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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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2014 Groundwater Report
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Note: 
1.  2011 Aerial Photography
2.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.



 
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.  
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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 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

MW-6 MW-6-FD MW-7 MW-7-I MW-7D MW-7D-FD MW-8 MW-8-D MW-8-D-FD MW-8-A MW-16-B MW-16I

10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014

E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 ME53R0 E53R3 E53Q4 E53Q3

Aroclor-1016 µg/L 12674112 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1221 µg/L 11104282 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1232 µg/L 11141165 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1242 µg/L 53469219 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.17 J 0.05 UJ 0.05 UJ

Aroclor-1248 µg/L 12672296 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1254 µg/L 11097691 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1260 µg/L 11096825 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1262 µg/L 37324235 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aroclor-1268 µg/L 11100144 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

Aluminum µg/L 7429905 50 (V) NA 31.2 J+ 20.0 U 31.2 J+ 20.0 U 101 61.1 20.0 U 28.4 J+ 34.8 20.0 U 20.0 U 30.8 J+

Antimony µg/L 7440360 6.0 (A) 130 (X) 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

Arsenic µg/L 7440382 10 (A) 10 1.0 U 1.0 U 1.0 U 0.25 J 0.75 J 0.84 J 0.25 J 1.0 U 1.0 U 1.0 3.7 1.1

Barium µg/L 7440393 2,000 (A)   (G) 105 101 91.5 86.6 199 204 124 99.6 97.5 185 132 198

Beryllium µg/L 7440417 4.0 (A)   (G) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Cadmium µg/L 7440439 5.0 (A)   (G,X) 0.19 J 0.15 J 0.22 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.5 1.0 U

Calcium µg/L 7440702 101000 97200 101000 77000 95600 99100 99600 59100 58000 100000 85600 94100

Chromium µg/L 7440473 100 (A) 11 2.0 U 2.0 U 10.1 3.5 0.83 J 1.3 J 2.0 U 1.2 J 1.1 J 2.0 U 2.0 U 0.73 J

Cobalt µg/L 7440484 40 100 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Copper µg/L 7440508 1,000 (E)   (G) 1.0 J 0.89 J 0.76 J 0.50 J 2.0 U 2.0 U 1.9 J 0.45 J 0.45 J 0.52 J 2.0 U 2.0 U

Cyanide µg/L 57125 200 (A) 5.2 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

Iron µg/L 7439896 300 (E) NA 473 J+ 351 J+ 337 390 2070 2080 375 3320 J 3300 4150 1290 3030

Lead µg/L 7439921 4.0 (L)   (G,X) 17.4 9.6 2.4 1.0 U 1.0 U 1.0 U 0.53 J 1.0 U 1.0 U 1.0 U 7.5 1.0 U

Magnesium µg/L 7439954 400000 NA 27700 26700 30800 29700 29400 30200 26600 26300 J 25700 32700 30200 29900

Manganese µg/L 7439965 50 (E)   (G,X) 3.7 2.9 3.0 J- 146 84.2 83.9 89.1 35.1 33.7 976 50.8 97.1

Mercury µg/L 7439976 2.0 (A) 0.0013 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

Nickel µg/L 7440020 100 (A)   (G) 1.0 U 1.0 U 2.8 1.3 1.0 U 1.3 1.0 U 1.0 U 1.0 U 2.0 1.0 U 1.0 U

Potassium µg/L 7440097 2450 2350 2220 8540 1010 1030 2680 3390 3320 3350 1180 1500

Selenium µg/L 7782492 50 (A) 5 0.84 J 0.76 J 5.0 U 5.0 U 5.0 U 5.0 U 0.43 J- 0.34 J 0.38 J 0.15 J 5.0 U 5.0 U

Silver µg/L 7440224 34 0.2 (M); 0.06 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Sodium µg/L 7440235 71700 69200 71800 37000 15700 16000 88500 34200 33400 62500 21500 24600

Thallium µg/L 7440280 2.0 (A) 3.7 (X) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Vanadium µg/L 7440622 4.5 27 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Zinc µg/L 7440666 2400   (G) 874 604 1960 1.1 J- 0.53 J- 1.2 J- 1.9 J- 0.73 J- 0.55 J 0.26 J- 2340 0.77 J-

PCBs

Metals

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

0.5 (A) 0.2 (M); 2.6E-5
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

MW-6 MW-6-FD MW-7 MW-7-I MW-7D MW-7D-FD MW-8 MW-8-D MW-8-D-FD MW-8-A MW-16-B MW-16I

10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014

E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 ME53R0 E53R3 E53Q4 E53Q3Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1'-Biphenyl µg/L 92524 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

1,2,4,5-Tetrachlorobenzene µg/L 95943 1,300 (S) 2.9 (X) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,2'-Oxybis(1-chloropropane) µg/L 108601 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,3,4,6-Tetrachlorophenol µg/L 58902 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,4,5-Trichlorophenol µg/L 95954 730 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,4,6-Trichlorophenol µg/L 88062 120 5 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,4-Dichlorophenol µg/L 120832 73 11 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,4-Dimethylphenol µg/L 105679 370 380 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,4-Dinitrophenol µg/L 51285 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

2,4-Dinitrotoluene µg/L 121142 7.7 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2,6-Dinitrotoluene µg/L 606202 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Chloronaphthalene µg/L 91587 1800 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Chlorophenol µg/L 95578 45 18 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Methylnaphthalene µg/L 91576 260 19 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Methylphenol µg/L 95487 370 (J) 30 (J) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Nitroaniline µg/L 88744 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

2-Nitrophenol µg/L 88755 20 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

3,3'-Dichlorobenzidine µg/L 91941 1.1 0.3 (M); 0.2 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

3-Nitroaniline µg/L 99092 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4,6-Dinitro-2-methylphenol µg/L 534521 20 (M); 2.6 NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4-Bromophenyl-phenylether µg/L 101553 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

4-Chloro-3-methylphenol µg/L 59507 150 7.4 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

4-Chloroaniline µg/L 106478 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

4-Chlorophenyl-phenylether µg/L 7005723 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

4-Methylphenol µg/L 106445 370 (J) 30 (J) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

4-Nitroaniline µg/L 100016 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4-Nitrophenol µg/L 100027 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Acenaphthene µg/L 83329 1300 38 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Acenaphthylene µg/L 208968 52 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Acetophenone µg/L 98862 1500 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Anthracene µg/L 120127 43 (S) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Atrazine µg/L 1912249 3.0 (A) 7.3 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Benzaldehyde µg/L 100527 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Benzo(a)anthracene µg/L 56553 2.1 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Benzo(a)pyrene µg/L 50328 5.0 (A) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Benzo(b)fluoranthene µg/L 205992 1.5 (S,AA) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Benzo(g,h,i)perylene µg/L 191242 1.0 (M); 0.26 (S) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Benzo(k)fluoranthene µg/L 207089 1.0 (M); 0.8 (S) NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Bis(2-chloroethoxy)methane µg/L 111911 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Bis(2-chloroethyl)ether µg/L 111444 2 1.0 (M); 0.79 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Bis(2-ethylhexyl)phthalate µg/L 117817 6.0 (A) 25 5.0 U 5.0 U 5.0 U 3.1 J 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Butylbenzylphthalate µg/L 85687 1200 67 (X) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Caprolactam µg/L 105602 5800 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Carbazole µg/L 86748 85 10 (M); 4.0 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Chrysene µg/L 218019 1.6 (S) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Dibenzo(a,h)anthracene µg/L 53703 2.0 (M); 0.21 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Dibenzofuran µg/L 132649 ID 4 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Diethylphthalate µg/L 84662 5500 110 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Dimethylphthalate µg/L 131113 73000 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Di-n-butylphthalate µg/L 84742 880 9.7 5.0 U 1.8 J 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 2.1 J 5.0 U 5.0 U

Di-n-octylphthalate µg/L 117840 130 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Fluoranthene µg/L 206440 210 (S) 1.6 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Fluorene µg/L 86737 880 12 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Hexachlorobutadiene µg/L 87683 15 0.053 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Hexachlorocyclopentadiene µg/L 77474 50 (A) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Hexachloroethane µg/L 67721 7.3 6.7 (X) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Indeno(1,2,3-cd)pyrene µg/L 193395 2.0 (M); 0.022 (S) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Isophorone µg/L 78591 770 1,300 (X) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Naphthalene µg/L 91203 520 11 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Nitrobenzene µg/L 98953 3.4 180 (X) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

N-Nitroso-di-n-propylamine µg/L 621647 5.0 (M); 0.19 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

N-Nitrosodiphenylamine µg/L 86306 270 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Pentachlorophenol µg/L 87865 1.0 (A)   (G,X) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Phenanthrene µg/L 85018 52 2.0 (M); 1.4 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Phenol µg/L 108952 4400 450 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Pyrene µg/L 129000 140 (S) ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Semi-Volatile Organic Compounds (SVOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

MW-6 MW-6-FD MW-7 MW-7-I MW-7D MW-7D-FD MW-8 MW-8-D MW-8-D-FD MW-8-A MW-16-B MW-16I

10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014

E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 ME53R0 E53R3 E53Q4 E53Q3Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1,1-Trichloroethane µg/L 71556 200 (A) 89 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,1,2,2-Tetrachloroethane µg/L 79345 8.5 78 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,1,2-Trichloro-1,2,2-trifluoroethane µg/L 76131 1.7E+5 (S) 32 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,1,2-Trichloroethane µg/L 79005 5.0 (A) 330 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,1-Dichloroethane µg/L 75343 880 740 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,1-Dichloroethene µg/L 75354 7.0 (A) 130 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2,3-Trichlorobenzene µg/L 87616 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2,4-Trichlorobenzene µg/L 120821 70 (A) 99 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2-Dibromo-3-chloropropane µg/L 96128 0.2 (A) ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2-Dibromoethane µg/L 106934 0.05 (A) 5.7 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2-Dichlorobenzene µg/L 95501 600 (A) 13 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2-Dichloroethane µg/L 107062 5.0 (A) 360 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,2-Dichloropropane µg/L 78875 5.0 (A) 230 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U

1,3-Dichlorobenzene µg/L 541731 6.6 28 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1,4-Dichlorobenzene µg/L 106467 75 (A) 17 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

2-Butanone µg/L 78933 13000 2200 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Hexanone µg/L 591786 1000 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

4-Methyl-2-pentanone µg/L 108101 1800 ID 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Acetone µg/L 67641 730 1700 5.0 U 5.0 U 5.0 U 2.4 J 5.0 U 5.0 U 5.0 U 5.0 U 10 U 5.0 U 5.0 U

Benzene µg/L 71432 5.0 (A) 200 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Bromochloromethane µg/L 74975 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Bromodichloromethane µg/L 75274 80 (A,W) ID 0.50 U 0.50 U 0.50 U 0.77 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U

Bromoform µg/L 75252 80 (A,W) ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Bromomethane µg/L 74839 10 35 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ

Carbon disulfide µg/L 75150 800 ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Carbon tetrachloride µg/L 56235 5.0 (A) 45 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Chlorobenzene µg/L 108907 100 (A) 25 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Chloroethane µg/L 75003 430 1,100 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Chloroform µg/L 67663 80 (A,W) 350 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Chloromethane µg/L 74873 260 ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

cis-1,2-Dichloroethene µg/L 156592 70 (A) 620 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 1.7 0.50 U 0.50 U 0.50 U 0.50 U

cis-1,3-Dichloropropene µg/L 10061015 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Cyclohexane µg/L 110827 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U

Dibromochloromethane µg/L 124481 80 (A,W) ID 0.50 U 0.50 U 0.50 U 1.4 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Dichlorodifluoromethane µg/L 75718 1700 ID 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Ethylbenzene µg/L 100414 74 (E) 18 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Isopropylbenzene µg/L 98828 800 28 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

m,p-Xylene µg/L 179601231 280 (E) 41 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Methyl Acetate µg/L 79209 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Methyl tert-butyl ether µg/L 1634044 40 (E) 7,100 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Methylcyclohexane µg/L 108872 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U

Methylene chloride µg/L 75092 5.0 (A) 1,500 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

o-Xylene µg/L 95476 280 (E) 41 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Styrene µg/L 100425 100 (A) 80 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Tetrachloroethene µg/L 127184 5.0 (A) 60 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 8.0 0.50 U 0.50 U 0.50 U 0.50 U

Toluene µg/L 108883 790 (E) 270 0.50 U 0.50 U 0.50 U 0.27 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

trans-1,2-Dichloroethene µg/L 156605 100 (A) 1,500 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

trans-1,3-Dichloropropene µg/L 10061026 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Trichloroethene µg/L 79016 5.0 (A) 200 (X) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.43 J 0.50 U 0.50 U 0.50 U 0.50 U

Trichlorofluoromethane µg/L 75694 2600 NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Vinyl chloride µg/L 75014 2.0 (A) 13 (X) 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U

Volatile Organic Compounds (VOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

MW-6 MW-6-FD MW-7 MW-7-I MW-7D MW-7D-FD MW-8 MW-8-D MW-8-D-FD MW-8-A MW-16-B MW-16I

10/15/2014 10/15/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014 10/15/2014 10/14/2014 10/13/2014

E53R1 E53R2 E53Q2 E53P9 E53Q0 E53Q1 E53P8 E53R0 ME53R0 E53R3 E53Q4 E53Q3Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now

found at Sections 299.1 to 299.50, which became effective on December 30, 2013.  

Footnotes associated with the criteria are included at:

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

Bold value indicates a detection

Highlighted value indicates an exceedance of 

Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of 

Michigan Groundwater Surface Water Interface Criteria

GSI = groundwater surface water interface criteria

J = The result is an estimated quantity.  The associated numerical value is the 

approximate concentration of the analyte in the sample

J+ = The result is an estimated quantity, but the result may be biased high

J- = The result is an estimated quantity, but the result may be biased low.

