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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 RI 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 RI 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 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). 

September 15–October 1, 2014 Soil boring, soil sample description, and monitoring well installation. 

September 17, 2014 City of Kalamazoo’s representative (NTH Consultants, Ltd.) onsite to observe drilling activities. 

September 22–October 2, 2014 Monitoring well development (new wells) and redevelopment (existing wells). 

October 6–October 10, 2014 Well and staff gage surveying. 

October 13–14, 2014 Water level measurement from OU1 and Panelyte property monitoring wells, and from staff 
gages in Portage Creek. 

October 13–17, 2014 Low-flow groundwater sampling from pre-established list of OU1 monitoring wells. 

October 14–15, 2014 Water level measurement from monitoring wells at the Strebor property, performed by 
Strebor’s contractor, Bay West. 

October 14–15, 2014 City of Kalamazoo’s representative (NTH) onsite to collect split samples from 11 OU1 
monitoring wells. 

October 17, 2014 Investigation-derived waste characterization sampling of soil (drill cuttings) and purged 
groundwater—samples were submitted for analysis of PCBs. 

November 25, 2014 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. 

January 20, 2015 Offsite transport and disposal of six drums of soil cuttings and one rolloff container of soil 
cuttings. 

January 28, 2015 Offsite transport and disposal of one drum of decontamination water. 
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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:  

Soil types that easily transmit water or are relatively “permeable” (sand, silty sand, gravel) 
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 RI report for the “upper sand unit” (1.7 x 10-2 to 4.9 x 10-5 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 10-8 centimeters per second 

MW-16I: 47.67 to 48.5 feet 5.7 x 10-7 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 (RI 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: 

Vertical exaggeration of the drawing (15 times) 
Change in permeability between adjacent soil types and units 
Asymmetrical shapes of the various soil types and geological deposits 
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 
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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 (GSI) 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 (μg/L) in MW-8A. This is below the GSI SL of 0.2 μg/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 μg/L with a reporting limit of 1 μg/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 μg/L, so the sample were 
reanalyzed in March 2015 to achieve method detection limits of 0.05 μg/L for all Aroclors. Although the EPA 
Contract Laboratory Program Method SOM01.2 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 
“J” (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 RI from 1993 to 2003. Higher exceedance and detection frequencies were observed 
with RI 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 RI 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 RI 
data, indicating a good overall correlation. For analytes shown in Table 3-3 where RI 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-7I 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 
61.1 to 101 μg/L. Only one well, MW-40D, with a concentration of 136 μg/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 RI 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 RI 
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 μg/L (MDEQ 2014). The wells with arsenic concentrations 
that exceeded 50 μg/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 μg/L of arsenic, as indicated in historical data (MDEQ 
2008). MW-122B exceeded 50 μg/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 
μg/L at MW-205B) also exceeded its upgradient concentration of 3.5 μg/L at MW-7I. Making a direct 
comparison more difficult, MW-7I 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 μg/L at MW-16D) exceeded its upgradient 
concentration range of 0.83 to 1.3 μg/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 RI 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. 
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The only exceedance of a lead SL was at MW-16B, and the concentration detected (7.5 μg/L) was 
within the same concentration range as the upgradient shallow wells (17.4 and 2.4 μg/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 μg/L (qualified as an estimated value) versus a 
residential drinking water SL of 1 μg/L. No other SVOCs were detected at MW-40I. 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 μg/L) exceeded the residential drinking water SL of 5 μg/L. 
Trichloroethene (TCE) (0.43 μg/L [estimated]) and cis-1,2-dichloroethelyene (cis-1,2-DCE) (1.7 μg/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-7I 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-16I 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 (μg/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 Ottawa County Farms Landfill 
15550 68th Avenue 
Coopersville, MI 49404 
MID985582097 

013301909 November 25, 2014 

Soil cuttings from MW-16 well nest 6 drums Westside RDF 
14094 M-60 West 
Three River, MI 49093 
MID75000017 

T356954 January 20, 2015 

Soil cuttings from MW-7, MW-8, 
and MW-40 well nests 

1 rolloff container Westside RDF 
14094 M-60 West 
Three River, MI 49093 
MID75000017 

T356955 January 20, 2015 

Decontamination water 1 drum Autumn Hills RDF 
700-56th Avenue 
Zeeland, MI 49464 
MID985665025 

012232070 January 29, 2015 
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TABLE 3-6
Inves ga on Derived Waste Soil Waste Characteriza on Analy cal Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

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

Arsenic μg/L 200 U 200 U
Barium μg/L 174 404
Cadmium μg/L 50.0 U 50.0 U
Chromium μg/L 100 U 100 U
Lead μg/L 100 U 100 U
Selenium μg/L 350 U 350 U
Silver μg/L 100 U 100 U
Mercury μg/L 0.5 U 0.5 U

2,4,5-Trichlorophenol μg/L 9.6 U 9.4 U
2,4,6-Trichlorophenol μg/L 9.6 U 9.4 U
2,4-Dinitrotoluene μg/L 9.6 U 9.4 U
2-Methylphenol μg/L 9.6 U 9.4 U
3 & 4-Methylphenol μg/L 96 U 94 U
Hexachlorobenzene μg/L 9.6 U 9.4 U
Hexachlorobutadiene μg/L 48 U 47 U
Hexachloroethane μg/L 9.6 U 9.4 U
Nitrobenzene μg/L 9.6 U 9.4 U
Pentachlorophenol μg/L 48 U 47 U
Pyridine μg/L 9.6 U 9.4 U

PCB-1016 μg/kg dry 116 U 121 U
PCB-1221 μg/kg dry 116 U 121 U
PCB-1232 μg/kg dry 116 U 121 U
PCB-1242 μg/kg dry 116 U 419
PCB-1248 μg/kg dry 116 U 121 U
PCB-1254 μg/kg dry 116 U 121 U
PCB-1260 μg/kg dry 116 U 121 U
PCB-1262 μg/kg dry 116 U 121 U
PCB-1268 μg/kg dry 116 U 121 U
Notes:
TCLP = toxicity characteristic leaching procedure
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit
μg/kg = micrograms per kilogram
μg/L = micrograms per liter

PCBs

TCLP SVOCs

TCLP Metals
Analyte Units



TABLE 3-7

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

10/17/2014 10/17/2014

PCB-1016 μg/L 0.962 U 0.980 U
PCB-1221 μg/L 0.962 U 0.980 U
PCB-1232 μg/L 0.962 U 0.980 U
PCB-1242 μg/L 0.962 U 0.980 U
PCB-1248 μg/L 0.962 U 0.980 U
PCB-1254 μg/L 0.962 U 0.980 U
PCB-1260 μg/L 0.962 U 0.980 U
PCB-1262 μg/L 0.962 U 0.980 U
PCB-1268 μg/L 0.962 U 0.980 U
Notes:
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit
μg/L = micrograms per liter



Cork Street

Bu
rd

ic
k 

S
tre

et

Alcott Street

Po
rta

ge
 S

tre
et

B
ry

a
n

t  
M

i l
l  

P
o

n
d

Portage Creek

M
W

9

PM
W

8

M
W

7

M
W

6
M

W
5

M
W

4

M
W

3
M

W
2

M
W

1

M
W

-9

M
W

-7

M
W

-6

M
W

-1

PZ
-2

M
W

11

M
W

10

O
W

-3
B

O
W

-5
P

M
W

-1
0

O
W

-6
P

O
W

-6
A

O
W

-2
P

O
W

-2
B

O
W

-2
A

O
W

-1
A

M
W

-2
6

M
W

-8
D

M
W

-8
A

M
W

-7
I

M
W

-7
D

M
W

-5
R

M
W

-3
5

M
W

-3
9

M
W

-3
8

M
W

-4
7

M
W

-5
0

M
W

-4
8

M
W

-5
3

M
W

-1
1

M
W

-2
7

M
W

-2
1

M
W

-3
0

O
W

-1
1P

O
W

-1
0P O
W

-3
P

R

O
W

-1
3B

O
W

-1
3P

O
W

-4
A

R

M
W

-2
4R

O
W

-1
7P

O
W

-1
6P

O
W

-1
5P

O
W

-1
4P

O
W

-1
3A

O
W

-1
2A

O
W

-1
1A

O
W

-9
P

R

O
W

-7
P

R

O
W

-4
P

R

O
W

-3
A

R

M
W

-2
32

M
W

-2
31

M
W

-2
30

M
W

-2
29

M
W

-2
28

M
W

-2
27

M
W

-2
26

M
W

-2
25

M
W

-2
23

M
W

-2
22

M
W

-2
20

M
W

-2
19

M
W

-2
18

M
W

-2
17

M
W

-2
16

M
W

-2
15

M
W

-2
14

M
W

-2
12

M
W

-2
10

M
W

-2
09

M
W

-2
08

M
W

-2
07

M
W

-2
3R

M
W

-2
2B

M
W

-1
6I

M
W

-1
6D

M
W

-1
6B

FW
-1

01

M
W

-2
6A

M
W

-4
0S

M
W

-4
0D

M
W

-4
0I

M
W

-2
21

R

M
W

-2
06

A

M
W

-2
04

B

M
W

-2
03

B

M
W

-2
02

B

M
W

-2
01

B

M
W

-2
00

A

M
W

-1
25

A

M
W

-1
24

B

M
W

-1
24

A

M
W

-1
22

B

M
W

-1
22

A

M
W

-1
20

B
M

W
-1

20
A

M
W

-2
2A

R

M
W

-1
9B

R

M
W

-1
22

A
R

S.
 S

TA
FF

 G
A

G
E

N
. S

TA
FF

 G
A

G
E

M
W

-2
24

M
W

-2
13

M
W

-2
11

M
W

-1
6A

M
W

-2
05

B

M
W

-1
26

A

M
W

-1
26

A
R

R
D

-3
0A

R
D

-3
1A

M
W

-1

0
30

0
60

0

Fe
et

Fig
ure

 3-
1

Cr
os

s S
ec

tio
n L

oc
ati

on
 M

ap
20

14
 G

rou
nd

wa
ter

 R
ep

ort
All

ied
 La

nd
fill

Ka
lam

az
oo

, M
ich

iga
n

Le
ge

nd

M
on

ito
rin

g 
W

el
ls

Sa
m

pl
ed

 M
on

ito
rin

g 
W

el
ls

Fo
rm

er
 M

on
ito

rin
g 

W
el

ls
 o

r B
or

in
gs

C
ro

ss
 S

ec
tio

n 
Lo

ca
tio

n

Ap
pr

ox
im

at
e 

O
U

1 
P

ro
pe

rty
 B

ou
nd

ar
y

Ap
pr

ox
im

at
e 

P
an

el
yt

e 
P

ro
pe

rty

Ap
pr

ox
im

at
e 

S
tre

bo
r P

ro
pe

rty

M
KE

  \
\L

A
KE

FR
O

N
T\

P
R

O
J\

E
PA

\A
LL

IE
D

PA
P

ER
_K

A
LA

M
AZ

O
O

M
I\M

AP
FI

LE
S

\G
W

R
E

PO
R

T2
01

4\
FI

G
U

R
E 

03
-0

1 
- C

R
O

SS
 S

E
C

TI
O

N
 L

O
C

AT
IO

N
 M

AP
.M

X
D

  J
H

AN
S

EN
1 

1/
30

/2
01

5 
1:

49
:3

7 
PM

N
ot

e:
 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  W
el

l l
oc

at
io

ns
 a

nd
 e

le
va

tio
n 

re
fe

re
nc

e 
po

in
ts

 fo
r w

el
ls

 o
n 

P
an

el
yt

e 
an

d 
O

U
1

   
  p

ro
pe

rti
es

 s
ur

ve
ye

d 
by

 D
LZ

 fr
om

 K
al

am
az

oo
, M

I o
n 

O
ct

ob
er

 6
 th

ro
ug

h
   

  O
ct

ob
er

 1
0,

 2
01

4 
as

 re
po

rte
d 

in
 a

 D
LZ

 O
ct

ob
er

 2
01

4 
su

rv
ey

 re
po

rt.
  W

el
l

   
  l

oc
at

io
ns

 s
ho

w
n 

fo
r S

tre
bo

r p
ro

pe
rty

 a
re

 e
st

im
at

ed
 b

as
ed

 o
n 

hi
st

or
ic

al
 m

ap
s.

   
  P

ro
pe

rty
 b

ou
nd

ar
ie

s 
fo

r a
ll 

pa
rc

el
s 

ar
e 

ap
pr

ox
im

at
e.



W
at

er
 tr

an
sm

its
 e

as
ily

 (s
an

d,
 si

lt
y 

sa
nd

, g
ra

ve
l)

W
at

er
 d

oe
s n

ot
 tr

an
sm

it 
ea

si
ly

 (s
ilt

, c
la

y,
 p

ea
t)

Pa
pe

r r
es

id
ua

ls
 (w

as
te

)

Fi
ll 

- s
oi

l, 
de

br
is

 (n
ot

 p
ap

er
 w

as
te

)

Ap
pr

ox
im

at
e 

w
el

l s
cr

ee
n 

lo
ca

tio
n 

an
d 

M
ea

su
re

d 
Gr

ou
nd

 

W
at

er
 E

le
va

tio
n 

on
 O

ct
ob

er
 1

3t
h 

an
d 

14
th

, 2
01

4

EO
B 

@
 1

66
’

M
W

3
0

/4
0

P
a

n
e

ly
te

M
W

1
P

a
n

e
ly

te

M
W

8

EO
B 

@
 1

67
’

EO
B 

@
 1

86
’

EO
B 

@
 3

2’

M
W

6

M
W

7

M
W

8
/8

A

O
U

1

EO
B 

@
 2

5’

EO
B 

@
 8

5.
5’

Alcott Street

N
O

RT
H

SO
U

TH
82

0

80
0

78
0

74
0

72
0

70
0

68
0

66
0

64
0

62
0

76
0

ELEVATION (FT AMSL)

SP
, S

G,
 F

IL
L

CLM
L

D
eb

ris
 (b

ric
ks

)

SP

Si
lt

y
Cl

ay

Sa
nd

Sa
nd

SW SP CL
, M

L

M
L

CL SWSM SW SPSP SW SP SWSM
/M

L

M
W

-4
0(

I)

M
W

-4
0(

S)

M
W

-3
0

M
W

-1

M
W

-4
0(

D
)

PT SWSW SP GW CL“S
la

g”

Sa
nd

CL
, M

L

SM SP SP
, S

G

SP SP SP
, S

G

SP SP
, S

G

SG CL
 le

ns

SMSPSPSGSM
, S

G

O
rg

an
ic

s

SM SM
, S

G

SP
, S

G

CL
 w

ith
 S

ilt

SM
, C

L

CLCLSM SP
, S

M

SW
 b

ro
w

n

SW
 b

la
ck

SP

SWSW SP SP CL
, S

C

SP GP SP CL CL CLSP SP SP GP SW SM
/M

L

M
L/

SM

Gr
ay

 P
ap

er
 S

lu
dg

e

To
ps

oi
l

Pe
at

SP
, G

P

CL SM
SMSPTo

ps
oi

l

SP
, G

P 
(b

la
ck

)

M
W

-6
(S

)

M
W

-7
(S

)

M
W

-8

M
W

-8
A

M
W

-7
(I

)

M
W

-7
(D

)

Pa
n

el
yt

e

M
W

-8

M
W

-8
(D

)

20
’

30
0’

Sc
al

e 
In

 F
ee

t

co
bb

le

LE
G

EN
D

To
ps

oi
l

M
W

-3
8

M
W

-3
9St

er
bo

r
M

W
-3

8/
39

Fi
ll

(U
ns

pe
ci

fie
d)

 M
W

-7
(s

) 
Lo

ca
tio

n 
of

 m
on

ito
rin

g 
w

el
l s

cr
ee

n

 
 

Es
tim

at
ed

 lo
ca

tio
n 

of
 G

ro
un

dw
at

er
 Ta

bl
e

 
N

A
 

N
ot

 A
va

ila
bl

e

 
 

D
ep

ic
tio

n 
of

 g
ro

un
dw

at
er

 e
le

va
tio

n 
po

te
nt

ia
l –

 li
ne

 lo
ca

tio
ns

 
 

ar
e 

ap
pr

ox
im

at
ed

 d
ue

 to
 v

er
tic

al
 e

xa
gg

er
at

io
n 

of
 th

e 
dr

aw
in

g

 
 

an
d 

ot
he

r, 
no

n-
qu

an
tifi

ab
le

 p
ar

am
et

er
s

77
4.

68

79
0.

06
Fl

ow
in

g 
A

rt
es

ia
n

79
0.

42

79
0.

48

78
4.

64

78
4.

61
78

9.
77

79
0.

60

79
7.

78

79
9.

37

79
7.

94

80
0.

16

79
8.

47

N
A

: A
ba

n
do

n
ed

79
3.

96

ES
12

12
13

04
22

43
MK

E_
Fig

ur
e_

3-
2_

N-
S_

OU
1_

Cr
os

s_
Se

cti
on

_v
3  

01
.29

.15
 sl

s

FI
GU

RE
 3

-2
R 

La
b 

pe
rm

ea
bi

lit
y 

=

8.
1 

x 
10

- 8
cm

/s
ec

776 776
775 775

777 777 778 778 779 779

780 780
781 781 782 782 783 783

784 784

786
786

788 788

789 789

790 790

791 791

792 792

793 793

794 794

795 795

796 796

797 797

798
798

799
799

79
9

79
9

800 800

787
787

785 785

79
4

79
4

 
79

0.
60



FI
GU

RE
 3

-3

ES
12

12
13

04
22

43
MK

E 
   F

igu
re

_3
-3

_W
-E

_O
U1

_C
ro

ss
_S

ec
tio

n_
v2

  0
1.2

8.1
5 s

ls

W
ES

T
83

0

81
0

79
0

75
0

73
0

71
0

69
0

67
0

65
0

63
0

77
0

ELEVATION (FT AMSL)

EA
ST

20
’

30
0’

Sc
al

e 
In

 F
ee

t

EO
B 

@
 1

86
’

M
W

7

SWSW SP SP CL
, S

C

SP GP SP CL CL CLSP SP SP GP SW SM
/M

L

M
L/

SM

M
W

-7
(S

)

M
W

-7
(I

)

M
W

-7
(D

)

co
bb

le

EO
B 

@
 1

77
’

M
W

-1
6(

D
)

M
W

-1
6(

I)

M
W

-1
9(

D
)

M
W

-1
9(

B
R

)
M

W
-1

R
D

3
1

A

Fi
ll 

(S
M

)

Fi
ll 

(s
oi

l 
re

si
du

al
s)

Sa
nd

Fi
ll

(p
ap

er
)

Re
si

du
al

s

Fi
ll

Pa
pe

r R
es

id
ua

ls

Sa
nd

Sa
nd

, G
ra

ve
l

SC

EO
B 

@
 

Fi
ll

(r
ef

us
e,

 d
eb

ris
)

Sa
nd

, G
ra

ve
l

Cl
ay

Si
lt

Si
lt

Sa
nd

Sa
nd

Sa
nd

, G
ra

ve
l

"T
ill

" 
(C

la
y/

Si
lt/

Sa
nd

)

Sa
nd

 w
/ C

la
y 

La
ye

rs

Pl
yw

oo
d,

 C
ar

db
oa

rd
, P

ap
er

 R
es

id
ua

ls

SM M
L 

(B
la

ck
)

SW OL SP M
L

SM
, S

P

CL SP CL
/M

L

SP CL SWSP SP CL
, M

L

M
L

Fi
ll

G
TN

E
M

W
-1

Si
lt,

 C
la

y

Sa
nd

, G
ra

ve
l

Fi
ll

R
D

3
0

A

Fi
ll

R
D

3
0

A

M
W

1
9

D
M

W
1

9
D

M
W

1
6

D
M

W
1

6
D

M
W

-1
6(

B
)

79
7.

94

80
0.

16

79
9.

37

N
A

: A
ba

n
do

n
ed

79
5.

11

78
6.

56

79
3.

13

79
3.

