrete

Other

. Material between Casing and Protop:

Bentonite

X Other SAND

. Annular Space Seal:

Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity
X Tremie Pumped

. Bentonite Seal:

X Granules
Pellets

. Type of Fine Sand:

. Type of Filter Pack:

GLOBAL#5

. Screen Material:

Type: X Factory Cut
Continuous Slot
Slot Size: 0.100 in.

Length: 5.0 ft.

. Backfill Material: (Below filter pack)

X None
Other




Attachment C
Photographs




GW Sampling Photos 10/13/14 to 10/17/14







Survey photos 10/6/14 to 10/10/14
















Attachment D
Well Development Records




a PROJECT NUMBER WELL ID DATE SHEET
CHZ2NVIHILL ; :
- Mw S€ G214 | of
PROIECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Ml
CONTRACTOR: STARTA\ S5 D
METHOD: END: f(z/"> _
EQUIPMENT: WATER LEVEL START: [9. 25
LOGGER: WATER LEVEL END: 10} 49

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume
Water

Time Removed, — Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !

50|~ |Poes| ~

loin] 15 895|504

COMMENTS:




ﬁ PROJECT NUMBER WELLID Q DATE SHEET
CH2Z2NVIHILL o .
- Mmw Cwelid|5-22-14 | o
PROIECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml
CONTRACTOR: START: 145 S
METHOD: END: j525
EQUIPMENT: WATER LEVEL START: {+.5%
LOGGER: WATER LEVELEND: j4 53
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Ot
Time Removed, Pl Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal .
T - —
M55 — )44
—
535 | 25 1453|128

COMMIENTS:




&' Jearp

a PROJECT NUMBER WELLID DATE SHEET
CH2Z2IVIHILL ‘ o o _
- MNW pinelie. |G 2214 of

PROIJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Ml

CONTRACTOR: START: 134

METHOD: END: 4%

EQUIPMENT: WATER LEVEL START: & -O

LOGGER: WATER LEVEL END: . (=

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume —
Time Removed, ). Turbidity { Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
Zup| — | 6295
s il )

12sDf | ¥ 1o, | e -sutne.
" e — 2 \J
HiS WS
. iy
910 775 |6 1397 7 /0 well valuwe s

COMMENTS:

pufgea)




“ PROJECT NUMBER WELLID DATE SHEET
CH2MHILL ‘
— MW - 272214 of
PROIECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, MI
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume
Time Removed,
gal

Water

_ . . ” L
—— Turbidity | Clarity / Color | Temp, °C pH onductivity Remarks

Mol — |£’..6§ -

4ol W 192 1.5

COMMENTS:




o PROJECT NUMBER WELL ID DATE SHEET
CH2Z2INHILL
- (765 Fx- o MW= 70 AL i of

PROIJECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, M|

CONTRACTOR: (#seid 06 START; 040

METHOD: suge€ END: /2y@

EQUIPMENT: gown e posl WATER LEVEL START: /9-45~

LOGGER: 4. wpheER WATER LEVEL END: /992

MAXIMIUM DRAWDOWN DURING PUMPING: 7/

RANGE AND AVERAGE DISCHARGE RATE: 1 &P

TOTAL QUANTITY OF WATER DISCHARGED: /50 gl —

DISPOSITION OF DISCHARGE WATER: 7uARXD - CedodY T0 oo, viGwrttt™ .59

Volume Water
Time Removed, Turbidity { Clarity / Color | Temp, °C pH Conductivity Remarks
gal Level, ft
100 1145 - - - - - SUbLE ¢ oM 4
e

(oz2 | 12 - wr v.pee | gty | 381 0.9073 RESVRLE
103¢ g | - VA J.Pook oy |23 |o.tb RESRLE DRPUIEET
jo035” z& - ph g- Poo % — - - LESUELE
043 33 - (AXA J. Poodl - - - LESURLE
10T Yo - sol J. Posl | — - - RECURLUE
ioss 44 - T . Pool o - LESuncE
|08 $'% ~ |93 (=0 ~ - - pESuRCE
m* e 1 = 13! foo & (3¢% | #5 |o.%13 RESuRVE
A KL - 126 fooll 12.4% | 145 | 0.4 LESURUE
2 | 4% - W3 [veolt | 390 |24E |p.gl! pESURVE
wr | 93 - (¥ | Peotl z.q2 | 7-4¢ 0- 804
TER {00 o {1 {’oﬂﬂ- — o -
veo | po — sz | poett 1I3.9% | RHE | p. 806 (EwRUE
20 | o - 22 | e .80 | 24> | g.00F
1226 |30 - | #5.6 |een |39 | FHM | 3 | pEsvers
(190 jHo = 33. 3 {eoh 3.3 | 246 0-80% LEGunvE
1240 | (50 1$.490 134,73 | 40D 13.60 | 243 |o.808

COMMENTS:_'P/S'» T ouT o RANUE pRll MACH mETE

weELL S/ABLE @ A7H NTU,




0 PROJECT NUMBER WELL ID DATE SHEET
CH2Z2NHILL /
o Y9465 Fr o) Mw-+I Wz { of

PROJECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml

CONTRACTOR: (#ASc #0E START: /004

METHOD; SvAte + PYRUE END: 1S

EQUIPMENT: potsps Heot puvnd WATER LEVEL START: z0-2 7DC

LOGGER: 4. w sArsfL WATER LEVELEND: Z6.6 7-oC

MAXIMIUM DRAWDOWN DURING PUMPING: o5/

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume Water
Time Removed, Level. ft Turbidity ] Clarity / Color | Temp, °C pH Conductivity Remarks
gal !

08¢ _ 26T | — - - - - SPATT Gunve/Pond
(015 /0 - 1/g oo 49 *-86 o 65 LESURLIE
[th T0 - 453 u. Poolk 4.1 365 0. €31 RESURLE
(030 |15 — 0. GooD /44 16T | p.gH AESORGT
03¢ | 30 - 269 |\.Foolk j4-4 .60 | 5.633 | gesvroE
1049¢ o0 - tot (ool (442 | 7.9 |o. €36 RO ureE
0ss $o — $B-6 ceob 4.+ | %38 | 0.85%C LS ITLE
1Y 60 - 20.0 WN.60°0 q-¥3 | 259 | o.2t® LLeu e
g™ {36 20.6 360 {y.6oe0 4T | 159 s g0F [Ev. CowpiElE,

COMMENTS: 4 ME.




a PROJECT NUMBER WELLID DATE SHEET
CH2Z2RIHILL —
- Mmw- A Q2G| of
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, M|
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDQWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:

Volume
W
Time Removed, Le\::ie;t Turbidity | Clarity / Coler | Temp, °C pH Conductivity Remarks
gal !

Og4s| - L5 ~

691s | 1€ V3.7 1il|

COMMENTS:




é cHZMH!LL PRQJECT NUMBER WELL ID DATE SHEET
- MW 1D [9-25M]

PROIJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Ml

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:

LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume
Time Removed, L\g‘:]e;t Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
M| - 18] ~ — — — . G0 ¢ Pugo
4251 25 | = |B0L | pon |1531[%.15] 0.61Y
qus] HO | = | 331] pood 115,10 |79 n.w@;’ [ Neseo
9152 1 = | 1HOmpd 1145Y [ 795005 | esuree.
508 LO | = IS0 wodk ligz174310.025
f<l< 70| ~ 1435 %E‘LQOB SRYAwEZYA Y22 eSS
1SZ81 80 | — 39| med 1509792 |0.622
) - . 2 ) ] -

1530 &S [292.|27.5 | cpex 0572491 (0.2
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@ PROJECT NUMBER WELL ID DATE SHEET
CHZ2WVIHILL ,
- minJ %@mu,\uj»\re, Ko g L of
PROIJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, MI
CONTRACTOR: START: 1HLL S
METHOD: END: ]SO
EQUIPMENT: WATER LEVEL START: & '_'l
LOGGER: WATER LEVELEND: ;1,44
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume —
Time Removed, el Turbidity | Clarity / Color § Temp, °C pH Conductivity Remarks
gal !
JHS 57 | -
P ]
5051 S (1784 |z2z2.4

COMMENTS:




e PROJECT NUMBER WELLID DATE SHEET

(1Y | .
W cH2MHILL MW 1o b by 22- [ y
PROIECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START: | (L, TO
METHOD: END:
EQUIPMENT: WATER LEVEL START: Jto> - 7O
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:

Volume Wat
Time Removed, ssr Turbidity { Clarity / Color | Temp, °C pH Conductivity Remarks
s Level, ft

‘L&TD - i (0 ra) -

W5 17 |20\ [6aY well purped ey
4 allonsed O
rechese mollthul
Timazs

COMMENTS:




low Llow)

@ CHZ2MHILL PROJECT NUMBER WELL ID DATE SHEET
v MWl O |415 4] o

PROJECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:

LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Time R:%E:vr:;, L‘g::f;t Turbidity § Clarity / Color | Temp, °C pH Conductivity Remarks
ol ~ ham! =1 = 2 |

Nad| @ | = [Vl | med [1374]7.3V|(.£74

WSO IS | = 143 ] ™ed W06 2.030.$20

o] 2o | - 3@ mod a8 7]0.%04 | pesuiced
1o | 2% | — |81\ |pooc |IMIS|RSL |0 K50 re SUEZE ol
1IE23 | hscohmrectd S YST -deaxkinue Q gi\!\\% N.&ug@og
[2465 | resunhe. oo iy dhrodeh VST

S0 40 | -~ 1836 [wed 177011753 [Deuy

1300 | H5 | = |7 [goed W ]770 |pe 23 | reswaech
Biol 4K | ~ 1955 pool Vo7 L6lo| 0673

3o|5 (| ~ |40 59005 Jodd| 7670623 | resucag D
B20|55 | 7 sz |med | Nedd | 1] b3

1290 6O | ~ 175 | goed |lezs| 74s|0. 623

350] LS |Isb®|22.7] 900X |16, 9] 269 | bl b
COMMENTS:




PROJECT NUMBER

ﬁ CH2MHILL WELL ID DATE SHEET
- MW )T  |§zsyy| o

PROIECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:

LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume

Time | Removed, L::f;e;t Turbidity | Clarity / Color | Temp,"C|  pH Conductivity Remarks
NS gal ’
l«% - iltal - il -

= o€ _ 12,453
155 | & | = |Begelpooc | B8 L0l b7
125 )5 | = |72 o> |27 705 0007
2151 2D | = 850 |ao0d |12.07] 729 | p.6bl (e suaed
122S| 26o |~ |&ET| P00t 13.13] 7.3%|0 66O re Siged)
31232 | - 452900 |pae|73%|p0sy
1248 28 | — 1718019008 |13,2] 741 [n.S¥
255150 |~ |52z 9002 [2.1d]74) | Db
1305] 4O |12.9]454 |acod [13.s]7.42 [ 6.6LD

cee duveldpmol

COMMENTS:




@ PROJECT NUMBER WELL ID DATE SHEET
CH22MHILL
- Mmw)3g B Ay o
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, M
CONTRACTOR: START: 1o OO
METHOD: END: o3 ()
EQUIPMENT: WATER LEVEL START: 7 .5
LOGGER: WATER LEVELEND: 247,/
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, sl 1 Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
lo® 1,5
1eBO| 20pl| 247 | 70.3

COMMENTS:




ﬁ PROJECT NUMBER WELL ID DATE SHEET
CH2MHILL
e W) zz AL 9-1%-1Y at
PROJECT: Alliad Paper, Inc. QU1 LOCATION: Kalamazoe, M!
CONTRACTOR: START;
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Wit
Time Removed, EESE 5 Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal i

S5~ H,3S] -

COMMENTS:
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“ CH2Z2MHILL

PROJECT NUMBER

WELLID DATE SHEET

MW 71 B GBI

PROIECT: Allied Paper, Inc. OU1

LOCATION: Kalamazoo, Mi

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume pa—
Time Removed, Ll & Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal ’

45| -~ ik

e

%1D| 35 |ieg

2.4

COMMENTS:




ﬁ CH2ZIVIHILL

PROJECT NUMBER

WELLID

MW 20

DATE

QUL 14

SHEET

of

PROJECT: Allied Paper, Inc. QU1

CONTRACTOR:
METHOD:
EQUIPMENT:

LOGGER:

LOCATION: Kalamazoo, Mi
START:

END:

WATER LEVEL START:
WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume Wat
Time Removed, o Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gl Level, ft
Weo | — 113 |~
Mo 1335 |iH.b
COMMENTS:
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@ PROJECT NUMBER WELL ID DATE SHEET
CH2Z2NIHILL A

. ‘/\f\ \l\} Li O C?‘ZZ “"q of

PROIJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, M

CONTRACTOR: START: {\ D

METHOD: END: 13?/3
EQUIPMENT: WATER LEVEL START: 2.2 - S L
LOGGER: WATER LEVEL END: ¢, ./

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED: )
DISPOSITION OF DISCHARGE WATER:

Volume Water 58

Time Remaved, Level, ft Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !

1140 .5 -

1323 5 |60 3%

COMMENTS:




( @ PROIECT NUMBER WELL ID DATE SHEET
CH2MHILL : ;

- Miv 122 A 92344 of

PROIECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Mt

CONTRACTOR: START:

METHOD: END:
EQUIPMENT: WATER LEVEL START:

LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume Water
Time Removed, St Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal '
16D — 1B~ Wi low Hlow
N
H i " -—
HWs<| (o well '/)qufcpdl-
s | 1\ 1.2 |n.05 i elloned
fo ceehoge
(71N c"_%jc‘_(.;-m

COMMENTS:




PROJECT NUMBER WELLID DATE SHEET

2 ERERALILL MW 2 AR B | o

PROIECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER-

Volume

Time Removed, L\gfztle;t Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal ’
/ z
28| - 2| — <\ wvietes

PANT=m vy

COMMENTS:

Mot 2nowRN  yyoke :
?J“ﬁffwr@lo@ PUMmpPecy e&u}
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é CH2MHILL
-

PROJECT NUMBER

WELL ID

Mw1ZZ2®

SHEET

6] "Z:) of

PROIECT: Allied Paper, Inc. OU1

LOCATION: Kalamazoo, Ml

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume Wat
Time Removed, Le\:ale;t Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
0|~ |kl
1 — o] - i — \
1055 Lo 4967 |2\ X

COMMENTS:




?'. PROJECT NUMBER WELL ID DATE SHEET
CH2Z2MHILL
E 419665 FL.0! M-y A/ ofofis 1o/
PROJECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml
CONTRACTOR: citse (26 START: %4
METHOD: $v vz v PulleE END: Q14
EQUIPMENT: dotuerv Mut€  pvwl WATER LEVELSTART: 3.6 rve, 39' .0 <
LOGGER: A . LWLTEN WATER LEVELEND: 3579 pe.

MAXIMIUM DRAWDOWN DURING PUMPING: ~ 3

RANGE AND AVERAGE DISCHARGE RATE:  / g-p/M

TOTAL QUANTITY OF WATER DISCHARGED:  J = oe/fonai

DISPOSITION OF DISCHARGE WATER: Threk, @ED, [ASWEE oF Tftd™

Volume Water
Time Removed, Level ft Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal '
Bﬂ - JrA STALT SuRLE,
qo STARY  pumP, THICK
aie / PemPEd pry
41 = |35-9 Amies Ay, rro

COMMENTS:
Lo En2-irid Vé—v v 1O D;ﬁi_o-"’»




PROJECT NUMBER WELLID DATE SHEET

2. CH2ZIVIHILL M-\ 2 & A4y of

PROIECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml
CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:

Volume VWater
Time Remaoved, b 5 Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal g

1220 — |HISY] —

Hoo | H |gyp | — Quiged Ay
feul O

reclhnarse

COMMENTS:

Sigadicens gomhties o€ won badecia prese ot
0 guige Liode. Casing pusiped Ay 4 dd Aot rechoge
enovgh 4p cenkinve dlevelopmart alies 36 rin




“ PROJECT NUMBER WELLID DATE SHEET
CH2ZMIHILL .
- MW-1zSA |G|
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Nt
Time Removed, Level. f Turbidity § Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
. o s
5251 1S 527

COMMENTS:
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a PROJECT NUMBER WELLID DATE SHEET
CH2Z2NVIHILL ‘ , :
- mW 101 6 - 7414 ol
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: " END: -
EQUIPMENT: WATER LEVEL START:
LOGGER: i WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Witise
Time Removed, Level. f Turbidity { Clarity / Color | Temp, °C pH Conductivity Remarks
gal i
i
&O|  — LIS
e

COMMENTS:




@ PROJECT NUMBER WELLID DATE SHEET
CH22NVIHILL .
- MW TO5 6 91314 of
PROJECT: Allied Paper, inc. OU1 LOCATION: Kalamazoo, MI
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume —
Time Removed, bl & Turbidity | Clarity / Color { Temp, °C pH Conductivity Remarks
gal .
hWds | = ilaLY -
1¥30| 70 |55 (7205

COMMENTS:




ﬁ PROJECT NUMBER WELL ID DATE SHEET
CH2MHILL \ :
) 1L
- MwZo4 & G54 o
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, Level. ft Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal "

COMMENTS:




@ PROIECT NUMBER WELL ID DATE SHEET
CH2MHILL ,
- MW Z0sR SBA9| o
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, MI
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume Wik
Time Removed, e Turbidity { Clarity / Color Temp, °C pH Conductivity Remarks
gal !

AT

lolS"] 50 |12.(,]75.0

COMMENTS:




ﬁ PROJECT NUMBER WELL ID DATE SHEET
CH2Z2NMIHILL .
- Mmw 207 ST5A4| o
PROIECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPQSITION OF DISCHARGE WATER:
Volume —
Time Removed, Ny Turbidity § Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
i iy Ely o —
0I1S0] — |35
a1l H¥ |10.05]45.9

|COMMENTS:




@ PROJECT NUMBER WELL ID DATE SHEET
CH2MHILL ;
- W7o FL5AY|  of
PROJECT: Allied Paper, inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR;: START:
METHOD: END:
EQUIPMENT; WATER LEVEL START:
LOGGER; WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, Level, ft Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal "

Sl - 1900 —

Wzs| 3¢ 16.54(4,3

COMMENTS:




0’??“ PROIECT NUMBER WELL ID DATE SHEET
CH2MHILL ‘ ,
- M\ zD4 G-T54| o
PROJECT: Alliad Paper, Inc. QU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, fevel ft Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal g
WSO [ — Ol | —

210 )7 45 LY

s

COMMENTS:




@ PROJECT NUMBER WELLID DATE SHEET
CHZ2MHILL .
- MW7) 40314 °
PROJECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, M
CONTRACTOR: START:
METHOD:; END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, Veial Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal i

Bes| ~ []1& | -

4od| 20 |z |4p.\

COMMENTS:




P PROJECT NUMBER
@ CH2MNIHILL
m

WELL ID DATE SHEET

PROJECT: Allied Paper, inc. QU1

MW7l |923 ot

LOCATION: Kalamazoo, Mi

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Remow;ed, Level, ft Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
ga

Joos| ~ |yz) | —

20120 |5.05 |27

¢ CLMS

7 P ﬂ\Q——S

?E‘%u‘é

2 m%—% ‘t’f\&)\/\

lﬂ u(\YL EJO;’W‘ZS

COMMENTS:




a PROJECT NUMBER
CH2MHILL
o

WELL ID DATE SHEET

Mw 214 G-13-)y4] o

PROIECT: Allied Paper, Inc. QU1

LOCATION: Kalamazoo, Mi

CONTRACTOR: START:

METHOD: END:

EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Matar
Time Removed, Ll fe Turbidity | Clarity / Color Temp, °C pH Conductivity Remarks
gal i
. / o
(300 1o 25

HID| 5 [zz.4 |4

COMMENTS:




@ PROJECT NUMBER WELLID DATE SHEET
CHZ2IVIHILL WS .
- W\ W Z. k % C?‘Z}("[q of
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume —
Time Removed, VLR Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
i :
WG | - T =
) ; P
s | 20 s |75 ¥/D el
Ualumans
O anm
PG

COMMENTS:




@ PROJECT NUMBER WELLID DATE SHEET
CH2Z2NVIHILL
{ of
- M AL
PRQOJECT: Allied Paper, Inc. QU1 LOCATION: Kalamazoo, Ml
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume At
Time Removed, el Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !

T

LSSl — |5

P

nss] 15 9.9

$.4

7 )0vwe L\ voluae)

5 .Q_,VS‘Q Q/\

well Peing oMy

LeQ}c&g

W\sible <ediomist

(ST

W e T

COMMENTS:




é PROJECT NUMBER WELLID DATE SHEET
CHZ2IVIHILL )
- MNWWZ7 7 19¢H4d] o
PROIJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Ml
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Wikkar
Time Removed, Level. ft Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !

Yigl — 1544 | —

1IY0s| 1¥ |39 |44,

COMMENTS:




ﬁ PROJECT NUMBER WELLID DATE SHEET
W cH2MHILL MW T2 [gay] o
PRQJECT: Allied Paper, Inc. QUL LOCATION: Kalamazoo, Ml
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume oo
Time Removed, Levael it Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
L4S| ~ |dny | ~
7
[N\ CaSh nay
~J

COMMENTS:




“ PROJECT NUMBER WELL ID DATE SHEET
CH2NIHILL (
oo M 2z2d [ DTHY]| o
PROIECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, M
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, Ftsed Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal . ‘
= -
% —
e 255
COMMENTS:
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* PROIJECT NUMBER WELL ID DATE SHEET
CH2Z2INMIHILL ,
- MW T2 AV RS
PROJECT: Allied Paper, Inc. OU1 LOCATION: Kalamazoo, Mi
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:

Volume o
Time Removed, vl o Turbidity | Clarity / Color | Temp, °C pH Conductivity Remarks
gal ’
lDSg - SO — = <3 phate

“43 Z_, 105 i ~Je\\

COMMENTS:
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PROJECT NUMBER

WELLID

MW 3\

DATE SHEET

LS| of

PROJECT: Allied Paper, inc. QU1

LOCATION: Kalamazaoo, Mi

CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:
MAXIMIUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGED:
DISPOSITION OF DISCHARGE WATER:
Volume Water
Time Removed, Ll B Turbidity § Clarity / Color | Temp, °C pH Conductivity Remarks
gal !
O30 - |3 —
~ ~ 1 ;
lods] 55 |H.09 1o 710 we |\
voluhve S
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a PROJECT NUMBER WELL ID DATE SHEET
CH2Z2NVIHILL i g :
- Mw 232 QUL of
PROIECT: Allied Paper, Inc. OU1 LOCATION: Kalamazao, MI
CONTRACTOR: START:
METHOD: END:
EQUIPMENT: WATER LEVEL START:
LOGGER: WATER LEVEL END:

MAXIMIUM DRAWDOWN DURING PUMPING:

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED:

DISPOSITION OF DISCHARGE WATER:

Volume

Time Ren;\’.red, L\g:f\:t Turbidity { Clarity / Color | Temp, °C pH Conductivity Remarks
bdys| — a4y | 710 we U
Jods| A0 |gLS |55 Volurwes
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INNOVATIVE IDEAS
EXCEPTIONAL DESIGN
UNMATCHED CLIENT SERVICE

L
ARCHITECTURE - ENGINEERING = PLANNING
EURVEYING * CONSTRUCTION SERVICES

SURVEYOR'S REPORT

Project Name: Allied Landfill
Date: October 17, 2014
DLZ Acct. # 1450-9590-90

Project Location:  Kalamazoo, Michigan

Horizontal coordinates are derived from the North American Datum of 1983, Michigan South
Zone. Control point and feature coordinates were established using Real Time Network GPS
techniques from the MDOT CORS Network.

One fixed height pole mounted Trimble R8 antenna (serial #4748141726) steadied by a
bipod with clamp assembly, was used for all observations. The receiver was set to a 180-
second observation rate with a 13° elevation mask. Trimble Business Center software was
used to convert geodetic coordinates to the local system.

Control point and feature elevations were established based on differential leveling
techniques using a digital level and bar encoded level rod. The elevation of the primary
benchmark used for the leveling techniques was derived from a WGS84 ellipsoid height
adjusted to an orthometric height (elevation) using GEOID12A. The results of the leveling
technigues were compared to corresponding RTK GPS orthometric heights on 21 control
points. Elevations are expressed relative to NAVD 88, North American Vertical Datum of
1988. All coordinate values are expressed in terms of International feet.

Prepared by:

Steven Jones, PS, CFedS
Michigan Professional Surveyor #56304

6121 Huniley Road, Columbus, OH 43228 ] OFFICE 614.888.0040 I ONLINE WWW.DLZ,COM

Akron  Arlington Helghls  Burns Harber  Chicagoe  Cleveland Columbus  Delroit  Fort Wayne Frankfort Hammond  Indianapelis  Joliet Kalamazoo Lansing  Louisville
Melvindale South Band Sainl Joseph Toledo



DLZ Proj.#1450-9590-90

Allied Landfill

Monitoring Wells

Well Designation

Horizontal Coordinates (NAD 83)

Elevations (NAVD 88)

North East Ground Top of Casing

FW-101 279370.2 12795845.2 797.86 800.21
MW-1 282113.0 12795349.0 794.47 797.02
MW-10 282066.2 12795740.3 779.06 781.52
MW-10A 279533.5 12796677.7 804.93 808.39
MW-11 281652.3 12795686.8 780.63 782.81
MW-120A 279785.4 12795925.2 818.42 821.65
MW-120B 279779.9 12795924.9 817.64 821.55
MW-122A 280636.0 12796954.1 801.69 803.92
MW-122AR 280636.3 12796949.7 802.35 804.24
MW-122B 280633.7 12796957.5 801.65 804.09
MW-124A 279436.5 12797286.0 840.48 843.07
MW-124B 279431.0 12797286.9 841.44 843.81
MW-125A 279636.8 12797102.6 806.12 808.66
MW-126A 279415.0 12796602.9 801.42 803.86
MW-126AR 279422.3 12796600.9 802.20 804.13
MW-16B 280838.4 12796557.1 800.17 802.89
MW-16D 280823.7 12796520.9 802.61 805.64
MW-16| 280816.9 12796519.9 802.63 805.80
MW-19BR 280422.9 12796250.6 819.11 821.49
MW-2 282398.1 12795191.9 793.43 795.84
MW-200A 279269.0 12795826.8 800.74 803.49
MW-201B 279338.5 12796010.9 799.78 801.96
MW-202B 279350.5 12796179.1 803.12 807.15
MW-203B 279401.6 12796341.3 202.06 805.86
MW-204B 280011.7 12797097.9 803.33 807.77
MW-205B 280286.4 12797098.5 801.08 805.41
MW-206A 279372.4 12795848.4 797.82 800.71
MW-207 279505.5 12796581.7 801.02 2804.73
MW-208 279578.5 12796839.6 799.54 804.09
MW-209 280230.2 12797150.2 787.32 762.26
MW-210 279442.6 12796400.6 802.93 806.21
MW-211 279949.1 12797132.4 788.32 793.00
MW-212 280601.8 12797004.4 786.93 791.34
MW-213 279892.7 12797138.1 787.67 791.54
MW-214 280308.8 12797102.0 798.51 803.33
MW-215 281132.8 127959435 785.14 790.66
MW-216 281093.8 12796122.9 785.33 790.29
MW-217 281053.2 12796229.8 785.04 790.49
MW-218 281013.6 12796364.6 785.61 790.46
MW-219 280980.8 12796462.8 785.78 790.67
MW-220 280860.5 12796655.7 787.44 790.50
MW-221R 280741.6 12796858.1 786.66 791.01
MW-222 279363.0 12796361.6 792.46 797.07
MW-223 279518.4 12796825.8 793,52 796.92
MW-224 279592.0 12796958.5 810.05 813.02

Units are International Feet

October 2014



DLZ Proj.#1450-9590-90

Allied Landfill
Monitoring Wells

Well Designation

Horizontal Coordinates (NAD 83)

Elevations (NAVD 88)

North East Ground Top of Casing

MW-225 279734.1 12797207.0 789.07 792.67
MW-226 281095.8 12796118.7 785.40 790.46
MW-227 281050.7 12796235.1 784.93 790.38
MW-228 281008.5 12796366.4 784.92 790.80
MW-229 280975.3 12796460.3 785.45 791.05
MW-22AR 279540.1 12796682.8 806.46 809.89
MW-22B 279549.0 12796679.1 807.92 811.51
MW-230 280771.8 12796770.2 787.62 790.63
MW-231 281130.7 12795948.6 785.50 790.45
MW-232 280864.6 12796655.0 787.06 790.39
MW-23R 279364.7 12796123.8 807.20 811.45
MW-24R 279803.0 12797109.3 799.69 803.85
MW-26 279726.0 12797070.2 789.20 AL 2T
MW-3 281479.8 12795161.2 796.91 799.30
MW-30 282815.7 12795380.0 793.67 796.16
MW-4 281729.2 12795398.8 792.77 795.15
MW-40D 282831.8 12795403.8 792.89 796.29
MW-40I 282819.1 12795392.3 793.96 796.35
MW-40S 282830.9 12795413.5 793.02 796.30
MW-5 281975.9 12795539.2 792.35 795.00
MW-5R 280731.6 12796258.9 809.41 811.31
MW-6 282163.3 12795522.9 792.71 794.88
MW-6A 280747.2 12795370.9 809.53 812.16
MW-7 282426.8 12795607.3 793.18 795.26
MW-7A 280173.2 12795495.6 817.06 818.43
MW-7D 280192.5 12795510.3 814.94 817.91
MW-71 280196.3 12795510.2 815.02 817.91
MW-8 281449.5 12795465.6 793.32 795.77
MW-8A 279375.1 12795636.4 806.74 809.50
MW-8D 281439.3 12795451.8 793.75 796.74
MW-9 282451.8 12795750.7 778.92 781.07
MW-9A 279341.6 12796002.3 799.55 802.39
OW-10P 279770.8 12797067.2 802.29 805.98
OW-11A 280327.2 12797085.4 800.23 803.59
OW-11P 280297.8 12797094.3 801.23 805.59
OW-12A 279552.0 12796686.0 807.99 811.96
OW-13A 279493.4 12796530.5 801.85 805.00
OW-13B 279494.3 12796535.2 801.60 805.13
OW-13P 279492.6 12796525.6 801.92 805.02
OW-14pP 279596.4 12796859.8 800.22 803.81
OW-15P 279369.9 12796071.0 809.05 813.09
OW-16P 279542.5 12796779.9 801.04 805.72
OW-17P 279930.3 12797112.1 799.70 803.20
OW-1A 280460.8 12797016.4 802.84 807.19
OW-2A 280025.3 12797098.6 803.13 806.42