U = The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit

UJ = The analyte was analyzed for, but not detected.  The reported quantitation limit is
 approximate concentration of the analyte in the sample

µg/L = micrograms per liter
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Aroclor-1016 µg/L 12674112

Aroclor-1221 µg/L 11104282

Aroclor-1232 µg/L 11141165

Aroclor-1242 µg/L 53469219

Aroclor-1248 µg/L 12672296

Aroclor-1254 µg/L 11097691

Aroclor-1260 µg/L 11096825

Aroclor-1262 µg/L 37324235

Aroclor-1268 µg/L 11100144

Aluminum µg/L 7429905 50 (V) NA

Antimony µg/L 7440360 6.0 (A) 130 (X)

Arsenic µg/L 7440382 10 (A) 10

Barium µg/L 7440393 2,000 (A)   (G)

Beryllium µg/L 7440417 4.0 (A)   (G)

Cadmium µg/L 7440439 5.0 (A)   (G,X)

Calcium µg/L 7440702

Chromium µg/L 7440473 100 (A) 11

Cobalt µg/L 7440484 40 100

Copper µg/L 7440508 1,000 (E)   (G)

Cyanide µg/L 57125 200 (A) 5.2

Iron µg/L 7439896 300 (E) NA

Lead µg/L 7439921 4.0 (L)   (G,X)

Magnesium µg/L 7439954 400000 NA

Manganese µg/L 7439965 50 (E)   (G,X)

Mercury µg/L 7439976 2.0 (A) 0.0013

Nickel µg/L 7440020 100 (A)   (G)

Potassium µg/L 7440097

Selenium µg/L 7782492 50 (A) 5

Silver µg/L 7440224 34 0.2 (M); 0.06

Sodium µg/L 7440235

Thallium µg/L 7440280 2.0 (A) 3.7 (X)

Vanadium µg/L 7440622 4.5 27

Zinc µg/L 7440666 2400   (G)

PCBs

Metals

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

0.5 (A) 0.2 (M); 2.6E-5

MW-16-D MW-22-B MW-22-B MW-40-S MW-40-I MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-203-B-FD MW-204B

10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014 10/16/2014

E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 ME53S0 E53T2

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

29.9 J+ 20.0 U 20.0 U 20.0 U 20.0 U 136 30.8 J+ 20.0 U 29.8 J+ 20.0 U 20.0 U 56.5 J+

2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

0.57 J 0.62 J 0.64 J 13.2 1.0 U 0.49 J 233 1.0 U 13.2 0.43 J 1.0 U 0.32 J

115 106 106 124 36.7 146 373 467 431 148 143 103

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

45200 129000 129000 115000 75800 69700 132000 188000 197000 124000 119000 117000

31.0 2.0 U 2.0 U 8.9 1.1 J 1.5 J 2.0 U 2.0 U 0.85 J 2.0 U 0.70 J 7.9 J+

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.6 J+ 1.0 U 1.1 1.0 U 1.0 U 1.0 U

1.2 J 2.0 U 2.0 U 0.40 J 0.32 J 0.49 J 2.0 U 0.54 J 0.69 J 2.0 U 2.0 U 2.0 U

10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

1150 2510 2540 1840 226 2500 15100 1950 51800 2680 2630 1990

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.30 J 1.0 U 1.0 U 0.29 J 1.0 U 1.0 U 1.0 U

25400 35000 35200 29600 26100 27900 44600 40000 26100 35200 34200 27900

55.3 336 333 503 176 110 81.8 J+ 556 467 158 163 145

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

18.2 1.1 J+ 1.5 J+ 2.7 1.0 U 1.4 3.8 J+ 1.3 2.0 1.1 J+ 1.1 6.7 J+

8550 1950 1960 2650 1690 2700 2600 4100 3220 1810 1740 2350

0.28 J 0.25 J- 0.17 J- 5.0 U 5.0 U 5.0 U 0.15 J- 5.0 U 0.21 J 0.27 J- 0.31 J 5.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

32300 17000 17100 58800 20100 27600 38000 92400 11700 28100 27000 33100

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2.0 U 2.0 U 2.0 U 108 1.1 J- 1.5 J- 5.5 J+ 2.0 U 2.4 J- 2.0 U 2.0 U 2.0 U

PCBs

Metals
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1'-Biphenyl µg/L 92524

1,2,4,5-Tetrachlorobenzene µg/L 95943 1,300 (S) 2.9 (X)

2,2'-Oxybis(1-chloropropane) µg/L 108601

2,3,4,6-Tetrachlorophenol µg/L 58902

2,4,5-Trichlorophenol µg/L 95954 730 NA

2,4,6-Trichlorophenol µg/L 88062 120 5

2,4-Dichlorophenol µg/L 120832 73 11

2,4-Dimethylphenol µg/L 105679 370 380

2,4-Dinitrophenol µg/L 51285

2,4-Dinitrotoluene µg/L 121142 7.7 NA

2,6-Dinitrotoluene µg/L 606202

2-Chloronaphthalene µg/L 91587 1800 NA

2-Chlorophenol µg/L 95578 45 18

2-Methylnaphthalene µg/L 91576 260 19

2-Methylphenol µg/L 95487 370 (J) 30 (J)

2-Nitroaniline µg/L 88744

2-Nitrophenol µg/L 88755 20 ID

3,3'-Dichlorobenzidine µg/L 91941 1.1 0.3 (M); 0.2

3-Nitroaniline µg/L 99092

4,6-Dinitro-2-methylphenol µg/L 534521 20 (M); 2.6 NA

4-Bromophenyl-phenylether µg/L 101553

4-Chloro-3-methylphenol µg/L 59507 150 7.4

4-Chloroaniline µg/L 106478

4-Chlorophenyl-phenylether µg/L 7005723

4-Methylphenol µg/L 106445 370 (J) 30 (J)

4-Nitroaniline µg/L 100016

4-Nitrophenol µg/L 100027

Acenaphthene µg/L 83329 1300 38

Acenaphthylene µg/L 208968 52 ID

Acetophenone µg/L 98862 1500 ID

Anthracene µg/L 120127 43 (S) ID

Atrazine µg/L 1912249 3.0 (A) 7.3

Benzaldehyde µg/L 100527

Benzo(a)anthracene µg/L 56553 2.1 ID

Benzo(a)pyrene µg/L 50328 5.0 (A) ID

Benzo(b)fluoranthene µg/L 205992 1.5 (S,AA) ID

Benzo(g,h,i)perylene µg/L 191242 1.0 (M); 0.26 (S) ID

Benzo(k)fluoranthene µg/L 207089 1.0 (M); 0.8 (S) NA

Bis(2-chloroethoxy)methane µg/L 111911

Bis(2-chloroethyl)ether µg/L 111444 2 1.0 (M); 0.79

Bis(2-ethylhexyl)phthalate µg/L 117817 6.0 (A) 25

Butylbenzylphthalate µg/L 85687 1200 67 (X)

Caprolactam µg/L 105602 5800 NA

Carbazole µg/L 86748 85 10 (M); 4.0

Chrysene µg/L 218019 1.6 (S) ID

Dibenzo(a,h)anthracene µg/L 53703 2.0 (M); 0.21 ID

Dibenzofuran µg/L 132649 ID 4

Diethylphthalate µg/L 84662 5500 110

Dimethylphthalate µg/L 131113 73000 NA

Di-n-butylphthalate µg/L 84742 880 9.7

Di-n-octylphthalate µg/L 117840 130 ID

Fluoranthene µg/L 206440 210 (S) 1.6

Fluorene µg/L 86737 880 12

Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003

Hexachlorobutadiene µg/L 87683 15 0.053

Hexachlorocyclopentadiene µg/L 77474 50 (A) ID

Hexachloroethane µg/L 67721 7.3 6.7 (X)

Indeno(1,2,3-cd)pyrene µg/L 193395 2.0 (M); 0.022 (S) ID

Isophorone µg/L 78591 770 1,300 (X)

Naphthalene µg/L 91203 520 11

Nitrobenzene µg/L 98953 3.4 180 (X)

N-Nitroso-di-n-propylamine µg/L 621647 5.0 (M); 0.19 NA

N-Nitrosodiphenylamine µg/L 86306 270 NA

Pentachlorophenol µg/L 87865 1.0 (A)   (G,X)

Phenanthrene µg/L 85018 52 2.0 (M); 1.4

Phenol µg/L 108952 4400 450

Pyrene µg/L 129000 140 (S) ID

Semi-Volatile Organic Compounds (SVOCs)

MW-16-D MW-22-B MW-22-B MW-40-S MW-40-I MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-203-B-FD MW-204B

10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014 10/16/2014

E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 ME53S0 E53T2

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 1.1 J 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.85 J 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 1.5 J 5.0 U 1.6 J

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 1.7 J 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Semi-Volatile Organic Compounds (SVOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1,1-Trichloroethane µg/L 71556 200 (A) 89

1,1,2,2-Tetrachloroethane µg/L 79345 8.5 78 (X)

1,1,2-Trichloro-1,2,2-trifluoroethane µg/L 76131 1.7E+5 (S) 32

1,1,2-Trichloroethane µg/L 79005 5.0 (A) 330 (X)

1,1-Dichloroethane µg/L 75343 880 740

1,1-Dichloroethene µg/L 75354 7.0 (A) 130

1,2,3-Trichlorobenzene µg/L 87616

1,2,4-Trichlorobenzene µg/L 120821 70 (A) 99 (X)

1,2-Dibromo-3-chloropropane µg/L 96128 0.2 (A) ID

1,2-Dibromoethane µg/L 106934 0.05 (A) 5.7 (X)

1,2-Dichlorobenzene µg/L 95501 600 (A) 13

1,2-Dichloroethane µg/L 107062 5.0 (A) 360 (X)

1,2-Dichloropropane µg/L 78875 5.0 (A) 230 (X)

1,3-Dichlorobenzene µg/L 541731 6.6 28

1,4-Dichlorobenzene µg/L 106467 75 (A) 17

2-Butanone µg/L 78933 13000 2200

2-Hexanone µg/L 591786 1000 ID

4-Methyl-2-pentanone µg/L 108101 1800 ID

Acetone µg/L 67641 730 1700

Benzene µg/L 71432 5.0 (A) 200 (X)

Bromochloromethane µg/L 74975

Bromodichloromethane µg/L 75274 80 (A,W) ID

Bromoform µg/L 75252 80 (A,W) ID

Bromomethane µg/L 74839 10 35

Carbon disulfide µg/L 75150 800 ID

Carbon tetrachloride µg/L 56235 5.0 (A) 45 (X)

Chlorobenzene µg/L 108907 100 (A) 25

Chloroethane µg/L 75003 430 1,100 (X)

Chloroform µg/L 67663 80 (A,W) 350

Chloromethane µg/L 74873 260 ID

cis-1,2-Dichloroethene µg/L 156592 70 (A) 620

cis-1,3-Dichloropropene µg/L 10061015

Cyclohexane µg/L 110827

Dibromochloromethane µg/L 124481 80 (A,W) ID

Dichlorodifluoromethane µg/L 75718 1700 ID

Ethylbenzene µg/L 100414 74 (E) 18

Isopropylbenzene µg/L 98828 800 28

m,p-Xylene µg/L 179601231 280 (E) 41

Methyl Acetate µg/L 79209

Methyl tert-butyl ether µg/L 1634044 40 (E) 7,100 (X)

Methylcyclohexane µg/L 108872

Methylene chloride µg/L 75092 5.0 (A) 1,500 (X)

o-Xylene µg/L 95476 280 (E) 41

Styrene µg/L 100425 100 (A) 80 (X)

Tetrachloroethene µg/L 127184 5.0 (A) 60 (X)

Toluene µg/L 108883 790 (E) 270

trans-1,2-Dichloroethene µg/L 156605 100 (A) 1,500 (X)

trans-1,3-Dichloropropene µg/L 10061026

Trichloroethene µg/L 79016 5.0 (A) 200 (X)

Trichlorofluoromethane µg/L 75694 2600 NA

Vinyl chloride µg/L 75014 2.0 (A) 13 (X)

Volatile Organic Compounds (VOCs)

MW-16-D MW-22-B MW-22-B MW-40-S MW-40-I MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-203-B-FD MW-204B

10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014 10/16/2014

E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 ME53S0 E53T2

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 10 U 10 U 5.0 U 5.0 U 10 U 10 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 UJ 0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ 0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.38 J 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Volatile Organic Compounds (VOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now

found at Sections 299.1 to 299.50, which became effective on December 30, 2013.  

Footnotes associated with the criteria are included at:

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

Bold value indicates a detection

Highlighted value indicates an exceedance of 

Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of 

Michigan Groundwater Surface Water Interface Criteria

GSI = groundwater surface water interface criteria

J = The result is an estimated quantity.  The associated numerical value is the 

approximate concentration of the analyte in the sample

J+ = The result is an estimated quantity, but the result may be biased high

J- = The result is an estimated quantity, but the result may be biased low.

U = The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit

UJ = The analyte was analyzed for, but not detected.  The reported quantitation limit is
 approximate concentration of the analyte in the sample

µg/L = micrograms per liter

MW-16-D MW-22-B MW-22-B MW-40-S MW-40-I MW-40-D MW-122B MW-125A MW-201-B MW-203-B MW-203-B-FD MW-204B

10/15/2014 10/16/2014 10/16/2014 10/14/2014 10/14/2014 10/15/2014 10/17/2014 10/13/2014 10/15/2014 10/16/2014 10/16/2014 10/16/2014

E53Q9 E53S8 E53S9 E53P6 E53P7 E53Q8 E53W2 E53P3 E53R4 E53S0 ME53S0 E53T2
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Aroclor-1016 µg/L 12674112

Aroclor-1221 µg/L 11104282

Aroclor-1232 µg/L 11141165

Aroclor-1242 µg/L 53469219

Aroclor-1248 µg/L 12672296

Aroclor-1254 µg/L 11097691

Aroclor-1260 µg/L 11096825

Aroclor-1262 µg/L 37324235

Aroclor-1268 µg/L 11100144

Aluminum µg/L 7429905 50 (V) NA

Antimony µg/L 7440360 6.0 (A) 130 (X)

Arsenic µg/L 7440382 10 (A) 10

Barium µg/L 7440393 2,000 (A)   (G)

Beryllium µg/L 7440417 4.0 (A)   (G)

Cadmium µg/L 7440439 5.0 (A)   (G,X)

Calcium µg/L 7440702

Chromium µg/L 7440473 100 (A) 11

Cobalt µg/L 7440484 40 100

Copper µg/L 7440508 1,000 (E)   (G)

Cyanide µg/L 57125 200 (A) 5.2

Iron µg/L 7439896 300 (E) NA

Lead µg/L 7439921 4.0 (L)   (G,X)

Magnesium µg/L 7439954 400000 NA

Manganese µg/L 7439965 50 (E)   (G,X)

Mercury µg/L 7439976 2.0 (A) 0.0013

Nickel µg/L 7440020 100 (A)   (G)

Potassium µg/L 7440097

Selenium µg/L 7782492 50 (A) 5

Silver µg/L 7440224 34 0.2 (M); 0.06

Sodium µg/L 7440235

Thallium µg/L 7440280 2.0 (A) 3.7 (X)

Vanadium µg/L 7440622 4.5 27

Zinc µg/L 7440666 2400   (G)

PCBs

Metals

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

0.5 (A) 0.2 (M); 2.6E-5

MW-205B MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MW-214 MW-218 MW-221R MW-222 MW-224

10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E53S2 E53W3 E53T9 E53W1 E53P4 E53P2

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

33.4 J+ 45.4 J+ 20.0 U 20.0 U 20.0 U 20.0 U 22.8 J+ 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U

2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

0.65 J 0.63 J 19.1 0.24 J 0.77 J 0.64 J 68.2 36.2 61.4 23.9 3.2 40.0

13.3 132 520 187 271 261 406 318 401 275 80.4 773

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

8530 130000 160000 112000 118000 113000 197000 174000 107000 125000 125000 222000

20.9 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 6.4 0.90 J

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.1 J+ 1.0 U 1.0 U 1.0 U 1.0 U 1.1