12

W
at

er
 tr

an
sm

its
 e

as
ily

 (s
an

d,
 si

lt
y 

sa
nd

, g
ra

ve
l)

W
at

er
 d

oe
s n

ot
 tr

an
sm

it 
ea

si
ly

 (s
ilt

, c
la

y,
 p

ea
t)

Pa
pe

r r
es

id
ua

ls
 (w

as
te

)

Fi
ll 

- s
oi

l, 
de

br
is

 (n
ot

 p
ap

er
 w

as
te

)

Ap
pr

ox
im

at
e 

w
el

l s
cr

ee
n 

lo
ca

tio
n 

an
d 

M
ea

su
re

d 
Gr

ou
nd

 

W
at

er
 E

le
va

tio
n 

on
 O

ct
ob

er
 1

3t
h 

an
d 

14
th

, 2
01

4

LE
G

EN
D

 M
W

-7
(s

) 
Lo

ca
tio

n 
of

 m
on

ito
rin

g 
w

el
l s

cr
ee

n

 
 

Es
tim

at
ed

 lo
ca

tio
n 

of
 G

ro
un

dw
at

er
 Ta

bl
e

 
N

A
 

N
ot

 A
va

ila
bl

e

 
 

D
ep

ic
tio

n 
of

 g
ro

un
dw

at
er

 e
le

va
tio

n 
po

te
nt

ia
l –

 li
ne

 lo
ca

tio
ns

 
 

ar
e 

ap
pr

ox
im

at
ed

 d
ue

 to
 v

er
tic

al
 e

xa
gg

er
at

io
n 

of
 th

e 
dr

aw
in

g

 
 

an
d 

ot
he

r, 
no

n-
qu

an
tifi

ab
le

 p
ar

am
et

er
s

Ve
rt

ic
al

 la
b 

pe
rm

ea
bi

lit
y 

=

5.
7 

x 
10

- 7
cm

/s
ec

N
A

: A
ba

n
do

n
ed

79
9

80
0

79
8

79
8

798

797

796

795

794

793

792

791

790
789

788

787

799 800

799

79
4

79
4

 
79

0.
60



Cork Street

Bu
rd

ic
k 

S
tre

et

Alcott Street

Po
rta

ge
 S

tre
et

B
ry

a
n

t  
M

i l
l  

P
o

n
d

Portage Creek

M
W

-5
0

78
7.

78

M
W

9
77

7.
17

M
W

7
78

8.
16

M
W

6
78

9.
03

M
W

5
78

9.
19

M
W

2
78

8.
18

O
W

-5
P

79
5.

76

O
W

-6
P

79
7.

15

O
W

-2
P

78
9.

59

M
W

-3
8

77
4.

68

M
W

-4
8

78
8.

87
M

W
-5

3
78

6.
90

M
W

-3
0

78
4.

61

O
W

-1
0P

79
0.

01

O
W

-1
7P

78
9.

21

O
W

-1
6P

79
3.

38

O
W

-1
5P

79
5.

64

O
W

-1
4P

79
0.

45

O
W

-9
P

R
79

2.
29

O
W

-7
P

R
79

2.
19

O
W

-4
P

R
79

5.
41

M
W

-2
30

78
5.

09

M
W

-2
29

78
3.

34 M
W

-2
26

78
2.

46

M
W

-2
20

78
2.

71

M
W

-1
24

A
81

0.
4

M
W

-1
6A

78
8.

05

M
W

-1
22

A
78

8.
38

M
W

-1
20

A
79

9.
63

M
W

-2
2A

R
79

3.
78

M
W

-1
22

A
R

78
8.

28

S.
 S

TA
FF

 G
A

G
E

79
0.

82

N
. S

TA
FF

 G
A

G
E

77
5.

55

77
6

77
7

77
8

77
9

78
0

78
1

78
2

78
3

78
4

78
5

78
6

78
7

78
8

78
9

782

78
4

78
0

78
878

6
77

8
794

79680
6

788

784

790

79
0

77
6

79
2

790
798

798

81
0

802

794

78
6

78
2

78
0

78
4

78
2

792

792

M
W

-4
7

78
8.

55

PZ
-2

78
7.

03

0
30

0
60

0

Fe
et

Fig
ure

 3-
4

Wa
ter

 Ta
ble

 G
rou

nd
wa

ter
 El

ev
ati

on
 Co

nto
urs

 - O
cto

be
r 2

01
4

20
14

 G
rou

nd
wa

ter
 R

ep
ort

All
ied

 La
nd

fill
Ka

lam
az

oo
, M

ich
iga

n

Le
ge

nd

M
on

ito
rin

g 
W

el
l

W
at

er
 T

ab
le

 E
le

va
tio

n 
C

on
to

ur
s

(D
as

he
d 

w
he

re
 in

fe
rr

ed
)

Ap
pr

ox
im

at
e 

G
ro

un
dw

at
er

 F
lo

w
 D

ire
ct

io
n

Ap
pr

ox
im

at
e 

O
U

1 
P

ro
pe

rty
 B

ou
nd

ar
y

Ap
pr

ox
im

at
e 

P
an

el
yt

e 
P

ro
pe

rty

Ap
pr

ox
im

at
e 

S
tre

bo
r P

ro
pe

rty

M
KE

  \
\L

A
KE

FR
O

N
T\

P
R

O
J\

E
PA

\A
LL

IE
D

PA
P

ER
_K

A
LA

M
AZ

O
O

M
I\M

AP
FI

LE
S

\G
W

R
E

PO
R

T2
01

4\
FI

G
U

R
E 

03
-0

4 
- W

AT
ER

 T
A

BL
E 

G
W

 E
LE

V 
C

O
N

TO
U

R
S 

O
C

TO
B

ER
 2

01
4.

M
XD

  J
H

AN
S

EN
1 

1/
30

/2
01

5 
1:

51
:2

8 
P

M

N
ot

es
: 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  G
ro

un
dw

at
er

 e
le

va
tio

ns
 re

po
rte

d 
in

 fe
et

 a
bo

ve
 m

ea
n 

se
a 

le
ve

l (
A

M
S

L)
.

3.
  W

el
l l

oc
at

io
ns

 a
nd

 e
le

va
tio

n 
re

fe
re

nc
e 

po
in

ts
 fo

r w
el

ls
 o

n 
P

an
el

yt
e 

an
d 

O
U

1
   

  p
ro

pe
rti

es
 s

ur
ve

ye
d 

by
 D

LZ
 fr

om
 K

al
am

az
oo

, M
I o

n 
O

ct
ob

er
 6

 th
ro

ug
h

   
  O

ct
ob

er
 1

0,
 2

01
4 

as
 re

po
rte

d 
in

 a
 D

LZ
 O

ct
ob

er
 2

01
4 

su
rv

ey
 re

po
rt.

  W
el

l
   

  l
oc

at
io

ns
 s

ho
w

n 
fo

r S
tre

bo
r p

ro
pe

rty
 a

re
 e

st
im

at
ed

 b
as

ed
 o

n 
hi

st
or

ic
al

 m
ap

s.
   

  P
ro

pe
rty

 b
ou

nd
ar

ie
s 

fo
r a

ll 
pa

rc
el

s 
ar

e 
ap

pr
ox

im
at

e.



Cork Street

Bu
rd

ic
k 

S
tre

et

Alcott Street

Po
rta

ge
 S

tre
et

B
ry

an
t  

M
i l l

 P
on

d

Portage Creek

M
W

-7
I

79
7.

94

M
W

-3
9

79
0.

06

M
W

-1
6I

79
3.

13

M
W

-4
0I

79
0.

42

M
W

-2
05

B
79

2.
74

M
W

-2
04

B
80

5.
61

794

795

796

797

798

793

799
800

792

791
801802803

804
805

0
30

0
60

0

Fe
et

Fig
ure

 3-
5

Int
erm

ed
iat

e Z
on

e G
rou

nd
wa

ter
 El

ev
ati

on
 Co

nto
urs

 - O
cto

be
r 2

01
4

20
14

 G
rou

nd
wa

ter
 R

ep
ort

All
ied

 La
nd

fill
Ka

lam
az

oo
, M

ich
iga

n

Le
ge

nd

M
on

ito
rin

g 
W

el
l

In
te

rm
ed

ia
te

 Z
on

e 
G

ro
un

dw
at

er
 E

le
va

tio
n 

C
on

to
ur

s
(D

as
he

d 
w

he
re

 in
fe

rr
ed

)

Ap
pr

ox
im

at
e 

G
ro

un
dw

at
er

 F
lo

w
 D

ire
ct

io
n

Ap
pr

ox
im

at
e 

O
U

1 
P

ro
pe

rty
 B

ou
nd

ar
y

Ap
pr

ox
im

at
e 

P
an

el
yt

e 
P

ro
pe

rty

Ap
pr

ox
im

at
e 

S
tre

bo
r P

ro
pe

rty

M
KE

  \
\L

A
KE

FR
O

N
T\

P
R

O
J\

E
PA

\A
LL

IE
D

PA
P

ER
_K

A
LA

M
AZ

O
O

M
I\M

AP
FI

LE
S

\G
W

R
E

PO
R

T2
01

4\
FI

G
U

R
E 

03
-0

5 
- I

N
TE

R
M

 Z
O

N
E 

G
W

 E
LE

V 
C

O
N

TO
U

R
S 

O
C

TO
B

ER
 2

01
4.

M
XD

  J
H

AN
S

EN
1 

1/
30

/2
01

5 
2:

14
:0

5 
P

MN
ot

es
: 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  G
ro

un
dw

at
er

 e
le

va
tio

ns
 re

po
rte

d 
in

 fe
et

 a
bo

ve
 m

ea
n 

se
a 

le
ve

l (
A

M
S

L)
.

3.
  W

el
l l

oc
at

io
ns

 a
nd

 e
le

va
tio

n 
re

fe
re

nc
e 

po
in

ts
 fo

r w
el

ls
 o

n 
P

an
el

yt
e 

an
d 

O
U

1
   

  p
ro

pe
rti

es
 s

ur
ve

ye
d 

by
 D

LZ
 fr

om
 K

al
am

az
oo

, M
I o

n 
O

ct
ob

er
 6

 th
ro

ug
h

   
  O

ct
ob

er
 1

0,
 2

01
4 

as
 re

po
rte

d 
in

 a
 D

LZ
 O

ct
ob

er
 2

01
4 

su
rv

ey
 re

po
rt.

  W
el

l
   

  l
oc

at
io

ns
 s

ho
w

n 
fo

r S
tre

bo
r p

ro
pe

rty
 a

re
 e

st
im

at
ed

 b
as

ed
 o

n 
hi

st
or

ic
al

 m
ap

s.
   

  P
ro

pe
rty

 b
ou

nd
ar

ie
s 

fo
r a

ll 
pa

rc
el

s 
ar

e 
ap

pr
ox

im
at

e.



Cork Street

Bu
rd

ic
k 

S
tre

et

Alcott Street

Po
rta

ge
 S

tre
et

B
ry

an
t  

M
i l l

 P
on

d

Porta
ge C

re
ek

M
W

-8
D

79
3.

96

M
W

-7
D

80
0.

16

M
W

-1
6D

79
3.

12

M
W

-4
0D

79
0.

48

794

795

796

793.5

795.5

794.5

797

796.5

79
8

797.5

792

793

79
9

79
8.5

792.5

791

791.5

79
9.5

790.5

80
0

0
30

0
60

0

Fe
et

Fig
ure

 3-
6

De
ep

 Zo
ne

 G
rou

nd
wa

ter
 El

ev
ati

on
 Co

nto
urs

 - O
cto

be
r 2

01
4

20
14

 G
rou

nd
wa

ter
 R

ep
ort

All
ied

 La
nd

fill
Ka

lam
az

oo
, M

ich
iga

n

Le
ge

nd

M
on

ito
rin

g 
W

el
l

D
ee

p 
Zo

ne
 G

ro
un

dw
at

er
 E

le
va

tio
n 

C
on

to
ur

s
(D

as
he

d 
w

he
re

 in
fe

rr
ed

)

Ap
pr

ox
im

at
e 

G
ro

un
dw

at
er

 F
lo

w
 D

ire
ct

io
n

Ap
pr

ox
im

at
e 

O
U

1 
P

ro
pe

rty
 B

ou
nd

ar
y

Ap
pr

ox
im

at
e 

P
an

el
yt

e 
P

ro
pe

rty

Ap
pr

ox
im

at
e 

S
tre

bo
r P

ro
pe

rty

M
KE

  \
\L

A
KE

FR
O

N
T\

P
R

O
J\

E
PA

\A
LL

IE
D

PA
P

ER
_K

A
LA

M
AZ

O
O

M
I\M

AP
FI

LE
S

\G
W

R
E

PO
R

T2
01

4\
FI

G
U

R
E 

03
-0

6 
- D

EE
P 

ZO
N

E 
G

W
 E

LE
V 

C
O

N
TO

U
R

S 
O

C
TO

B
ER

 2
01

4.
M

X
D

  J
H

AN
S

EN
1 

1/
30

/2
01

5 
2:

31
:5

2 
P

M

N
ot

es
: 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  G
ro

un
dw

at
er

 e
le

va
tio

ns
 re

po
rte

d 
in

 fe
et

 a
bo

ve
 m

ea
n 

se
a 

le
ve

l (
A

M
S

L)
.

3.
  W

el
l l

oc
at

io
ns

 a
nd

 e
le

va
tio

n 
re

fe
re

nc
e 

po
in

ts
 fo

r w
el

ls
 o

n 
P

an
el

yt
e 

an
d 

O
U

1
   

  p
ro

pe
rti

es
 s

ur
ve

ye
d 

by
 D

LZ
 fr

om
 K

al
am

az
oo

, M
I o

n 
O

ct
ob

er
 6

 th
ro

ug
h

   
  O

ct
ob

er
 1

0,
 2

01
4 

as
 re

po
rte

d 
in

 a
 D

LZ
 O

ct
ob

er
 2

01
4 

su
rv

ey
 re

po
rt.

  W
el

l
   

  l
oc

at
io

ns
 s

ho
w

n 
fo

r S
tre

bo
r p

ro
pe

rty
 a

re
 e

st
im

at
ed

 b
as

ed
 o

n 
hi

st
or

ic
al

 m
ap

s.
   

  P
ro

pe
rty

 b
ou

nd
ar

ie
s 

fo
r a

ll 
pa

rc
el

s 
ar

e 
ap

pr
ox

im
at

e.



Cork Street

B
ur

di
ck

 S
tr

ee
t

Alcott Street

Po
rta

ge
 S

tre
et

B
r y

a
n

t 
M

il
l 

P
o

n
d

Portage Creek

M
W

9

M
W

5

M
W

4

M
W

3
M

W
2

M
W

1

M
W

-9

M
W

-7

M
W

-1

P
Z

-2

M
W

11

M
W

10

O
W

-3
B

O
W

-5
P

M
W

-1
0

O
W

-6
P

O
W

-6
A

O
W

-2
P

O
W

-2
B

O
W

-2
A

O
W

-1
A

M
W

-2
6

M
W

-8
D

M
W

-8
A

M
W

-7
I

M
W

-5
R

M
W

-3
5

M
W

-3
9

M
W

-3
8

M
W

-4
7

M
W

-5
0

M
W

-4
8

M
W

-5
3

M
W

-1
1

M
W

-2
7

M
W

-2
1

M
W

-3
0

O
W

-1
1P

O
W

-1
0P O
W

-3
P

R

O
W

-1
3B

O
W

-1
3P

O
W

-4
A

R

M
W

-2
4R

O
W

-1
7P

O
W

-1
6P

O
W

-1
5P

O
W

-1
4P

O
W

-1
3A

O
W

-1
2A

O
W

-1
1A

O
W

-9
P

R

O
W

-7
P

R

O
W

-4
P

R

O
W

-3
A

R

M
W

-2
31

M
W

-2
30

M
W

-2
29

M
W

-2
28

M
W

-2
27

M
W

-2
26

M
W

-2
25

M
W

-2
23

M
W

-2
22

M
W

-2
20

M
W

-2
19

M
W

-2
17

M
W

-2
16

M
W

-2
15

M
W

-2
10

M
W

-2
09

M
W

-2
07

M
W

-2
3R

M
W

-2
2B

M
W

-1
6I

M
W

-1
6D

M
W

-1
6B

F
W

-1
01

M
W

-2
6A

M
W

-2
06

A

M
W

-2
03

B

M
W

-2
02

B

M
W

-2
00

A

M
W

-1
25

A

M
W

-1
24

B

M
W

-1
24

A

M
W

-1
22

A

M
W

-1
20

B
M

W
-1

20
A

M
W

-2
2A

R

M
W

-1
9B

R

M
W

-1
22

A
R

S
. S

TA
F

F
 G

A
G

E

M
W

7

N
. S

TA
F

F
 G

A
G

E

M
W

-2
13

M
W

-2
11

M
W

-1
6A

M
W

-2
05

B

M
W

-1
26

A

M
W

-4
0I

M
W

-1
26

A
R

M
W

-8

M
W

-6
M

W
-7

D

M
W

-6

M
W

-4
0S

M
W

-4
0D

M
W

-1
22

B

M
W

-2
01

B

M
W

-2
04

B

M
W

-2
08

M
W

-2
12

M
W

-2
14

M
W

-2
18

M
W

-2
24

M
W

-2
32

0
30

0
60

0

F
ee

t

Le
ge

nd L /g
u

M
ic

ro
gr

am
s 

pe
r 

Li
te

r

J
E

st
im

at
ed

 C
on

ce
nt

ra
tio

ns

M
on

ito
rin

g 
W

el
ls

S
am

pl
ed

 M
on

ito
rin

g 
W

el
ls

A
pp

ro
xi

m
at

e 
O

U
1 

P
ro

pe
rt

y 
B

ou
nd

ar
y

A
pp

ro
xi

m
at

e 
P

an
el

yt
e 

P
ro

pe
rt

y

A
pp

ro
xi

m
at

e 
S

tr
eb

or
 P

ro
pe

rt
y

M
ic

h
ig

an
 P

ar
t 

20
1

G
S

I E
xc

ee
da

nc
e

R
es

id
en

tia
l D

rin
ki

ng
 W

at
er

 E
xc

ee
da

nc
e

M
K

E
  \

\L
A

K
E

F
R

O
N

T
\P

R
O

J\
E

P
A

\A
LL

IE
D

P
A

P
E

R
_K

A
LA

M
A

Z
O

O
M

I\M
A

P
F

IL
E

S
\G

W
R

E
P

O
R

T
20

14
\F

IG
U

R
E

 0
3-

07
 -

 M
E

TA
L 

C
O

N
C

 E
X

C
E

E
D

IN
G

 M
I G

W
 S

C
R

E
E

N
IN

G
 L

E
V

E
LS

.M
X

D
  J

H
A

N
S

E
N

1 
1/

30
/2

01
5 

3:
12

:5
4 

P
M

N
ot

es
: 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  W
el

l l
oc

at
io

ns
 a

nd
 e

le
va

tio
n 

re
fe

re
nc

e 
po

in
ts

 fo
r 

w
el

ls
 o

n 
P

an
el

yt
e 

an
d 

O
U

1
   

  p
ro

pe
rt

ie
s 

su
rv

ey
ed

 b
y 

D
LZ

 fr
om

 K
al

am
az

oo
, M

I o
n 

O
ct

ob
er

 6
 th

ro
ug

h
   

  O
ct

ob
er

 1
0,

 2
01

4 
as

 r
ep

or
te

d 
in

 a
 D

LZ
 O

ct
ob

er
 2

01
4 

su
rv

ey
 r

ep
or

t. 
 W

el
l

   
  l

oc
at

io
ns

 s
ho

w
n 

fo
r 

S
tr

eb
or

 p
ro

pe
rt

y 
ar

e 
es

tim
at

ed
 b

as
ed

 o
n 

hi
st

or
ic

al
 m

ap
s.

   
  P

ro
pe

rt
y 

bo
un

da
rie

s 
fo

r 
al

l p
ar

ce
ls

 a
re

 a
pp

ro
xi

m
at

e.
3.

  M
et

al
s 

re
su

lts
 a

re
 s

ho
w

n 
fo

r 
al

um
in

um
, a

rs
en

ic
, c

hr
om

iu
m

 a
nd

 le
ad

 a
t

   
  l

oc
at

io
ns

 w
he

re
 o

ne
 o

r 
m

or
e 

an
al

yt
es

 e
xc

ee
d 

P
ar

t 2
01

 R
es

id
en

tia
l D

rin
ki

ng
   

  W
at

er
 C

rit
er

ia
 o

r 
G

ro
un

dw
at

er
 S

ur
fa

ce
 In

te
rf

ac
e 

C
rit

er
ia

. A
ll 

m
et

al
s 

re
su

lts
   

  a
re

 p
ro

vi
de

d 
in

 T
ab

le
 3

-2

Al
um

in
um

31
.2

 J
+

20
.0

 U
ug

/L
Ar

se
ni

c
1.

0 
U

1.
0 

U
ug

/L
C

hr
om

iu
m

2.
0 

U
2.

0 
U

ug
/L

Le
ad

17
.4

9.
6

ug
/L

M
W

-6
 / 

M
W

-6
-F

D

Al
um

in
um

10
1

61
.1

ug
/L

Ar
se

ni
c

0.
75

 J
0.

84
 J

ug
/L

C
hr

om
iu

m
0.

83
 J

1.
3 

J
ug

/L
Le

ad
1.

0 
U

1.
0 

U
ug

/L

M
W

-7
D 

/ M
W

-7
D-

FD

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
3.

7
ug

/L
C

hr
om

iu
m

2.
0 

U
ug

/L
Le

ad
7.