Units are International Feet

October 2014



DLZ Proj.#1450-9590-90

Allied Landfill
Monitoring Wells

Well Designation

Horizontal Coordinates (NAD 83)

Elevations (NAVD 88)

North East Ground Top of Casing
OW-2B 280031.6 12797099.0 803.11 806.21
OowW-2P 280019.5 12797098.0 803.37 806.67
OW-3AR 279676.5 12796963.8 802.33 806.04
OW-3B 279680.5 12796945.4 805.12 809.46
OW-3PR 279677.0 12796959.1 803.33 806.84
OW-4AR 279473.3 12796403.0 807.58 811.19
OW-4PR 279471.8 12796409.2 806.97 810.88
OW-5P 279398.8 12795967.5 813.02 815.96
OW-6A 279412.9 12795891.9 813.52 816.98
OW-6P 279414.0 12795884.5 813.54 817.02
OW-7PR 280592.2 12796860.4 804.82 809.00
OW-9PR 279376.5 12796245.4 807.66 811.18
N. STAFF GAGE 283011.8 12795508.0 778.30
S. STAFF GAGE 279224.0 12795833.8 793.82

Units are International Feet

October 2014
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DLZ Proj. #1450-9590-90 Allied Landfill

Pt ID Horizontal Coordinates (NAD83) NAVDSS8 Deseription
North East Elev

100 282846.19 12795269.35 792.32 #4 Rebar Set
101 282556.39 12795479.30 793.86 #4 Rebar Set
102 282198.36 12795468.91 792.91 #4 Rebar Set
103 281829.61 12795453.37 793.22 #4 Rebar Set
104 281478.99 12795361.92 794.20 #4 Rebar Set
105 281185.02 12795626.24 793.21 #4 Rebar Set
106 280871.51 12795859.00 796.72 #4 Rebar Set
107 280627.58 12795856.67 807.85 #4 Rebar Set
108 280053.39 12795971.75 825.45 #4 Rebar Set
109 279789.78 12795911.09 816.77 #4 Rebar Set
110 279376.79 12795801.98 804.44 #4 Rebar Set
111 279412.23 12795952.98 813.09 #4 Rebar Set
112 279491.89 12796318.81 811.21 #4 Rebar Set
113 279606.53 12796699.31 807.79 #4 Rebar Set
114 279826.90 12797017.14 806.70 #4 Rebar Set
115 280217.04 12797045.87 805.93 #4 Rebar Set
116 280563.80 12796889.66 805.37 #4 Rebar Set
117 280637.05 12796520.23 807.03 #4 Rebar Set
118 280755.51 12796149.88 805.97 #4 Rebar Set
119 280934.48 12795984.47 798.60 #4 Rebar Set

NADS83 Michigan South Zone

NAVD 88

Units: International Feet

Oct. 2014
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NGVD '68 LEVEL DATUM

OCT. 6, 2014
Foint Plus (+) HI Minus (-) Elev. (Ft) 60 CLEAR
CREW: CTC/FGJR
| 0O 6.89 72921 TOR3R #4 REBAR SET
101 5.2 798.98 5.35 793.86 #4 REBAR SET
102 828 798.14 6.07 72281 #4 REBAR SET
|03 56| 7286.83 4.92 79822 #4 REBAR SET
| 04 4.66 798.66 4.63 794.20 #4 REBAR SET
105 .16 799.39 5.65 o582 #4 REBAR SET
106 12.16 806.868 2.67 796.72 #4 REBAR SET
107 | 4.43 822.28 |.03 807.865 #4 REBAR SET
TP 11.02 832.46 0.864 &2 .44
108 203 527.56 70 8525.45 #4 REBAR SET
|09 | .40 8186.17 10.51 816.77 #4 REBAR SET
TP 3.4 al2.72 5.86 809.3 |
|10 10.49 &14.93 5.28 504 .44 #4 REBAR SET
I 223 515.32 | .54 813.09 #4 REBAR SET
2 3.34 &514.55 4.1 | al1.21 #4 REBAR SET
| 4,98 Bl 277 6.76 807.79 #4 REBAR SET
114 4.40 811.10 6.07 806.70 #4 REBAR SET
| 15 5:29 &l1.22 Bl 505.23 #4 REBAR SET
I 16 3.06 808.43 5.85 805.37 #4 REBAR SET
117 7.69 &14.72 | .40 &07.03 #4 REBAR SET
118 2.04 808.01 8.75 805.97 #4 REBAR SET
121.76 | 06.07




NGVD '68 LEVEL DATUM

OCT. 6, 2014 ==
Point Plus (+) H Minus (-) Elev. (Ft) 60 CLEAR
CREW: CTC/FGJR —
118 2.04 808.01 805.97 #4 REBAR SET
119 3.78 802.38 9.4| 798.60 #4 REBAR SET
|06 2.49 799.15 5.72 796.66 #4 REBAR SET
105 5.37 798.52 6.00 793.15 #4 REBAR SET
|04 4.09 798.24 4.37 794.15 #4 REBAR SET
103 4.56 797.73 5.07 793.17 #4 REBAR SET
102 5.8 7986.68 4.86 792.87 #4 REBAR SET
101 4.95 798.77 4.86 793.82 #4 REBAR SET
100 6.49 792.28 #4 REBAR SET
31.05 46.78
PIlTOT | 121.76 1 06.07
152.8| = 152.85 -0.04




Attachment F
Groundwater Sampling Field Sheets




GROUNDWATER SAMPLING FORM

we i NWE (Q!heé\l (M- A

PROJECT: Allied Paper, Inc. OU1 DATE/TIME: - 151U

Sampler(s): A .SN @\\JU Well Diameter: 71 L {\C/\/\_ Weather Conditions: ¢ \ouc&q 57°
v/ \( \\ﬁ reathing Zone D Purge - DJ! ;
O!OL (O PID Reading- ’ 1 Method: Low Flow Volumetric

ISECTION 1: Purge Volume Information

(1) TD = Total Depth of Well (fty: F—337¢  7.&.0 'L

(2) DTW = Depth to Water (f): |/ (A3

@Eg;!:ION : For Volumetric Sampling Only

|ka) Height of Water in Well = TD - DTW = [(1)-{2)]: }w |(4}0na Purge Volume®* T .14
!§E(_3110N 3: Field Parameter Data ; b e
s DIW | Tne PH' | SpCond.' | DO’ ORP' | Turbidity | Temperature | P4"8/FOY
Parameter Units fl sU mS/cm maiL mv NTUs S miiminute
Acceptable Range - - 6.00-B00 | 0.300-1.300mS/cm| See Note* |-190.0-240.0 mV} = 4.00-20.00C° | 100-500 (see SOP)|
Stabilization Criteria i +/- 10% +3% | +rio% | +F10mv | 10% +L0.5C°
mistwater | 19, 24] 1500 2.62 1 1. O W4 |55 0 [44. | 15.30 29D
1 434 1Ises1249 [l oan 42721526 1350 j9.50 [ 240
2 UM ||SIo 1290 1 1oAd | byg ] Bl |03 | JHM.36 | 240
3 14.29(15 15 [ 155 1,033 | W75 | 3.7 [loYy | yuzy | 240
s M.31|1520 17220 | 1.ope | Ls0] 25,053 | luzn | za0
5 wz s 219l o ldszlzyz |yl iae [zuo
8 520] 3 A m 10 ™ E 0
7
8
9
Stabilization Parameters Used (min. three): pH Sp. Cond. DO ORP
ISECTION 4: Equipment and Method Information 3
|g|£gi_ng Equipment: OQ) \b!ré ‘ln & OU
Purge/Fiow Rate: lut O mlL /fh Ta Total Volume Purged: S \lgA S
|Field Parameter Instruments: / SI _) Hiit(,‘*‘ "
ON 5: Sample Information
Samples ID Time VOCs Other Other Other ,
Parent PO - DO - 25 QQA' ol v I/L tl/
Duplicate AC- pL\ - W*@A'FD \/ "/ v v
MS/MSD
Equipment Blank
[REMARKS:

INOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 galfit

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 galfft

4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C°
- miliiliters per minute = gallons per minute/0.0002641