3.8 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 0.40 J

10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

351 2350 9850 2360 2260 2170 38400 15100 4870 23800 2340 51900

1.0 U 1.0 U 1.4 1.0 U 0.24 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

31200 34100 34600 33900 31300 30200 40500 52600 25400 44400 36400 31200

20.9 J+ 376 391 134 74.1 73.5 J+ 109 J+ 82.5 J+ 203 481 189 837

0.072 J 0.20 U 0.20 U 0.20 U 0.031 J 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

59.2 2.0 J+ 1.9 J+ 1.0 U 1.0 U 1.0 U 4.3 J+ 2.2 J+ 1.0 U 1.6 J+ 2.0 8.0

11500 2060 2970 1210 1330 1250 5150 2900 1920 2890 1660 1730

5.0 U 0.35 J- 0.15 J- 5.0 U 5.0 U 5.0 U 0.27 J- 0.34 J- 5.0 U 0.27 J- 5.0 U 5.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

24800 23800 132000 12000 5450 5190 40400 42200 55100 34700 16700 6420

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.3 J+ 2.0 U 2.5 J 2.0 U 1.1 J- 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 63.9 4.2

PCBs

Metals
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1'-Biphenyl µg/L 92524

1,2,4,5-Tetrachlorobenzene µg/L 95943 1,300 (S) 2.9 (X)

2,2'-Oxybis(1-chloropropane) µg/L 108601

2,3,4,6-Tetrachlorophenol µg/L 58902

2,4,5-Trichlorophenol µg/L 95954 730 NA

2,4,6-Trichlorophenol µg/L 88062 120 5

2,4-Dichlorophenol µg/L 120832 73 11

2,4-Dimethylphenol µg/L 105679 370 380

2,4-Dinitrophenol µg/L 51285

2,4-Dinitrotoluene µg/L 121142 7.7 NA

2,6-Dinitrotoluene µg/L 606202

2-Chloronaphthalene µg/L 91587 1800 NA

2-Chlorophenol µg/L 95578 45 18

2-Methylnaphthalene µg/L 91576 260 19

2-Methylphenol µg/L 95487 370 (J) 30 (J)

2-Nitroaniline µg/L 88744

2-Nitrophenol µg/L 88755 20 ID

3,3'-Dichlorobenzidine µg/L 91941 1.1 0.3 (M); 0.2

3-Nitroaniline µg/L 99092

4,6-Dinitro-2-methylphenol µg/L 534521 20 (M); 2.6 NA

4-Bromophenyl-phenylether µg/L 101553

4-Chloro-3-methylphenol µg/L 59507 150 7.4

4-Chloroaniline µg/L 106478

4-Chlorophenyl-phenylether µg/L 7005723

4-Methylphenol µg/L 106445 370 (J) 30 (J)

4-Nitroaniline µg/L 100016

4-Nitrophenol µg/L 100027

Acenaphthene µg/L 83329 1300 38

Acenaphthylene µg/L 208968 52 ID

Acetophenone µg/L 98862 1500 ID

Anthracene µg/L 120127 43 (S) ID

Atrazine µg/L 1912249 3.0 (A) 7.3

Benzaldehyde µg/L 100527

Benzo(a)anthracene µg/L 56553 2.1 ID

Benzo(a)pyrene µg/L 50328 5.0 (A) ID

Benzo(b)fluoranthene µg/L 205992 1.5 (S,AA) ID

Benzo(g,h,i)perylene µg/L 191242 1.0 (M); 0.26 (S) ID

Benzo(k)fluoranthene µg/L 207089 1.0 (M); 0.8 (S) NA

Bis(2-chloroethoxy)methane µg/L 111911

Bis(2-chloroethyl)ether µg/L 111444 2 1.0 (M); 0.79

Bis(2-ethylhexyl)phthalate µg/L 117817 6.0 (A) 25

Butylbenzylphthalate µg/L 85687 1200 67 (X)

Caprolactam µg/L 105602 5800 NA

Carbazole µg/L 86748 85 10 (M); 4.0

Chrysene µg/L 218019 1.6 (S) ID

Dibenzo(a,h)anthracene µg/L 53703 2.0 (M); 0.21 ID

Dibenzofuran µg/L 132649 ID 4

Diethylphthalate µg/L 84662 5500 110

Dimethylphthalate µg/L 131113 73000 NA

Di-n-butylphthalate µg/L 84742 880 9.7

Di-n-octylphthalate µg/L 117840 130 ID

Fluoranthene µg/L 206440 210 (S) 1.6

Fluorene µg/L 86737 880 12

Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003

Hexachlorobutadiene µg/L 87683 15 0.053

Hexachlorocyclopentadiene µg/L 77474 50 (A) ID

Hexachloroethane µg/L 67721 7.3 6.7 (X)

Indeno(1,2,3-cd)pyrene µg/L 193395 2.0 (M); 0.022 (S) ID

Isophorone µg/L 78591 770 1,300 (X)

Naphthalene µg/L 91203 520 11

Nitrobenzene µg/L 98953 3.4 180 (X)

N-Nitroso-di-n-propylamine µg/L 621647 5.0 (M); 0.19 NA

N-Nitrosodiphenylamine µg/L 86306 270 NA

Pentachlorophenol µg/L 87865 1.0 (A)   (G,X)

Phenanthrene µg/L 85018 52 2.0 (M); 1.4

Phenol µg/L 108952 4400 450

Pyrene µg/L 129000 140 (S) ID

Semi-Volatile Organic Compounds (SVOCs)

MW-205B MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MW-214 MW-218 MW-221R MW-222 MW-224

10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E53S2 E53W3 E53T9 E53W1 E53P4 E53P2

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 0.71 J

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Semi-Volatile Organic Compounds (SVOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1,1-Trichloroethane µg/L 71556 200 (A) 89

1,1,2,2-Tetrachloroethane µg/L 79345 8.5 78 (X)

1,1,2-Trichloro-1,2,2-trifluoroethane µg/L 76131 1.7E+5 (S) 32

1,1,2-Trichloroethane µg/L 79005 5.0 (A) 330 (X)

1,1-Dichloroethane µg/L 75343 880 740

1,1-Dichloroethene µg/L 75354 7.0 (A) 130

1,2,3-Trichlorobenzene µg/L 87616

1,2,4-Trichlorobenzene µg/L 120821 70 (A) 99 (X)

1,2-Dibromo-3-chloropropane µg/L 96128 0.2 (A) ID

1,2-Dibromoethane µg/L 106934 0.05 (A) 5.7 (X)

1,2-Dichlorobenzene µg/L 95501 600 (A) 13

1,2-Dichloroethane µg/L 107062 5.0 (A) 360 (X)

1,2-Dichloropropane µg/L 78875 5.0 (A) 230 (X)

1,3-Dichlorobenzene µg/L 541731 6.6 28

1,4-Dichlorobenzene µg/L 106467 75 (A) 17

2-Butanone µg/L 78933 13000 2200

2-Hexanone µg/L 591786 1000 ID

4-Methyl-2-pentanone µg/L 108101 1800 ID

Acetone µg/L 67641 730 1700

Benzene µg/L 71432 5.0 (A) 200 (X)

Bromochloromethane µg/L 74975

Bromodichloromethane µg/L 75274 80 (A,W) ID

Bromoform µg/L 75252 80 (A,W) ID

Bromomethane µg/L 74839 10 35

Carbon disulfide µg/L 75150 800 ID

Carbon tetrachloride µg/L 56235 5.0 (A) 45 (X)

Chlorobenzene µg/L 108907 100 (A) 25

Chloroethane µg/L 75003 430 1,100 (X)

Chloroform µg/L 67663 80 (A,W) 350

Chloromethane µg/L 74873 260 ID

cis-1,2-Dichloroethene µg/L 156592 70 (A) 620

cis-1,3-Dichloropropene µg/L 10061015

Cyclohexane µg/L 110827

Dibromochloromethane µg/L 124481 80 (A,W) ID

Dichlorodifluoromethane µg/L 75718 1700 ID

Ethylbenzene µg/L 100414 74 (E) 18

Isopropylbenzene µg/L 98828 800 28

m,p-Xylene µg/L 179601231 280 (E) 41

Methyl Acetate µg/L 79209

Methyl tert-butyl ether µg/L 1634044 40 (E) 7,100 (X)

Methylcyclohexane µg/L 108872

Methylene chloride µg/L 75092 5.0 (A) 1,500 (X)

o-Xylene µg/L 95476 280 (E) 41

Styrene µg/L 100425 100 (A) 80 (X)

Tetrachloroethene µg/L 127184 5.0 (A) 60 (X)

Toluene µg/L 108883 790 (E) 270

trans-1,2-Dichloroethene µg/L 156605 100 (A) 1,500 (X)

trans-1,3-Dichloropropene µg/L 10061026

Trichloroethene µg/L 79016 5.0 (A) 200 (X)

Trichlorofluoromethane µg/L 75694 2600 NA

Vinyl chloride µg/L 75014 2.0 (A) 13 (X)

Volatile Organic Compounds (VOCs)

MW-205B MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MW-214 MW-218 MW-221R MW-222 MW-224

10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E53S2 E53W3 E53T9 E53W1 E53P4 E53P2

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.28 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.097 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.71 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 1.1 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Volatile Organic Compounds (VOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now

found at Sections 299.1 to 299.50, which became effective on December 30, 2013.  

Footnotes associated with the criteria are included at:

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

Bold value indicates a detection

Highlighted value indicates an exceedance of 

Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of 

Michigan Groundwater Surface Water Interface Criteria

GSI = groundwater surface water interface criteria

J = The result is an estimated quantity.  The associated numerical value is the 

approximate concentration of the analyte in the sample

J+ = The result is an estimated quantity, but the result may be biased high

J- = The result is an estimated quantity, but the result may be biased low.

U = The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit

UJ = The analyte was analyzed for, but not detected.  The reported quantitation limit is
 approximate concentration of the analyte in the sample

µg/L = micrograms per liter

MW-205B MW-207 MW-208 MW-209 MW-211 MW-211 MW-212 MW-214 MW-218 MW-221R MW-222 MW-224

10/17/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/13/2014

E53W4 E53S3 E53T0 E53S1 E53R8 E53R9 E53S2 E53W3 E53T9 E53W1 E53P4 E53P2
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Aroclor-1016 µg/L 12674112

Aroclor-1221 µg/L 11104282

Aroclor-1232 µg/L 11141165

Aroclor-1242 µg/L 53469219

Aroclor-1248 µg/L 12672296

Aroclor-1254 µg/L 11097691

Aroclor-1260 µg/L 11096825

Aroclor-1262 µg/L 37324235

Aroclor-1268 µg/L 11100144

Aluminum µg/L 7429905 50 (V) NA

Antimony µg/L 7440360 6.0 (A) 130 (X)

Arsenic µg/L 7440382 10 (A) 10

Barium µg/L 7440393 2,000 (A)   (G)

Beryllium µg/L 7440417 4.0 (A)   (G)

Cadmium µg/L 7440439 5.0 (A)   (G,X)

Calcium µg/L 7440702

Chromium µg/L 7440473 100 (A) 11

Cobalt µg/L 7440484 40 100

Copper µg/L 7440508 1,000 (E)   (G)

Cyanide µg/L 57125 200 (A) 5.2

Iron µg/L 7439896 300 (E) NA

Lead µg/L 7439921 4.0 (L)   (G,X)

Magnesium µg/L 7439954 400000 NA

Manganese µg/L 7439965 50 (E)   (G,X)

Mercury µg/L 7439976 2.0 (A) 0.0013

Nickel µg/L 7440020 100 (A)   (G)

Potassium µg/L 7440097

Selenium µg/L 7782492 50 (A) 5

Silver µg/L 7440224 34 0.2 (M); 0.06

Sodium µg/L 7440235

Thallium µg/L 7440280 2.0 (A) 3.7 (X)

Vanadium µg/L 7440622 4.5 27

Zinc µg/L 7440666 2400   (G)

PCBs

Metals

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

0.5 (A) 0.2 (M); 2.6E-5

MW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714 Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014

E53T1 E53W0 E53S4 E53S5 E53S6 E53S7 E53P5 E53Q5 E53Q6 E53Q7 E53R5 E53R6

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ

20.0 U 36.9 J+ 20.0 U 20.0 U 20.0 U 20.0 U

2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

4.9 102 1.0 U 1.0 U 1.0 U 1.0 U

518 375 10.0 U 10.0 U 10.0 U 10.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

122000 133000 500 U 500 U 500 U 500 U

2.0 U 2.0 U 2.0 U 2.0 U 0.95 J 2.5

1.9 J+ 1.2 J+ 1.0 U 1.0 U 1.0 U 1.0 U

2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

5660 20900 200 U 200 U 200 U 200 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

27600 33200 500 U 500 U 500 U 500 U

1320 166 1.0 U 1.0 U 4.0 26.2

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

3.8 J+ 2.4 J+ 1.0 U 1.0 U 1.7 J+ 3.8

2990 4360 500 U 500 U 500 U 500 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

70300 20200 500 U 500 U 500 U 500 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2.0 U 2.5 J 2.0 U 2.0 U 10.9 0.34 J-

PCBs

Metals
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1'-Biphenyl µg/L 92524

1,2,4,5-Tetrachlorobenzene µg/L 95943 1,300 (S) 2.9 (X)

2,2'-Oxybis(1-chloropropane) µg/L 108601

2,3,4,6-Tetrachlorophenol µg/L 58902

2,4,5-Trichlorophenol µg/L 95954 730 NA

2,4,6-Trichlorophenol µg/L 88062 120 5

2,4-Dichlorophenol µg/L 120832 73 11

2,4-Dimethylphenol µg/L 105679 370 380

2,4-Dinitrophenol µg/L 51285

2,4-Dinitrotoluene µg/L 121142 7.7 NA

2,6-Dinitrotoluene µg/L 606202

2-Chloronaphthalene µg/L 91587 1800 NA

2-Chlorophenol µg/L 95578 45 18

2-Methylnaphthalene µg/L 91576 260 19

2-Methylphenol µg/L 95487 370 (J) 30 (J)

2-Nitroaniline µg/L 88744

2-Nitrophenol µg/L 88755 20 ID

3,3'-Dichlorobenzidine µg/L 91941 1.1 0.3 (M); 0.2

3-Nitroaniline µg/L 99092

4,6-Dinitro-2-methylphenol µg/L 534521 20 (M); 2.6 NA

4-Bromophenyl-phenylether µg/L 101553

4-Chloro-3-methylphenol µg/L 59507 150 7.4

4-Chloroaniline µg/L 106478

4-Chlorophenyl-phenylether µg/L 7005723

4-Methylphenol µg/L 106445 370 (J) 30 (J)

4-Nitroaniline µg/L 100016

4-Nitrophenol µg/L 100027

Acenaphthene µg/L 83329 1300 38

Acenaphthylene µg/L 208968 52 ID

Acetophenone µg/L 98862 1500 ID

Anthracene µg/L 120127 43 (S) ID

Atrazine µg/L 1912249 3.0 (A) 7.3

Benzaldehyde µg/L 100527

Benzo(a)anthracene µg/L 56553 2.1 ID

Benzo(a)pyrene µg/L 50328 5.0 (A) ID

Benzo(b)fluoranthene µg/L 205992 1.5 (S,AA) ID

Benzo(g,h,i)perylene µg/L 191242 1.0 (M); 0.26 (S) ID

Benzo(k)fluoranthene µg/L 207089 1.0 (M); 0.8 (S) NA

Bis(2-chloroethoxy)methane µg/L 111911

Bis(2-chloroethyl)ether µg/L 111444 2 1.0 (M); 0.79

Bis(2-ethylhexyl)phthalate µg/L 117817 6.0 (A) 25

Butylbenzylphthalate µg/L 85687 1200 67 (X)