5
ug

/L

M
W

-1
6-

B

Al
um

in
um

29
.9

 J
+

ug
/L

Ar
se

ni
c

0.
57

 J
ug

/L
C

hr
om

iu
m

31
.0

ug
/L

Le
ad

1.
0 

U
ug

/L

M
W

-1
6-

D

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
13

.2
ug

/L
C

hr
om

iu
m

8.
9

ug
/L

Le
ad

1.
0 

U
ug

/L

M
W

-4
0-

S

Al
um

in
um

13
6

ug
/L

Ar
se

ni
c

0.
49

 J
ug

/L
C

hr
om

iu
m

1.
5 

J
ug

/L
Le

ad
0.

30
 J

ug
/L

M
W

-4
0-

D

Al
um

in
um

30
.8

 J
+

ug
/L

Ar
se

ni
c

23
3

ug
/L

C
hr

om
iu

m
2.

0 
U

ug
/L

Le
ad

1.
0 

U
ug

/L

M
W

-1
22

B

Al
um

in
um

29
.8

 J
+

ug
/L

Ar
se

ni
c

13
.2

ug
/L

C
hr

om
iu

m
0.

85
 J

ug
/L

Le
ad

0.
29

 J
ug

/L

M
W

-2
01

-B

Al
um

in
um

56
.5

 J
+

ug
/L

Ar
se

ni
c

0.
32

 J
ug

/L
C

hr
om

iu
m

7.
9 

J+
ug

/L
Le

ad
1.

0 
U

ug
/L

M
W

-2
04

B

Al
um

in
um

33
.4

 J
+

ug
/L

Ar
se

ni
c

0.
65

 J
ug

/L
C

hr
om

iu
m

20
.9

ug
/L

Le
ad

1.
0 

U
ug

/L

M
W

-2
05

B

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
19

.1
ug

/L
C

hr
om

iu
m

2.
0 

U
ug

/L
Le

ad
1.

4
ug

/L

M
W

-2
08

Al
um

in
um

22
.8

 J
+

ug
/L

Ar
se

ni
c

68
.2

ug
/L

C
hr

om
iu

m
2.

0 
U

ug
/L

Le
ad

1.
0 

U
ug

/L

M
W

-2
12

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
36

.2
ug

/L
C

hr
om

iu
m

2.
0 

U
ug

/L
Le

ad
1.

0 
U

ug
/L

M
W

-2
14

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
61

.4
ug

/L
C

hr
om

iu
m

2.
0 

U
ug

/L
Le

ad
1.

0 
U

ug
/L

M
W

-2
18

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
23

.9
ug

/L
C

hr
om

iu
m

2.
0 

U
ug

/L
Le

ad
1.

0 
U

ug
/L

M
W

-2
21

R

Al
um

in
um

20
.0

 U
ug

/L
Ar

se
ni

c
40

.0
ug

/L
C

hr
om

iu
m

0.
90

 J
ug

/L
Le

ad
1.

0 
U

ug
/L

M
W

-2
24

Al
um

in
um

36
.9

 J
+

ug
/L

Ar
se

ni
c

10
2

ug
/L

C
hr

om
iu

m
2.

0 
U

ug
/L

Le
ad

1.
0 

U
ug

/L

M
W

-2
32



Cork Street

B
ur

di
ck

 S
tr

ee
t

Alcott Street

Po
rta

ge
 S

tre
et

B
r y

a
n

t 
M

il
l  

P
o

n
d

Portage Creek

M
W

9

M
W

8

M
W

7

M
W

6
M

W
5

M
W

4

M
W

3
M

W
2

M
W

1

M
W

-9

M
W

-7

M
W

-6

M
W

-1

P
Z

-2

M
W

11

M
W

10

O
W

-3
B

O
W

-5
P

M
W

-1
0

O
W

-6
P

O
W

-6
A

O
W

-2
P

O
W

-2
B

O
W

-2
A

O
W

-1
A

M
W

-2
6

M
W

-8
D

M
W

-8
A

M
W

-7
I

M
W

-7
D

M
W

-5
R

M
W

-3
5

M
W

-3
9

M
W

-3
8

M
W

-4
7

M
W

-5
0

M
W

-4
8

M
W

-5
3

M
W

-1
1

M
W

-2
7

M
W

-2
1

M
W

-3
0

O
W

-1
1P

O
W

-1
0P O
W

-3
P

R

O
W

-1
3B

O
W

-1
3P

O
W

-4
A

R

M
W

-2
4R

O
W

-1
7P

O
W

-1
6P

O
W

-1
5P

O
W

-1
4P

O
W

-1
3A

O
W

-1
2A

O
W

-1
1A

O
W

-9
P

R

O
W

-7
P

R

O
W

-4
P

R

O
W

-3
A

R

M
W

-2
32

M
W

-2
31

M
W

-2
30

M
W

-2
29

M
W

-2
28

M
W

-2
27

M
W

-2
26

M
W

-2
25

M
W

-2
23

M
W

-2
22

M
W

-2
20

M
W

-2
19

M
W

-2
18

M
W

-2
17

M
W

-2
16

M
W

-2
15

M
W

-2
14

M
W

-2
12

M
W

-2
10

M
W

-2
09

M
W

-2
08

M
W

-2
07

M
W

-2
3R

M
W

-2
2B

M
W

-1
6I

M
W

-1
6D

M
W

-1
6B

F
W

-1
01

M
W

-2
6A

M
W

-4
0S

M
W

-4
0D

M
W

-2
21

R

M
W

-2
06

A

M
W

-2
04

B

M
W

-2
03

B

M
W

-2
02

B

M
W

-2
01

B

M
W

-2
00

A

M
W

-1
25

A

M
W

-1
24

B

M
W

-1
24

A

M
W

-1
22

B

M
W

-1
22

A

M
W

-1
20

B
M

W
-1

20
A

M
W

-2
2A

R

M
W

-1
9B

R

M
W

-1
22

A
R

S
. S

TA
F

F
 G

A
G

E

N
. S

TA
F

F
 G

A
G

E

M
W

-2
24

M
W

-2
13

M
W

-2
11

M
W

-1
6A

M
W

-2
05

B

M
W

-1
26

A

M
W

-1
26

A
R

0
30

0
60

0

F
ee

t

Le
ge

nd L /g
u

M
ic

ro
gr

am
s 

pe
r 

Li
te

r

M
on

ito
rin

g 
W

el
ls

S
am

pl
ed

 M
on

ito
rin

g 
W

el
ls

A
pp

ro
xi

m
at

e 
O

U
1 

P
ro

pe
rt

y 
B

ou
nd

ar
y

A
pp

ro
xi

m
at

e 
P

an
el

yt
e 

P
ro

pe
rt

y

A
pp

ro
xi

m
at

e 
S

tr
eb

or
 P

ro
pe

rt
y

M
K

E
  \

\L
A

K
E

F
R

O
N

T
\P

R
O

J\
E

P
A

\A
LL

IE
D

P
A

P
E

R
_K

A
LA

M
A

Z
O

O
M

I\M
A

P
F

IL
E

S
\G

W
R

E
P

O
R

T
20

14
\F

IG
U

R
E

 0
3-

08
 -

 S
V

O
C

 C
O

N
C

 E
X

C
E

E
D

IN
G

 M
I G

W
 S

C
R

E
E

N
IN

G
 L

E
V

E
LS

.M
X

D
  J

H
A

N
S

E
N

1 
1/

30
/2

01
5 

4:
47

:5
3 

P
M

Pe
nt

ac
hl

or
op

he
no

l
1.

7 
J

ug
/L

M
W

-4
0I

N
ot

es
: 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  W
el

l l
oc

at
io

ns
 a

nd
 e

le
va

tio
n 

re
fe

re
nc

e 
po

in
ts

 fo
r 

w
el

ls
 o

n 
P

an
el

yt
e 

an
d 

O
U

1
   

  p
ro

pe
rt

ie
s 

su
rv

ey
ed

 b
y 

D
LZ

 fr
om

 K
al

am
az

oo
, M

I o
n 

O
ct

ob
er

 6
 th

ro
ug

h
   

  O
ct

ob
er

 1
0,

 2
01

4 
as

 r
ep

or
te

d 
in

 a
 D

LZ
 O

ct
ob

er
 2

01
4 

su
rv

ey
 r

ep
or

t. 
 W

el
l

   
  l

oc
at

io
ns

 s
ho

w
n 

fo
r 

S
tr

eb
or

 p
ro

pe
rt

y 
ar

e 
es

tim
at

ed
 b

as
ed

 o
n 

hi
st

or
ic

al
 m

ap
s.

   
  P

ro
pe

rt
y 

bo
un

da
rie

s 
fo

r 
al

l p
ar

ce
ls

 a
re

 a
pp

ro
xi

m
at

e.
3.

  S
V

O
C

 r
es

ul
ts

 a
re

 o
nl

y 
sh

ow
n 

fo
r 

ex
ce

ed
an

ce
s 

of
 P

ar
t 2

01
 R

es
id

en
tia

l
   

  D
rin

ki
ng

 W
at

er
 C

rit
er

ia
 o

r 
G

ro
un

dw
at

er
 S

ur
fa

ce
 In

te
rf

ac
e 

C
rit

er
ia

. A
ll 

S
V

O
C

   
  r

es
ul

ts
 a

re
 p

ro
vi

de
d 

in
 T

ab
le

 3
-2

.



Cork Street

B
ur

di
ck

 S
tr

ee
t

Alcott Street

Po
rta

ge
 S

tre
et

B
r y

a
n

t 
M

il
l  

P
o

n
d

Portage Creek

M
W

9

M
W

7

M
W

6
M

W
5

M
W

4

M
W

3
M

W
2

M
W

1

M
W

-9

M
W

-7

M
W

-6

M
W

-1

P
Z

-2

M
W

11

M
W

10

O
W

-3
B

O
W

-5
P

M
W

-1
0

O
W

-6
P

O
W

-6
A

O
W

-2
P

O
W

-2
B

O
W

-2
A

O
W

-1
A

M
W

-2
6

M
W

-8
D

M
W

-8
A

M
W

-7
I

M
W

-7
D

M
W

-5
R

M
W

-3
5

M
W

-3
9

M
W

-3
8

M
W

-4
7

M
W

-5
0

M
W

-4
8

M
W

-5
3

M
W

-1
1

M
W

-2
7

M
W

-2
1

M
W

-3
0

O
W

-1
1P

O
W

-1
0P O
W

-3
P

R

O
W

-1
3B

O
W

-1
3P

O
W

-4
A

R

M
W

-2
4R

O
W

-1
7P

O
W

-1
6P

O
W

-1
5P

O
W

-1
4P

O
W

-1
3A

O
W

-1
2A

O
W

-1
1A

O
W

-9
P

R

O
W

-7
P

R

O
W

-4
P

R

O
W

-3
A

R

M
W

-2
32

M
W

-2
31

M
W

-2
30

M
W

-2
29

M
W

-2
28

M
W

-2
27

M
W

-2
26

M
W

-2
25

M
W

-2
23

M
W

-2
22

M
W

-2
20

M
W

-2
19

M
W

-2
18

M
W

-2
17

M
W

-2
16

M
W

-2
15

M
W

-2
14

M
W

-2
12

M
W

-2
10

M
W

-2
09

M
W

-2
08

M
W

-2
07

M
W

-2
3R

M
W

-2
2B

M
W

-1
6I

M
W

-1
6D

M
W

-1
6B

F
W

-1
01

M
W

-2
6A

M
W

-4
0S

M
W

-4
0D

M
W

-2
21

R

M
W

-2
06

A

M
W

-2
04

B

M
W

-2
03

B

M
W

-2
02

B

M
W

-2
01

B

M
W

-2
00

A

M
W

-1
25

A

M
W

-1
24

B

M
W

-1
24

A

M
W

-1
22

B

M
W

-1
22

A

M
W

-1
20

B
M

W
-1

20
A

M
W

-2
2A

R

M
W

-1
9B

R

M
W

-1
22

A
R

S
. S

TA
F

F
 G

A
G

E

N
. S

TA
F

F
 G

A
G

E

M
W

-2
24

M
W

-2
13

M
W

-2
11

M
W

-1
6A

M
W

-2
05

B

M
W

-1
26

A

M
W

-4
0I

M
W

-1
26

A
R

0
30

0
60

0

F
ee

t

Le
ge

nd L /g
u

M
ic

ro
gr

am
s 

pe
r 

Li
te

r

M
on

ito
rin

g 
W

el
ls

S
am

pl
ed

 M
on

ito
rin

g 
W

el
ls

A
pp

ro
xi

m
at

e 
O

U
1 

P
ro

pe
rt

y 
B

ou
nd

ar
y

A
pp

ro
xi

m
at

e 
P

an
el

yt
e 

P
ro

pe
rt

y

A
pp

ro
xi

m
at

e 
S

tr
eb

or
 P

ro
pe

rt
y

M
K

E
  \

\L
A

K
E

F
R

O
N

T
\P

R
O

J\
E

P
A

\A
LL

IE
D

P
A

P
E

R
_K

A
LA

M
A

Z
O

O
M

I\M
A

P
F

IL
E

S
\G

W
R

E
P

O
R

T
20

14
\F

IG
U

R
E

 0
3-

09
 -

 V
O

C
 C

O
N

C
 E

X
C

E
E

D
IN

G
 M

I G
W

 S
C

R
E

E
N

IN
G

 L
E

V
E

LS
.M

X
D

  J
H

A
N

S
E

N
1 

1/
30

/2
01

5 
3:

28
:1

8 
P

M

Te
tra

ch
lo

ro
et

he
ne

8.
0

ug
/L

M
W

-8

N
ot

es
: 

1.
  2

01
1 

A
er

ia
l P

ho
to

gr
ap

hy
2.

  W
el

l l
oc

at
io

ns
 a

nd
 e

le
va

tio
n 

re
fe

re
nc

e 
po

in
ts

 fo
r 

w
el

ls
 o

n 
P

an
el

yt
e 

an
d 

O
U

1
   

  p
ro

pe
rt

ie
s 

su
rv

ey
ed

 b
y 

D
LZ

 fr
om

 K
al

am
az

oo
, M

I o
n 

O
ct

ob
er

 6
 th

ro
ug

h
   

  O
ct

ob
er

 1
0,

 2
01

4 
as

 r
ep

or
te

d 
in

 a
 D

LZ
 O

ct
ob

er
 2

01
4 

su
rv

ey
 r

ep
or

t. 
 W

el
l

   
  l

oc
at

io
ns

 s
ho

w
n 

fo
r 

S
tr

eb
or

 p
ro

pe
rt

y 
ar

e 
es

tim
at

ed
 b

as
ed

 o
n 

hi
st

or
ic

al
 m

ap
s.

   
  P

ro
pe

rt
y 

bo
un

da
rie

s 
fo

r 
al

l p
ar

ce
ls

 a
re

 a
pp

ro
xi

m
at

e.
3.

  V
O

C
 r

es
ul

ts
 a

re
 o

nl
y 

sh
ow

n 
fo

r 
ex

ce
ed

an
ce

s 
of

 P
ar

t 2
01

 R
es

id
en

tia
l

   
  D

rin
ki

ng
 W

at
er

 C
rit

er
ia

 o
r 

G
ro

un
dw

at
er

 S
ur

fa
ce

 In
te

rf
ac

e 
C

rit
er

ia
. A

ll 
V

O
C

   
  r

es
ul

ts
 a

re
 p

ro
vi

de
d 

in
 T

ab
le

 3
-2

.



 
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:  

Water table flow direction is toward Portage Creek. 
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: 

OU1: Allied Paper Landfill 
OU2: Willow Boulevard/A Site Landfill 
OU3: King Highway Landfill 
OU4: 12th Street Landfill 
OU5: 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 

4-2 EN0623151022MKE 



3—INVESTIGATION RESULTS 

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: 

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. 

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

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 OU1 is consistent with the determination of contaminants of 
concern in the FS report (CH2M HILL 2013). 

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 RI or the 32 samples analyzed in 2014. 

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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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 10-7 to 8.1 x 10-8 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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T E C H N I C A L  M E M O R A N D U M    

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:  

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.  

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

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.  
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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:  

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

Multiple wells have intact concrete surface seals that are completely heaved off of the ground surface.  

Well MW-26 was completely concealed by overgrowth, but was located with significant effort.  

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.  

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:  

All wells were missing locks.  

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-7I 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-300I 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-300I and MW-300D will be paired with MW-16B and hereafter be referred 
to as MW-16I 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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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)

Site  Well Number  
Water Level 

Measurement Survey Redevelop
Groundwater 

Sampling
FW-101 X X
MW-5R X X X
MW-6 X X X X
MW-7 X X X X
MW-7I X X X a X
MW-7D X X X a X
MW-8A X X X X
MW-16B X X X X
MW-16I X X X a X
MW-16D X X X a X
MW-19BR X X X
MW-22AR X X X X
MW-22B X X X X

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

MW-232 X X X X
OW-1A X X

Allied Landfill



Page 2 of 2

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

Site  Well Number  
Water Level 

Measurement Survey Redevelop
Groundwater 

Sampling
OW-1P X X
OW-2A X X
OW-2B X X

OW-2P X X

OW-3AR X X

OW-3PR X X
OW-4AR X X
OW-4PR X X
OW-6A X X
OW-6P X X
OW-7PR X X
OW-9PR X X
OW-11A X X
OW-12A X X
OW-13A X X
OW-14P X X
OW-15P X X
OW-16P X X
OW-17P X X
MW1 X X
MW2 X X
MW3 X X
MW4 X X
MW5 X X X
MW6 X X X
MW7 X X
MW8 X X X X
MW8D d X X X a X
MW9 X X
MW10 X X
MW11 X X
MW-1 X b

MW-11 X b

MW-16A X b

MW-21 X b

MW-26A X b

MW-27 X b

MW-30 c X X X X
MW-35 X b

MW-38 X b

MW-39 X b

MW-40 c X X X X
MW-40D d X X X a X
MW-47 X b

MW-48 X b

MW-50 X b

MW-53 X b

PZ-2 X b

a New well to be installed during groundwater investigation. Well will be developed.
b Measurement to be collected by Strebor contractor concurrent with EPA activities
c 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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Attachment A 
Summary of Field Measurements and Observations
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Groundwater Elevations
Strebor, Inc.

Kalamazoo, Michigan

TOC Water

Well Elevation DTP DTW Elevation

Number (ft NVGD) (ft BTOC) (ft BTOC) (ft NVGD)

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

PZ-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"

Date Collected 6/19/2014
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Well/Photo 
ID 

Figure No. Well/Photo ID Figure No. Well/Photo ID Figure No. 

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 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-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 

of MW-120 nest) 
Figure 68 

MW-26 Figure 15 MW-225 Figure 45 Unmarked PVC (40' N 
of OW-6P) 

Figure 69 
 

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 

MW-40D 
Figure 88 

MW-207 Figure 27 OW-5P Figure 53 Proposed location for 
MW-7I and MW-7D 

Figure 89 
 

MW-208 Figure 28 OW-6A Figure 54 Proposed location for 
MW-8S and MW-8D 

Figure 90 

MW-209 Figure 29 OW-6P Figure 55 Location for potential  
wells MW-300I and 

MW-300D 

Figure 91 
 

MW-210 Figure 30 OW-9PR Figure 56   
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Figure 1: FW 101

 

Figure 2: MW 5R



 

Figure 3: MW 6

 

 

Figure 4: MW 7



 

Figure 5: MW 8A

 

Figure 6: MW 8A (Heaved Surface Seal)



 

Figure 7: MW 9

 

Figure 8: MW 10



 

Figure 9: MW 16B

 

Figure 10: MW 19 BR



 

Figure 11: MW 22AR

 

Figure 12: MW 22B



 

Figure 13: MW 23R

 

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)



 

Figure 18: MW 124B and MW 124A (left to right)



 

Figure 19: MW 125A



 

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



 

Figure 21: MW 200A

 

Figure 22: MW 201B



 

Figure 23: MW 202B

 

Figure 24: MW 203B



 

Figure 25: MW 204B

 

Figure 26: MW 205B



 

Figure 27: MW 207

 

Figure 28: MW 208



 

Figure 29: MW 209

 

Figure 30: MW 210
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Figure 32: MW 211R



 

Figure 33: MW 212

 

Figure 34: MW 213



 

Figure 35: MW 214

 

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



 

Figure 37: MW 226 and MW 216 (left to right)

 

Figure 38: MW 217 and MW 227 (left to right)
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Figure 40: MW 229 and MW 219 (foreground to background)

Figure 39: MW 228 and MW 218 (foreground to background)



 

Figure 41: MW 220 and MW 232 (foreground to background)

 

Figure 42: MW 222



 

Figure 43: MW 223

 

Figure 44: MW 224



 

Figure 45: MW 225

 

Figure 46: MW 230



 

Figure 47: OW 1A

 

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



 

Figure 49: OW 3AR

 

Figure 50: OW 3B



 

Figure 51: OW 3PR

 

Figure 52: OW 4PR and OW 4AR (left to right)

 



 

Figure 53: OW 5P

 

Figure 54: OW 6A



 

Figure 55: OW 6P

 

Figure 56: OW 9PR



 

Figure 57: OW 10P

 

Figure 58: OW 11A



 

Figure 59: OW 11P

 

Figure 60: OW 12A



 

Figure 61: OW 13B, OW 13A and OW 13P (left to right)

 

Figure 62: OW 14P
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Figure 64: OW 16P



 

Figure 65: OW 17P
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Figure 68: Unmarked PVC (50' SE of MW 120 nest)



 

Figure 69: Unmarked PVC (40' N of OW 6P)

 

Figure 70: MW 1 (Panelyte)



 

Figure 71: MW 2 (Panelyte)

 

Figure 72: MW 3 (Panelyte)



 

Figure 73: MW 4 (Panelyte)

 

Figure 74: MW 5 (Panelyte)



 

Figure 75: Mw 6 (Panelyte)

 

Figure 76: MW 7 (Panelyte)



 

Figure 77: MW 8 (Panelyte)

 

Figure 78: MW 9 (Panelyte)



 

Figure 79: MW 10 (Panelyte)

 

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



 

Figure 81: MW 11 (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 89: Proposed location for MW 7I and MW 7D

 

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



 

Figure 91: Location for proposed wells MW 300I and MW 300D (south of MW 230)
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T E C H N I C A L  M E M O R A N D U M   
 
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.01 

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: 

Soil boring and monitoring well installation 
Development of new wells and re-development of existing wells 
Well and staff gage surveying 
Water level measurement and low-flow groundwater sampling 
Investigation-derived waste characterization and disposal 

Soil Boring and Monitoring Well Installation 
Seven borings (MW-7I, MW-7D, MW-8D, MW-16I, 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:  

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. 