Form Checked by

SOP 3 Attachment 3; Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

WELL ID: M\N - 7
PROJECT: Allied Paper, Inc. OU1 DATEMIME: |n-IH -] 1520
Sampler(s): AL‘S\Nf)\\QJ Well Diameter: 7/ LA Weather Conditions: / LDUC&%
\ﬁ NJ s JS\J\,G\_ m E:‘;a':};:‘cﬁnzf e O O ;l;:?‘id: Low Flow Vglumetn'c
CTION 1: Purge Volume Information S —_ , e TN s e |
||(1)TD Total Depth of Well (ft): 2, ZO (2) DTW = Depth to Water (ft): g' f—} 6’;
ISECTION 2: For Volumetrie Sampling Only : St e _
]|(3) Height of Water in Well = TD - DTW = [(1)-(2)1 1.2 | |(4) One Purge Volume®: ‘L 2,7
(SECTION 3: Field Parameter Data e - SRR T o : B
Parameter DTW Time pH' Sp Cond.' po' ORP' | Turbidity | Temperature P“’g::'“’
~_ Parameter Units_ ft 1L | su |  mSem | mgl | mv | NTUs | c® ‘mU/minute
Acceptable Range - - 6.00-8.00 |0.300-1.300mSiem| See Note* [-190.0-2400mV] - 4.00-20,00C° | 100-500 (see SOP)|
Stabilization Criteria 0.4 +/- 10% +/- 3% +/- 'i_q% +- 10 mV +/- 10% +/-0.5C°
Fistwater | 18.99/5230 |14 1107 R4 1947 4531 15.95 1 20
1 .61 115251032 11WS (6.8 185.9]2.841 1521 11D
2 1307 ()840 0. w0 |11z 1391 [92.4 [7.€4115.50 | ¢
3 Collisys |1 253 | {ns .24 1924 | go4 |i15.498 | 20
: 3.5 1550 7.8 [ ldlte |33 [ 4ed 229 | t5.90 | 2wd
5 1307 |1ss 249 wwg 213 1§72.41824115.3% | 260
8 [9.57 |0 | 2.4% | [1g | 205]|€5.1777]1165.38 | 260 |
7
8
9
Smmhzatlon Parameters Used (min. three): pH Sp. Cond. DO ORP

ISECTION 4: Equipment and Method Information

'Purgmg Equipment: 0Q (\ 5% e QU D
PurgelFlow Rate: /{5 onl- /ﬂﬂ} N Total Volume Purged: £, 00(OX /. ciall ansS
i J

Field Parameter Instruments: N/ (D / ‘lﬂd/\,

ISECTION 5: Snmple Inform:tibn '

Samples ID Time VOCs Other Other Other,
Parent AP-ocLIL- MW -7 Vv v vV v’
Duplicate
MS/MSD
L Equipment Blank
REMARKS:

NOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume {gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft

4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002641

Form Checked by

i

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

WELL ID: (L \W/- 15
PROJECT: Allied Paper, Inc. QU1 pATEMIME: U= (Y~ R3O0
Samplar(s}'b[\ S, sh_7 \é\lr:!g‘ll:lgeztg;e Z (aC \Fl’\i:ragt;!er Conditions: | C. | A\ \/ :
7. Vauglhe n PID Reading: 0.4 Method: Low Flow  Volumetric
@QII_LN; rurgeVultimeInl’omuhun e S e e A 2 e e
ll(1) TD = Total Depth of Well (fy: 7 €. 5 (o (2) DTW = Depth to Water (f): | <. 3 &
"s_EM:"Fanolmetﬁ-:Samplingoniy, e 2 IS Se . AR e '
I(s) Height of Water in Well = TD - DTW = [(1)-(2)_2 5}8 (4) One Purge Volume®*:
Ni‘ﬂe!dl’lumem'l)m S L ety et i £ = e
Parameter DTW | Time pH' SpCond.' | DO’ ORP' Turbidity | Temperature P”’QR:‘;'; o
| Parameter Units ft su mS/cm mg | mV NTUs c® | miminute
| Acceptable Range - - 600-800 | 0.300-1.300 mSicm| See Note * |-190.0-240.0mV) - 4.00-2000C° | 100-500 (see SOP)
Stabilization Criteria 0.4 +/-10% +-3% +/_10% +A0mV_ | +-10% +-05C°
First Water Iq 9¢| i3i5 .07 () ,‘?5(? 3. 20D -37 (.| 49 15.3 | *BQ
i wWoi | P | 8.4 | p.932] .24] si.2|yde] 1S i | L20
2 2002 \ %5 | &.02| 0.43i| . g2| -594|3.ee|l5 73 | 14O
3 JZo.ol|i320]| 8. 00| 0430|533 ~Leol3 32| i5.5 |130
4 zoot | 1335 $.00] 0927 | 433 Jw 3132 [ 1S5 1 1o
5 Zo.ol | 1240 S.001 9525 ) 392 | pL 4.8 | IS €2 | (D
6 zool | 1345] 7295 10923 | 2.5%[-127.3 |4.37 | .04 | IO
7 20-0L 1350 | %00 | (1.9)9 | 2238 M 6|25S]| 124 | \2O
8 700t 13551289 | 0.5910] 202 | -172.0| n1.42) y,.0V | GO
9 wWoll Hool 244 | 09160 | 3.0\ |-)xB]4944] lb.ol | gD
Stabilization Parameters Used (min. three): PR . Cond) bo> GQrRP
SECTION 4: Equipment and Method Information i S i £ S E§ j
Equipment: D& stz |t (¢ DU\M.F’
Purge/Flow Rate 6]00( o 100D Total Volume Purged: A DP(O¥X 2 ge. ”
Field Parameterlnstruments )’%._L / H-a(;(r\- ok =
SECTIO! _S*Samp!efnformnﬂon el 5 E T DR T L e e
Samples ID Time VOCs Other Other Other
Parent AP- QLMW - T W v ™ e
Duplicate
MS/MSD
Equipment Blank
REMARKS:

INOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft

4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002641

Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

werLio: M -7D
PROJECT: Allied Paper, Inc. OU1 DATE/TIME: [ﬁ/[l-f/(lf@ | 305
Sampler(s): grﬂ;tg:i';ezt::e ‘/ \‘;\Leragtger Condutlons ws TZ&-WY
PID Readin dog: f’ Method: Volumetric
JCTION 1: Purge Volufne Information e S S
[[(1) TD = Total Depth of Well (ft): (2) DTW = Depth to Water (R): | 2, FY
|SECTION2: For ValumetrieSampling @nly: ' = 0 :
ILs) Height of Water in Well = TD - DTW [(1)(2)] (4) One Purge Volume**:
ISECTION 3: Field Parameter Data e
Parameter DTW | Time pH' SpCond.! | DO’ orP' | Turbidity | Temperature P“"g:’t':"’w
| Parameter Units | t su_ mSiem | mgl o mV | NTUs ¢ | miminute |
Acceptable Range | - - ~ 6.00-800 | 0.300-1.300 mSicm|  See Note © |-190.0-2400mv| - 4.00-2000C°  |100-500 (see SOP)|
Stabilization Criteria 0.4 +/- 10% +/- 3% +/- 10% +/- 10 mV +/- 10% +/-0.5C°
FirstWater  |[Z272 (337 |4 75 |@5.318 |496 | 5.8 |>idva]| (4. 25 1433
1 1272 1342 955 |p.295 |L97 |-F2& |vieed | 14.28 | 3508
2 27 [[43p |7 q |Bev |27 bigse |174 |/3.69 |325
3 17262 |1435 | %45 | ges | g9F |-tz. 4 |525 |13F2 325
4 269 11998 | 247 | 8.6t4 1B¢s |Hetx |45 13,99
5 1539 |2.33 |6.00y /.03 623 [i128 |i29%0 |3502
6 (309 lis2e |7.17 |&. o5 1&.32 |-p3.2 |S5.28 1292 | 254
7 k.ot 1589 | #.2¢ |Bees | g 22 |-con 71322 |12.9; |75¢¢
8 Soa light |75 |dcoe |14 |nlins |298 |jzq7 |25¢C
o igys | < & m_le S D
Stabilization Parameters Used (min. three): pH Sp. Cond. DO ORP i
ISECTION 4: Equipment and Method Information G TR N S T S i
Purging Equipment: Hummﬁmii ?um[)
Purge/Flow Rate: 7500 ITotal Volume Purged: 11“341}.&70’90
Field Parameter instruments: YS‘I ,[J Lf’] ‘f’l,ub.hd;wue‘{'% y
M&mﬂeMow e ’ W : S LT : | ol
Samples ID Tj VOCs Other Other Other
Parent PcP-—OD\ - - 10 'ﬁ < - il -
Duplicate AP -0LL - MW - 10D "'5;0 1§50 v e v -
MS/MSD
Equipment Blank
RE':?‘A‘:‘E: Faaieter &f we J,“,.,»-.:cfe(f fhe Ry Tarogh cell i ondeg

perge The well. This was dome ¢n Aops of learis

A-._{bia.(aﬂeﬂs be)l‘wtcﬁq P&tamuf!f
P:;i ~3egallovs b e porametey

NOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft

i3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft

14 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 fo 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002641

)
T ¢§ pyfhocct e

Form Checked by

-p rtr ﬁer[nik.aﬂ‘a"
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GROUNDWATER SAMPLING FORM

wELLID: MW - K
PROJECT: Allied Paper, Inc. OU1 paTEMIME: O - |4~ |4 | OBO
Sampler(s): '& : S-W \sm Well Diameter: Z,” Weather Conditions: (? \_(_)\_A\_-\ W~ \/'\ngu\
Breathing Zone Purge ‘.ﬁ
. \(QUSVLCM/\ PID Reading: (0.0 Method: Low Flow Volumelsic
Hms ON 1: Purge Volume Information e ea i
(1) TD = Total Depth of Well (ft): {§ _ﬁ'.z (2) DTW = Depth to Water (ft): ﬂq
ISECTION 2: For Volumetric Sampling Only R :
l3) Height of water in Well = TD - DTW = [(1)-(2)1: | 3. (o) (4) One Purge Volume ; }Cﬁ
ISECTION 3: Ficld Parameter Data : . .
Parameter DTW | Time pH' SpCond.' | DO oRP‘ Turbidity | Temperature P"’g‘;’ti"’“'
 Parameter Units o SuU ~ mSicm mgll mv NTUs c* mi/minute
 AcceptableRange | = | e00-800 |0300-1.300mSicm| See Note® |-1900-2400mvi  — | 4.00-2000C" }100-500 (see SOP)|
Stabilization Criteria 0.4 +-10% _ +1-3% +-10% | +-10mV +-10% +-05C°
First Water S20loz | e ] hoad i noazlszy 275 ld.34a | 7220
1 520 |l0gp | 7.51 [1100 |7eip]22.0 s N2 S¥ | 220 |
2 520 10Ys | 242 11.094 13l | 7.2 |49% |1d.03 | 8§D
3 529 [losO| 738 11099 |13 |09 |352]14.06 | 150
4 5252 [lossS | 236 111vo | veq] ¢4 285 | 14.03 | 220
5 S2ANE0 | 23311 doz. 1hwag 1 2.4 122911377 | 220
6
7
8
9
Stabilization Parameters Used (min. three): pH Sp. Cond. DO ORP
ISECTION 4: Equipment and Method Information e R T
Purging Equipment: DQ( 5‘}(4,\‘{ ol QUJ\,{O
Purge/Flow Rate: Total Volume Purged:
Fleld Parameter Instruments: \}5.1- /H&C,‘/\
TON 5: Samplelnformmm ; e _
Samples 1D Time VOCs Other Other Other
Parent AL -HOUIL -MW - \/ vl \/ v
Duplicate
MS/MSD
Equipment Blank
[REMARKS:
NOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft

14 - Varies from 0.0 to 9.5 at water temperature 15-25C®; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002641

Form Checked by

—

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM P%

[a@Z/

werLio: My /-Z 10

PROJECT: Allied Paper, Inc. OU1 DATEMIME: J0 —(5 -( 4 00O

Well Diameter: (- 11N Weather Conditions: ¢ [oudua

Sampler(s):

Purge

~J ;
Method: Low Flow ~ Violumetric

'Breathing Zone
PID Reading: O. {

ISE!:!:[OE 1: Purge Volume Information

l{(1) TD = Total Depth of Well (f): |73, )L (2) DTW = Depth to Water (f): 7.7~

ISECTION 2: For Volumetrie Sampling Only

"(3) Height of Water in Well = TD - DTW = [(1)42)}: 170 _5_0) |[4} One Purge Volume®®: 77/ 72¢o

ECTION 3: Field Parameter Data

i oW Time pH' Sp Cond. Do’ ORP' | Turbidity | Temperature Purg:n:low
P. ter Units ft suU mSicm mgil mvV NTUs c* miminute |
___Acceptable Range - -~ 6.00-8.00 | 0.300-1.300 mSiem| See Note * 1-190.0-240.0 mV] = 400-2000C° |100-500 (see SOP)
Stabilization Criteria 04 +- 10% +1- 3% +-10% +-10 mV +- 10% +-05C°
rrstwater | 7.93 | 1100 | S0z 1 0.3 logof-1372011%7 | 12.04 | s©O
1 287 [Nos 1500 1o 417 |-7o42|82] 1129 | Yoo
2 22011120 [0.%] |bbsT .28 |mtuwelgr.51 1220 | vM
'3 136 {0135 |7.50 | 0w 2.22 |'740.5 k3] 12.26 | o0
4 246 190 [1.50]10.Lb57]1 2.2 174541451 1255 | Y00
5 257 | 145 | 2-80 | D.lod | 2. 20 |-235.%]| 73, 12-St | 4o O
6 1257150 794 10655 Hob |-1877195.7 112,67 | 440
7 2101155 2.2 L 0.es e -z ltel1zel | 220
8 215 | os| 128l o6 1227 - eslze.3 1 12,12 | 1500 |
9 205 [ il 2272 1 o6eal 2.5\ a2 ] k] 1z | axD
Stabilization Parameters Used (min. three): pH Sp. Cond. DO ORP
||é§m1: Equipment and Method Information. :
Purging Equipment:
Purge/Flow Rate: ITohl Volume Purged:
Field Parameter Instruments:
bmu: Sample Information
Samples ID Time VOCs Other Other Other
Parent Mle’MW*?D v’ v l/7 v
Duplicate 4 .
MS/MSD AP oL\ =MW - D v | v | Vv il
Equipment Blank
[REMARKS:

o\l between N6S 4 1130 due to heav

© Moe Awbid pwate &sn we edde) o

NOTES:
1 - DENOTES STABILIZATION PARAMETERS.
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft W\(,[,rL INC AL S
|4 - Varies from 0.0 to 9.5 at water temperature 15-25C”; 0.0 to 14.5 at water temperature 1-14C° b (40 _‘
- milliliters per minute = gallons per minute/0.0002641 LTUSA t )/

Form Checked by
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GROUNDWATER SAMPLING FORM

wert i;: M/ - KD
PROJECT: Allied Paper, Inc. OU1 DATETIME:
Sampler(s): Well Diameter: Weather Conditions:
‘Breathing Zone Purge Lo Flow: Vool
PID Reading: Method: BEFIOW. VORmI
ISECTION I: Purge Volume Information
{1) TD = Total Depth of Well (ft): (2) DTW = Depth to Water (ft):
E§Eg!:ION'2:-Fur Volumetric Sampling Only : s
"{3) Height of Water in Well = TD - DTW = [(1){2)]: {4) One Purge Volume®*;
ISECTION 3: Field Parameter Data
Parameter DTW | Time pH' spCond.’ | DO' ORP' | Turbidity | Temperature P“’g:t’z"““'
Parameter Units ft E] mSicm mg/L v NTUs ;00 ‘mifminute
Acceptable Range - - 6.00-8.00 0.300-1.300 mSiem|  See Note * |-190.0-240.0 mV - 4.00-20.00C* | 100-500 (see SOP)||
Stabilization Criteria 0.4 +[- 10% +I-3% /- 10% +-10mV +10% _ +-05C°
~ - ] e
Firstwater 10]3.0S5 | \772<5172. 77 1 0.L,23]1%2.02|-241] 557 111 )6 Joo o
14 2.0 | 1230]7.0% 1662313 0x|294 32011218 | jood
2 12351 S A M Y 1. 1id= O
3
4
5
6
7
8
9
Stabilization Parameters Used (min. three): pH Sp. Cond. [s]e) ORP
[SECTION 4: Equipment and Method Information :
Purging Equipment: M EaOSOON PDLMP
Purge/Flow Rate:  JEOML Jwe A ]'ratat Volume Purged: 35 2¢x | |
F i R
Field Parameter Instruments: \JSI / H-e.,c,\/\_
SECTION 5: Sample Information : joois _
Samples ID Time VOCs Other Other Other
Parent AP - 0oL - MW-XD v el il [
Duplicate P i
MS/MSD AP -QU\ - M’Q -0 v v v v’
Equipment Blank
[REMARKS:
INOTES:
1 - DENOTES STABILIZATION PARAMETERS.
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 galfit
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft
4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002641
Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

werLip:  Mw-44
PROJECT: Allied Paper, inc. QU1 DATEITIME: w/ (s /l‘{ @ IS
Sampler(s): Well Diameter: ? 2 Weather COﬂdItlDl'ls (005 d,pu,éq,,
St K Eoatke SR e (v oy vouniee
N 1: Purge Volume Information :
ll(1) TD = Total Depth of Well (): 7.0, 7. | (2) DTW =Depthto Water (R):  //. §'2
ISECTION 2: For Volumetric Sampling Only s
[|(3) Height of Water in Well = TD - DTW = [(1)<2)]: |(4} One Purge Volume®®:
CTION 3: Field Parameter Data R _ e
Parameter DTW Time pH' Sp Cond.’ Do’ ORP' | Turbidity | Temperature Purg:{;low
Parameter Units ft L su_ mSicm mg/L mV NTUs c* mi/minute
__ Acceptable Range - — — | 6.00-8.00 |0.300-1.300 mSiem| See Note ©_|-190.0 - 240.0 mV] = 400-20.00C°__| 100-500 {see SOP)|
Stabilization Criteria 04 +10% | 3% | +-10% H-i0mV_ |+ 10% +-05C°

FirstWater | /A58 |[b24 | 722 gS,_fg_s 8.89 1-949) | %Y |/4./&6 | 3725
1 151 1/629 | 78T (9313 |29 |-963 |6.9 |48 | 375
Ust 1M 17203 16816 lgi3 |-%.2 |#9 My 375

2
3 WS¢ |je2d |2 |2 g3 |-923 |2Y | /40U 375
4 (59 jtey |28 |@8?% lgyy |-%%1 |75 |mMp¢ |37S
§ lse lwys |2.28 lo.233 |dug |~g2 |72 |/4.c2 575
8 (7eg | S 4 Vi B -2 WA E D
7
8
L e

Stabilization Parameters Used (min. three): /Sp.cond. (DO L ORP )

ECTION 4: Equipment and Method Information * '

Purging Equipment: é\: 08 Loy =

PurgelFlow Rate: 979 j | votal Volume Purgea: 3?%»-4
Field Parameter Instruments: Y% r Hone b& WA

EECTIOH 5: Sample Information

Samples ID Time VOCs Other Other Other
Parent AL- 00\ - M- KA /?W o 7 Al NTT el
Duplicate ' i _ '
MS/MSD
Equipment Blank t
[REMARKS:

NOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Weli) x 0.06 gal/ft

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft

4 - Varies from 0.0 to 8.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002841

Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

WELL ID: Mt V(>
PROJECT: Allied Paper, Inc. QU1 DATEMIME: |0 ~ 14 -1~ 105 =
Sampler(s): Aﬂswl slhas _gzl;t?‘ii?‘r;;t:;:a T. Lexe VN |v)\:]erz;;t;:m('.:t.'nnc.‘fitit'.~ns: C\on )er_:g -
. Vavalhaa PID Reading: 0.0 Method: Low Flow Volumelric
ISECTIONT S urie Volime dufutmntion |7 i L R R T R
l[(1) TD = Total Depth of Well (fi): 35, 3 (2) DTW = Depth to Water (ft):  |(» . S K
I[gm For Volumetric Sampling Only e S i e
|r) 3) Height of Water in Well = TD - DTW = [m-(z)] |Q‘5{ {4) One Purge Volume®>: ;5.63(.9‘"@/
ISECTION 3: Field Parameter Data I T R P e T
Parameter DTW | Time pH' | spCond.' | DO ORP' | Turbidity | Temperature P“’g;’t';""”
[ Parametertmits | % | | SU | msem | mgL | mv | Ns | C | mimue
| AcceptableRange | - |~ | 600-800 |0300-1.300mSiom| SeeNote® |-190.0-2400mv] - | 400-2000C" |100-500 (see SOP)|
Stabilization Criteria 0.4 +- 10% 3% |+ 10% +/-10 mV +-10% +-05C°
Frstwater|) 0. 3% [ 1706 | .04 | 0S| 12 5] bo.2 |92 [)5.00 | 550
1 17530100 | 2vs 0952 | 906 -77.€ 1982 |12 €% [ 250
2 L\ NS | 150 £.350] 242 -%839 [ y¥.| | 1294 | 1 &0
3 Ll 1720 | 2k | 6950 3221 -9L.1 |95 ] 13.92 \ 8O
4 N33 ML 7330 To.aw | 2ol 2212291 13.5% [ 1O
5 1125 (1120 | v | BAwe] 3.4 [-u3.0 | 304940z | 0
6 17.00 [ 17235 | 2.4 ] ©.710] .07 |- lIsk | Q.21 14.30 | JwO
7 17.04 174901 D4 1O 221 [ 507 1Sk 189.8 11 4e | j1uO
8 12,600 1148 | 2\ 072512035 |-ns2]i5.€ |59 | o
9 lvds| Nss] 1.s%] 07771306 -uxn2] 93 {1459 110
Stabilization Parameters Used (min. three): pH Sp. Cond. DO ORP

ISECTION 4: Equipment and Method Information
Purging Equipment: ¢ Cusdenldr ¢ puw)
Purge/Flow Rate: Q.E)OIW \ O mL My~ ITotaI Volume Purged: 7/ . < ga [lers

Field Farameterlnstruments \/SL } Hﬁlbb\

ECTIO Samp!elnt‘e_rmannn : e : j : el _
Samples ID Time VOCs Other Other Other

Parent AP-0LIL - M-l B v l/ l/ o
Duplicate
MS/MSD
Equipment Blank
REMARKS:

NOTES:
1 - DENOTES STABILIZATION PARAMETERS.
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft
13 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft
14 - Varies from 0.0 to 9.5 at water temperature 15-25C*; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallens per minute/0.0002641
Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




e
GROUNDWATER SAMPLING FORM

]
WELL ID: /’M;; f?f
./ &
|PROJECT: Aliied Paper, Inc. QU1 = \E::Ta!tihr:lrl\:indmo n/:: 20 >
lsampier{s,: gvg;t%i‘?g%tg:e L s Low Flow) Volumetric
Suffon PID Reading: % Metﬁod? ‘ g _ L) -
L e ity e
(1) TD = Total Depth of Well (ft): ?Z.SZ = (2)DTW=Dipft.h.to ate ) _[2.63
CTION 2: For Volumetric Sampling Only 7 S B 2;3-
||(3) Height of Water in Well=1D—DTW=[(1)-(2H: (4) Qne Pf.s_rge Vo!un.'lre : . :
—— ?Ei"dp"’"“;t::‘“' Time pH1. | ép Cond.’ | DO’ on Turbidity | Temperature P‘j’gat?"_':"":’
7'”1,73?1"#?{_7‘#7_ | su | mSkm | ::@L:':::@Eiiﬁgi”nﬁ_%meﬁ Tﬁ%ﬂ(gg@
 pcomptavierange | - | = | em-600 [0 0omsien] sesaie® |umocomd - | Ao siier T
77‘@8&; ER%ntgf”f 7 S _ +-10% | +-3% +/-10% +-10 mV +-10% 2_5"&
bilization C a 3
" Pt Wotr ey /765 |93 |65tz |59 | 3% |s46 {q.*sz‘lé o
1 e 170 1833 |4s78 |z32 |40 282 |4 =
2 (264 (1715 |ger |dsSey |/66 |-2.9 |/42 |/4.pp Ll
3 2.e5 (720 |36 |08 |44/ | ~ws p 1236 /3.9 =
: me3 /728 |22 0606 16 |33, |38.1 [/3.33 |2
5 (264 |73 |72 0013 |/23 |-1379 |27.3 |13.9% 20
6 26y 735 |78 |@ l2s |-13¢3 | 2¢ /4.8y |225
7 (2% 179 | 268 |Bote |[/g 1-135.6 /94 |/y.15 zzzz:
8 (2:69 || 796 1765 |d.ete |/FC |~1347 | /77 |14 65 .
o ey 175@ |76 |Bo2? | 107 |-132.5 | /63 |/v.07 [200
Stabilization Parameters Used (min. three): . : pH Sp. Cond. — DO ORP
ISECTION 4: Equipment and Method Information R EER .
Geopun p
?’SD' ' |Total Volume Purged: S g)c,,t-lm_%

Field Parameter Instruments: _YSF,* WA ) M.‘J.M-(jn_
SECTION 5: Sample Information ; R LU s
Samples ID

Time - VOCs
Parent kP-OL)\ -MWW - T \/

Duplicate
MS/MSD

Equipment Blank
REMARKS:

NOTES:

1- DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 galft

4 - Varies from 0.0 to 9.5 at water temperature 15-25C°: 0.0 to 14.5 at water temperature 1-14¢°
- milliliters per minute = gallons per minute/0. 0002641

Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form



GROUNDWATER SAMPLING FORM

@z 4z

WELL ID: MW - 6Z
PROJECT: Allied Paper, Inc. OU1 DATETIME: (' f”%‘/ /ﬂ{
F7 4 7 =
Sampler(s): _\giell Diameter: z Weather Conditions: &5 LZW-J%L
= reathing Zone Purge j
R . PID Reading: 4 Method: @ Volumetic
SECTION 1: Purge Volume Information o e e T
ll(1) TD = Total Depth of Well (ft): 7252 (2) DTW = Depth to Water (f): /7, &3
ISECTION 2: For Volumetric Sampling Ouly SR e )
(3) Height of Water in Well = TD - DTW = [(1)(2)]: |(4) One Purge Volume®*:
ISECTION 3: Ficld Parameter Data _ el L
Parameter DTW Time pH' Sp Cond.”’ blo} ORP' | Turbidity | Temperature Purg:il;low
__ ParameterUnits | % | | SU | mskom | mgt | mv | NTUs | € | mlminute
—AcceptableRange | - | - | 600-800 0300-1300mSicm| SeeNote® |1900-2400mV] - | 400-2000C* }100-500 (see SOP)
Stabilization Criteria 04 | | +-10% +-3% +1-10% +-10 mV +/- 10% +-05C"
First Water 12.64 |54 ?fu &. 623 Li? -135; % /él' [ |3, 3% Z,Jd
1 12.64 (g |7ep |d.628 |loe  |-iskS |/F.v |/5% 25y
2 (ze4 3¢5 | 759 |g.et5 WP |16 (B3 /S |
3 Big | 3 A M £ — E I»)
4
5
6
7
8
9
Stabilization Parameters Used (min. three): éRP b
ISECTION 4: Equipment and Method Information S
Purging Equipment: ézopw &
[
Purge/Flow Rate: 1S ¢ ]Totai Volume Purged: Z, gy%‘w
Field Parameter Instruments: V4L WL mb"llw
ECTION 5: Sample Information A TR T S Tk
Samples ID Time VOCs Other Other Other
o AO-DUI-MW - b T v | V|« L
Duplicate
MS/MSD
Equipment Blank
REMARKS:
NOTES:
1 - DENOTES STABILIZATION PARAMETERS.
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft
4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C°
- milliliters per minute = gallons per minute/0.0002641
Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form



GROUNDWATER SAMPLING FORM

WELLID: /W ~ [0
PROJECT: Allied Paper, Inc. OU1 DATE/TIME: /fﬁ /IY @ /15
Sampler(s): | Well Diameter: ¢ " Weather Conditions.: M 5' a@)qdy
' ey KEal e & e LGaph vounel
"QEQ[!ON 1: Purge Volume Information
ll(1) TD = Total Depth of Well (: [ &b. OP (2) DTW = Depth to Water (f): /2, 54
EQCTION_Z: For Volumetric Sampling Only :
(3) Hei.tht of Water in Well = TD - DTW = [(1 )-(2&: |(4) One Purge Volume®®;
ISECTION 3: Field Paramefer Data ; % e
Py DTW | Time pH' | SpCond.! | DO’ ORP' | Turbidity | Temperature | PU"2e oW
~ ParameterUnits | 1t su_ | mSiem mg/L mVy _ § Ntus | c° | miminute
| Acceptable Range - -  6.00-8.00 | 0.300-1.300 mSicm| See Note *_{-190.0-240.0mV] - __400-20.00C° | 100-500 (see SOP)|
Stabilization Criteria 0.4 +- 10% +-3% +[- 1IZ)‘J€._L +/- 10 mV +-10% +/-0.5 C°
Firstwater  |/3,73 |//58 |Qut¥ |B.514 | 3.50 |-%4%.7 16.5 |/3.2% |3Z5
1 [3.73 /155 |8 @5 |B583 29 Het§ |2 |13.98 SFS
2 1352 lizpe |B.C |pSeq |1.69 |-%%. 3|72 |36/ 375
3 y3.5F ll2@g |3.1! 1@8.S68¢ |¥.7Z |~2@3.6 /Y (F |378
4 Iszey 392 1824 |B.438 |gb.12 |-252.91/72 |/S. 87 |28
5 S6.8 1397 1822 |byyd {Pup |-%7.0 3.7 1/3.09 | 925
6 5b. 6711352 |$:20 q4/ 1d.0 |23 /23 |13.08 | 9425
7 50,52 | 1395 |8.19 | ¢g.943 |d.og |-274.918.93 295 |92§
8 vge | 5 A fa! P L | D
9 —