Caprolactam µg/L 105602 5800 NA

Carbazole µg/L 86748 85 10 (M); 4.0

Chrysene µg/L 218019 1.6 (S) ID

Dibenzo(a,h)anthracene µg/L 53703 2.0 (M); 0.21 ID

Dibenzofuran µg/L 132649 ID 4

Diethylphthalate µg/L 84662 5500 110

Dimethylphthalate µg/L 131113 73000 NA

Di-n-butylphthalate µg/L 84742 880 9.7

Di-n-octylphthalate µg/L 117840 130 ID

Fluoranthene µg/L 206440 210 (S) 1.6

Fluorene µg/L 86737 880 12

Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003

Hexachlorobutadiene µg/L 87683 15 0.053

Hexachlorocyclopentadiene µg/L 77474 50 (A) ID

Hexachloroethane µg/L 67721 7.3 6.7 (X)

Indeno(1,2,3-cd)pyrene µg/L 193395 2.0 (M); 0.022 (S) ID

Isophorone µg/L 78591 770 1,300 (X)

Naphthalene µg/L 91203 520 11

Nitrobenzene µg/L 98953 3.4 180 (X)

N-Nitroso-di-n-propylamine µg/L 621647 5.0 (M); 0.19 NA

N-Nitrosodiphenylamine µg/L 86306 270 NA

Pentachlorophenol µg/L 87865 1.0 (A)   (G,X)

Phenanthrene µg/L 85018 52 2.0 (M); 1.4

Phenol µg/L 108952 4400 450

Pyrene µg/L 129000 140 (S) ID

Semi-Volatile Organic Compounds (SVOCs)

MW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714 Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014

E53T1 E53W0 E53S4 E53S5 E53S6 E53S7 E53P5 E53Q5 E53Q6 E53Q7 E53R5 E53R6

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

10 U 10 U 10 U 10 U 10 U 10 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Semi-Volatile Organic Compounds (SVOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1,1-Trichloroethane µg/L 71556 200 (A) 89

1,1,2,2-Tetrachloroethane µg/L 79345 8.5 78 (X)

1,1,2-Trichloro-1,2,2-trifluoroethane µg/L 76131 1.7E+5 (S) 32

1,1,2-Trichloroethane µg/L 79005 5.0 (A) 330 (X)

1,1-Dichloroethane µg/L 75343 880 740

1,1-Dichloroethene µg/L 75354 7.0 (A) 130

1,2,3-Trichlorobenzene µg/L 87616

1,2,4-Trichlorobenzene µg/L 120821 70 (A) 99 (X)

1,2-Dibromo-3-chloropropane µg/L 96128 0.2 (A) ID

1,2-Dibromoethane µg/L 106934 0.05 (A) 5.7 (X)

1,2-Dichlorobenzene µg/L 95501 600 (A) 13

1,2-Dichloroethane µg/L 107062 5.0 (A) 360 (X)

1,2-Dichloropropane µg/L 78875 5.0 (A) 230 (X)

1,3-Dichlorobenzene µg/L 541731 6.6 28

1,4-Dichlorobenzene µg/L 106467 75 (A) 17

2-Butanone µg/L 78933 13000 2200

2-Hexanone µg/L 591786 1000 ID

4-Methyl-2-pentanone µg/L 108101 1800 ID

Acetone µg/L 67641 730 1700

Benzene µg/L 71432 5.0 (A) 200 (X)

Bromochloromethane µg/L 74975

Bromodichloromethane µg/L 75274 80 (A,W) ID

Bromoform µg/L 75252 80 (A,W) ID

Bromomethane µg/L 74839 10 35

Carbon disulfide µg/L 75150 800 ID

Carbon tetrachloride µg/L 56235 5.0 (A) 45 (X)

Chlorobenzene µg/L 108907 100 (A) 25

Chloroethane µg/L 75003 430 1,100 (X)

Chloroform µg/L 67663 80 (A,W) 350

Chloromethane µg/L 74873 260 ID

cis-1,2-Dichloroethene µg/L 156592 70 (A) 620

cis-1,3-Dichloropropene µg/L 10061015

Cyclohexane µg/L 110827

Dibromochloromethane µg/L 124481 80 (A,W) ID

Dichlorodifluoromethane µg/L 75718 1700 ID

Ethylbenzene µg/L 100414 74 (E) 18

Isopropylbenzene µg/L 98828 800 28

m,p-Xylene µg/L 179601231 280 (E) 41

Methyl Acetate µg/L 79209

Methyl tert-butyl ether µg/L 1634044 40 (E) 7,100 (X)

Methylcyclohexane µg/L 108872

Methylene chloride µg/L 75092 5.0 (A) 1,500 (X)

o-Xylene µg/L 95476 280 (E) 41

Styrene µg/L 100425 100 (A) 80 (X)

Tetrachloroethene µg/L 127184 5.0 (A) 60 (X)

Toluene µg/L 108883 790 (E) 270

trans-1,2-Dichloroethene µg/L 156605 100 (A) 1,500 (X)

trans-1,3-Dichloropropene µg/L 10061026

Trichloroethene µg/L 79016 5.0 (A) 200 (X)

Trichlorofluoromethane µg/L 75694 2600 NA

Vinyl chloride µg/L 75014 2.0 (A) 13 (X)

Volatile Organic Compounds (VOCs)

MW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714 Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014

E53T1 E53W0 E53S4 E53S5 E53S6 E53S7 E53P5 E53Q5 E53Q6 E53Q7 E53R5 E53R6

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.68 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 3.8 4.1 4.5 U 3.8 U 4.7 5.1 J 5.0 4.9 5.0 4.9

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.46 J 0.76 0.52 0.40 J 1.0 U 1.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Volatile Organic Compounds (VOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now

found at Sections 299.1 to 299.50, which became effective on December 30, 2013.  

Footnotes associated with the criteria are included at:

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

Bold value indicates a detection

Highlighted value indicates an exceedance of 

Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of 

Michigan Groundwater Surface Water Interface Criteria

GSI = groundwater surface water interface criteria

J = The result is an estimated quantity.  The associated numerical value is the 

approximate concentration of the analyte in the sample

J+ = The result is an estimated quantity, but the result may be biased high

J- = The result is an estimated quantity, but the result may be biased low.

U = The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit

UJ = The analyte was analyzed for, but not detected.  The reported quantitation limit is
 approximate concentration of the analyte in the sample

µg/L = micrograms per liter

MW-231 MW-232 FB-01-101714 FB-02-101714 EB-01-101714 EB-02-101714 Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/16/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/17/2014 10/13/2014 10/14/2014 10/14/2014 10/14/2014 10/15/2014 10/15/2014

E53T1 E53W0 E53S4 E53S5 E53S6 E53S7 E53P5 E53Q5 E53Q6 E53Q7 E53R5 E53R6
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Aroclor-1016 µg/L 12674112

Aroclor-1221 µg/L 11104282

Aroclor-1232 µg/L 11141165

Aroclor-1242 µg/L 53469219

Aroclor-1248 µg/L 12672296

Aroclor-1254 µg/L 11097691

Aroclor-1260 µg/L 11096825

Aroclor-1262 µg/L 37324235

Aroclor-1268 µg/L 11100144

Aluminum µg/L 7429905 50 (V) NA

Antimony µg/L 7440360 6.0 (A) 130 (X)

Arsenic µg/L 7440382 10 (A) 10

Barium µg/L 7440393 2,000 (A)   (G)

Beryllium µg/L 7440417 4.0 (A)   (G)

Cadmium µg/L 7440439 5.0 (A)   (G,X)

Calcium µg/L 7440702

Chromium µg/L 7440473 100 (A) 11

Cobalt µg/L 7440484 40 100

Copper µg/L 7440508 1,000 (E)   (G)

Cyanide µg/L 57125 200 (A) 5.2

Iron µg/L 7439896 300 (E) NA

Lead µg/L 7439921 4.0 (L)   (G,X)

Magnesium µg/L 7439954 400000 NA

Manganese µg/L 7439965 50 (E)   (G,X)

Mercury µg/L 7439976 2.0 (A) 0.0013

Nickel µg/L 7440020 100 (A)   (G)

Potassium µg/L 7440097

Selenium µg/L 7782492 50 (A) 5

Silver µg/L 7440224 34 0.2 (M); 0.06

Sodium µg/L 7440235

Thallium µg/L 7440280 2.0 (A) 3.7 (X)

Vanadium µg/L 7440622 4.5 27

Zinc µg/L 7440666 2400   (G)

PCBs

Metals

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

0.5 (A) 0.2 (M); 2.6E-5

Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014

E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8
PCBs

Metals
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1'-Biphenyl µg/L 92524

1,2,4,5-Tetrachlorobenzene µg/L 95943 1,300 (S) 2.9 (X)

2,2'-Oxybis(1-chloropropane) µg/L 108601

2,3,4,6-Tetrachlorophenol µg/L 58902

2,4,5-Trichlorophenol µg/L 95954 730 NA

2,4,6-Trichlorophenol µg/L 88062 120 5

2,4-Dichlorophenol µg/L 120832 73 11

2,4-Dimethylphenol µg/L 105679 370 380

2,4-Dinitrophenol µg/L 51285

2,4-Dinitrotoluene µg/L 121142 7.7 NA

2,6-Dinitrotoluene µg/L 606202

2-Chloronaphthalene µg/L 91587 1800 NA

2-Chlorophenol µg/L 95578 45 18

2-Methylnaphthalene µg/L 91576 260 19

2-Methylphenol µg/L 95487 370 (J) 30 (J)

2-Nitroaniline µg/L 88744

2-Nitrophenol µg/L 88755 20 ID

3,3'-Dichlorobenzidine µg/L 91941 1.1 0.3 (M); 0.2

3-Nitroaniline µg/L 99092

4,6-Dinitro-2-methylphenol µg/L 534521 20 (M); 2.6 NA

4-Bromophenyl-phenylether µg/L 101553

4-Chloro-3-methylphenol µg/L 59507 150 7.4

4-Chloroaniline µg/L 106478

4-Chlorophenyl-phenylether µg/L 7005723

4-Methylphenol µg/L 106445 370 (J) 30 (J)

4-Nitroaniline µg/L 100016

4-Nitrophenol µg/L 100027

Acenaphthene µg/L 83329 1300 38

Acenaphthylene µg/L 208968 52 ID

Acetophenone µg/L 98862 1500 ID

Anthracene µg/L 120127 43 (S) ID

Atrazine µg/L 1912249 3.0 (A) 7.3

Benzaldehyde µg/L 100527

Benzo(a)anthracene µg/L 56553 2.1 ID

Benzo(a)pyrene µg/L 50328 5.0 (A) ID

Benzo(b)fluoranthene µg/L 205992 1.5 (S,AA) ID

Benzo(g,h,i)perylene µg/L 191242 1.0 (M); 0.26 (S) ID

Benzo(k)fluoranthene µg/L 207089 1.0 (M); 0.8 (S) NA

Bis(2-chloroethoxy)methane µg/L 111911

Bis(2-chloroethyl)ether µg/L 111444 2 1.0 (M); 0.79

Bis(2-ethylhexyl)phthalate µg/L 117817 6.0 (A) 25

Butylbenzylphthalate µg/L 85687 1200 67 (X)

Caprolactam µg/L 105602 5800 NA

Carbazole µg/L 86748 85 10 (M); 4.0

Chrysene µg/L 218019 1.6 (S) ID

Dibenzo(a,h)anthracene µg/L 53703 2.0 (M); 0.21 ID

Dibenzofuran µg/L 132649 ID 4

Diethylphthalate µg/L 84662 5500 110

Dimethylphthalate µg/L 131113 73000 NA

Di-n-butylphthalate µg/L 84742 880 9.7

Di-n-octylphthalate µg/L 117840 130 ID

Fluoranthene µg/L 206440 210 (S) 1.6

Fluorene µg/L 86737 880 12

Hexachlorobenzene ug/L 118741 1.0 (A) 0.2 (M); 0.0003

Hexachlorobutadiene µg/L 87683 15 0.053

Hexachlorocyclopentadiene µg/L 77474 50 (A) ID

Hexachloroethane µg/L 67721 7.3 6.7 (X)

Indeno(1,2,3-cd)pyrene µg/L 193395 2.0 (M); 0.022 (S) ID

Isophorone µg/L 78591 770 1,300 (X)

Naphthalene µg/L 91203 520 11

Nitrobenzene µg/L 98953 3.4 180 (X)

N-Nitroso-di-n-propylamine µg/L 621647 5.0 (M); 0.19 NA

N-Nitrosodiphenylamine µg/L 86306 270 NA

Pentachlorophenol µg/L 87865 1.0 (A)   (G,X)

Phenanthrene µg/L 85018 52 2.0 (M); 1.4

Phenol µg/L 108952 4400 450

Pyrene µg/L 129000 140 (S) ID

Semi-Volatile Organic Compounds (SVOCs)

Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014

E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8
Semi-Volatile Organic Compounds (SVOCs)
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TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

1,1,1-Trichloroethane µg/L 71556 200 (A) 89

1,1,2,2-Tetrachloroethane µg/L 79345 8.5 78 (X)

1,1,2-Trichloro-1,2,2-trifluoroethane µg/L 76131 1.7E+5 (S) 32

1,1,2-Trichloroethane µg/L 79005 5.0 (A) 330 (X)

1,1-Dichloroethane µg/L 75343 880 740

1,1-Dichloroethene µg/L 75354 7.0 (A) 130

1,2,3-Trichlorobenzene µg/L 87616

1,2,4-Trichlorobenzene µg/L 120821 70 (A) 99 (X)

1,2-Dibromo-3-chloropropane µg/L 96128 0.2 (A) ID

1,2-Dibromoethane µg/L 106934 0.05 (A) 5.7 (X)

1,2-Dichlorobenzene µg/L 95501 600 (A) 13

1,2-Dichloroethane µg/L 107062 5.0 (A) 360 (X)

1,2-Dichloropropane µg/L 78875 5.0 (A) 230 (X)

1,3-Dichlorobenzene µg/L 541731 6.6 28

1,4-Dichlorobenzene µg/L 106467 75 (A) 17

2-Butanone µg/L 78933 13000 2200

2-Hexanone µg/L 591786 1000 ID

4-Methyl-2-pentanone µg/L 108101 1800 ID

Acetone µg/L 67641 730 1700

Benzene µg/L 71432 5.0 (A) 200 (X)

Bromochloromethane µg/L 74975

Bromodichloromethane µg/L 75274 80 (A,W) ID

Bromoform µg/L 75252 80 (A,W) ID

Bromomethane µg/L 74839 10 35

Carbon disulfide µg/L 75150 800 ID

Carbon tetrachloride µg/L 56235 5.0 (A) 45 (X)

Chlorobenzene µg/L 108907 100 (A) 25

Chloroethane µg/L 75003 430 1,100 (X)

Chloroform µg/L 67663 80 (A,W) 350

Chloromethane µg/L 74873 260 ID

cis-1,2-Dichloroethene µg/L 156592 70 (A) 620

cis-1,3-Dichloropropene µg/L 10061015

Cyclohexane µg/L 110827

Dibromochloromethane µg/L 124481 80 (A,W) ID

Dichlorodifluoromethane µg/L 75718 1700 ID

Ethylbenzene µg/L 100414 74 (E) 18

Isopropylbenzene µg/L 98828 800 28

m,p-Xylene µg/L 179601231 280 (E) 41

Methyl Acetate µg/L 79209

Methyl tert-butyl ether µg/L 1634044 40 (E) 7,100 (X)

Methylcyclohexane µg/L 108872

Methylene chloride µg/L 75092 5.0 (A) 1,500 (X)

o-Xylene µg/L 95476 280 (E) 41

Styrene µg/L 100425 100 (A) 80 (X)

Tetrachloroethene µg/L 127184 5.0 (A) 60 (X)

Toluene µg/L 108883 790 (E) 270

trans-1,2-Dichloroethene µg/L 156605 100 (A) 1,500 (X)

trans-1,3-Dichloropropene µg/L 10061026

Trichloroethene µg/L 79016 5.0 (A) 200 (X)

Trichlorofluoromethane µg/L 75694 2600 NA

Vinyl chloride µg/L 75014 2.0 (A) 13 (X)

Volatile Organic Compounds (VOCs)

Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014

E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

5.0 4.4 4.2 3.8 0.50 U 4.1 4.2

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.0 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Volatile Organic Compounds (VOCs)

Page 19 of 20



TABLE 3-2

Groundwater Analytical Results

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Chemical Name CAS

Michigan Cleanup Criteria Requirements 

for Response Activity*

Units

Residential Drinking 

Water GSI

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now

found at Sections 299.1 to 299.50, which became effective on December 30, 2013.  