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.  

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: 

MW-7 
MW-7I 
MW-7D 
MW-8 (a Panelyte well on OU1 property) 
MW-8D 
MW-16B 
MW-16I 
MW-16D 
MW-40S  
MW-40I (a former Strebor well on OU1 property, previously called MW-40) 
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, Illinois. 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, MI

Area
Well/

Piezometer Date Installed

2014
Groundwater

Unit Assignment
for Water

Elevation Maps 1
Northing
(NAD83)

Easting
(NAD83)

Top of
Casing

Elevation
2014

(feet AMSL)

Ground
Surface

Elevation
2014

(feet AMSL)

Screen
Length
(feet)

Depth to
Water

(ft btoc)
10/13/2014

Depth to
Bottom (ft)
10/13/2014

Top of
Screen

Elevation
10/13/14

Bottom
Elevation

10/13/2014

October 13,
2014 Water

Elevation

FW-101  6/10/2002  S 279370.2 12795845.2 800.21 797.86 2.2 3.75 7.48 794.93 792.73 796.46

MW-5R  3/26/1998  S 280731.6 12796258.9 811.31 809.41 6 18.9 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 I 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-16I 9/22/2014 I 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 32.31 784.14 779.14 795.97

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 25 776.3 771.3 784.64

MW-40I  9/2/1990  I 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-120B  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-122B  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-124B  8/19/1993  S 279431 12797286.9 843.81 841.44 5 41.5 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 27.1 786.56 781.56 791.54

MW-126A  7/21/1993  S 279415 12796602.9 803.86 801.42 5 9.62 23.6 785.26 780.26 794.24

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-202B  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-204B  10/9/2000  I 280011.7 12797097.9 807.77 803.33 5 2.16 92.4 720.37 715.37 805.61

MW-205B  10/11/2000  I 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 27.3 783.91 778.91 794.37

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 3.31 14.41 787.26 782.66 793.76

MW-223  4/3/2003  S 279518.4 12796825.8 796.92 793.52 2.9 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

Allied 
Landfill
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TABLE 1
Well Construction and Groundwater Level Elevations
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, MI

Area
Well/

Piezometer Date Installed

2014
Groundwater

Unit Assignment
for Water

Elevation Maps 1
Northing
(NAD83)

Easting
(NAD83)

Top of
Casing

Elevation
2014

(feet AMSL)

Ground
Surface

Elevation
2014

(feet AMSL)

Screen
Length
(feet)

Depth to
Water

(ft btoc)
10/13/2014

Depth to
Bottom (ft)
10/13/2014

Top of
Screen

Elevation
10/13/14

Bottom
Elevation

10/13/2014

October 13,
2014 Water

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-5P 3/2/2000 S 279398.8 12795967.5 815.96 813.02 5 20.2 4.56 816.40 811.4 795.76

OW-5P  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 22.11 799.71 794.91 797.15

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 279494.3 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

OW-14P  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

OW-17P  6/26/2002  S 279930.3 12797112.1 803.20 799.70 4.9 13.99 16.05 792.05 787.15 789.21

MW1  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

MW5  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

MW7  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

MW9  5/20/2002  S 282451.8 12795750.7 781.07 778.92 2.5 3.9 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 2.5 1.83 8.07 777.8 774.74 780.98

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  I 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

Point
Survey

Elevation
Staff Gauge

Reading Water Level

283011.753 12795508.02 780 778.3 777.25 775.55

279223.994 12795833.82 794 793.817 791 790.817
1 S = Shallow; I = 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

Staff Gage

Panelyte

Strebor 2

N. STAFF GAGE

 S. STAFF GAGE
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Attachment A 
Soil Boring Logs

 























































Attachment B 
Well Construction Reports



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. Granules
X Pellets

G. Filter Pack Top # 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
None

X Other CHIP&SAND

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

167.0

167.0

167.0

0.100
5.0

153.0

160.0

162.0
GLOBAL#5

153.0

RTLAND SLURRY GRO

09/24/14

4.0
3.0 5.0

2.0

793.75 ft. amsl
796.74 ft. amsl

KALAMAZOO,MI MW-08D

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO MI JOEL HALLOWEL,RODNEY ADKINSON

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

167.0

1

Job Name KALAMAZ

W



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. Granules
X Pellets

G. Filter Pack Top # 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
None

X Other CHIP&SAND

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

162.0

160.0

177.0

0.100
5.0

150.0

155.0

157.0
GLOBAL#5

150.0

RTLAND SLURRY GRO

09/19/14

4.0
3.0 5.0

2.0

802.61 ft. amsl
805.64 ft. amsl

KALAMAZOO,MI MW-16D

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO MI JOEL HALLOWEL,RODNEY ADKINSON

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

177.0

1

Job Name KALAMAZ

W



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. Granules
X Pellets

G. Filter Pack Top # 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
None

X Other

KALAMAZOO,MI MW-16I

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO MI JOEL HALLOWEL,RODNEY ADKINSON

09/22/14

4.0
3.0 5.0

2.0

802.63 ft. amsl
805.80 ft. amsl

57.0

RTLAND SLURRY GRO

5.0

57.0

62.0

65.0
GLOBAL#5

CHIP&SAND

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

70.0

70.0

70.0

0.100

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

70.0

1

Job Name KALAMAZ

W



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. X Granules
Pellets

G. Filter Pack Top ft. 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
X None

Other

ALLIED PAPER MW-40D

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO,MI RODNEY ADKINSON,DAVE GORDON

09/26/14

4.0
3.0 5.0

2.0

792.89 ft. amsl
796.29 ft. amsl

153.0

SAND

5.0

153.0

158.0

161.0
GLOBAL#5

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

166.0

166.0

166.0

0.100

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

166.0

1

Job Name ALLIED P

W



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. X Granules
Pellets

G. Filter Pack Top ft. 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
X None

Other

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

25.0

25.0

25.0

0.100
5.0

13.0

17.0

20.0
GLOBAL#5

13.0

SAND

09/29/14

4.0
3.0 5.0

2.0

793.02 ft. amsl
796.3 ft. amsl

ALLIED PAPER MW-40S

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO,MI RODNEY ADKINSON,DAVE GORDON

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

25.0

1

Job Name ALLIED P

W



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. X Granules
Pellets

G. Filter Pack Top ft. 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
None

X Other BENTONITE CHIP

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

130.0

133.0

186.0

0.100
5.0

118.0

122.0

125.0
GLOBAL#5

118.0

SAND

09/30/14

4.0
3.0 5.0

2.0

814.94 ft. amsl
817.91 ft. amsl

ALLIED PAPER MW-7D

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO,MI RODNEY ADKINSON,DAVE GORDON

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

186.0

1

Job Name ALLIED P

W



Job Name Well Name

Job Number Driller

Location Helper

Date Installed
Ground Surface Elevation

Top of Casing Elevation
Type of Well:

X Water Table Observation
Piezometer
Other 1. Locking Cap? X Yes No

A. Height of Well Casing above ground 2. Protective Cover: a. Inside diam. in.
ft. b. Length ft.

c. Material
B. Diameter of Well Casing X Steel

in. Other
d. Bumper Post qty

C. Surface Seal Bottom 3" 4"
ft. 3. Surface Seal: Bentonite 

X Concrete
D. Well Casing: Flush Threaded PVC Other

Schedule 40
X Schedule 80 4. Material between Casing and Protop:

Other Bentonite
X Other

5. Annular Space Seal:
Granular Bentonite
Bentonite Slurry

X Cement-Bentonite Grout
Other

How Installed:
Gravity

E. Bentonite Seal Top ft. X Tremie Pumped
6. Bentonite Seal:

F. Fine Sand Top ft. X Granules
Pellets

G. Filter Pack Top ft. 7. Type of Fine Sand:

H. Screen Joint Top ft. 8. Type of Filter Pack:

I. Well Bottom ft.

J. Filter Pack Bottom ft.

K. Borehole Bottom ft. 9. Screen Material:
Type: X Factory Cut

Continuous Slot
Slot Size: in.

Length: ft.

10. Backfill Material: (Below filter pack)
X None

Other

6215 Lehman Drive
Flint, MI. 48507

Phone (810) 877.7176
Fax (810) 877.7156

75.0

75.0

75.0

0.100
5.0

60.0

66.0

70.0
GLOBAL#5

60.0

SAND

10/01/14

4.0
3.0 5.0

2.0

815.02 ft. amsl
817.91 ft. amsl

ALLIED PAPER MW-7I

119-14-7344 CHRIS BARDEN

Well Construction Report

KALAMAZOO,MI RODNEY ADKINSON,DAVE GORDON

K. Borehole Bottom ft.

6215 Lehman Drive
Flint,, MI. 48507

Phone (810) 877.7176

75.0

1
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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

 





















































































 

Attachment E 
Surveyor Report

 





























 

Attachment F 
Groundwater Sampling Field Sheets 

 

 













































































Attachment G 
Waste Characterization Analytical Reports









































































































































































Attachment H 
Waste Manifests 













 

Appendix C 
Physical Data—Geotechnical Laboratory Reports

 



Project Name: Allied Landfill   Sample Identification: MW-70, 36.8-37.55 ft

Project No: 381-757   Sample Description: Light Gray, Clayey Sand w/silt

  Tare No.: AL4    Length, in: 3.713   Tare No.: C21    Length, in: 3.713

  Wet+Tare, gms: 60.96    Diameter, in: 2.868   Wet+Tare, gms: 198.36    Diameter, in: 2.886

  Dry+Tare, gms: 56.38    Wet mass wt., gms: 909.12   Dry+Tare, gms: 186.43    Wet mass wt., gms: 889.34

  Tare Weight, gms: 11.21    Area, sq.cm.: 41.68   Tare Weight, gms: 90.23    Area, sq.cm.: 42.20

  Moisture, % 10.14    Volume, cc: 393.07   Moisture, % 12.40    Volume, cc: 398.02

   Unit wet wt, pcf: 144.3 Vol. of  Dry Soil, cc: 298.57    Unit wet wt, pcf: 139.4    Dry mass wt., gms: 791.22

   Unit dry wt, pcf: 131.0 Vol. of  Voids, cc: 94.50    Unit dry wt, pcf: 124.0 Vol. of  Voids, cc: 99.45

  Saturation, %: 84.9    Void Ratio: 0.32   Saturation, %: 98.7    Void Ratio: 0.33

Perm 1   Burret diam, cm: 1.07   Burret area,sq.cm.: 0.91    Burret factor,cm/cc: 1.1018

50.0   Head Pressure, psi: 42.0   Tail Pressure, psi: 40.0 Specific Gravity: 2.65

P E R M E A B I L I T Y      M E A S U R E M E N T S

Elapse Temp Pressure Head Tail Head Tail Total Permeability

Date Time Time (oC) Diff. Rdg Rdg Change Change Head Kt K20

(sec) (psi) (cc) (cc) (cm) (cm) (cm) (cm/sec) (cm/sec)

10/15/2014 07:30 0 22.0 2.0 0.0 24.5 0.000 0.0000 167.59 - -

10/15/2014 8:20 3000 22.0 2.0 0.4 24.1 -0.441 -0.4407 166.71 1.8E-07 1.7E-07

10/15/2014 11:50 15600 22.0 2.0 1.0 23.1 -0.661 -1.1018 164.95 6.9E-08 6.6E-08

10/15/2014 17:15 35100 22.1 2.0 2.0 21.5 -1.102 -1.7629 162.09 5.1E-08 4.8E-08

10/16/2014 7:15 82500 22.3 2.0 4.2 18.7 -2.424 -3.0850 156.58 4.3E-08 4.0E-08

Coefficient of Permeability, k : cm/sec
ft/sec

Remarks

   Computed By: ag Date: 10/9/2014 Checked By: Date:

8.1E-08
2.7E-09

SPECIMEN DATA

F I N A L    C O N D I T I O N S

WATER CONTENT WATER CONTENT SPECIMEN DATA

Cell Pressure, psi:

Perm. Cell No.:

FALLING HEAD / RISING TAIL PERMABILITY
ASTM  D 5084 (Method C)

I N I T I A L    C O N D I T I O N S



Project Name: Allied Landfill   Sample Identification: MW 16I, 47.67-48.5 ft.

Project No: 381-757   Sample Description: Light Gray, Clayey Silt

  Tare No.: R20    Length, in: 3.051   Tare No.: C21    Length, in: 3.096

  Wet+Tare, gms: 58.08    Diameter, in: 2.834   Wet+Tare, gms: 200.15    Diameter, in: 2.896

  Dry+Tare, gms: 49.82    Wet mass wt., gms: 666.92   Dry+Tare, gms: 183.49    Wet mass wt., gms: 634.13

  Tare Weight, gms: 10.33    Area, sq.cm.: 40.70   Tare Weight, gms: 96.23    Area, sq.cm.: 42.50

  Moisture, % 20.92    Volume, cc: 315.38   Moisture, % 19.09    Volume, cc: 334.19

   Unit wet wt, pcf: 132.0 Vol. of  Dry Soil, cc: 200.93    Unit wet wt, pcf: 118.4    Dry mass wt., gms: 532.47

   Unit dry wt, pcf: 109.1 Vol. of  Voids, cc: 114.45    Unit dry wt, pcf: 99.4 Vol. of  Voids, cc: 133.26

  Saturation, %: 97.3    Void Ratio: 0.57   Saturation, %: 88.8    Void Ratio: 0.66

PERM 4   Burret diam, cm: 1.07   Burret area,sq.cm.: 0.91    Burret factor,cm/cc: 1.1018

58.0   Head Pressure, psi: 20.0   Tail Pressure, psi: 18.0 Specific Gravity: 2.65

P E R M E A B I L I T Y      M E A S U R E M E N T S

Elapse Temp Pressure Head Tail Head Tail Total Permeability

Date Time Time (oC) Diff. Rdg Rdg Change Change Head Kt K20

(sec) (psi) (cc) (cc) (cm) (cm) (cm) (cm/sec) (cm/sec)

10/15/2014 07:30 0 22.0 2.0 0.0 24.5 0.000 0.0000 167.59 - -

10/15/2014 8:20 3000 22.0 2.0 2.6 21.7 -2.865 -3.0850 161.64 1.0E-06 9.7E-07

10/15/2014 9:50 8400 22.0 2.0 7.4 17.2 -5.289 -4.9581 151.40 6.5E-07 6.3E-07

10/15/2014 11:50 15600 22.1 2.0 13.4 11.3 -6.611 -6.5006 138.29 4.9E-07 4.6E-07

10/15/2014 17:15 32100 22.3 2.0 18.3 6.2 -5.399 -5.6192 127.27 2.2E-07 2.1E-07

Coefficient of Permeability, k : cm/sec
ft/sec

Remarks

   Computed By: ag Date: 10/15/2014

FALLING HEAD / RISING TAIL PERMABILITY
ASTM  D 5084 (Method C)

I N I T I A L    C O N D I T I O N S

WATER CONTENT WATER CONTENT SPECIMEN DATA

Cell Pressure, psi:

Perm. Cell No.:

5.7E-07
1.9E-08

SPECIMEN DATA

F I N A L    C O N D I T I O N S



Located in the folder titled "AppendixD" on this CD.



 

 

Appendix E 
Data Usability Evaluation 



 

T E C H N I C A L  M E M O R A N D U M    

 
Data Usability Evaluation 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund 
Site, Operable Unit 1: Allied Landfill, Kalamazoo, Michigan  
October 2014 Groundwater Sampling 
WA No. 109-RICO-059B, Contract No. EP-S5-06-01 
 
PREPARED FOR: U.S. Environmental Protection Agency 

PREPARED BY: Megan Morrison/CH2M HILL 

DATE: June 29, 2015 

This memorandum presents the results of the data usability evaluation of groundwater data from the Allied 
Landfill Operable Unit (OU) 1 Site in Kalamazoo, Michigan. The CH2M HILL field team collected groundwater 
samples from October 13 through 17, 2014. Laboratories in the U.S. Environmental Protection Agency’s 
(EPA’s) Contract Laboratory Program (CLP) analyzed the samples. Groundwater elevations were measured 
and samples were collected to verify groundwater flow direction and constituent concentrations presented 
in the Remedial Investigation/ Feasibility Study (RI/FS) (CH2M HILL 2008). Although the RI was written in 
2008, the most recent groundwater data was collected in 2002 and 2003. Therefore, this data is being used 
to supplement the previous RI report and evaluate the current nature and extent of contaminants in the 
shallow and deeper water bearing units.  

Groundwater samples were analyzed for the parameters and methods listed in Table 1. 

TABLE 1 
Analytical Parameters 
Data Usability Evaluation—October 2014 
Allied Landfill OU1 Groundwater 

Parameter Class Method Laboratory 

Target Compound List (TCL) Volatile Organic 
Compounds (VOCs) 

CLP Statement of Work 
(SOW) SOM01.2 PEL Laboratory 

TCL Polychlorinated Biphenyls (PCBs) CLP SOW SOM01.2 PEL Laboratory (Original), Shealy 
Environmental (Reanalysis) 

TCL Semivolatile Organic Compounds (SVOCs) CLP SOW SOM01.2 PEL Laboratory 

Target Analyte List (TAL) Total Metals CLP SOW ISM01.3 Mitkem Laboratory 

Mercury CLP SOW ISM01.3 Mitkem Laboratory 

Cyanide CLP SOW ISM01.3 Mitkem Laboratory 

 
As part of the quality assurance (QA) process outlined in the site-specific quality assurance project plan (QAPP) 
(CH2M HILL 2014), quality control (QC) samples were collected in the field to complement the assessment of 
overall data quality and usability. The QC samples consisted of field duplicates, aliquots for laboratory matrix 
spike (MS)/matrix spike duplicates (MSD), field blank, equipment blank, and volatile organic compound (VOC) 
trip blank samples.  

Data Evaluation 
The Sample Management Office (SMO) completed the data assessment for the samples analyzed by 
laboratories in the EPA CLP. EPA’s Environmental Service Assistance Team (ESAT) contractor, TechLaw, 

 1 



DATA USABILITY EVALUATION—JUNE 2015—ALLIED LANDFILL (OU1), KALAMAZOO, MICHIGAN 

reviewed the data set to assess the accuracy and precision of the method and the matrix. TechLaw used 
criteria established in the EPA CLP National Functional Guidelines for Superfund Organic Methods Data Review 
(SOM01.2) (EPA 2008) and EPA CLP National Functional Guidelines for Inorganic Superfund Data Review 
(ISM01.2) (EPA 2010) and verified that the data set was complete. EPA validators also added data qualifiers 
when the QC statistics indicated a possible bias to specific compounds or analytes associated with a particular 
method and sample batch.  

Standard data qualifiers are a means to classify the data with regard to their conformance to QC 
requirements. The applied data qualifiers are defined as follows: 

[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. 

[J+] Biased High. The analyte was positively identified, but the associated numerical value is approximate 
(metals only). 

[J-] Biased Low. The analyte was positively identified, but the associated numerical value is approximate 
(metals only). 