ORP

Stabilization Parameters Used (min. three):

EEQEM: Equipment and Method Information

Purging Equipment: /‘t-&TQ4 Jq OnNSoOn

Purge/Flow Rate: ‘[25 E‘otal Volume Purged: I “d

Field Parameter Instruments: Hm}.éd F ol un b, dime e } Wer y AT
Id

ISEC[‘IQN 5: Sample Information

Samples ID Time VOCs Other Other Other
Parent PP-0O\-Wwiw - D | /4pp il et vt
Duplicate
MS/MSD

ﬁMA:::}pment Blank — — — . .
" pasap mg L6 viiei aarh fo . A a dowre

C

]?;w?wfa weakbe, Yot bt P onaeder 3 and dd mof
oo weadings  umbid ¥ Aeared up soud  pena mehm s (13

NOTES:
1 - DENOTES STABILIZATION PARAMETERS.
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 galfft
4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C*
- milliliters per minute = gallons per minute/0.0002641
Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

WELL ID: MW - 228
PROJECT: Allied Paper, Inc. OU1 paTemmE: _i0]ib |14
Sampler(s): |well Diameter: 2 *° Weather Conditions: DVCV a st
Z~ Q.}H(A_\ E}fﬁr;ﬂz; e 0.0 ;::azd Volumetric
SECTION 1: Purge Volume Information 5 e e B i
ll(1) TD = Total Depth of Well (fy: =/, </ (2) DTW = Depth to Water (ft):  /§, 5~
ISECTION 2: For Volumetric Sampling Only S -
"(3) Height of Water in Well = TD - DTW [(1)(2)] (4) One Purge Volume®*:
|SECTION 3: Field Parameter Data S _ e M e
Parameter DTW Time pH’ Sp Cond.’ po’ ORP' | Turbidity | Temperature Purg:ltzlow
Parameter Units | I su ] mSlem | mgl |  mV | NTUs ¢ | miminute
| AcceptableRange | - = T 600-800 |03001300mSicm] See Note® |-190.0-240.0mV - 400-2000C" | 100-500 (see SOP)
Stabilization Criteria . +/- 10% +L 3% +-10% +-10mV_| nai-10% < 05C°
First Water Ib.b[b (434 | (.9 F Qlﬂ;sd 3}"[’ s \ %_:_Z” 1. d& 280
1 o4 1440 [G.02 o 31123733, #|5.33 [ 13.4% | 25
2 [6.69 (448 |G 60 (0929 11,96 1374 [3.99 [13.19 | 250
3 ot | (439 [(,. 82 0. 9231199 [-92,9 (¢33 (2. 95 | 25d
4 (oL 9]1455 164 09200 1V He |~49 |e- 2l |12.95 | 250
5 (. (A]1 400 |40 0926 |1.F3]|-CZ.1|1.(,0] (2.9 ]| 2cd
6 (2le4 |.¢;05 (43 10925 [ 1.9 |~ F|12.7% 1259
7 1& Allsio (64510928 1.99 [-610]zot 2. 9F |z
8 S A A 4 L € P —
9
Stabilization Parameters Used (min. three): ﬁ/ mond. @ ﬁ@
ISECTION 4: Equipment and Method Information L S
Purging Equipment: G[Qapuw.ﬂ
Purge/Flow Rate: 156 M\L/ A ITotaI Volume Purged:
Field Parameter Instruments: Y%‘BC’ 7 og TV/L 'z[ Nl 8-/‘ L\)L/"l 4’1: “/ ;QAt
ISECTION 5: Sample Information Sl A e e
Samples ID Time VOC_s Other Other Other
Parent AP-oLI- W -Z2a [1Si | V v~ v V
Duplicate AP~ ovl M 7208 -FO| 15 15 \/ Vv \/ i
MS/MSD
Equipment Blank
REMARKS:
NOTES:

1 - DENOTES STABILIZATION PARAMETERS.
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 galft
4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C*
- milliliters per minute = gallons per minute/0.0002641
Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

WELLID: MWW - TDS

IPROJECT: Allied Paper, Inc. OU1 DATEMIME: |O - Y - |4 %2
Sampler(s): (\,5\,\,{5\;\& _‘g%?‘il;?ezt%e Z inc l\;\:}e:gt:er(:ondmons C\OQ&:,\) / Wl_fka‘u
ﬁ,l Vovanan PID Reading: LD Method: Low Fiow Volumetric
ECTION 1: Purge Volume Information e R e 3
lltt) TD = Total Depth of Well (#): 2,7,5q (2) DTW = Depth to Water (R |\ _ (»5
10N Fbranumetri:SampimgOnly s : £ ] it 7' 2 il ; : i
‘(3) Height of Water in Well = TD - DTW = [(1){2)}: 19 i (4) One Purge Volume®*: 7 -5 | Z
lmml?ieldl‘ammmrl)m i : e v = i e
Parameter DTW Time pH’ Sp Cond.’ Do’ ORP' | Turbidity | Temperature Purg:il;low
 ParameterUnits | | | ~ suU | mSlem | mgh | wmV | Nrus | ¢ |  mUminute
| AcceptableRange | -~ | -~ | 600-800 [0300-1300mSicm| SeeNote® |-190.0-2400mv]  — | 4.00-2000C° |100-500 (see SOF)
Stabilization Criteria 04 +H-10% +-3% +-10% +-10mV +-10% | +-oscs | |
Firstwater ||| (03| 0%49| 750 11.035 .27 |-42.3 |B13 [15:2S | (3O
1 |z o\ RS0 7.0z [).028 | 285 ]|-Sk.b [13Z 119.93 | 190
2 2.02 | 085851 792 | o4l |25t lob2]29.21i5.47 | 190
3 2.0 |Pop| 04 | )ouw | 23R |-JovBlzs .y yy4’d | 1Go
4 [Ze2 [03eS]0.4s | oYz | 2.27 |-)os.2 |15 1u.4z | oo
5 Je.ot| B310] T | Lod D] 2.23 |-lb40])1s.2 | 1443 | zoo
6 Itor| 851 2,172 L o4zl t.zo | -lwyolla2 | 14yl | zeo
7 iLor| o520l g | loup l2ag |-999 s | 1940 | 700
8 .ot | ¢S | 7.19 Jodl | z.20 |-93.319./4 | 14.39 200D
9 1200 | 30| N | L.odl | .12 | -57:1 | 7.5(] 14.35 LoD
Stablllzatlon Parameters Used (min. three): S 01;1} AO’“ ; @2;’\
CTION 4: Equipment and Method Information ST N e e
Purging Equipment: )0 {1 te e DuMD :
Purge/Flow Rate: [),m(c,)( Vid @, mL/MH\ Rtal Volume Purged: A 00X 2 @QH
Field Parameter Instruments \/6I / [‘}@4&&\ B .
EC] ON .Samplciufnmaﬂon : B : : ; % ; DSt A %
Samples iD Time VOCs Other Other Other,
Parent N)-OU\— MW - 4HoS \/ v v’ v
Duplicate
MS/MSD
Equipment Blank
[REMARKS:

100,6!!\ SQM()\L[/S et 03D

NOTES:

1 - DENOTES STABILIZATION PARAMETERS.

2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gal/ft

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/it

4 - Varies from 0.0 to 9.5 at water temperature 15-25C°; 0.0 to 14.5 at water temperature 1-14C°

- mitliliters per minute = gallons per minute/0.0002641
Form Checked by

SOP 3 Attachment 3: Groundwater Sampling Form




GROUNDWATER SAMPLING FORM

WELLID: Ml -4
PROJECT: Allied Paper, Inc. OU1 DATE/TIME: W/H' /l) 32
Sampler(s): Well Diameter: yA i Weather Condltlons 7 f“,
Breathing Zone Purge :
PID Readmg ﬁ Method: Low flow Volumetric
ON 1: PurgeVolulne Information e S e N :
ll(1) TD = Total Depth of Well (ft): 35#.3_ gﬁ <g] (2) DTW = Depth to Water (f: 5.4
[SECTION 2: For Volumetric Sampling Only e S
"j) Height of Water in Well = TD - DTW = [(1) (2)] h4) One Purge Volume®®:
ISECTION 3: Field Parameter Data a0 ' G S e
Parameter DTW | Time pH' | spcond' | DO ORP' | Turbidity | Temperature | F4"8%1oW
__Parameter Units .8 SU | mSicm _ mghL mv | NTUs | c° | mUminute
AcceptableRange | - | = - 6.00-800 0300-1.300mS/cm| See Note * |-1900-2400mV| - 4.00-20.00C° | 100-500 (see SOP)|
Stabilization Criteria 0 4 +/- 10% +/- 3% +/- 10% +/-10 mV +/- 10% +/- 0.5 C* e
Fistwater | €493 pys |82 |p.ss¢ 1325 liem3 |14 /452 | 328
1 $.93 osot |2S7 |¥sq3 |3 |38 |35 |Mer 25¥
2 50 loss |753 |fswe g3z oo |1zq |ues 5P
3 54% Vi1@g |743 |dsvs |gsy |-7ze 907 /463 258
4 $493 Woe |2Ys 183544 | ¢.38 |-zzo |763 1/4.53 23
5 1542 e |Z¢s |8.593 @3¢ |31 |752 |1446 25y
6 .95 Wwis 1795 lesyzs 123 1320 |59 lwve |25
7 128 p) 4 M F & -4 D
8
9
Stabilization Parameters Used (min. three): pH Sp. Cond. DO ORP

[SECTION 4: Equipment and Method Information.

lTotaI Volume Purged: 3 M

Field Parameter Instruments: YSI WL” 7‘61"&' rm!"/ﬂr r

EECTI_QNé Sample Information = e ,_ 3 ; S e 5 RO
Samples ID Time VOCs Other Other Other
Parent AP-0OLI -MW - HDOT 128 - ~ i —
Duplicate
MS/MSD

Equipment Blank
[REMARKS:

INOTES