Footnotes associated with the criteria are included at:

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

Bold value indicates a detection

Highlighted value indicates an exceedance of 

Michigan Residential Drinking Water Criteria

Highlighted value indicates an exceedance of 

Michigan Groundwater Surface Water Interface Criteria

GSI = groundwater surface water interface criteria

J = The result is an estimated quantity.  The associated numerical value is the 

approximate concentration of the analyte in the sample

J+ = The result is an estimated quantity, but the result may be biased high

J- = The result is an estimated quantity, but the result may be biased low.

U = The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit

UJ = The analyte was analyzed for, but not detected.  The reported quantitation limit is
 approximate concentration of the analyte in the sample

µg/L = micrograms per liter

Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank

10/15/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014 10/16/2014

E53R7 E53T3 E53T4 E53T5 E53T6 E53T7 E53T8
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TABLE 3-3

Summary of 2014 Detections and Exceedances

Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

Aroclors µg/L 0.5 (A) 0.2 (M); 2.6E-5 0.17 J 1 / 32 0 / 32 0% 46 / 403 11% 200%

Metals
Aluminum µg/L 50 (V) NA 136 14 / 32 3 / 32 9% 5 / 72 7% 30%

Arsenic µg/L 10 (A) 10 233 27 / 32 10 / 32 31% 23 / 72 32% 2%

Barium µg/L 2,000 (A)   (G) 773 32 / 32 0 / 32 0% 4 / 72 6% 200%

Cadmium µg/L 5.0 (A)   (G,X) 1.5 3 / 32 0 / 32 0% 0 / 72 0% 0%

Calcium µg/L 222,000 32 / 32

Chromium µg/L 100 (A) 11 31 15 / 32 2 / 32 6% 1 / 72 1% 127%

Cobalt µg/L 40 100 1.9 J+ 6 / 32 0 / 32 0% 0 / 72 0% 0%

Copper µg/L 1,000 (E)   (G) 3.8 14 / 32 0 / 32 0% 0 / 72 0% 0%

Iron µg/L 300 (E) NA 51,900 32 / 32 31 / 32 97% 64 / 72 89% 9%

Lead µg/L 4.0 (L)   (G,X) 17.4 8 / 32 2 / 32 6% 1 / 72 1% 127%

Magnesium µg/L 400000 NA 52,600 32 / 32 0 / 32 0% 0 / 72 0% 0%

Manganese µg/L 50 (E)   (G,X) 1320 32 / 32 28 / 32 88% 66 / 72 92% 5%

Mercury µg/L 2.0 (A) 0.0013 0.072 J 2 / 32 0 / 32 0% 0 / 72 0% 0%

Nickel µg/L 100 (A)   (G) 59.2 23 / 32 0 / 32 0% 4 / 72 6% 200%

Potassium µg/L 11,500 32 / 32

Selenium µg/L 50 (A) 5 0.84 J 14 / 32 0 / 32 0% 0 / 72 0% 0%

Sodium µg/L 132,000 32 / 32

Zinc µg/L 2400   (G) 2340 20 / 32 0 / 32 0% 7 / 72 10% 200%

Semi-Volatile Organic Compounds 
2,3,4,6-Tetrachlorophenol µg/L 1.1 J 1 / 32

Acenaphthene µg/L 1300 38 0.85 J 1 / 32 0 / 32 0% 0%

Bis(2-ethylhexyl)phthalate µg/L 6.0 (A) 25 3.1 J 1 / 32 0 / 32 0% 0%

Caprolactam µg/L 5800 NA 0.71 J 1 / 32 0 / 32 0% 0%

Di-n-butylphthalate µg/L 880 9.7 2.1 J 4 / 32 0 / 32 0% 0%

Pentachlorophenol µg/L 1.0 (A)   (G,X) 1.7 J 1 / 32 1 / 32 3% 100%

Volatile Organic Compounds 
Acetone µg/L 730 1700 2.4 J 1 / 32 0 / 32 0% 0%

Bromodichloromethane µg/L 80 (A,W) ID 0.77 1 / 32 0 / 32 0% 0%

Chlorobenzene µg/L 100 (A) 25 0.68 1 / 32 0 / 32 0% 0%

cis-1,2-Dichloroethene µg/L 70 (A) 620 1.7 1 / 32 0 / 32 0% 0%

Cyclohexane µg/L 0.28 J 1 / 32

Dibromochloromethane µg/L 80 (A,W) ID 1.4 1 / 32 0 / 32 0% 0%

Isopropylbenzene µg/L 800 28 0.097 J 1 / 32 0 / 32 0% 0%

Tetrachloroethene µg/L 5.0 (A) 60 (X) 8.0 2 / 32 1 / 32 3% 100%

Toluene µg/L 790 (E) 270 0.27 J 1 / 32 0 / 32 0% 0%

Trichloroethene µg/L 5.0 (A) 200 (X) 1.1 3 / 32 0 / 32 0% 0%

Notes:

* Formerly known as the Part 201 Generic Cleanup Criteria and Screening Levels, now found at Sections 299.1 to 299.50, effective on December 30, 2013.  Footnotes associated with the criteria are included at:

http://www.michigan.gov/deq/0,1607,7-135-3311_4109_9846_30022-251790--,00.html
FS = Feasibility Study - the exceedance frequency summarized in the Feasibility Study Report:  Allied Paper Landfill—Operable Unit 1, Allied Paper/Portage Creek/Kalamazoo River Site, City of Kalamazoo, Michigan.   (CH2M HILL 2013)
GSI = groundwater surface water interface criteria

J = Value is estimated

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

µg/L = micrograms per liter

Detection 

Frequency

Maximum 

Detection             

(µg/L)

PCBs
Chemical Name Units

Michigan Cleanup Criteria Requirements for 

Response Activity*

Residential Drinking 

Water GSI

FS and 2014 

Exceedance 

RPD

0%

0%

0%

No Drinking Water or GSI Criteria

No Drinking Water or GSI Criteria

No Drinking Water or GSI Criteria

No Drinking Water or GSI Criteria

2014 Exceedance 

Frequency

FS Exceedance 

Frequency

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

No Drinking Water or GSI Criteria

http://www.michigan.gov/deq/0,1607,7-135-3311_4109_9846_30022-251790--,00.html
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TABLE 3-4
Analytical Results Provided by City of Kalamazoo
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

MW-7 MW-7I MW-7D MW-8 MW-8D MW-16B MW-16I MW-16D MW-40S MW-40 MW-40D

Residential Drinking 
Water GSI 10/14/14 10/14/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14

Dioxane µg/L 85 2,500 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
Fluoride mg/L 2 (E) - 0.16 0.36 0.20 0.17 0.29 0.18 0.20 0.44 0.16 0.17 0.21
Hexametaphosphate mg/L - - 0.20 0.30 0.22 0.17 0.29 0.22 0.18 0.21 0.18 0.17 0.23
Trihalomethanes
1,1,1,2-Tetrachloroethane µg/L 77 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane µg/L 200 (A) 89 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2,2-Tetrachloroethane µg/L 8.5 78 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane µg/L 5.0 (A) 330 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethane µg/L 880 740 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethene µg/L 7.0 (A) 130 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloropropene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,3-Trichlorobenzene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,3-Trichloropropane µg/L 42 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trichlorobenzene µg/L 70 (A) 99 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trimethylbenzene µg/L 63 (E) 17 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dibromo-3-chloropropane µg/L 0.2 (A) ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenzene µg/L 600 (A) 13 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethane µg/L 5.0 (A) 360 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane µg/L 5.0 (A) 230 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3,5-Trimethylbenzene µg/L 72 (E) 45 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichlorobenzene µg/L 6.6 28 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichloropropane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dichlorobenzene µg/L 75 (A) 17 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2,2-Dichloropropane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2-Chlorotoluene µg/L 150 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-Chlorotoluene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzene µg/L 5.0 (A) 200 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromobenzene µg/L 18 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromochloromethane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromodichloromethane µg/L 80 (A,W) ID <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform µg/L 80 (A,W) ID <0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromomethane µg/L 10 35 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Carbon tetrachloride  µg/L 5.0 (A) 45 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorobenzene  µg/L 100 (A) 25 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane  µg/L 430 1100 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroform  µg/L 80 (A,W) 350 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloromethane  µg/L 260 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cis-1,2-Dichloroethene  µg/L 70 (A) 620 <0.5 <0.5 <0.5 1.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cis-1,3-Dichloropropene  µg/L 8.5 9.0 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane µg/L 80 (A,W) ID <0.5 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane µg/L 80 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dichlorodifluoromethane µg/L 1,700 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene µg/L 74 (E) 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylene dibromide  µg/L 0.05 (A) 5.7 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobutadiene by 524.2  µg/L 15 0.053 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Isopropylbenzene µg/L 800 28 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
M-and/or p-xylene  µg/L 280 (E) 41 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methylene chloride  µg/L 5.0 (A) 1,500 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N-Butylbenzene µg/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N-Propylbenzene µg/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene µg/L 520 11 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Analyte Units

Michigan Cleanup Criteria Requirements 
for Response Activity*
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TABLE 3-4
Analytical Results Provided by City of Kalamazoo
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

MW-7 MW-7I MW-7D MW-8 MW-8D MW-16B MW-16I MW-16D MW-40S MW-40 MW-40D

Residential Drinking 
Water GSI 10/14/14 10/14/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14 10/14/14 10/14/14 10/15/14Analyte Units

Michigan Cleanup Criteria Requirements 
for Response Activity*

O-Xylene µg/L 280 (E) 41 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
P-Isopropyltoluene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Sec-Butylbenzene µg/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Styrene µg/L 100 (A) 80 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tert-Butylbenzene µg/L 80 ID <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tetrachloroethene µg/L 5.0 (A) 60 (X) <0.5 <0.5 <0.5 8.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene µg/L 790 (E) 270 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trans-1,2-Dichloroethene µg/L 100 (A) 1,500 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trans-1,3-Dichloropropene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichloroethene µg/L 5.0 (A) 200 (X) <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichlorofluoromethane µg/L 2600 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Vinyl chloride µg/L 2.0 (A) 13 (X) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Notes:
* Formerly known as the Part 201 Generic C                            Highlighted value indicates an exceedance of Michigan Part 201 Residential Drinking Water criteria
http://www.michigan.gov/deq/0,1607,7-135-3311_4109_9846_30022-251790--,00.html
Bold value indicates a detection

Highlighted value indicates an exceedance of Michigan Residential Drinking Water Criteria
GSI = groundwater surface water interface criteria
ID = insufficient data to develop criteria
NA = not applicable
µg/L = micrograms per liter
< = The analyte was analyzed for, but was not detected above the reported sample quantitation limit

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


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

Residential Drinking 
Water

City Detections

EPA value for City-
Detected 

compound City Detections

EPA value for City-
detected 

compound
Fluoride mg/L 2 (E) - 0.36 Not analyzed 0.17 Not analyzed
Hexametaphosphate mg/L - - 0.30 Not analyzed 0.17 Not analyzed
Trihalomethanes
Bromodichloromethane µg/L 80 (A,W) ID 0.8 0.77
Bromoform µg/L 80 (A,W) ID 0.9 0.50U
Cis-1,2-Dichloroethene  µg/L 70 (A) 620 1.7 1.7
Dibromochloromethane µg/L 80 (A,W) ID 1.5 1.4
Tetrachloroethene µg/L 5.0 (A) 60 (X) 8.4 8.0
Trichloroethene µg/L 5.0 (A) 200 (X) 0.7 0.43J
Notes:  
Only City of Kalamazoo detections are shown - U.S. EPA data is then provided in the adjacent column for comparison
* Formerly known as the Part 201 Generic C                            Highlighted value indicates an exceedance of Michigan Residential Drinking Water criteria that can be found at:
http://www.michigan.gov/deq/0,1607,7-135-3311_4109_9846_30022-251790--,00.html
Bold value indicates a detection

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

Analyte Units

Michigan Cleanup Criteria Requirements 
for Response Activity* MW-7I

10/14/14

MW-8

10/14/14

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


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
Investigation Derived Waste―Water Characterization Analytical Results
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

IDW-Frac Tank (Filtered) IDW-Frac Tank (Unfiltered)
10/17/2014 10/17/2014
15CA01-03 15CA01-04

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

Analyte Units



C
ork S

treet

Burdick Street

Alcott S
treet

Porta
ge Street

Bryan t  M i l l  Pond

P
or

ta
ge

 C
re

ek

MW9

PMW8

MW7

MW6 MW5

MW4

MW3
MW2

MW1

MW-9

MW-7

MW-6

MW-1

PZ-2

MW11

MW10

OW-3B

OW-5P

MW-10

OW-6P

OW-6A

OW-2P
OW-2B

OW-2AOW-1A MW-26

MW-8D

MW-8A

MW-7I MW-7D

MW-5R

MW-35

MW-39
MW-38

MW-47

MW-50
MW-48

MW-53

MW-11

MW-27

MW-21

MW-30

OW-11P OW-10P

OW-3PR

OW-13B

OW-13P

OW-4AR

MW-24R

OW-17P

OW-16P

OW-15P

OW-14P

OW-13A

OW-12A

OW-11A

OW-9PR

OW-7PR

OW-4PR

OW-3AR

MW-232

MW-231

MW-230

MW-229

MW-228

MW-227

MW-226

MW-225

MW-223

MW-222

MW-220

MW-219

MW-218

MW-217

MW-216

MW-215

MW-214

MW-212

MW-210

MW-209

MW-208

MW-207

MW-23R

MW-22B

MW-16I
MW-16D

MW-16B

FW-101

MW-26A

MW-40S

MW-40D MW-40I

MW-221R

MW-206A

MW-204B

MW-203B

MW-202B

MW-201B

MW-200A

MW-125A

MW-124B

MW-124A

MW-122B

MW-122A

MW-120BMW-120A

MW-22AR

MW-19BR

MW-122AR

S. STAFF GAGE

N. STAFF GAGE

MW-224

MW-213
MW-211

MW-16A

MW-205B

MW-126A

MW-126AR

RD-30A

RD-31A

MW-1

0 300 600

Feet

Figure 3-1
Cross Section Location Map
2014 Groundwater Report
Allied Landfill
Kalamazoo, Michigan