[UJ] The analyte was not detected above the reported sample quantitation limit. However, the reported 
quantitation limit is approximate and may or may not represent the actual limit of quantitation 
necessary to accurately and precisely measure the analyte in the sample. 

[R] The data are unusable. The sample results are rejected due to serious deficiencies in meeting QC 
criteria. The analyte may or may not be present in the sample. 

CH2M HILL reviewed the validation performed by EPA for the groundwater samples in Case Number 44796, 
SDGs E53P2, E53R2, and E53T2. The data set includes 32 parent samples, 4 field duplicates, 2 samples 
designated as MS/MSD samples, 2 field blanks, 2 equipment blanks, and 13 trip blank samples. All collected 
samples were analyzed by the designated laboratories. 

In order to report the PCB data with reporting limits below the QAPP Project Action Limits, the original 
groundwater samples were shipped from PEL Laboratory to Shealy Environmental in March 2015 for 
reanalysis. Shealy analyzed the samples, under Case Number 45155, using a modified version of SOM01.2. 
The qualifications of these particular results are included in this memo; however, the usability of the data is 
discussed in more detail in Attachment 1. 

The EPA validation case narratives indicate that some sample results should be qualified as biased based on 
the applicable QC statistics or other National Functional Guidelines requirements. The TechLaw narratives 
are presented in Attachment 2. 

Field QC 
EPA validators reviewed field QC samples, including field and equipment blank samples, trip blank samples, 
and field duplicates, but did not qualify results. CH2M HILL validators reviewed the field QC samples in 
accordance with the QAPP, and several qualifications were made to metals results in SDG E53P2. See 
Attachment 3 for the marked up Form 1 result pages: 

Field duplicate pair E53Q0 and E53Q1 had unacceptable precision results between the parent and 
duplicate samples for aluminum. Aluminum was J qualified in both samples. 

Field duplicate pair E53R1 and E53R2 had unacceptable precision results between the parent and 
duplicate samples for lead and zinc. Lead and zinc were J qualified in both samples. 

Findings  
The following subsections summarize the data validation findings and usability of the final reportable 
results. The sample numbers and locations do not include QA/QC samples. 

2   
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 3 

Volatile Organic Compound Data 
The VOC data set consists of the results for 51 analytes for each of the monitoring well samples, resulting in 
1,836 results.  

Analysis Group Validator Qualifier Count Percent

VOCs 

U  1,801  98.09% 

UJ       22  1.20% 

NULL [Detect]        7  0.38% 

J        6  0.33% 

 1,836  100.00% 

100.00% not R-flagged and available for use 
 

The data validation summary indicates the following: 

UJ qualifiers were applied to sample results that were potentially affected by QC deficiencies.  

U qualifiers were either reported as non-detects by the laboratory or qualified U by the data validator 
due to sample results that were potentially affected by QC deficiencies. 

J qualifiers were applied to sample results that were reported between the method detection limit and 
the reporting limit or were qualified as estimated by the data validator.  

One hundred percent of the VOC data, as qualified, can be used to make project decisions. 

Polychlorinated Biphenyl Aroclor Data 
The PCB Aroclor data set consists of the results for 9 PCB Aroclors for each of the monitoring wells, resulting 
in 684 results. The PCB samples were first analyzed using methods with detection limits that exceed 
Michigan Part 201 criteria. PCBs were not detected in these samples and the results were acceptable for 
use. The sample extracts were reanalyzed utilizing methods with lower detection limits to allow comparison 
to Michigan Part 201 criteria. These results were rejected due to contract required holding time 
exceedances, but were used based on information identifying PCB samples may be held for up to 1 year with 
acceptable results. 

Analysis Group Validator Qualifier Count Percent

PEST_PCB R    359  49.86% 

PEST_PCB U    360  50.00% 

PEST_PCB J        1  0.14% 

   720  100.00% 

50.14% not R-flagged and available for use according to data 
validators. However, 100% of the data was used for project 
decisions. 

 

The validation summary of the PCB Aroclor data indicates the following: 

J qualifiers were applied to sample results that were reported between the method detection limit and 
the reporting limit or were qualified as estimated by the data validator.  

U qualifiers were either reported as non-detects by the laboratory or qualified U by the data validator 
due to sample results that were potentially affected by QC deficiencies. 



DATA USABILITY EVALUATION—JUNE 2015—ALLIED LANDFILL (OU1), KALAMAZOO, MICHIGAN 

359 of the reported PCB results were rejected. These PCB samples were reanalyzed outside of holding 
time in order to achieve lower CRQLs. The sample extracts were reanalyzed 166-169 days after 
extraction; the EPA contract required holding time is 40 days after extraction. Although these results 
were rejected by the data validators due to contract requirements for validation, the project team used 
the data as if it was “UJ” qualified for project decisions in the RI/FS report. There is significant 
documentation that PCBs do not readily degrade and may be analyzed up to one year after extraction. 
See Attachment 1 for more discussion.  

One-hundred percent of the PCB data, as qualified, was used to make project decisions. 

Semivolatile Organic Compound Data 
The SVOC data set consists of the results for 67 analytes for each of the monitoring well samples, resulting in 
2,412 results.  

Analysis Group Validator Qualifier Count Percent 

SVOA U  2,397  99.38% 

SVOA J        9  0.37% 

SVOA UJ        6  0.25% 

     2,412  100.00% 

100.00% not R-flagged and available for use 
 

The data validation summary indicates the following: 

UJ qualifiers were applied to sample results that were potentially affected by QC deficiencies.  

U qualifiers were either reported as non-detects by the laboratory or qualified U by the data validator 
due to sample results that were potentially affected by QC deficiencies. 

J qualifiers were applied to sample results that were reported between the method detection limit and 
the reporting limit or were qualified as estimated by the data validator.  

One hundred percent of the SVOC data, as qualified, can be used to make project decisions. 

Total Metals Data 
The Total Metals data set (including mercury and cyanide) consists of the results for 24 analytes for each of 
the monitoring well samples, resulting in 864 results.  

Analysis Group Validator Qualifier Count Percent 

METAL U    454  52.55% 

METAL NULL    288  33.33% 

METAL J      62  7.18% 

METAL J+      38  4.40% 

METAL J-      22  2.55% 

       864  100.00% 

100.00% not R-flagged and available for use 
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DATA USABILITY EVALUATION—JUNE 2015—ALLIED LANDFILL (OU1), KALAMAZOO, MICHIGAN 

The data validation summary indicates the following: 

U qualifiers were either reported as non-detects by the laboratory or qualified U by the data validator 
due to sample results that were potentially affected by QC deficiencies. 

J qualifiers were applied to sample results that were reported between the method detection limit and 
the reporting limit or were qualified as estimated by the data validator.  

J+ qualifiers were applied to sample results that are suspected to be biased high. 

J- qualifiers were applied to sample results that are suspected to be biased low. 

One hundred percent of the Metals data, as qualified, can be used to make project decisions. 

Overall Assessment 
The final activity in the data quality evaluation is an assessment of whether the data meet the data quality 
objectives. The goal of the assessment was to demonstrate that a sufficient number of representative 
samples were collected, and the resulting analytical data can be used to support the decision making 
process. The following summary highlights the data evaluation findings for the above-defined events: 

1. The completeness objective of 90 percent was met for all method/analyte combinations. Although some 
PCB data was rejected by the validator, 100 percent of this data was used by the project team as 
discussed in attachment 1. 

2. The precision and accuracy of the data, as measured by field and laboratory QC indicators, indicate that 
the data quality objectives were met. 

References Cited 
CH2M HILL. 2014. Quality Assurance Project Plan, Allied Paper, Inc./ Portage Creek/ Kalamazoo River 
Superfund Site Operable Unit 1: Allied Landfill, Kalamazoo, Michigan. WA No. 109-RICO-059B, Contract No. 
EP-S5-06-01. August. 

U.S. Environmental Protection Agency (EPA). 2008. Contract Laboratory Program National Functional 
Guidelines for Superfund Organic Methods Data Review. EPA-540-R-08-01. June. 

U.S. Environmental Protection Agency (EPA). 2010. Contract Laboratory Program National Functional 
Guidelines for Inorganic Superfund Data Review. EPA-540-R-10-011. January. 
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T E C H N I C A L  M E M O R A N D U M   
 
PCBs Data Usability Recommendation 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund 
Site: Operable Unit 1, Allied Landfill, Kalamazoo, Michigan 
October 2014 Groundwater Investigation 
WA No. 109-RICO-059B, Contract No. EP-S5-06-01 
PREPARED FOR: U.S. Environmental Protection Agency 

PREPARED BY: Megan Morrison/CH2M HILL 

DATE: June 29, 2015 

 
The objective of the Data Usability memorandum is to assess the data quality and usability of polychlorinated 
biphenyl (PCB) analytical results for samples collected during the field investigation conducted at the Allied 
Landfill OU1 Site in Kalamazoo, Michigan from October 13-17, 2014. Groundwater samples were collected with 
the objective to verify groundwater concentrations and flow directions presented in the Remedial Investigation/ 
Feasibility Study (RI/FS) (CH2M HILL 2008). Although the RI was written in 2008, the most recent groundwater 
data was collected in 2002 and 2003. Therefore, this data is being used to supplement the previous RI report and 
evaluate the current nature and extent of contaminants in the shallow and deeper water bearing units.  

Analytical Data 
CH2M HILL collected groundwater samples in October 2014 as described in the OU 1 Quality Assurance Project 
Plan (QAPP) (CH2M HILL 2014). The samples were analyzed by Spectrum Analytical’s Rhode Island and Florida 
divisions for various parameters. Although the QAPP requirements were met, the contract required quantitation 
limits (CRQLs) of 1 μg/L for PCB Aroclors were not lower than the Project Action Limits (PALs) specified in the 
QAPP: the Michigan Department of Environmental Quality (DEQ) Residential Drinking Water criteria of 0.5 μg/L 
and the Michigan DEQ Groundwater Surface Water Interface (GSI) criteria of 0.2 μg/L. All PCB results were 
nondetect during this investigation and reported at the 1 μg/L CRQL. This data was analyzed within holding times 
and there were no PAL exceedances.  

In order to achieve CRQLs below the PALs, the sample extracts were sent to Shealy Laboratories in March 2015 for 
reanalysis. They were analyzed by a modified version of SOM01.2 Modification Reference Number 2403.1, titled 
‘Aroclor Analysis at Lower CRQLs’. There were three low-level detections in this data that were less than ¼ of the 
CRQL, and the RPD was greater than 25 percent; therefore, the validator raised the value to the CRQL and 
identified these results as nondetects.  

The extracts were re-analyzed 166-169 days after extraction. The holding time for analysis is 40 days after 
extraction. The EPA National Functional Guidelines recommends that in times of gross exceedance, the data 
validator should qualify the detects with a J and nondetects using professional judgment. The data validator chose 
to R qualify the nondetect data according to the functional guidelines.  

Discussion 
Technical Discussion of PCB Holding Times 
Although the EPA CLP Method SOM01.2 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 one year 
after extraction with little to no loss of concentration of PCBs.  

EPA Clean Water Act method 608 for Aroclors recommends 1 year until extraction, then 1 year until analysis 
EPA SW-846 Chapter 4 gives “None” as the holding time for PCBs by 8082A 
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PCBS DATA USABILITY RECOMMENDATION 
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE: OPERABLE UNIT 1, ALLIED LANDFILL, KALAMAZOO, MICHIGAN 
OCTOBER 2014 GROUNDWATER INVESTIGATION 

EPA Clean Water Act method 1668C for PCB congeners (high resolution method for individual congeners) says 
that if the samples are stored properly, the holding time is one year

PCBs are known to be very stable and persistent in the environment. They do not break down readily, which has 
caused many of the above methods to lengthen the prescribed holding times in the past few years.  

Intended Data Use 
The intended use of this data is to supplement previous RI data and show that no major changes have occurred 
since 2002-2003. The re-analyzed data did not show any detections above the PALs. Due to the stability of PCBs in 
the environment, it is not likely that there was significant degradation to PCB concentrations between October 
and March. Therefore, CH2M HILL converted the R-qualified PCB data to UJ-qualifiers in order to use the data to 
validate the OU1 CSM with regards to the nature and extent of PCB contamination.  

Conclusions 
While the SMO validator followed the functional guidelines when assigning the R qualifier, there is sufficient 
evidence suggesting that PCB samples may be stored up to a year after collection without significant degradation 
of concentration. CH2M HILL recommends that all re-analyzed PCB data is available for project use as J/UJ 
qualified for the holding time exceedances.  
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

SUPERFUND DIVISION

DATE:

SUBJECT: Review of Data
Received for Review on:  5 November 2014

FROM: Timothy Prendiville, Supervisor (SR-6J)
Superfund Contract Management Section

TO: Data User: CH2M Hill
Kaitlin.Ma@CH2M.com

Level 3 Data Validation for EDM EXES Reports

We have reviewed the data for the following case:

SITE Name:  Allied Paper, Inc (MI)            

Case Number: 44796 SDG Number: E53T2

Number and Type of Samples: 13 Waters (13 trace volatiles, 7 semivolatiles/aroclors)

Sample Numbers: E53T2-E53T9, E53W0-E53W4

Laboratory: PEL (Spectrum) Hrs for Review:

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code:  SA-5J
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Case Number:  44796 SDG Number:  E53T2
Site Name:  Allied Paper, Inc (MI) Laboratory:  PEL (Spectrum)

Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Thirteen (13) preserved water samples labeled E53T2-E53T9 and E53W0-E53W4, were shipped 
to PEL, Spectrum Analytical, Inc., located in Tampa, FL.  All samples were collected 10/16/14
and 10/17/14 and received 10/18/14 intact.  All samples arrived at the proper shipping 
temperature range of 2 - 6°C, except for trace volatile samples E53T4, E53T5, E53T9, E53W0, 
E53W2 (1 vial), E53W3 (2 vials) and E53W4 (2 vials) and semivolatile and aroclor samples 
E53T9 and E53W0.  Trace volatile samples E53T4, E53W0, E53W2 (1 vial), E53W3 (2 vials) 
and E53W4 (2 vials) arrived in a cooler with a temperature of 1.8°C.  All of the fractions for
E53T9 and both semivolatile and aroclor fractions for E53W0 arrived in a cooler with a 
temperature of 1.2°C. Both semivolatile and aroclor fractions for E53W2, E53W3, and E53W4 
arrived in a cooler with a temperature of 0.6°C.  Trace volatile sample E53T5 arrived in a cooler 
with a temperature of 0.8°C.  Sample results are not qualified for this discrepancy.

All samples were analyzed for the trace volatile list of compounds.  Seven samples; E53T2,
E53T9, and E53W0-E53W4, were analyzed for the semivolatile and aroclor lists of compounds.
All samples were analyzed according to CLP SOW SOM01.2 (6/2007) and reviewed according 
to the NFG for SOM01.2 and the SOP for ESAT 5/TechLaw Validation of Contract Laboratory 
Program Organic Data (Version 2.6.2).

No samples were designated by the samplers to be used for laboratory QC, i.e. MS/MSD
analyses. Per the Region, the laboratory QC was canceled for this SDG due to insufficient 
sample volumes.

Samples E53T3, E53T4, E53T5, E53T6, E53T7, and E53T8 were identified as trip blanks.

No samples were identified as field duplicates.

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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Case Number:  44796 SDG Number:  E53T2
Site Name:  Allied Paper, Inc (MI) Laboratory:  PEL (Spectrum)

1. HOLDING TIME

No problems were found.

2. GC/MS TUNING AND GC INSTRUMENT PERFORMANCE

No problems were found.

3. CALIBRATION

The following trace volatile samples are associated with an initial calibration percent relative 
standard deviation (%RSD) outside criteria.  The compound was not detected in any of the 
samples.  Non-detected compounds are not qualified.  

E53T2, E53T3, E53T4, E53T5, E53T6, E53T7, E53T8, E53T9, E53W0, E53W1,
E53W2, E53W3, E53W4, VBLK7E, VHBLK7D
Bromomethane

4. BLANKS

The following trace volatile samples have common contaminant analyte concentrations reported 
less than 2x the CRQL.  The associated method blank has common contaminant analyte 
concentration less than 2x the concentration criteria.  Detected compounds are qualified U.  Non-
detected compounds are not qualified.  Reported sample concentrations have been elevated to 2x 
the CRQL.

Acetone
E53W2, VHBLK7D

The following semivolatile samples have TIC concentrations reported less than 5X the method 
blank concentration.  Detected compounds are qualified U and deleted from the TIC report.  

Unknown @ 3.994
E53T2,  E53T9,  E53W0,  E53W3,  E53W4

Unknown @ 7.727
E53W2,  E53W3

CAS No.  1599-67-3 1-Docosene 
E53T2,  E53T9, E53W0,  E53W1,  E53W2,  E53W3,  E53W4

CAS No.  7683-64-9 Squalene  (also known by CAS No. 111-02-4)
E53W2

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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Case Number:  44796 SDG Number:  E53T2
Site Name:  Allied Paper, Inc (MI) Laboratory:  PEL (Spectrum)

5. DEUTERATED MONITORING COMPOUND AND SURROGATE RECOVERY

The following semivolatile samples have deuterated monitoring compound recovery above the 
upper limit of the criteria window.  The compounds were not detected in the sample.  Non-
detected compounds are not qualified.

E53W0
2-Chlorophenol

E53W2
2-Chlorophenol, 4,6-Dinitro-2-methylphenol

6A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

No samples were designated by the samplers to be used for laboratory QC, i.e. MS/MSD 
analyses.  Per the Region, the laboratory QC was canceled for this SDG due to insufficient 
sample volumes.

6B. LABORATORY CONTROL SAMPLE

No problems were found.

7. FIELD BLANK AND FIELD DUPLICATE

Samples E53T3, E53T4, E53T5, E53T6, E53T7, and E53T8 were identified as trip blanks. No 
trace volatile compounds were in trip blank E53T6. Results are summarized in the following 
table:  

E53T3 E53T4 E53T5 E53T7 E53T8
Trace volatile analytes: μg/L μg/L μg/L μg/L μg/L
Chloroform 4.4 4.2 3.8 4.1 4.2
# of TVOA TICs 0 0 0 0 0

No samples were identified as field duplicates.

8. INTERNAL STANDARDS

No problems were found.

9. COMPOUND IDENTIFICATION

After reviewing the mass spectra and chromatograms it appears that all trace volatile,
semivolatile, and aroclor compounds were properly identified.

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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Case Number:  44796 SDG Number:  E53T2
Site Name:  Allied Paper, Inc (MI) Laboratory:  PEL (Spectrum)

10. COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS

The following trace volatile samples have analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.  

VBLK7E
Acetone

A library search indicates a match at or above 85% for a TIC compound in the trace volatile 
sample.  Detected compounds are qualified NJ.

CAS No. 7446-09-5  Sulfur dioxide
E53W4

The following semivolatile samples have analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.

E53T2
Di-n-butylphthalate

SBLK4D,  SBLK4E
Acetophenone

A library search indicates a match below 85% for a TIC compound in the semivolatile sample.  
Detected compounds are qualified J.

Unknown @ 3.769;  Unknown @ 14.776
E53W3

Unknown @ 3.994
SBLK4D, SBLK4E

Unknown @ 7.732; Unknown @ 8.834
SBLK4E

Unknown @ 9.080;  Unknown @ 9.299
E53W4

Unknown @ 9.658
E53W0

Unknown @ 13.327
E53W0,  E53W1,  E53W2,  E53W3

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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Case Number:  44796 SDG Number:  E53T2
Site Name:  Allied Paper, Inc (MI) Laboratory:  PEL (Spectrum)

Unknown @ 13.450;  Unknown @ 13.594
E53W1,  E53W2,  E53W3

Unknown @ 13.493;  Unknown @ 15.606;  Unknown @ 15.873
E53W1

Unknown @ 14.942
E53T2, E53W4

A library search indicates a match at or above 85% for a TIC compound in the semivolatile 
sample.  Detected compounds are qualified NJ.

CAS No.  57-10-3 n-Hexadecanoic acid
E53W0,  E53W1, E53W2,  E53W3

CAS No.  80-05-7 Phenol,  4,4’-(1-methylethylidene)bis-
E53W4

CAS No.  1599-67-3 1-Docosene
SBLK4D, SBLK4E

CAS No.  7683-64-9 Squalene
SBLK4E

The following semivolatile samples have analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.

ALCS4D
Aroclor-1016,  Aroclor-1260

11. SYSTEM PERFORMANCE

GC/MS and GC baselines indicated acceptable performance.  

12. ADDITIONAL INFORMATION

When evaluating TIC compounds, a library search is supposed to be performed.  Then, the three 
closest matches are to be included in the report.  The laboratory did not always perform/print out
the searches for the trace volatile and semivolatile samples.

TICs with no CAS Numbers were not reported in the EXES Sample Summary Report for the 
semivolatile fraction.  Please refer to Word document “44796 E53T2 TIC Report” for the 
validated TIC results.