Legend

Monitoring Wells

Sampled Monitoring Wells

Former Monitoring Wells or Borings

Cross Section Location

Approximate OU1 Property Boundary

Approximate Panelyte Property

Approximate Strebor Property
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Note: 
1.  2011 Aerial Photography
2.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
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FIGURE 3-3
W-E OU1 Cross Section
Allied Landfill OU1
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Figure 3-4
Water Table Groundwater Elevation Contours - October 2014
2014 Groundwater Report
Allied Landfill
Kalamazoo, Michigan

Legend
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Notes: 
1.  2011 Aerial Photography
2.  Groundwater elevations reported in feet above mean sea level (AMSL).
3.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
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Figure 3-5
Intermediate Zone Groundwater Elevation Contours - October 2014
2014 Groundwater Report
Allied Landfill
Kalamazoo, Michigan
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Notes: 
1.  2011 Aerial Photography
2.  Groundwater elevations reported in feet above mean sea level (AMSL).
3.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
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Figure 3-6
Deep Zone Groundwater Elevation Contours - October 2014
2014 Groundwater Report
Allied Landfill
Kalamazoo, Michigan
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Notes: 
1.  2011 Aerial Photography
2.  Groundwater elevations reported in feet above mean sea level (AMSL).
3.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
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Figure 3-7

Metal Concentrations Exceeding Michigan Groundwater Screening Levels
2014 Groundwater Report

Allied Landfill

Kalamazoo, Michigan
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Notes: 
1.  2011 Aerial Photography
2.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
3.  Metals results are shown for aluminum, arsenic, chromium and lead at
     locations where one or more analytes exceed Part 201 Residential Drinking
     Water Criteria or Groundwater Surface Interface Criteria. All metals results
     are provided in Table 3-2

Aluminum 31.2 J+ 20.0 U ug/L

Arsenic 1.0 U 1.0 U ug/L

Chromium 2.0 U 2.0 U ug/L

Lead 17.4 9.6 ug/L

MW-6 / MW-6-FD

Aluminum 101 61.1 ug/L

Arsenic 0.75 J 0.84 J ug/L

Chromium 0.83 J 1.3 J ug/L

Lead 1.0 U 1.0 U ug/L

MW-7D / MW-7D-FD

Aluminum 20.0 U ug/L

Arsenic 3.7 ug/L

Chromium 2.0 U ug/L

Lead 7.5 ug/L

MW-16-B

Aluminum 29.9 J+ ug/L

Arsenic 0.57 J ug/L

Chromium 31.0 ug/L

Lead 1.0 U ug/L

MW-16-D

Aluminum 20.0 U ug/L

Arsenic 13.2 ug/L

Chromium 8.9 ug/L

Lead 1.0 U ug/L

MW-40-S

Aluminum 136 ug/L

Arsenic 0.49 J ug/L

Chromium 1.5 J ug/L

Lead 0.30 J ug/L

MW-40-D

Aluminum 30.8 J+ ug/L

Arsenic 233 ug/L

Chromium 2.0 U ug/L

Lead 1.0 U ug/L

MW-122B

Aluminum 29.8 J+ ug/L

Arsenic 13.2 ug/L

Chromium 0.85 J ug/L

Lead 0.29 J ug/L

MW-201-B

Aluminum 56.5 J+ ug/L

Arsenic 0.32 J ug/L

Chromium 7.9 J+ ug/L

Lead 1.0 U ug/L

MW-204B

Aluminum 33.4 J+ ug/L

Arsenic 0.65 J ug/L

Chromium 20.9 ug/L

Lead 1.0 U ug/L

MW-205B

Aluminum 20.0 U ug/L

Arsenic 19.1 ug/L

Chromium 2.0 U ug/L

Lead 1.4 ug/L

MW-208

Aluminum 22.8 J+ ug/L

Arsenic 68.2 ug/L

Chromium 2.0 U ug/L

Lead 1.0 U ug/L

MW-212

Aluminum 20.0 U ug/L

Arsenic 36.2 ug/L

Chromium 2.0 U ug/L

Lead 1.0 U ug/L

MW-214

Aluminum 20.0 U ug/L

Arsenic 61.4 ug/L

Chromium 2.0 U ug/L

Lead 1.0 U ug/L

MW-218

Aluminum 20.0 U ug/L

Arsenic 23.9 ug/L

Chromium 2.0 U ug/L

Lead 1.0 U ug/L

MW-221R

Aluminum 20.0 U ug/L

Arsenic 40.0 ug/L

Chromium 0.90 J ug/L

Lead 1.0 U ug/L

MW-224

Aluminum 36.9 J+ ug/L

Arsenic 102 ug/L

Chromium 2.0 U ug/L

Lead 1.0 U ug/L

MW-232
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Figure 3-8

SVOC Concentrations Exceeding Michigan Groundwater Screening Levels
2014 Groundwater Report

Allied Landfill

Kalamazoo, Michigan

Legend

L/gu Micrograms per Liter

@A Monitoring Wells

@A Sampled Monitoring Wells

Approximate OU1 Property Boundary

Approximate Panelyte Property

Approximate Strebor Property
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Pentachlorophenol 1.7 J ug/L

MW-40I

Notes: 
1.  2011 Aerial Photography
2.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
3.  SVOC results are only shown for exceedances of Part 201 Residential
     Drinking Water Criteria or Groundwater Surface Interface Criteria. All SVOC
     results are provided in Table 3-2.
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Figure 3-9

VOC Concentrations Exceeding Michigan Groundwater Screening Levels
2014 Groundwater Report

Allied Landfill

Kalamazoo, Michigan

Legend

L/gu Micrograms per Liter

@A Monitoring Wells

@A Sampled Monitoring Wells
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Tetrachloroethene 8.0 ug/L

MW-8

Notes: 
1.  2011 Aerial Photography
2.  Well locations and elevation reference points for wells on Panelyte and OU1
     properties surveyed by DLZ from Kalamazoo, MI on October 6 through
     October 10, 2014 as reported in a DLZ October 2014 survey report.  Well
     locations shown for Strebor property are estimated based on historical maps.
     Property boundaries for all parcels are approximate.
3.  VOC results are only shown for exceedances of Part 201 Residential
     Drinking Water Criteria or Groundwater Surface Interface Criteria. All VOC
     results are provided in Table 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 
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one groundwater sample collected at OU1 and was from a well screened near waste material. This 
concentration was below drinking water and GSI SLs. Wells screened downgradient from waste material did 
not have any detections of PCBs. 
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FILL: Consists chie�y of a heterogeneous mixture of sand and silt with variable amounts of gravel and occasional discontinous intervals of reworked peat. May contain trace amounts of residuals.

RESIDUALS: Residuals may contain thin layers of sand or other �ll.

SAND AND GRAVEL: Interbedded sand and gravels, may contain small amounts of silt and clay.

MARL: Unconsolidated deposits of clay and calcium carbonate.

PEAT: Deposits of post-glacial age consisting of peat or organic-rich silt or clay.

SAND: Predominant grain size of sand shown as �ne [f], medium [m], or coarse [c]. May contain small amounts of clay, silt, or gravel.

CLAY: Clay may contain small amounts of f-c sand and silt.

SILT: Silt may contain small amounts of f-c sand and clay.

TILL: A generally hard deposit with little or no sorting and consisting chie�y of f sand, silt, and/or clay in varying proportions, with lesser amounts of m-c sand and gravel. May contain occasional, 
discontinous lenses of silt, sand, and/or gravel.

GRAVEL AND CLAY

ALTERNATING LAYERS: Sand, silty sand, gravelley sand, clay (0.5’-2’ thick)
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FILL: Consists chie�y of a heterogeneous mixture of sand and silt with variable amounts of gravel and occasional discontinous intervals of reworked peat. May contain trace amounts of residuals.

RESIDUALS: Residuals may contain thin layers of sand or other �ll.

SAND AND GRAVEL: Interbedded sand and gravels, may contain small amounts of silt and clay.

MARL: Unconsolidated deposits of clay and calcium carbonate.

PEAT: Deposits of post-glacial age consisting of peat or organic-rich silt or clay.

SAND: Predominant grain size of sand shown as �ne [f], medium [m], or coarse [c]. May contain small amounts of clay, silt, or gravel.

CLAY: Clay may contain small amounts of f-c sand and silt.

SILT: Silt may contain small amounts of f-c sand and clay.

TILL: A generally hard deposit with little or no sorting and consisting chie�y of f sand, silt, and/or clay in varying proportions, with lesser amounts of m-c sand and gravel. May contain occasional, 
discontinous lenses of silt, sand, and/or gravel.
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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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WA NO. 109-RICO-059B/CONTRACT NO. EP-S5-06-01  

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

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

• 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. 

4  EN0128151015MKE 



 

Tables 

 



Page 1 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
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.

 

Strebor

Panelyte



TABLE 2

Proposed Well Network for Laboratory Analysis

Allied Landfill OU1

Area
 Well/ 

Piezometer  
 Date 

Installed  

Total
Depth of

Monitoring
Well

(feet bgs)

Top of
Casing

Elevation
(feet AMSL)

Ground
Surface

Elevation
(feet AMSL)

Elevation
of Bottom
of Screen

(feet AMSL)
Screen 

Length (feet)

Elevation
of Mid

Point of
Screen

(feet AMSL)
 Hydrostratigraphic Unit Screened (Units as 

Defined in RI)  
Well Screen 

material
Well riser 
material

Double Cased 
Well Installation 

Drillholei

Residuals-like Waste 
noted X feet above top 

of screen
Screened in 

waste? Residuals description (if noted) Background Well
MW-6   11/16/1985   25.0   812.70   810.7   785.7  3  787.2  Upper Sand  SS Galvanized No X

MW-7   11/16/1985   31.0   818.94   817.4   786.4  3  787.9  Upper Sand  SS Galvanized NA No X
MW-7D new new new new new new new Screen sandy material in vicinity of El. 630, ~187 

ft deep, if present
new new X NA No x

MW-7I new new new new new new new Target = "Intermediate sand" butwhether 
constructed and where screened will depend on 
deep boring results

new new X NA No x

MW-8A  8/10/1993   18.0   810.74   809.0   791.0  5  793.5  Peat/Upper Sand/Upper Aquitard  SS SS Yes "Gray Paper Fibers"
MW-16B  6/13/1988   33.0   803.26   801.9   768.9  3  770.4  Intermediate Sand  SS Galvanized 12 No "some paper residuals"
MW-16D new new new new new new new Screen sandy material in vicinity of El. 630, ~160 

to 180 ft deep, if present
new new x NA No

MW-16I new new new new new new new Target = "Intermediate sand" but whether 
constructed and where screened will depend on 
deep boring results

new new x NA No

MW-22AR   4/1/1998   16.5   805.79   807.5   791.0  5  793.5  Upper Sand/Peat  SS SS x 3 No "Clay, trace cinders, damp (Fill)"
MW-22B   8/11/1993   48.0   809.25   804.6   757.6  5  760.1  Intermediate/Lower Sand  SS SS NA No
MW-30S 11/4/1987 14.7 796.32 793.8 779.2 4.6 781.7 Upper sand SS SS "fill" ??

MW-40DN new new new new new new new Screen sandy material in vicinity of El. 630, ~160 
ft deep, if present

new new X NA No

MW-40S 9/20/1990 92 797.16 794.76 702.76 5 705.26 Intermediate sand SS SS "fill" ??
MW-122AR  3/31/1998   19.3   807.25   804.0   784.7  10  789.7  Upper Sand/Peat  SS SS x NA No
MW-122B   8/4/1993   60.3   806.58   803.6   743.3  5  745.8   Lower Sand  SS SS NA No
MW-124B  8/19/1993   59.0   844.43   842.1   783.1  5  785.6  Upper Sand  SS SS NA No
MW-125A   8/22/1993   25.0   810.05   807.7   783.2  5  785.7  Upper Sand/Peat  SS SS 0.5 No "Light gray Paper Fibers"
MW-201B   10/5/2000   28.0   802.20   800.3   772.3  5  774.8  Upper/int sand SS SS x 18 No "trace residuals"
MW-203B   9/23/2000   23.7   801.97   798.3   774.7  4.7  777.0  Upper/int sand SS SS x 5 No "whitish gray Residual"
MW-204B   10/9/2000   84.0   807.05   800.6   716.6  5  719.1   Lower Sand  SS SS x 66 No "residuals"
MW-205B   10/11/2000   64.0   805.72   799.5   735.5  5  738.0   Lower Sand  SS SS x 49 No "residuals"
MW-207   5/31/2002   33.0   805.00   797.9   765.3  4.6  767.6  Intermediate/Lower Sand  SS SS x NA No --
MW-208   5/30/2002   23.0   804.42   796.3   773.3  5  775.8  Intermediate/Lower Sand SS SS x 8 No "geotextile fragments"
MW-209  6/17/2002   33.0   792.40   787.0   754.0  5  756.5  Intermediate Sand  SS SS x NA No
MW-211   6/17/2002   28.6   793.15   788.1   759.9  4.7  762.3  Intermediate Sand  SS SS x 20 No "trace residuals"
MW-212   6/18/2002   17.3   791.52   786.8   769.9  4.7  772.3  Intermediate Sand  SS SS x NA No
MW-214   7/8/2002   30.0   803.66   794.2   764.6  4.6  766.9   Upper Aquitard/Intermediate Sand  SS SS x 16 No
MW-218   3/28/2003   12.0   790.73   783.5   771.7  4.8  774.1  Upper Sand  PVC PVC x NA No
MW-221R  4/8/2003   8.0   791.11   785.9   778.0  1.9  778.9  Upper Sand  PVC PVC x NA No
MW-222   4/3/2003   10.0   797.32   792.8   783.2  4.6  785.5  Peat/Upper Sand  SS SS x NA No
MW-224   3/12/2003   24.0   813.28   810.3   786.7  4.6  789.0  Upper Sand  SS SS x 7 No residuals
MW-231   3/31/2003   22.0   790.66   785.9   764.1  4.8  766.5  Intermediate Sand  PVC PVC x NA No
MW-232   3/31/2003   12.0   790.64   785.3   773.3  3  774.8  Upper Sand  PVC PVC x NA No
MW-8 5/21/2002 18.6 795.9 793.3 777.3 10 782.3 PVC
MW-8D new new new new new new new Screen sandy material in vicinity of El. 630, ~160 

to 180 ft deep, if present
new new x NA No

Notes:
Analyses from Arcadis Figure 1-4 from 2009 Supplemental Groundwater Investigation Report; Table 4-3D (CD) from the RI Report; and Figures 4-4B, 4-4D, and 4-4H of CDM.
SStrebor well on OU1 northern parcel
PPanelyte well on OU1
Nnewly proposed "deep" boring located at OU1 North
iPer BBL Figure 14
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TABLE A-1
OU1 Site Monitoring Well Characteristics and Notes - June 2014
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, MI