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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Site Name:  Allied Paper, Inc (MI) Laboratory:  PEL (Spectrum)

Manual integrations were performed.  The manual integrations appear to follow Good 
Laboratory Practices.

The following aroclor sample was not included in the sample summary or superset.  Form Is are 
included with the hard copy data package.

ALCS4D

The following semivolatile samples have a compound identified by CAS No. in some samples 
and as an “unknown” TIC or different CAS No. in other samples.  A comparison of the 
chromatograms demonstrated that the TICs are most probably the same compound in the 
respective samples.  Copies of the chromatograms are included with the validation report.  See 
Section 4 for blank qualifications.

CAS No.  74339-53-0 Trichloroacetic acid, pentadecyl ester  (@ RT 13.7)
E53W2

versus
CAS No.  629-96-9 1-Eicosanol (@ RT 13.7)
E53W0,  E53W1,  E53W3

versus
CAS No.  1599-67-3 1-Docosene (@ RT 13.7)
E53T9,  E53W4,  SBLK4D, SBLK4E

versus
CAS No. 18435-45-5 1-Nonadecene  (@ RT 13.7)
E53T2

CAS No.  7683-64-9 Squalene (@ RT 14.9)
SBLK4E

versus
CAS No.  111-02-4 2,6,10,14,18,22-Tetracosahexaene,  2,6,10,15,19,2 (@ RT 14.9)
E53W2

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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CADRE Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

U The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

J The analyte was positively identified; the associated numerical
value is an approximate concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample 
quantitation limit.  However, the reported quantitation limit is 
approximate and may or may not represent the action limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample.

N The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification.

NJ The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification and the 
associated numerical value represents its approximate 
concentration.

R The data are unusable.  (The compound may or may not be 
present.)

Reviewed by:  Deborah Connet  / Techlaw-ESAT
Date:  11/21/2014
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

DATE: 11/14/14

SUBJECT: Review of Data
Received for review on 11/7/14

FROM: Timothy Prendiville, Supervisor, Chief (SR-6J)
Superfund Contract Management Section

TO: Data User: CH2M Hill
Email address: kaitlin.ma@CH2M.com

LEVEL 3 DATA VALIDATION

We have reviewed the data for the following case:

SITE NAME:  _Allied Paper, Inc. (MI)

CASE NUMBER:  44796 SDG NUMBER:  _ME53P2

Number and Type of Samples:  _20 waters (metals/Hg/CN)

Sample Numbers:  _ME53P2-P4, P6-P9, Q0-Q4, Q8, Q9, R0-R4, R8

Laboratory: Spectrum Analytical (MITKEM) Hrs. for Review: __

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code: SA-5J



Case: 44796 SDG: ME53P2 Page 2 of 6
Site: Allied Paper, Inc. Laboratory: MITKEM

Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Twenty (20) water samples, numbered ME53P2-P4, P6-P9, Q0-Q4, Q8, Q9, R0-R4, R8, were 
collected between October 13 and 16, 2014. The lab received the samples between October 15 and 
18, 2014 in good condition. All samples were analyzed for metals and cyanide. All samples were 
analyzed using the CLP SOW ISM01.3 analysis procedures.

Mercury analysis was performed using a Cold Vapor AA Technique. Cyanide analysis was 
performed using the MIDI Distillation procedure. The remaining inorganic analyses were 
performed using an Inductively Coupled Plasma-Mass Spectroscopy (ICP-MS) procedure.

The samples for this SDG were prepared in two digestion batches.  A sample from each batch was 
used for serial dilution (ME53P9 and ME53R0).  Failures occurred in only 1 of the serial dilutions.  
Results for that sample (ME53R0) only are qualified.

Reviewed by: Stephen Connet
Date: November 14, 2014
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Site: Allied Paper, Inc. Laboratory: MITKEM

1. HOLDING TIME:

No defects were found.

2. CALIBRATIONS:

No defects were found for the calibrations.

3. BLANKS:

The following inorganic samples are associated with an ICB/CCB or preparation blank 
concentration which is greater than the method detection limit (MDL).  The sample result is 
greater than the MDL.

Hits less than the CRQL are qualified “U”.  The sample result is raised to the CRQL.  
Hits greater than the CRQL but less than 5 times the blank are qualified “J+”.

Aluminum
ME53P2, ME53P4, ME53P6, ME53P7, ME53P8, ME53P9, ME53Q2, ME53Q3,
ME53Q4, ME53Q9, ME53R0, ME53R1, ME53R2, ME53R3, ME53R4, ME53R8

Antimony
ME53P2, ME53P6, ME53P7, ME53P8, ME53P9, ME53Q2, ME53Q4, ME53Q8, 
ME53Q9, ME53R0, ME53R1, ME53R2, ME53R4

Cobalt
ME53P3, ME53P4, ME53P6, ME53P7, ME53P8, ME53P9, ME53Q0, ME53Q1,
ME53Q2, ME53Q3, ME53Q8, ME53Q9, ME53R1, ME53R2, ME53R3, ME53R8

Iron
ME53R1, ME53R2

Nickel
ME53P7, ME53P8, ME53Q0, ME53Q3, ME53Q4, ME53R0, ME53R1, ME53R2,
ME53R8

The following inorganic samples are associated with a negative ICB/CCB or preparation 
blank concentration whose absolute value is greater than the method detection limit (MDL).
The sample result is also greater than the MDL. 

Hits less than 5 times the blank are qualified “J-”.

Manganese
ME53Q2

Selenium
ME53P8

Reviewed by: Stephen Connet
Date: November 14, 2014
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Zinc
ME53P7, ME53P8, ME53P9, ME53Q0, ME53Q1, ME53Q3, ME53Q8, ME53R0,
ME53R3, ME53R4, ME53R8

No samples were identified as field blanks.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE AND LAB CONTROL SAMPLE:

No defects were found for matrix spike sample or laboratory control samples.

5. LABORATORY AND FIELD DUPLICATE:

No defects were found for the laboratory duplicate samples. 

ME53R0 and ME53R1 are field duplicate pairs.  The following inorganic analytes are 
associated with field duplicate results which did not meet technical data validation criteria; 
however, no sample results are qualified for field duplicates.

Lead, Zinc

ME53R8 is a field duplicate of samples that are not present in this SDG.

ME53Q0 and ME53Q1 are field duplicate pairs.  No defects were found for the field 
duplicate samples.

6. ICP ANALYSIS:

The following inorganic samples are associated with an ICP serial dilution percent 
difference which is not in control.

Hits are qualified "J" and non-detects are qualified "UJ".

Iron
ME53R0

Magnesium
ME53R0

No defects were found for the tune, internal standards or ICS samples.

7. SAMPLE RESULTS:

The following inorganic samples have analyte concentrations reported above the method 
detection limit (MDL) but below the quantitation limit (CRQL). 

Results are qualified “J”.

Arsenic
ME53P8, ME53P9, ME53Q0, ME53Q1, ME53Q8, ME53Q9, ME53R8

Reviewed by: Stephen Connet
Date: November 14, 2014
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Cadmium
ME53Q2, ME53R1, ME53R2

Chromium
ME53P2, ME53P7, ME53Q0, ME53Q1, ME53Q3, ME53Q8, ME53R0, ME53R4

Copper
ME53P2, ME53P3, ME53P6, ME53P7, ME53P8, ME53P9, ME53Q2, ME53Q8, 
ME53Q9, ME53R0, ME53R1, ME53R2, ME53R3, ME53R4

Lead
ME53P8, ME53Q8, ME53R4, ME53R8

Manganese
ME53Q2

Mercury
ME53R8

Selenium
ME53P8, ME53Q9, ME53R0, ME53R1, ME53R2, ME53R3, ME53R4

Zinc
ME53P7, ME53P8, ME53P9, ME53Q0, ME53Q1, ME53Q3, ME53Q8, ME53R0, 
ME53R3, ME53R4, ME53R8

All data, except those qualified above, are acceptable.

Reviewed by: Stephen Connet
Date: November 14, 2014



Case: 44796 SDG: ME53P2 Page 6 of 6
Site: Allied Paper, Inc. Laboratory: MITKEM

EXES ISM01.3 Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

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.

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.

R The data are unusable. The sample results are rejected due to serious deficiencies in 
meeting Quality Control (QC) criteria. The analyte may or may not be present in the 
sample.

UJ The analyte was analyzed for, but not detected. The reported quantitation limit is 
approximate and may be inaccurate or imprecise.

Reviewed by: Stephen Connet
Date: November 14, 2014
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

DATE: 11/14/2014

SUBJECT: Review of Data
Received for review on 11/7/2014

FROM: Timothy Prendiville, Supervisor, Chief (SR-6J)
Superfund Contract Management Section

TO: Data User: CH2M Hill
Email address: kaitlin.ma@CH2M.com

LEVEL 3 DATA VALIDATION

We have reviewed the data for the following case:

SITE NAME:  _Allied Paper, Inc. (MI)

CASE NUMBER:  44796 SDG NUMBER:  _ME53R9

Number and Type of Samples:  _20 waters (metals/Hg/CN)

Sample Numbers:  _ME53R9, S0 – S9, T0 – T2, T9, W0 – W4

Laboratory: Mitkem Hrs. for Review: __

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code: SA-5J
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Site: Allied Paper, Inc. Laboratory: Mitkem

Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Twenty (20) water samples, numbered ME53R9, S0 – S9, T0 – T2, T9, and W0 – W4, were 
collected October 16 – 17, 2014. The lab received the samples on October 18, 2014 in good 
condition.  All samples were analyzed for metals and cyanide. All samples were analyzed using the 
CLP SOW ISM01.3 analysis procedures.

Mercury analysis was performed using a Cold Vapor AA Technique. Cyanide analysis was 
performed using the MIDI Distillation procedure. The remaining inorganic analyses were 
performed using an Inductively Coupled Plasma – Mass Spectroscopy (ICP–MS) procedure.

Reviewed by: Lauren Edinburg
Date: November 14, 2014
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1. HOLDING TIME:

No defects were found.

2. CALIBRATIONS:

No defects were found for the calibrations.

3. BLANKS:

The following inorganic samples are associated with an ICB/CCB or preparation blank 
concentration which is greater than the method detection limit (MDL).  The sample result is 
greater than the MDL.

Hits less than the CRQL are qualified “U”.  The sample result is raised to the CRQL.  
Hits greater than the CRQL but less than 5 times the blank are qualified “J+”.

Aluminum
ME53R9, ME53S0, ME53S1, ME53S2, ME53S3, ME53S4, ME53S5, ME53S6, 
ME53S7, ME53S8, ME53S9, ME53T0, ME53T1, ME53T2, ME53T9, ME53W0,
ME53W1, ME53W2, ME53W3, ME53W4

Antimony
ME53R9, ME53S0, ME53S1, ME53S2, ME53S3, ME53S4, ME53S5, ME53S6, 
ME53S7, ME53S8, ME53S9, ME53T0, ME53T2, ME53T9, ME53W0, ME53W2, 
ME53W4

Barium
ME53S6, ME53S7

Cadmium
ME53W4

Calcium
ME53S4, ME53S5, ME53S6, ME53S7

Cobalt
ME53R9, ME53S0, ME53S1, ME53S2, ME53S3, ME53S8, ME53S9, ME53T0,
ME53T1, ME53T2, ME53T9, ME53W0, ME53W1, ME53W2, ME53W3, ME53W4

Copper
ME53S0, ME53S1, ME53S2, ME53S3, ME53S6, ME53T0, ME53T1, ME53T2, 
ME53T9, ME53W0, ME53W1, ME53W2, ME53W3

Lead
ME53S3, ME53W2, ME53W4

Reviewed by: Lauren Edinburg
Date: November 14, 2014
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Magnesium
ME53S4, ME53S6, ME53S7

Nickel
ME53R9, ME53S0, ME53S1, ME53S6, ME53S8, ME53S9, ME53T0, ME53T9, 
ME53W1

Sodium
ME53S4, ME53S5, ME53S6, ME53S7

The following inorganic samples are associated with a negative ICB/CCB or preparation 
blank concentration whose absolute value is greater than the method detection limit (MDL).
The sample result is also greater than the MDL. 

Hits less than 5 times the blank are qualified “J-”.

Selenium
ME53S0, ME53S2, ME53S3, ME53S8, ME53S9, ME53T0, ME53W1, ME53W2, 
ME53W3

Zinc
ME53S7

The following inorganic samples are associated with a field blank concentration which is 
greater than the MDL but less than the CRQL.  Samples ME53S4 – ME53S7 are identified 
as field blanks.

Hits less than the CRQL are qualified “U”.  The sample result is raised to the CRQL.  
Hits greater than the CRQL but less than 5 times the blank are qualified “J+”. Hits 
greater than 5 times the blank are not qualified.

Chromium
ME53S0, ME53S2, ME53S3, ME53T0, ME53T2, ME53W0, ME53W1, ME53W2

Manganese
ME53R9, ME53S2, ME53W2, ME53W3, ME53W4

Nickel
ME53S2, ME53S3, ME53T1, ME53T2, ME53W0, ME53W2, ME53W3

Zinc
ME53W2, ME53W4

The following inorganic samples are associated with a field blank concentration which is 
greater than the method detection limit (MDL) and with a negative ICB/CCB or preparation 
blank whose absolute value is greater than the MDL but less than the CRQL.  The sample 
result is greater than the MDL. Samples ME53S4 – ME53S7 are identified as field blanks.  

Hits less than the CRQL are qualified “U”.  The sample result is raised to the CRQL.  
Hits greater than the CRQL but less than 5 times the blank are qualified “J”.

Reviewed by: Lauren Edinburg
Date: November 14, 2014
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Zinc
ME53S1, ME53S2, ME53S3, ME53S8, ME53S9, ME53T0, ME53T1, ME53T2,
ME53W0, ME53W3

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE AND LAB CONTROL SAMPLE:

No defects were found for matrix spike and laboratory control samples.

5. LABORATORY AND FIELD DUPLICATE:

No defects were found for the laboratory duplicate samples. 

ME53S8/S9 are field duplicates.  No defects were found for the field duplicate samples.
ME53R9 is a field duplicate of a sample that is not present in this SDG.

6. ICP ANALYSIS:

No defects were found for the tune, internal standards, ICS samples or serial dilution 
sample.

7. SAMPLE RESULTS:

The following inorganic samples have analyte concentrations reported above the method 
detection limit (MDL) but below the quantitation limit (CRQL). 

Results are qualified “J”.

Arsenic
ME53R9, ME53S0, ME53S1, ME53S3, ME53S8, ME53S9, ME53T2, ME53W4

Chromium
ME53S6

Mercury
ME53W4

Selenium
ME53S0, ME53S2, ME53S3, ME53S8, ME53S9, ME53T0, ME53W1, ME53W2,
ME53W3

Zinc
ME53S7

All data, except those qualified above, are acceptable.

Reviewed by: Lauren Edinburg
Date: November 14, 2014
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EXES ISM01.3 Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

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.

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.

R The data are unusable. The sample results are rejected due to serious deficiencies in 
meeting Quality Control (QC) criteria. The analyte may or may not be present in the 
sample.

UJ The analyte was analyzed for, but not detected. The reported quantitation limit is 
approximate and may be inaccurate or imprecise.

Reviewed by: Lauren Edinburg
Date: November 14, 2014



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

SUPERFUND DIVISION

DATE:

SUBJECT: Review of Data
Received for Review on:  31 October 2014

FROM: Timothy Prendiville, Supervisor (SR-6J)
Superfund Contract Management Section

TO: Data User: CH2M Hill
Email Address:  Kaitlin.Ma@ch2m.com

Level 3 Data Validation for EDM EXES database

We have reviewed the data for the following case:

SITE Name:  Allied Paper, Inc. (MI)

Case Number: 44796 SDG Number: E53R2

Number and Type of Samples: Water (20 TVOA, 17 SVOA, 17 Aroclor)

Sample Numbers: E53R2 – E53R9, E53S0 – E53S9, E53T0, E53T1

Laboratory: Spectrum Analytical, Inc - PEL Hrs for Review:

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code:  SA-5J
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Site Name:  Allied Paper, Inc. (MI) Laboratory:  PEL

Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Twenty (20) water samples labeled E53R2 – E53R9, E53S0 – E53S9, E53T0 and E53T1, were 
shipped to Spectrum Analytical, Inc. located in Tampa, FL (PEL). All samples were collected 
between 10/15 and 10/16/2014 and received on 10/17 and 10/18/2014 intact. All samples were 
properly cooled except E53S2, E53S3 and E53S7, which were received below the required 
temperature range. One VOA vial for sample E53S9 and one SV/ARO amber jar were received 
already broken.  The remaining containers contained sufficient sample volume to allow the 
requested analyses to be conducted.  No qualifications are necessary for this discrepancy. 

All samples were analyzed for the Trace VOA list of compounds.  Samples E53R2 – E53R4, 
E53R8, E53R9, E53S0 – E53S9, E53T0 and E53T1 were analyzed for the SVOA and Aroclor 
list of compounds.  All samples were analyzed according to CLP SOW SOM01.2 and reviewed 
according to the NFG for SOM01.2 and the SOP for ESAT 5/TechLaw Validation of Contract 
Laboratory Program Organic Data (Version 2.6.2).

Sample E53S0 was designated by the samplers to be used for laboratory QC, i.e. MS/MSD
analyses.

Samples E53R5, E53R6, and E53R7 were identified as trip blanks. Samples E53S4 and E53S5 
were identified as field blanks.  Samples E53S6 and E53S7 were identified as equipment blanks.  
Samples E53R8 / E53R9 and E53S8 / E53S9 appear to be field duplicate pairs. Sample E53R2 
appears to be the field duplicate of a sample not included in this SDG.

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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1. HOLDING TIME

No problems found.

2. GC/MS TUNING AND GC INSTRUMENT PERFORMANCE

No problems found.

3. CALIBRATION

The following trace volatile samples are associated with an initial calibration percent relative 
standard deviation (%RSD) outside criteria.  The compound was not detected in the samples.
Non-detected compounds are not qualified for this criteria.

E53R2, E53R3, E53R4, E53R5, E53R6, E53R7, E53R8, E53R9, E53S0, 
E53S0MS, E53S0MSD, E53S1, E53S2, E53S3, E53S4, E53S5, E53S6, E53S7, 
E53S8, E53S9, E53T0, E53T1, VBLK1C, VBLK7D, VHBLK7C
Bromomethane

The following trace volatile samples are associated with an opening CCV percent difference 
(%D) outside criteria.  The compound was not detected in the samples. Non-detected 
compounds are qualified UJ.  

E53R2, E53R3, E53R4, E53R5, E53R6, E53R7, VBLK1C
Bromomethane

4. BLANKS

The following trace volatile samples have common contaminant analyte concentrations reported 
less than 2x the CRQL.  The associated method blank has common contaminant analyte 
concentration less than 2x the concentration criteria.  Detected compounds are qualified U.  Non-
detected compounds are not qualified.  Reported sample concentrations have been elevated to 2x 
the CRQL and qualified U.

E53R3, E53R9, E53S8, E53S9, VHBLK7C
Acetone

E53R5, E53R6, E53R7
Methylene chloride

The following trace volatile samples have contaminant analyte concentrations reported greater
than or equal to the CRQL and less than 2x the blank concentration.  The associated field blank 
has contaminant analyte concentration greater than the concentration criteria. Detected 
compounds are reported at the sample concentration and qualified U.

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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E53S6, E53S7
Chloroform

The following semivolatile samples have TIC concentrations reported less than 5X the method 
blank concentration.  Detected compounds are qualified U and deleted from the TIC report.  

Unknown @ 3.99
E53R3, E53R4, E53R8, E53R9, E53S2, E53S3,  E53S4, E53S5, E53S6, E53S7, 
E53S8, E53T0, E53T1

Cas No. 1599-67-3 1-Docosene / Unknown @ 13.723
E53R2,  E53R3, E53R4,  E53R8,  E53R9, E53S0,  E53S1, E53S2, E53S3,  E53S4, 
E53S5,  E53S6, E53S7,  E53S8,  E53S9,  E53T0,  E53T1

5. DEUTERATED MONITORING COMPOUND AND SURROGATE RECOVERY

The following trace volatile samples have one or more DMC/SMC recovery values less than the 
primary lower limit but greater than or equal to the expanded lower limit (20%) of the criteria 
window.  The compounds were not detected in the samples. Non-detected compounds are 
qualified UJ.

E53R2, E53S4
Vinyl chloride

6A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Sample E53S0 was designated by the samplers to be used for laboratory QC, i.e. MS/MSD 
analyses.

The following semivolatile matrix spike/matrix spike duplicate samples have percent recoveries 
greater than the upper acceptance criteria. Detected compounds are qualified J.

E53S0MS, E53S0MSD
4-Nitrophenol

The associated semivolatile matrix spike/matrix spike duplicate samples have percent recoveries 
greater than the upper acceptance criteria and less than 100% recovery. The compound was not 
detected in the unspiked sample.  The non-detected compound in the unspiked sample is not 
qualified.