 Well/ 
Piezometer  

Total
Depth of

Monitoring
Well

(feet bgs)

Top of
Casing

Elevation
(feet AMSL)

Ground
Surface

Elevation
(feet AMSL)

Stick up 
Height (ft)

Elevation
of Bottom
of Screen

(feet AMSL)

Elevation
of Top of

Screen
(feet AMSL)

Depth to 
Bottom (ft)

Well Located 
(Y/N) Northing Westing

Surface Seal 
Intact             (Y 

/ N)
J Plug Seals 

(Y/N)
Depth to Water 

(ft)
Depth to 

Bottom (ft) Photo Number GPS +/-
Protective 

Casing Type 
Inner Well Riser 

Type Notes
FW-101 5.0 800.4 797.3 3.1 793.1 795.3 7.3 y 42.26012 85.57655 na y 4.41 7.48 1589 16 na Steel 2"
MW-5R 26.1 811.9 810.1 1.8 783.6 789.6 28.3 y 42.2639 85.57512 n y 18.75 28.06 1645 18 Sqr. Steel Steel 2"
MW-6 25.0 812.7 810.7 2.0 785.7 788.7 27.0 y 42.26389 85.57842 na y 14.22 28 1650 20 Sqr. Steel Steel 2"
MW-7 31.0 818.9 817.4 1.5 786.4 789.4 32.5 y 42.26236 85.57792 y y 18.88 33.2 1651 20 steel 4" Steel 2" casing cap does not close
MW-8A 18.0 810.7 809.0 1.7 791.0 796.0 19.7 y 42.2602 85.57736 y/n y 11.5 20.28 1634, 1635 steel 4" Steel 2" seal intact, but heaved off the ground 4"
MW-16B 33.0 803.3 801.9 1.4 768.9 771.9 34.4 y 42.26424 85.57405 na y 15.85 35.4 1646 18 Sqr. Steel PVC 2"
MW-19BR 39.0 822.1 819.5 2.6 780.5 785.5 41.6 y 42.2631 85.57313 na y 25.68 40.9 1647 steel 4" Steel 2" no surface seal 
MW-22AR 16.5 805.8 807.5 -1.7 791.0 796.0 14.8 y 42.26366 85.57256 na y 15.78 16.73 1629 16 steel Steel 2" no surface seal 
MW-22B 48.0 809.3 804.6 4.6 757.6 762.6 51.7 y 42.26068 85.57352 na y 16.37 51.83 1607 15 steel Steel 2" no surface seal 
MW-23R 25.0 809.3 804.0 5.3 779.0 784.0 30.3 y 42.26016 85.57554 na y 15.41 32.31 1598 steel Steel 2" no surface seal 
MW-26 9.0 792.1 790.0 2.1 781.0 784.0 11.1 y 42.26114 85.57205 na y 4.94 11.31 1619, 1620 20 Sqr. Steel Steel 2" excssive vegetation around well, needs clearing
MW-120A 23.5 822.2 819.6 2.6 796.1 801.1 26.1 y 42.26125 85.57628 y/n y 21.08 26.32 1648 14 steel 4" Steel 2" surface seal intact, but heaved off the ground 6"
MW-120B 30.5 821.9 819.4 2.5 788.9 793.9 33.0 y 42.26132 85.57631 y/n y 22.86 33.19 1648 17 steel 4" Steel 2" surface seal intact, but heaved off the ground 12"
MW-122A 21.5 806.5 803.4 3.1 781.9 791.9 24.6 y 42.26368 85.57257 na y 15.53 22.56 1629 17 steel Steel 2" no surface seal 
MW-22AR 19.3 807.3 804.0 3.3 784.7 794.7 22.6 y 42.26063 85.57348 na y 16.12 19.02 1609 12 steel Steel 2" no surface seal 
MW-122B 60.3 806.6 803.6 3.0 743.3 748.3 63.3 y 42.26366 85.57258 na y 16.29 61.4 1629 17 steel Steel 2" no surface seal 
MW-124A 36.0 843.7 841.3 2.4 805.3 815.3 38.4 y 42.26036 85.57125 y y 29.27 39.25 1678 18 steel 4" Steel 2"
MW-124B 59.0 844.4 842.1 2.3 783.1 788.1 61.3 y 42.26637 85.57121 y y 40.71 61.3 1678 16 steel 4" Steel 2"
MW-125A 25.0 810.1 807.7 2.3 783.2 788.2 26.8 y 42.26091 85.57198 n y 16.75 27.1 1679 steel 4" Steel 2" surface seal cracked in half
MW-126A 20.5 805.7 802.8 2.9 782.3 787.3 23.4 y 42.26031 85.57376 y y 9.7 23.6 1682 18 steel 4" Steel 2"
MW-126AR 21.5 805.1 803.6 1.5 782.1 787.1 23.0 y 42.26035 85.57378 y y 10.76 23.45 1682 14 Sqr. Steel Steel 2"
MW-200A 15.8 803.7 800.9 2.8 785.1 790.1 18.6 y 42.25986 85.57668 y y 7.99 18.93 1588 18 Sqr. Steel Steel 2"
MW-201B 28.0 802.2 800.3 1.9 772.3 777.3 29.9 y 42.26008 85.57593 y y 6.15 30.19 1596 18 steel pvc
MW-202B 35.0 803.7 801.1 2.6 767.9 772.6 35.8 y 42.26012 85.57533 na y 11.26 40.08 1599 18 steel Steel 2"
MW-203B 23.7 802.0 798.3 3.7 774.7 779.4 27.3 y 42.26028 85.57469 na y 11.3 31.84 1601 13 steel Steel 2"
MW-204B 84.0 807.1 800.6 6.4 716.6 721.6 90.4 y 42.26197 85.57197 na y 1.56 92.4 1622 15 steel Steel 2"
MW-205B 64.0 805.7 799.5 6.2 735.5 740.5 70.2 y 42.2627 85.57198 na y 12.12 70.1 1624 11 steel Steel 2"
MW-206A 12.0 800.9 797.7 3.1 785.7 790.7 15.2 y 42.26015 85.57625 na y 4.38 15.22 1589 16 steel Steel 2"
MW-207 33.0 805.0 797.9 7.1 765.3 769.9 39.7 y 42.26055 85.57385 na y 9.73 40.13 1605 12 steel Steel 2"
MW-208 23.0 804.4 796.3 8.1 773.3 778.3 31.1 y 42.26073 85.57284 na y 9.19 31.04 1612 15 steel Steel 2"
MW-209 33.0 792.4 787.0 5.4 754.0 759.0 38.4 y 42.26254 85.5718 n y 0 38 1632 16 steel Steel 2" casing not secure, water to the top of riser 
MW-210 18.1 806.6 797.0 9.5 779.0 784.0 27.6 y 42.26038 85.57451 na y 11.78 27.3 1602 15 steel Steel 2"
MW-211 28.6 793.2 788.1 5.0 759.9 764.6 33.3 y 42.26178 85.57187 n y 1.31 33.49 1630 15 steel Steel 2" casing not secure
MW-212 17.3 791.5 786.8 4.7 769.9 774.6 21.6 y 42.26356 85.57236 y y 3.9 22.12 1633 steel Steel 2" casing not secure
MW-213 21.0 791.7 787.4 4.3 766.8 771.4 24.9 y 42.26161 85.57181 y y 0.025 25.02 1631 steel Steel 2" casing not secure
MW-214 30.0 803.7 794.2 9.5 764.6 769.2 39.1 y 42.26277 85.57198 na y 16.08 39.57 1626 10 steel Steel 2"
MW-215 6.0 790.6 783.6 7.0 777.8 782.6 12.8 y 42.26498 85.57632 y y 8.04 12.95 1644 12 Sqr. Steel PVC 2" 3' pvc protective case
MW-216 9.6 790.5 783.6 6.9 774.2 779.0 16.3 y 42.26486 85.57557 y y 8.35 16.46 1643 17 Sqr. Steel PVC 2" 12" pvc protective case 
MW-217 9.6 790.8 783.2 7.6 774.7 776.7 16.1 y 42.26477 85.5753 na y 7.93 17.52 1642 11 Sqr. Steel PVC 2"
MW-218 12.0 790.7 783.5 7.2 771.7 776.5 19.0 y 42.26465 85.57476 na y 5.27 19.42 1641 17 Sqr. Steel PVC 2"
MW-219 13.5 791.0 788.9 2.1 775.6 780.4 15.4 y 42.26458 85.57411 y y 2.02 20.4 1640 14 Sqr. Steel PVC 2" 12" pvc protective case 
MW-220 6.0 790.8 785.9 4.9 780.1 784.9 10.7 y 42.2643 85.57364 y y 7.08 10.9 1639 19 Sqr. Steel PVC 2" 3' pvc protective case
MW-221R 8.0 791.1 785.9 5.2 778.0 779.9 13.1 y 42.26393 85.57291 y y 9.24 13.32 1636 14 Sqr. Steel PVC 2" 12" pvc protective case 
MW-222 10.0 797.3 792.8 4.5 783.2 787.8 14.1 y 42.26012 85.5747 y y 3.34 14.41 1683 12 Sqr. Steel Steel 2"
MW-223 9.0 797.9 794.3 3.6 785.3 788.2 12.6 y 42.26059 85.57299 na y dry 5.2 1681 14 none Steel 2" 12" steel protective case that is unsecure 
MW-224 24.0 813.3 810.3 3.0 786.7 791.3 26.6 y 42.26079 85.57247 y y 21.91 26.97 1680 15 Sqr. Steel Steel 2" 12" steel protective case 
MW-225 9.5 792.9 789.4 3.5 780.3 784.9 12.6 y 42.26117 85.57174 y y 5.71 12.43 1677 17 Sqr. Steel Steel 2"
MW-226 2.0 790.7 783.8 6.9 781.8 783.8 8.9 y 42.26489 85.57562 y y 7.31 9.04 1643 12 Sqr. Steel Steel 2" 3' pvc protective case
MW-227 2.0 790.7 782.1 8.6 780.1 782.1 10.6 y 42.2648 85.57523 na y 8.14 10.06 1642 16 Sqr. Steel Steel 2"
MW-228 3.0 791.0 783.4 7.6 780.4 783.4 10.6 y 42.26465 85.57479 y y 8 10.55 1641 Sqr. Steel PVC 2" 3' pvc protective case
MW-229 4.0 791.3 784.3 7.0 780.3 784.3 11.0 y 42.2646 85.57434 y y 8.45 8.95 1640 15 Sqr. Steel PVC 2" 3' pvc protective case
MW-230 4.0 790.9 785.9 5.0 781.9 785.9 9.0 y 42.26403 85.57318 y y 6.45 9.03 1637 18 Sqr. Steel PVC 2" 3' pvc protective case
MW-231 22.0 790.7 785.9 4.8 764.1 768.9 26.6 y 42.265 85.57629 y y 3.89 28.93 1644 18 Sqr. Steel PVC 2" 12" pvc protective case 
MW-232 12.0 790.6 785.3 5.3 773.3 776.3 17.3 y 42.26426 85.57364 y y 7.49 17.56 1639 20 Sqr. Steel PVC 2" 12" pvc protective case 
OW-1A 20.5 803.1 806.7 -3.6 786.3 788.3 16.8 y 42.2632 85.57227 na y 17.63 24.4 1628 15 steel PVC 1" at a 5 degree slant 
OW-2A 18.5 804.0 804.6 -0.6 786.2 788.1 17.8 y 42.26199 85.57198 na y 16.67 20.6 1623 13 steel PVC 1"
OW-2B 34.4 803.8 804.4 -0.6 770.4 775.2 33.4 y 42.262 85.572 na y 13.91 36.37 1623 13 steel PVC 1"
OW-2P 15.5 804.2 804.7 -0.5 789.3 794.1 14.9 y 42.26199 85.57198 na y 17.06 17.66 1623 11 steel PVC 1"
OW-3AR 15.0 803.9 799.1 4.8 784.1 788.7 19.8 y 42.261 85.57243 na y 15.41 22.09 1616 14 steel PVC 1"
OW-4PR 8.4 811.3 801.4 9.9 793.0 800.5 18.3 y 42.26048 85.57445 na y 15.15 18.62 1603 14 steel PVC 1"
OW-6A 31.9 817.3 818.2 -0.9 786.3 791.1 31.0 y 42.26026 85.57638 na n dry 34.59 1592 15 Sqr. Steel PVC 2" extraction well 15' to the east 
OW-6P 21.5 817.4 818.2 -0.8 796.8 801.6 20.6 y 42.26023 85.57646 na y 18.05 22.11 1591 15 steel pvc stick up top does not cover riser
OW-7PR 16.8 806.0 805.9 0.1 789.4 794.2 16.6 y 42.26355 85.5729 na y 16.27 19.66 1630 12 steel PVC 1"
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TABLE A-1
OU1 Site Monitoring Well Characteristics and Notes - June 2014
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, MI

 Well/ 
Piezometer  

Total
Depth of

Monitoring
Well

(feet bgs)

Top of
Casing

Elevation
(feet AMSL)

Ground
Surface

Elevation
(feet AMSL)

Stick up 
Height (ft)

Elevation
of Bottom
of Screen

(feet AMSL)

Elevation
of Top of

Screen
(feet AMSL)

Depth to 
Bottom (ft)