E53S0
4-Nitrophenol

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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6B. LABORATORY CONTROL SAMPLE

No problems found.

7. FIELD BLANK AND FIELD DUPLICATE

Samples E53R5, E53R6, and E53R7 were identified as trip blanks. Results are summarized in 
the following table:  

E53R5 E53R6 E53R7
Sample Identifier: TB001-10152014 TB002-10152014 TB003-10152014
Collection Date/Time: 10/15/2014 10/15/2014 10/15/2014
Volatile analytes: μg/L μg/L μg/L
Chloroform 5.0 4.9 5.0
# of TICs 1 0 0
Associated samples: E53R2,  E53R3,  E53R4

Samples E53S4 and E53S5 were identified as field blanks. Results are summarized in the 
following table:  

E53S4 E53S5
Sample Identifier: AP-OU1-FB-01-101714 AP-OU1-FB-02-101714
Collection Date/Time: 10/14/2014  10:00 10/17/2014  10:05
Volatile analytes: μg/L μg/L
Chloroform 3.8 4.1
# of TICs 0 0

E53S4 E53S5
SVOA # of TICs 1 2

Samples E53S6 and E53S7 were identified as equipment blanks.  Results are summarized in the 
following table:  

E53S6 E53S7
Sample Identifier: AP-OU1-EB-01-101714 AP-OU1-EB-02-101714
Collection Date/Time: 10/17/2014 10:10 10/17/2014  10:15
Volatile analytes: μg/L μg/L
SVOA # of TICs 2 0

Samples E53R8 / E53R9 and E53S8 / E53S9 appear to be field duplicate pairs. Results are 
summarized in the following table:  

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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E53R8 E53R9 E53S8 E53S9
Sample Identifier: AP-OU1-MW-

211
AP-OU1-MW-
211-FD

AP-OU1-MW-
22-B

AP-OU1-MW-
22-B-FD

Collection Date/Time: 10/16/2014  
10:05

10/16/2014  
10:10

10/16/2014  
15:11

10/16/2014  
15:15

# of SVOA TICs 3 3 2 1

Results are not qualified based upon the results of the field duplicates.

8. INTERNAL STANDARDS

No problems found.

9. COMPOUND IDENTIFICATION

After reviewing the mass spectra and chromatograms it appears that all VOA, SVOA and aroclor
compounds were properly identified.

10. COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS

The following trace volatile samples have analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.  

E53S2
Cyclohexane, Isopropylbenzene

VBLK1C
Acetone, Methylene chloride

VBLK7D
Acetone

A library search indicates a match at or above 85% for a TIC compound in the trace volatile 
sample.  Detected compounds are qualified NJ.

Cas No. 7446-09-5 Sulfur dioxide
E53R5, E53T0

A library search indicates a match below 85% for a TIC compound in the trace volatile sample.
Detected compounds are qualified J.

Unknown @ 1.33
E53R4

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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The following semivolatile samples have analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.  

E53R2, E53R3
Di-n-butlyphthalate

E53R4
Acenaphthene, Di-n-butlyphthalate

SBLK4C, SBLK4D
Acetophenone

A library search indicates a match at or above 85% for a TIC compound in the semivolatile 
sample.  Detected compounds are qualified NJ.

Cas No. 57-10-3 n-Hexadecanoic acid;
Cas No. 126-73-8 Tributyl phosphate
E53S2

Cas No. 1599-67-3 1-Docosene
SBLK4D, SBLK4F

Cas No. 7683-64-9 Squalene
E53R9, SBLK4F

A library search indicates a match below 85% for a TIC compound in the semivolatile sample.  
Detected compounds are qualified J.

Unknown @ 3.74; Unknown @ 13.20
E53R2

Unknown @ 3.93; Unknown @ 4.30
E53S3

Unknown @ 4.00
SBLK4C, SBLK4D, SBLK4F

Unknown @ 7.73
E53S1

Unknown @ 8.83
SBLK4F

Unknown @ 9.94; Unknown @ 11.65
E53S6

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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Unknown @ 13.33
E53R4, E53S2, E53T1

Unknown @ 13.45; Unknown @ 13.59; Unknown @ 14.77
E53S2

Unknown @ 13.72
SBLK4C

Unknown @ 14.68
E53S5

Unknown @ 14.94
E53R2, E53R4, E53R8, E53S0, E53S1, E53S2, E53S3, E53T0

The following aroclor samples have analyte concentrations below the quantitation limit (CRQL).  
Detected compounds are qualified J.  

ALCS4C, ALCS4E
Aroclor-1016, Aroclor-1260

11. SYSTEM PERFORMANCE

GC/MS baseline indicated acceptable performance.  The GC baselines for the aroclor analyses
were acceptable.

12. ADDITIONAL INFORMATION

Manual and automated software baseline integrations were reviewed and found to be acceptable.

TICs with no CAS Numbers were not reported in the EXES Sample Summary Report for the 
TVOA and SVOA fractions.  Please refer to Word document 44796 SDG E53R2 TIC for the 
validated TIC results.

The EDD spreadsheets did not include the following aroclor samples.  The laboratory Form Is 
for these samples are included with the hard copy data package.

ALCS4C, ALCS4E

The following semivolatile samples have a compound identified by CAS No. in some samples 
and as an Unknown TIC in other samples.  A comparison of the chromatograms demonstrated 
that the same compound was present in the respective samples.  Copies of the chromatograms are 
included with the validation report.  

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14
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Cas No.  7683-64-9 Squalene
E53R9,  SBLK4F

versus
Unknown @ 14.94
E53S1

Cas No. 1599-67-3 1-Docosene
E53R3,  E53R9,  E53S1,  E53S2,  E53S4,  E53S6,  E43S7,  SBLK4D,  SBLK4F

versus
Cas No.  629-96-9 1-Eicosanol
E53R2,  E53R4,  E53S9,  E53T1

versus
Cas No.  1454-85-9 1-Heptadecanol
E53S8

versus
Cas No.  52078-56-5 11-Tricosene
E53T0

versus
Cas No.  74339-53-0 Trichloroacetic acid, penta
E53R8

versus
Cas No.  18435-45-5 1-Nonadecene
E53S3,  E53S5

versus
Unknown @ 13.72
E53S0,  SBLK4C

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14



Page 10 of 10
Case Number:  44796 SDG Number:  E53R2
Site Name:  Allied Paper, Inc. (MI) Laboratory:  PEL

CADRE Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

U The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

J The analyte was positively identified; the associated numerical 
value is an approximate concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample 
quantitation limit.  However, the reported quantitation limit is 
approximate and may or may not represent the action limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample.

N The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification.

NJ The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification and the 
associated numerical value represents its approximate 
concentration.

R The data are unusable.  (The compound may or may not be 
present.)

Reviewed by:  Michele Traina / Techlaw-ESAT
Date:  12/04/14



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

SUPERFUND DIVISION

DATE:

SUBJECT: Review of Data
Received for Review on:  October 30, 2014

FROM: Timothy Prendiville, Supervisor (SR-6J)
Superfund Contract Management Section

TO: Data User: CH2M Hill
Email Address:  kaitlin.ma@ch2m.com

Level 3 Data Validation for EDM EXES database

We have reviewed the data for the following case:

SITE Name:  Allied Paper, Inc. (MI)

Case Number: 44796 SDG Number: E53P2

Number and Type of Samples: 20 Waters (Trace Volatiles, Semivolatiles, Aroclors)

Sample Numbers: E53P2 – E53P9,  E53Q0 – E53Q9,  E53R0,  E53R1

Laboratory: Spectrum Analytical (PEL) Hrs for Review:

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code:  SA-5J
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Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Twenty (20) water samples labeled E53P2 through E53P9, E53Q0 through E53Q9, E53R0, and
E53R1; were shipped to Spectrum Analytical (PEL) located in Tampa, FL. All samples were 
collected between October 13 and 15, 2014 and received between October 15 and 17, 2014.  All 
samples were received intact with the exception of samples E53P3 and E53R0, which had 1 
40mL VOA vial broken each. All samples were received within the required shipping 
temperature range of 2 – 6°C with the exception of; E53P2 through E53P8 and E53Q5, at 1.6°C; 
and E53Q0, E53Q1, E53Q4, and E53Q7, at 1.8°C. No samples are qualified for temperature 
receipt deficiency.  All volatile samples had a pH of 2 and are considered preserved with the 
exception of samples E53P5 and E53Q5 through E53Q7, which had a pH of 7 and are considered 
unpreserved.  

Four (4) samples, E53P5 and E53Q5 through E53Q7; were analyzed for only the trace volatile 
list of target compounds.  The remaining sixteen (16) samples, E53P2 through E53P4, E53P6 
through E53P9, E53Q0 through E53Q4, E53Q8, E53Q9, E53R0, and E53R1; were analyzed for 
the trace volatile, semivolatile, and aroclor list of target compounds.  All samples were analyzed 
according to CLP SOW SOM01.2 and reviewed according to the NFG for SOM01.2 and the 
SOP for ESAT 5/TechLaw Validation of Contract Laboratory Program Organic Data (Version 
2.6.2).

Sample E53R0 was designated by the samplers to be used for laboratory QC, i.e. MS/MSD
analyses.

Samples E53P5, E53Q5, E53Q6, and E53Q7 were identified as trip blanks. Sample E53Q1 was 
identified as a field duplicate of sample E53Q0.

Reviewed by:  Christina Rice / TechLaw-ESAT
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1. HOLDING TIME

No problems found.

2. GC/MS TUNING AND GC INSTRUMENT PERFORMANCE

No problems found.

3. CALIBRATION

The following trace volatile samples are associated with an initial calibration percent relative 
standard deviation (%RSD) outside criteria. The compound was not detected in the samples.
Non-detected compounds are not qualified.  Ultimately, non-detected Bromomethane in some 
samples is qualified UJ for CCV criteria.

E53P2,  E53P3,  E53P4,  E53P5,  E53P6,  E53P7,  E53P8,  E53P9,  E53Q0,  E53Q1,  
E53Q2,  E53Q3,  E53Q4,  E53Q5,  E53Q6,  E53Q7,  E53Q8,  E53Q9,  E53R0,  
E53R0MS,  E53R0MSD,  E53R1,  VBLK1C,  VBLK7A,  VBLK7B,  VHBLK7B
Bromomethane

The following trace volatile samples are associated with an opening CCV percent difference 
(%D) outside criteria.  The compound was not detected in the samples. Non-detected 
compounds are qualified UJ.

E53P6, E53P7, E53P8, E53P9, E53Q0, E53Q1, E53Q2, E53Q3, E53Q4, E53Q5,
E53Q6, E53Q7, E53Q8, E53Q9, E53R0, E53R0MS, E53R0MSD, E53R1, 
VBLK1C, VBLK7B, VHBLK7B
Bromomethane

4. BLANKS

The following trace volatile samples have common contaminant analyte concentrations reported 
less than 2x the CRQL.  The associated method blank has common contaminant analyte 
concentration less than 2x the concentration criteria.  Detected compounds are qualified U.  Non-
detected compounds are not qualified.  Reported sample concentrations have been elevated to 2x 
the CRQL.

Acetone
E53P5,  E53Q8

The following semivolatile samples have TIC concentrations reported less than 5X the associated 
method blank concentration.  Detected compounds are re-qualified U and deleted from the TIC 
report. See Section 12 for additional information.

Reviewed by:  Christina Rice / TechLaw-ESAT
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Unknown @ 3.993 – 4.004
E53P2,  E53P3,  E53P4,  E53P6,  E53P7,  E53P8,  E53P9,  E53Q0,  E53Q1,  E53Q2,  
E53Q3,  E53Q4,  E53Q8,  E53Q9,  E53R0,  E53R1

Unknown @ 13.717 – 13.718
E53Q0,  E53Q1

CAS No. 506-51-4 1-Tetracosanol  @ 13.717
E53R1

CAS No. 629-96-9 1-Eicosanol  @ 13.717 – 13.723
E53P6,  E53P7,  E53Q4

CAS No. 1454-85-9 1-Heptadecanol @ 13.717
E53P8

CAS No. 1599-67-3 1-Docosene @ 13.717 – 13.728
E53P2,  E53P3,  E53Q3,  E53R0

CAS No. 18435-45-5 1-Nonadecene  @ 13.717
E53P4,  E53P9,  E53Q2,  E53Q8

CAS No. 74339-53-0 Trichloroacetic acid, penta  @ 13.717
E53Q9

5. DEUTERATED MONITORING COMPOUND AND SURROGATE RECOVERY

The following trace volatile sample has DMC/SMC recoveries above the upper limit of the 
criteria window.  Detected compounds are qualified J.  Non-detected compounds are not 
qualified.

E53Q5
1,1-Dichloroethane,  Bromochloromethane,  Chloroform,  Dibromochloromethane,  
Bromoform

The following trace volatile sample has one or more DMC/SMC recovery values less than the 
primary lower limit but greater than or equal to the expanded lower limit (20%) of the criteria 
window.  The compounds were not detected in the sample.  Non-detected compounds are 
qualified UJ.  

E53R0
Vinyl chloride,  Cyclohexane,  Methylcyclohexane,  1,2-Dichloropropane,  
Bromodichloromethane

Reviewed by:  Christina Rice / TechLaw-ESAT
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The following semivolatile sample has deuterated monitoring compound recovery above the 
upper limit of the criteria window.  The compound was not detected in the sample.  Non-detected 
compounds are not qualified.

E53Q3
2-Chlorophenol

The following semivolatile sample has deuterated monitoring compound recovery below the 
lower limit of the criteria window.  The compounds were not detected in the sample.  Non-
detected compounds are qualified UJ.

E53Q0
Benzo(b)fluoranthene,  Benzo(k)fluoranthene,  Benzo(a)pyrene,  Indeno(1,2,3-cd)pyrene,  
Dibenzo(a,h)anthracene,  Benzo(g,h,i)perylene, 

6A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Sample E53R0 was designated by the samplers to be used for laboratory QC, i.e. MS/MSD 
analyses.  

The following semivolatile matrix spike/matrix spike duplicate samples have percent recoveries 
greater than the upper acceptance criteria.  Detected compounds are qualified J.

E53R0MS,  E53R0MSD
4-Nitrophenol,  2,4-Dinitrotoluene

The associated semivolatile matrix spike/matrix spike duplicate samples have percent recoveries 
greater than the upper acceptance criteria. The compound was not detected in the unspiked 
sample. Non-detected compounds are not qualified.

E53R0
2,4-Dinitrotoluene

The associated semivolatile matrix spike/matrix spike duplicate samples have percent recoveries 
greater than the upper acceptance criteria and less than 100%.  Detected and non-detected 
compounds in the unspiked sample are not qualified.

E53R0
4-Nitrophenol

The aroclor MS/MSD Form III was recalculated using the lower (reportable) values.  No 
problems were found.  Results are summarized in the following table:  

Reviewed by:  Christina Rice / TechLaw-ESAT
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Analyte

MS
Spike 
(ug/L)

MSD 
Spike 
(ug/L)

Source 
(ug/L)

MS
(ug/L)

MS
%R

MSD 
(ug/L)

MSD 
%R

%R 
Limit RPD

RPD 
Limit

Aroclor-1016 4.0 4.0 0 2.7 66.3 2.8 68.9 29 – 135 3.9 0 – 15
Aroclor-1260 4.0 4.0 0 2.9 73.3 3.0 74.8 29 – 135 2.0 0 – 20

6B. LABORATORY CONTROL SAMPLE

No problems were found.

7. FIELD BLANK AND FIELD DUPLICATE

Samples E53P5, E53Q5, E53Q6, and E53Q7 were identified as trip blanks. Results are 
summarized in the following table:

Blank Type
Sample ID

Trip Trip Trip
E53Q6

Trip
E53Q7E53P5 E53Q5

DF 1 1 1 1
Units ug/L ug/L ug/L ug/L
Trace Volatile Analytes
Methylene chloride 0.46 0.76 0.52 0.40
Chloroform 4.7 5.1 5.0 4.9
#TVOA TICs 0 0 1 0

Sample E53Q1 was identified as a field duplicate of sample E53Q0. Results are summarized in 
the following table:

Sample ID E53Q0 E53Q1
DF 1 1
Units ug/L ug/L
Semivolatile Analytes RPD
#SVOA TICs 0 1 ---

Results are not qualified based upon the results of the field duplicates.   

8. INTERNAL STANDARDS

No problems were found.

9. COMPOUND IDENTIFICATION

After reviewing the mass spectra and chromatograms it appears that all trace volatile,
semivolatile, and aroclor compounds were properly identified.

Reviewed by:  Christina Rice / TechLaw-ESAT
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10. COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS

The following trace volatile sample has analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.

E53P3,  E53P8
Trichloroethene

E53P5,  E53Q7
Methylene chloride

E53P9
Acetone,  Toluene

VBLK1C
Acetone,  Methylene chloride

VBLK7A
Acetone

A library search indicates a match at or above 85% for a TIC compound in the trace volatile 
sample.  Detected compounds are qualified NJ.  

CAS No. 7446-09-5 Sulfur dioxide
E53Q6

A library search indicates a match below 85% for a TIC compound in the trace volatile sample.  
Detected compounds are qualified J.

Unknown @ 1.343 Unknown @ 1.546 Unknown @ 1.956
Unknown @ 2.050 Unknown @ 2.228 Unknown @ 2.372
E53P9

The following semivolatile sample has analyte concentrations below the quantitation limit 
(CRQL).  Detected compounds are qualified J.  

E53P2
Caprolactam

E53P7
Pentachlorophenol,  2,3,4,6-Tetrachlorophenol

E53P9
Bis(2-ethylhexyl)phthalate

Reviewed by:  Christina Rice / TechLaw-ESAT
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SBLK4C
Acetophenone

A library search indicates a match at or above 85% for a TIC compound in the semivolatile 
sample.  Detected compounds are qualified NJ. See Section 12 for additional information.

CAS No. 57-10-3 n-Hexadecanoic acid
E53P2

CAS No. 80-05-7 Phenol, 4,4’-(1-methylethyl
CAS No. 112-34-5 Ethanol, 2-(2-butoxyethoxy)
E53P9

CAS No. 74339-53-0 Trichloroacetic acid, penta
SBLK4B

A library search indicates a match below 85% for a TIC compound in the semivolatile sample.  
Detected compounds are qualified J. See Section 12 for additional information.

Unknown @ 3.764
E53P3

Unknown @ 3.919
E53Q1,  E53Q8

Unknown @ 3.994 – 4.004
SBLK4A,  SBLK4B,  SBLK4C

Unknown @ 4.298
E53Q8

Unknown @ 6.021 Unknown @ 8.042
E53Q9

Unknown @ 13.723 – 13.728
SBLK4A,  SBLK4C

Unknown @ 14.942 – 14.948
E53P7,  E53Q2,  E53Q4,  E53R1

The following aroclor samples have analyte concentrations below the quantitation limit (CRQL).  
Detected compounds are qualified J.  

ALCS4A,  ALCS4B,  ALCS4C
Aroclor-1016,  Aroclor-1260

Reviewed by:  Christina Rice / TechLaw-ESAT
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11. SYSTEM PERFORMANCE

GC/MS baseline indicated acceptable performance. The GC baseline for the aroclor analysis 
was acceptable.

12. ADDITIONAL INFORMATION

Manual integrations were reviewed and found to be acceptable.  Detected and non-detected 
compounds are not qualified for this criterion.

The following samples are associated with their corresponding trip blank based on cooler receipt.  
Some samples are not associated with a trip blank, but a trip blank may be present in another 
SDG. Cooler numbers were not provided; samples are listed by associated cooler custody seals.

Trip Blank: E53P5 E53Q5 E53Q6 E53Q7 None
Date Sampled: 10/13/2014 10/14/2014 10/14/2014 10/14/2014 ---
Date Received: 10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014
Cooler Custody 
Seals:

70309,
70310

70315,
70316

70313,
70314

70317,
70318

70321 thru 
70326

Samples: E53P2 E53P6 E53P9 E53Q0 E53Q8
E53P3 E53P7 E53Q2 E53Q1 E53Q9
E53P4 E53P8 E53Q3 E53Q4 E53R0

E53R1

The following trace volatile sample had alkanes incorrectly listed on the laboratory Form 1J 
(TIC) and the NFG Report 9 (TIC Report).  The compounds were removed by the reviewer.
Copies of the chromatograms are included with the hard copy validation report.

Branched Alkane @ 1.189
Branched Alkane @ 1.634
Cyclic Alkane @ 2.163
Branched Alkane @ 2.498
E53P9

The following semivolatile samples have a compound identified by CAS No. in some samples 
and as an “unknown” TIC or different CAS No. in other samples.  A comparison of the 
chromatograms demonstrated that the TICs are most probably the same compound in the 
respective samples.  Copies of the chromatograms are included with the validation report.  See 
Section 4 for blank qualifications.

Reviewed by:  Christina Rice / TechLaw-ESAT
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CAS No. 506-51-4 1-Tetracosanol  @ 13.717
E53R1

vs
CAS No. 629-96-9 1-Eicosanol  @ 13.717 – 13.723
E53P6,  E53P7,  E53Q4

vs
CAS No. 1454-85-9 1-Heptadecanol  @ 13.717
E53P8

vs
CAS No. 1599-67-3 1-Docosene  @ 13.717 – 13.728
E53P2,  E53P3,  E53Q3,  E53R0

vs
CAS No. 18435-45-5 1-Nonadecene  @ 13.717
E53P4,  E53P9,  E53Q2,  E53Q8

vs
CAS No. 74339-53-0 Trichloroacetic acid, penta  @ 13.717
E53Q9,  SBLK4B

vs
Unknown @ 13.717 – 13.728
E53Q0,  E53Q1,  SBLK4A,  SBLK4C 

TICs with no CAS Numbers were not reported in the EXES Sample Summary Report or the 
EXES Dynamic Deliverables for the trace volatile and semivolatile fractions.  Please refer to 
Word document “44796.E53P2.TIC Report” for the validated TIC results.  

The EXES spreadsheets did not include the following aroclor LCS samples. Form Is for this 
sample are included with the hard copy data package.

ALCS4A,  ALCS4B,  ALCS4C

Reviewed by:  Christina Rice / TechLaw-ESAT
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CADRE Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

U The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

J The analyte was positively identified; the associated numerical 
value is an approximate concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample 
quantitation limit.  However, the reported quantitation limit is 
approximate and may or may not represent the action limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample.

N The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification.

NJ The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification and the 
associated numerical value represents its approximate 
concentration.

R The data are unusable.  (The compound may or may not be 
present.)

Reviewed by:  Christina Rice / TechLaw-ESAT
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Level 3 Data Validation for EDM EXES database

We have reviewed the data for the following case:

SITE Name:  Allied Paper, Inc. (MI)

Case Number: 45155 MRN: 2403.1 SDG Number: E53R9

Number and Type of Samples: 20 Waters  (Aroclor)

Sample Numbers: E53R9, E53S0 – E53S9, E53T0 – E53T2, E53T9, E53W0 – E53W4

Laboratory: Shealy Environmental Services, Inc. Hrs for Review:

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code:  SA-5J
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Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Twenty (20) extracts of aqueous samples labeled E53R9, E53S0 – E53S9, E53T0 – E53T2, 
E53T9, E53W0 – E53W4, were transshipped to Shealy Environmental Services, Inc. located in 
Tampa, Florida. The samples were collected between 10/16 and 10/17/14 and received on 
10/18/14 by PEL Laboratories.  The extractions were performed by PEL under Case 44796.  The 
extracts of the samples, including the method blanks and LCS QC samples, were received by
Shealy for reanalysis on 03/16/15 intact and properly cooled.  

All extracts were analyzed for Aroclors.  All extracts were analyzed according to CLP SOW 
SOM01.2 with modifications listed in the Modification Reference Number 2403.1, Title: Aroclor 
Analysis at Lower CRQL’s.  The samples were reviewed according to the NFG for SOM01.2
(10/2006) and the SOP for ESAT 5/TechLaw Validation of Contract Laboratory Program 
Organic Data (Version 2.7).

Samples for laboratory QC, i.e. MS/MSD were not analyzed in this SDG.

Samples E53S4 and E53S5 were identified as field blanks.  Samples E53S6 and E53S7 were 
identified as equipment blanks.  Sample E53R9 was identified as the field duplicate of a sample 
not included in this SDG.  Sample E53S9 was identified as a field duplicate of sample E53S8.

Reviewed by:  Michele Traina / Techlaw-ESAT
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1. HOLDING TIME

The following aroclor water samples are outside the expanded analysis holding time criteria 
(40 days).  Detected compounds are qualified J. Nondetected compounds are qualified R. 

ABLK55,  ABLK56,  ALCS55,  ALCS56,  E53R9, E53S0, E53S1, E53S2, E53S3, 
E53S4, E53S5, E53S6, E53S7, E53S8, E53S9, E53T0, E53T1, E53T2, E53T9, 
E53W0, E53W1, E53W2, E53W3, E53W4

2. GC/MS TUNING AND GC INSTRUMENT PERFORMANCE

No Problems Found.

3. CALIBRATION

No Problems Found.

4. BLANKS

No Problems Found.

5. DEUTERATED MONITORING COMPOUND AND SURROGATE RECOVERY

No Problems Found.

6A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Samples for laboratory QC, i.e. MS/MSD were not analyzed in this SDG.

6B. LABORATORY CONTROL SAMPLE

No Problems Found.

7. FIELD BLANK AND FIELD DUPLICATE

Samples E53S4 and E53S5 were identified as field blanks.  Samples E53S6 and E53S7 were 
identified as equipment blanks.  Sample E53R9 was identified as the field duplicate of a sample 
not included in this SDG.  Sample E53S9 was identified as a field duplicate of sample E53S8.
No detections were reported for any of the samples.

8. INTERNAL STANDARDS

Not applicable to aroclor analyses.

Reviewed by:  Michele Traina / Techlaw-ESAT
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9. COMPOUND IDENTIFICATION

After reviewing the chromatograms it appears that all aroclor compounds were properly 
identified.

10. COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS

The relative percent difference between analyte results for the following aroclor samples is 
greater than 25%.  Detected compounds are < ¼ CRQL. Reported sample concentrations have 
been elevated to the CRQL and qualified R due to exceeding hold times.

E53R9, E53S3, E53T0
Aroclor-1260

11. SYSTEM PERFORMANCE

The GC baselines for the aroclor analyses were acceptable.

12. ADDITIONAL INFORMATION

Baseline integrations were reviewed and found to be acceptable.

The EDD spreadsheets did not include the following samples. The laboratory Form Is for these 
samples are included with the hard copy data package.

ALCS55, ALCS56

The CRQLs originally reported by EXES were incorrect.  These values were manually corrected 
by the Reviewer.

Reviewed by:  Michele Traina / Techlaw-ESAT
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CADRE Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

U The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

J The analyte was positively identified; the associated numerical 
value is an approximate concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample 
quantitation limit.  However, the reported quantitation limit is 
approximate and may or may not represent the action limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample.

N The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification.

NJ The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification and the 
associated numerical value represents its approximate 
concentration.

R The data are unusable.  (The compound may or may not be 
present.)

Reviewed by:  Michele Traina / Techlaw-ESAT
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Level 3 Data Validation

We have reviewed the data for the following case:

SITE Name:  Allied Paper Incorporated (MI)

Case Number: 45155 MA: 2403.1 SDG Number: E53P2

Number and Type of Samples: 20 waters  (Aroclors)

Sample Numbers: E53P2 - E53P4,  E53P6 – E53P9, E53Q0 - E53Q4,  E53Q8,  E53Q9,
E53R0 – E53R4, E53R8

Laboratory: SHEALY Hrs for Review:

Following are our findings:

CC: Howard Pham
Region 5 TPO
Mail Code:  SA-5J
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Below is a summary of the out-of-control audits and the possible effects on the data for this 
case:

Twenty (20) unpreserved water samples were shipped to the FL Division of Spectrum 
Analytical, Inc., PEL Laboratories, located in Tampa, FL. Three (3) samples; E53P2 through 
E53P4 were collected on October 13, 2014 and received by PEL on October 15, 2014 with a 
cooler temperature of 1.6 ºC. Nine (9) samples; E53P6 through E53P9 and E53Q0 through 
E53Q4 were collected on October 13 - 14, 2014 and received by PEL on October 16, 2014 with 
cooler temperatures ranging between 1.8 and 3.1 ºC.  Seven (7) samples; E53Q8, E53Q9 and 
E53R0 through E53R4 were collected on October 15, 2014 and received by PEL on October 17,
2014 with the temperature within the preference range of 2 - 6ºC. One (1) sample, E53R8, was 
collected on October 16, 2014 and received by PEL prior to October 20, 2014 at an unidentified 
temperature. The samples were originally collected under Case Number 44796.  All samples 
were extracted within holding times by PEL Laboratories between October 15th and 20th, 2014.
All extracts including method blanks and LCS samples were transshipped to SHEALY 
Laboratories, another division of Spectrum Analytical, Inc. on March 16, 2015 well beyond the 
40-day holding time for sample extracts and analyzed under Case Number 45155.  The extracts 
were received with a shipping temperature of 5.5 ºC.

All samples were analyzed for only the aroclor compounds according to CLP SOW SOM01.2
and Modification Reference Number 2403.1, titled ‘Aroclor Analysis at Lower CRQLs’.  The 
sample results were reviewed according to the NFG for SOM01.2 and the SOP for ESAT 
5/TechLaw Validation of Contract Laboratory Program Organic Data (Version 2.7).

No MS/MSD was conducted because no MS/MSD extracts were included in the sample package.

Sample E53Q1 was identified as a field duplicate of sample E53Q0. Sample E53R2 was 
identified as a field duplicate of sample E53R1. E53R8 was identified as a field duplicate of 
sample E53R9, however sample E53R9 is not included in this SDG.  

Reviewed by:  Allison Harvey / Techlaw-ESAT
Date:  April 13, 2015
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1. HOLDING TIME

The following aroclor water samples are outside expanded analysis holding time criteria.  
Detected compounds are qualified J.  Non-detected compounds are qualified R.

ABLK52,  ABLK53,  ABLK54,  ABLK55,  ALCS52,  ALCS53,  ALCS54,  ALCS55,  
E53P2,  E53P3,  E53P4,  E53P6,  E53P7,  E53P8,  E53P9,  E53Q0,  E53Q1,  E53Q2,  
E53Q3,  E53Q4,  E53Q8,  E53Q9,  E53R0,  E53R1,  E53R2,  E53R3,  E53R4,  E53R8

2. GC/MS TUNING AND GC INSTRUMENT PERFORMANCE

No problems found.

3. CALIBRATION

No problems found.

4. BLANKS

No problems found.

5. DEUTERATED MONITORING COMPOUND AND SURROGATE RECOVERY

No problems found.

6A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

No MS/MSD was conducted because no MS/MSD extracts were included in the sample package.

6B. LABORATORY CONTROL SAMPLE

No problems found.

7. FIELD BLANK AND FIELD DUPLICATE

Sample E53Q1 was identified as a field duplicate of sample E53Q0.  Sample E53R2 was 
identified as a field duplicate of sample E53R1.  E53R8 was identified as a field duplicate of 
sample E53R9, however sample E53R9 is not included in this SDG.  No target compounds were 
identified in any of the field duplicate samples.

Sample results are not qualified based on the results of field duplicates.

8. INTERNAL STANDARDS

Not applicable for this analysis.

Reviewed by:  Allison Harvey / Techlaw-ESAT
Date:  April 13, 2015
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9. COMPOUND IDENTIFICATION

After reviewing the chromatograms it appears that all Aroclor compounds were properly 
identified.

10. COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS

The relative percent difference between analyte results for the following aroclor samples is 
greater than 25%.  The concentration is greater than 25% of the CRQL.  Detected compounds are 
qualified J.

E53R3
Aroclor-1242

11. SYSTEM PERFORMANCE

GC/MS baseline indicated acceptable performance.  

12. ADDITIONAL INFORMATION

Table 1 of Modification Reference Number 2403.1 identified the modified water CRQL desired 
was 0.050 μg/L.  Shealy Laboratory reported the samples with a CRQL of 0.050 μg/L, but the 
EXES Summary Report incorrectly identified the CRQL as 0.50 μg/L.  The lower limits 
requested in the MA were met.

Manual integrations were performed on the following compounds for the associated samples and 
standards.  Snapshots of the ‘before’ and ‘after’ integrations were provided and appear to follow 
good laboratory practices.

Aroclor-1242: E53R3
Aroclor-1254: AR12541A1
Aroclor-1260: AR16601A1

The EXES Dynamic Deliverables did not include the following laboratory control samples.  The
laboratory Form Is for these samples are included with the hard copy data package.

ALCS52,  ALCS53,  ALCS54,  ALCS55

Reviewed by:  Allison Harvey / Techlaw-ESAT
Date:  April 13, 2015
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CADRE Data Qualifier Sheet

Qualifiers Data Qualifier Definitions

U The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

J The analyte was positively identified; the associated numerical 
value is an approximate concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample 
quantitation limit.  However, the reported quantitation limit is 
approximate and may or may not represent the action limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a tentative identification.

NJ The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a tentative identification and the 
associated numerical value represents its approximate 
concentration.

R The data are unusable.  (The compound may or may not be 
present.)

Reviewed by:  Allison Harvey / Techlaw-ESAT
Date:  April 13, 2015
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Analyte Name Analyte
Type

Validation
Result

Validation
Flag Units Lab

Result
Lab
Flag

Dilution
Factor Reportable Validation

Level

Aluminum Target 101 ug/L 101 1.0 Yes S2BVE

Antimony Target 2.0 U ug/L 2.0 U 1.0 Yes S2BVE

Arsenic Target 0.75 J ug/L 0.75 J 1.0 Yes S2BVE

Barium Target 199 ug/L 199 1.0 Yes S2BVE

Beryllium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Cadmium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Calcium Target 95600 ug/L 95600 1.0 Yes S2BVE

Chromium Target 0.83 J ug/L 0.83 J 1.0 Yes S2BVE

Cobalt Target 1.0 U ug/L 0.19 J 1.0 Yes S2BVE

Copper Target 2.0 U ug/L 2.0 U 1.0 Yes S2BVE

Iron Target 2070 ug/L 2070 E 1.0 Yes S2BVE

Lead Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Magnesium Target 29400 ug/L 29400 E 1.0 Yes S2BVE

Manganese Target 84.2 ug/L 84.2 1.0 Yes S2BVE

Nickel Target 1.0 U ug/L 0.94 J 1.0 Yes S2BVE

Potassium Target 1010 ug/L 1010 1.0 Yes S2BVE

Selenium Target 5.0 U ug/L 5.0 U 1.0 Yes S2BVE

Silver Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Sodium Target 15700 ug/L 15700 1.0 Yes S2BVE

Thallium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Vanadium Target 5.0 U ug/L 5.0 U 1.0 Yes S2BVE

Zinc Target 0.53 J- ug/L 0.53 J 1.0 Yes S2BVE

SDG No:Contract: Lab Code:Case No:

pH: Sample Time:Sample Date:Sample Location:

%  Solids :%  Moisture :

MA Number:Matrix:Method:Sample Number: Water DEFAULTICP_MS

EPW09039

ME53Q0

MW-7D 2

ME53P2

10/14/2014

44796 MITKEM

15:45:00
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Analyte Name Analyte
Type

Validation
Result

Validation
Flag Units Lab

Result
Lab
Flag

Dilution
Factor Reportable Validation

Level

Aluminum Target 61.1 ug/L 61.1 1.0 Yes S2BVE

Antimony Target 2.0 U ug/L 2.0 U 1.0 Yes S2BVE

Arsenic Target 0.84 J ug/L 0.84 J 1.0 Yes S2BVE

Barium Target 204 ug/L 204 1.0 Yes S2BVE

Beryllium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Cadmium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Calcium Target 99100 ug/L 99100 1.0 Yes S2BVE

Chromium Target 1.3 J ug/L 1.3 J 1.0 Yes S2BVE

Cobalt Target 1.0 U ug/L 0.19 J 1.0 Yes S2BVE

Copper Target 2.0 U ug/L 2.0 U 1.0 Yes S2BVE

Iron Target 2080 ug/L 2080 E 1.0 Yes S2BVE

Lead Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Magnesium Target 30200 ug/L 30200 E 1.0 Yes S2BVE

Manganese Target 83.9 ug/L 83.9 1.0 Yes S2BVE

Nickel Target 1.3 ug/L 1.3 1.0 Yes S2BVE

Potassium Target 1030 ug/L 1030 1.0 Yes S2BVE

Selenium Target 5.0 U ug/L 5.0 U 1.0 Yes S2BVE

Silver Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Sodium Target 16000 ug/L 16000 1.0 Yes S2BVE

Thallium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Vanadium Target 5.0 U ug/L 5.0 U 1.0 Yes S2BVE

Zinc Target 1.2 J- ug/L 1.2 J 1.0 Yes S2BVE

SDG No:Contract: Lab Code:Case No:

pH: Sample Time:Sample Date:Sample Location:

%  Solids :%  Moisture :

MA Number:Matrix:Method:Sample Number: Water DEFAULTICP_MS

EPW09039

ME53Q1

MW-7D-FD 2

ME53P2

10/14/2014

44796 MITKEM

15:50:00
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Analyte Name Analyte
Type

Validation
Result

Validation
Flag Units Lab

Result
Lab
Flag

Dilution
Factor Reportable Validation

Level

Aluminum Target 31.2 J+ ug/L 31.2 1.0 Yes S2BVE

Antimony Target 2.0 U ug/L 1.1 J 1.0 Yes S2BVE

Arsenic Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Barium Target 105 ug/L 105 1.0 Yes S2BVE

Beryllium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Cadmium Target 0.19 J ug/L 0.19 J 1.0 Yes S2BVE

Calcium Target 101000 ug/L 101000 1.0 Yes S2BVE

Chromium Target 2.0 U ug/L 2.0 U 1.0 Yes S2BVE

Cobalt Target 1.0 U ug/L 0.17 J 1.0 Yes S2BVE

Copper Target 1.0 J ug/L 1.0 J 1.0 Yes S2BVE

Iron Target 473 J+ ug/L 473 E 1.0 Yes S2BVE

Lead Target 17.4 ug/L 17.4 1.0 Yes S2BVE

Magnesium Target 27700 ug/L 27700 E 1.0 Yes S2BVE

Manganese Target 3.7 ug/L 3.7 1.0 Yes S2BVE

Nickel Target 1.0 U ug/L 0.97 J 1.0 Yes S2BVE

Potassium Target 2450 ug/L 2450 1.0 Yes S2BVE

Selenium Target 0.84 J ug/L 0.84 J 1.0 Yes S2BVE

Silver Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Sodium Target 71700 ug/L 71700 1.0 Yes S2BVE

Thallium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Vanadium Target 5.0 U ug/L 5.0 U 1.0 Yes S2BVE

Zinc Target 874 ug/L 874 1.0 Yes S2BVE

SDG No:Contract: Lab Code:Case No:

pH: Sample Time:Sample Date:Sample Location:

%  Solids :%  Moisture :

MA Number:Matrix:Method:Sample Number: Water DEFAULTICP_MS

EPW09039

ME53R1

MW-6-A 2

ME53P2

10/15/2014

44796 MITKEM

15:30:00
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Analyte Name Analyte
Type

Validation
Result

Validation
Flag Units Lab

Result
Lab
Flag

Dilution
Factor Reportable Validation

Level

Aluminum Target 20.0 U ug/L 13.5 J 1.0 Yes S2BVE

Antimony Target 2.0 U ug/L 0.62 J 1.0 Yes S2BVE

Arsenic Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Barium Target 101 ug/L 101 1.0 Yes S2BVE

Beryllium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Cadmium Target 0.15 J ug/L 0.15 J 1.0 Yes S2BVE

Calcium Target 97200 ug/L 97200 1.0 Yes S2BVE

Chromium Target 2.0 U ug/L 2.0 U 1.0 Yes S2BVE

Cobalt Target 1.0 U ug/L 0.15 J 1.0 Yes S2BVE

Copper Target 0.89 J ug/L 0.89 J 1.0 Yes S2BVE

Iron Target 351 J+ ug/L 351 E 1.0 Yes S2BVE

Lead Target 9.6 ug/L 9.6 1.0 Yes S2BVE

Magnesium Target 26700 ug/L 26700 E 1.0 Yes S2BVE

Manganese Target 2.9 ug/L 2.9 1.0 Yes S2BVE

Nickel Target 1.0 U ug/L 0.98 J 1.0 Yes S2BVE

Potassium Target 2350 ug/L 2350 1.0 Yes S2BVE

Selenium Target 0.76 J ug/L 0.76 J 1.0 Yes S2BVE

Silver Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Sodium Target 69200 ug/L 69200 1.0 Yes S2BVE

Thallium Target 1.0 U ug/L 1.0 U 1.0 Yes S2BVE

Vanadium Target 5.0 U ug/L 5.0 U 1.0 Yes S2BVE

Zinc Target 604 ug/L 604 1.0 Yes S2BVE

SDG No:Contract: Lab Code:Case No:

pH: Sample Time:Sample Date:Sample Location:

%  Solids :%  Moisture :

MA Number:Matrix:Method:Sample Number: Water DEFAULTICP_MS

EPW09039

ME53R2

MW-6-A-FD 2

ME53P2

10/15/2014

44796 MITKEM

15:35:00
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