Well Located 
(Y/N) Northing Westing

Surface Seal 
Intact             (Y 

/ N)
J Plug Seals 

(Y/N)
Depth to Water 

(ft)
Depth to 

Bottom (ft) Photo Number GPS +/-
Protective 

Casing Type 
Inner Well Riser 

Type Notes
OW-9PR 10.0 811.5 801.1 10.4 791.1 796.1 20.4 y 42.26019 85.57507 na y 18.77 20.55 1600 11 steel pvc
OW-11A 18.5 804.0 799.4 4.6 781.2 785.9 22.8 y 42.26284 85.57201 na y 15.25 22.46 1627 15 steel PVC 1" at a 5 degree slant 
OW-12A 24.4 807.7 803.9 3.8 779.7 784.4 28.0 y 42.26069 85.5735 na n 16.37 32.24 1608, 1610 14 steel PVC 1" riser above top of casing 
OW-13A 14.8 800.8 798.0 2.8 783.4 786.2 17.4 y 42.26052 85.57404 na y 14.55 21.79 1604 15 steel PVC 1"
OW-14P 8.0 804.2 795.8 8.4 788.0 792.8 16.2 y 42.26081 85.57283 na y 13.5 16.45 1613 11 steel PVC 1"
OW-15P 16.7 813.8 809.3 4.5 792.7 797.6 21.1 y 42.26014 85.57574 na y 17.28 20.36 1597 10 steel PVC 1"
OW-16P 7.1 806.1 797.7 8.4 790.7 795.6 15.4 y 42.26064 85.57317 na y 12.11 15.5 1611 16 steel PVC 1"
OW-17P 6.5 803.6 794.0 9.6 787.6 792.5 16.0 y 42.26172 85.57192 na y 14.03 16.05 1621 10 steel PVC 1"
Undocumented Wells
SP611 y 42.26012 85.57655 na y 4.04 4.54 1590 15 na PVC 2" 15' south of FW-101
P1 (unmarked) y 42.26039 85.5765 na y na na 1593 na PVC 2" 40' NW of OW-6P. DTW, DTB not collected due to odor
MW-9 y 42.26006 85.57597 na y 6.48 29.98 1595 12 Sqr. Steel pvc very rusty casing.  8' west of MW-201B
MW-10 y 42.2606 85.5735 na y 14.83 29.33 1606 12 steel steel in nest with MW-22
MW-24R y 42.26139 85.57186 na y dry 7.9 1618 steel steel extention on riser 
OW-5P y 42.26024 85.57603 na y dry 4.56 1594 17 steel PVC 1" 15 deg slant, casing will not close with J-Plug on 
OW-4AR y 42.26046 85.57449 na y 16.67 17.74 1603 16 steel PVC 1" in nest with OW-3AR
OW-13P y 42.26049 85.57407 na y dry 10.75 1604 12 steel PVC 1" next to OW-13A
OW-13B y 42.26051 85.57401 na y dry 7.52 1604 12 steel PVC 1" next to OW-13A
OW-3B y 42.26102 85.57252 na y 13.23 44.28 1614 11 steel PVC 1" in nest with OW-3AR
OW-3PR y 42.26104 85.57242 na y dry 15.96 1615 18 steel PVC 1" in nest with OW-3AR
OW-10P y 42.26129 85.57205 na y dry 16 1617 18 steel PVC 1" By OW-3AR
OW-11P y 42.26273 85.57201 na y dry 9.94 1625 11 steel PVC 1" By MW-205B

Notes: Sqr. Steel is a square shaped well casing
DTW was collected where paint marks or notches were visible on the top of riser, otherwise facing north



TABLE A-2
Offsite Monitoring Well Characteristics and Notes - June 2014
Allied Paper Operable Unit No. 1 Superfund Site, Kalamazoo, MI

 Well 
Number  

 Boring Log 
Available   Date Installed  

 Top of Casing 
Elevation (feet 

AMSL)1  

 Ground 
Elevation 

(feet 
AMSL)1  

Stick up 
Height (ft)

 Screened 
Interval 

(feet bgs)  

 Top of 
Screen (feet 

AMSL)1  

 Bottom of 
Screen (feet 

AMSL)1  
Depth to 

Bottom (ft)  Aquifer Unit  
Well Located 

(Y/N) Northing Easting

Surface Seal 
Intact             (Y 

/ N)
J Plug Seals 

(Y/N)
Depth to Water 

(ft)
Depth to 

Bottom (ft) Photo Number GPS +/- Notes

 MW-1   No   NA  802.79 801.2 1.59  11 -16  790.2 785.2 17.59  Surficial  No access. Strebor to provide.
 MW-7   No   NA  795.28 793.2 2.08  7 -12  786.2 781.2 14.08  Surficial  ABANDONED
 MW-15   No   NA  797.23 796.2 1.03  5.5 -10.5  790.7 785.7 11.53  Surficial  ABANDONED. Strebor to provide MW-15A. 
 MW-21   No   NA  794.63 792.8 1.83  5 -10  787.8 782.8 11.83  Surficial  No access. Strebor to provide.
 MW-24   Yes   9/1/1987  799.97 797.6 2.37  5.3 -13.1  792.3 784.5 15.47  Surficial  ABANDONED
 MW-25   Yes   9/7/1987  795.04 792.9 2.14  22.3 -27.1  775.3 765.8 29.24  Surficial  ABANDONED

 MW-30   Yes  11/5/1987 796.32 793.8 2.52  9.7 -14.7  784.1 779.1 17.22  Surficial  y 42.26955 85.57845 y y 12.51 17.57 1665 12 Transferred to Lyondell Trust. Steel riser, steel casing
 MW-35   Yes  11/13/1988 794.88 792 2.88  15.3 -20.3  776.7 771.7 23.18  Surficial  No access. Strebor to provide.
 MW-36   Yes   9/17/1990  788.55 785.7 2.85  2 -12  783.7 773.7 14.85  Surficial  ABANDONED
 MW-37   Yes   9/18/1990  788.28 785.9 2.38  82 -87  703.9 698.9 89.38  Regional  ABANDONED
 MW-38   Yes   9/19/1990  781.5 779.2 2.3  2.2 -12.2  777 767 14.5  Surficial  No access. Strebor to provide.
 MW-39   Yes   9/20/1990  781.55 778.9 2.65  80.5 -85.5  698.4 693.4 88.15  Regional  No access. Strebor to provide.

 MW-40   Yes   9/2/1990  796.51 794.1 2.41  87 -92  707.1 702.1 94.41  Regional  y 42.26954 85.57838 y y 5.49 87 1666 13 Transferred to Lyondell Trust. Steel riser, steel casing

 MW1   Yes   5/23/2002  797.16 794.6 2.56  7 -17  787.6 777.6 19.56  Surficial  y 42.26757 85.57861 y y 7.68 20.05 1662 18 steel, pvc, no lock
 MW2   Yes   5/22/2002  795.98 793.6 2.38  5 -15  788.6 778.6 17.38  Surficial  y 42.26844 85.57917 y n 7.92 17.39 1663 steel, pvc, no lock
 MW3   Yes   5/22/2002  799.44 797 2.44  6 -16  791 781 18.44  Surficial  y 42.26583 85.57926 y n 4.89 18.64 1654 no lock 
 MW4   Yes   5/23/2002  795.33 793 2.33  4 -14  789 779 16.33  Surficial  y 42.26648 85.57839 y y 4.76 16.97 1656 steel, pvc, no lock
 MW5   Yes   5/24/2002  795.05 792.5 2.55  2 -12  790.5 780.5 14.55  Surficial  y 42.26779 85.57792 y y 6.37 7.1 1664
 MW6   Yes   5/28/2002  795 792.7 2.3  4 -14  791 781 14  Surficial  y 42.26728 85.57784 y n 6.35 6.43 1661 20 TOC and Ground Elevation were reversed
 MW7   Yes   5/28/2002  795.4 793.3 2.1  4 -14  789.3 779.3 16.1  Surficial  y 42.26854 85.57761 y y 7.58 16.55 1657 12 steel, pvc, no lock
 MW8   Yes   5/21/2002  795.9 793.3 2.6  6 -16  787.3 777.3 18.6  Surficial  y 42.2659 85.57803 y y 5.29 18.8 1652 steel, pvc, no lock
 MW9   Yes   5/20/2002  781.11 778.9 2.21  1 -3.5  777.9 775.4 5.71  Surficial  y 42.2686 85.5771 y n 1.58 5.74 1658 17 steel, pvc, no lock

 MW10   Yes   5/20/2002  781.56 779.1 2.46  4 -5.7  775.1 773.4 8.16  Surficial  y 42.26751 85.57707 y cap nr nr 1659, 1660 18
steel, pvc, no lock. Could not remove metal cap on pvc 
riser

 MW11   Yes   5/20/2002  782.95 780.8 2.15  3 -5.5  777.8 775.3 7.65  Surficial  y 42.26641 85.57728 y n 1.79 8.07 1653 18 steel, pvc, no lock
Unknown y 42.2656 85.57909 y n 5.17 25 1655 steel, pvc, no lock. 150' south of MW3

 ATL-03   Yes   8/11/1990  777.38 773.6 3.78  10.2 -15.2  763.4 758.4 18.98  Surficial  
 ATL-04   Yes   8/11/1990  780.27 777.6 2.67  19.7 -24.7  757.9 752.9 27.37  Surficial  Remaining onsite
 ATL-05   Yes   8/11/1990  773.42 769.9 3.52  9.6 -14.6  760.3 755.3 18.12  Surficial  Remaining onsite
 MW2-02   No   NA  783.4 781 2.4  13.1 -18.1  767.9 762.9 20.5  Surficial  Remaining onsite
 MW-3   No   NA   NA   NA   5 -15   NA   NA   NA   Surficial  
 MW3-01   No   NA  777.44 775.3 2.14  22 -27  753.3 748.3 29.14  Surficial  
 MW3-02   No   NA  777.81 775.6 2.21  8.7 -13.7  766.9 761.9 15.91  Surficial  
 MW3-04   No   NA  776.07 776.2 -0.13  17.7 -22.7  758.5 753.5 22.57  Surficial  
 MW-4   No   NA   NA   NA   15 -25   NA   NA   NA   Surficial  
 MW-5   No   NA   NA   NA   5 -15   NA   NA   NA   Surficial  
 MW-6   No   NA  780.27 777.7 2.57  13 -23  764.7 754.7 25.57  Surficial  
 MW-7   No   NA  783.72 780.8 2.92  15 -25  765.8 755.8 27.92  Surficial  Remaining onsite
 MW-9   No   NA  787.64 784.8 2.84  15.4 -20.4  769.4 764.4 23.24  Surficial  
 MW-10D   No   NA  781.52 778.5 3.02  33.6 -38.6  744.9 739.9 41.62  Surficial  
 MW-10S   No   NA  780.73 778.1 2.63  10.9 -15.9  767.2 762.2 18.53  Surficial  
 MW-11   No   NA  778.96 776.1 2.86  8.3 -13.3  767.8 762.8 16.16  Surficial  
 MW-12D   No   NA  771.65 768.8 2.85  28.7 -33.7  740.1 735.1 36.55  Surficial  
 MW-12S   No   NA  771.41 768.6 2.81  6.4 -11.4  762.2 757.2 14.21  Surficial  
 MW-13   No   NA  788.4 785.5 2.9  19.6 -24.6  765.9 760.9 27.5  Surficial  
 MW-14   No   NA  767.76 764.5 3.26  3.2 -8.2  761.3 756.3 11.46  Surficial  
 MW-15D   No   NA  779.79 777.1 2.69  35.8 -40.8  741.3 736.3 43.49  Surficial  
 MW-15S   No   NA  779.72 777.2 2.52  15.1 -20.1  762.1 757.1 22.62  Surficial  
 MW-16D   No   NA  777.36 774.5 2.86  31.5 -36.5  743 738 39.36  Surficial  
 MW-16S   No   NA  776.94 774.5 2.44  12.3 -17.3  762.2 757.2 19.74  Surficial  
 MWB-02   No   NA  783.25 780.5 2.75  17.3 -22.3  763.2 758.2 25.05  Surficial  Remaining onsite
 MWB-03   No   NA   NA   NA   20.4 -25.4   NA   NA   NA   Surficial  Remaining onsite
 MWLTI   No   NA   NA   NA   16.3 -21.3   NA   NA   NA   Surficial  
 PW-1   No   NA  789.47 786.4 3.07  34.7 -39.7  751.7 746.7 42.77  Surficial  
 PW-2   No   NA  786.18 783 3.18  22.1 -27.1  760.9 755.9 30.28  Surficial  
 PW-3   No   NA  778.22 774.3 3.92  11.6 -16.6  762.8 757.8 20.42  Surficial  
 PW-4   No   NA  775.63 772.6 3.03  12.6 -17.6  760 755 20.63  Surficial  
 PW-5   No   NA  775.04 772.1 2.94  21.6 -26.6  750.4 745.4 29.64  Surficial  
 PW-6   No   NA  774.24 771 3.24  24.2 -29.2  746.9 741.9 32.34  Surficial  

 Strebor Property  

 Panelyte Property  

 Performance Paper Property  

abandoned, as shown in area photos 84-87, Attachment C



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"
Field measurements performed and provided by Bay West under contract to Strebor.

Date Collected 6/19/2014

Table A-3
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Note: Map provided by Bay West under contract to Strebor. Handwritten "X" indicates well has been abandoned.
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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   
  



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     
   



 

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 



 

Figure 31: MW‐211 

 

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 



 

Figure 63: OW‐15P 

 

Figure 64: OW‐16P 



 

Figure 65: OW‐17P 

 

 

Figure 66: SP‐611 



 

Figure 67: SP‐N 

 

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) 

 

 

 



Drilling photos re lo ted in the folder title "Drilling Photos" on the  D
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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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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 

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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TABLE 2
Summary of Field Parameter Values Recorded Prior to Sampling
Allied Landfill Groundwater Investigation, Kalamazoo, Michigan

pH
Specific 

Conductance
Dissolved 
Oxygen ORP Turbidity Temperature

Purge /            
Flow Rate

SU mS/cm mg/L mV NTU oCelcius mL/minute
MW-6 10/15/2014 15:35 7.29 1.032 4.82 24.2 6.39 14.21 240
MW-7 10/14/2014 16:00 7.48 1.118 3.05 85.6 7.72 15.39 260
MW-7I 10/14/2014 14:05 7.99 0.91 3.11 -168.8 4.49 16.07 90
MW-7D 10/14/2014 15:50 7.25 0.606 0.19 -110.5 2.88 12.92 >500
MW-8* 10/14/2014 11:05 7.33 1.102 11.99 7.4 2.35 13.77 220
MW-8D 10/15/2014 12:35 7.78 0.673 3.08 -247.4 9.90 12.19 1000
MW-8A 10/15/2014 17:00 7.00 0.873 0.10 -86.2 7.20 14.09 375

MW-16B 10/14/2014 18:00 7.58 0.777 3.06 -113.2 9.30 14.59 110
MW-16I 10/14/2014 18:10 7.59 0.625 0.96 -140.6 10.30 13.67 250
MW-16D 10/15/2014 14:00 8.19 0.443 0.08 -274.9 8.43 12.98 425
MW-22B 10/16/2014 15:15 6.95 0.925 1.89 -69.0 2.07 12.87 250
MW-40S 10/14/2014 9:30 7.19 1.041 2.12 -97.1 7.56 14.39 200
MW-40 10/14/2014 11:25 7.43 0.543 0.31 -32.1 5.81 14.46 250

MW-40D 10/15/2014 10:10 7.76 0.548 0.58 -153.6 5.90 13.31 350
MW-122B 10/17/2014 12:35 6.56 1.056 0.20 -34.4 8.61 13.72 190
MW-125A 10/13/2014 15:07 6.61 1.238 1.25 -27.7 2.20 14.07 280
MW-201B 10/15/2014 17:10 6.35 1.341 2.38 -65.7 9.69 13.29 280
MW-203B 10/16/2014 10:00 7.06 0.91 1.24 -86.8 6.26 12.53 270
MW-204B 10/16/2014 17:45 7.17 0.897 1.88 -84.2 9.50 13.72 180
MW-205B 10/17/2014 8:45 9.69 0.314 4.58 184.0 5.15 12.56 260
MW-207 10/16/2014 13:35 7.09 0.955 2.51 -86.2 9.80 14.52 120
MW-208 10/16/2014 15:45 6.79 1.45 0.10 -62.0 9.79 13.70 250
MW-209 10/16/2014 11:21 7.17 0.691 0.09 -77.9 6.20 12.82 375
MW-211 10/16/2014 10:10 9.20 0.648 0.12 -92.1 6.02 12.50 375
MW-212 10/16/2014 12:50 6.36 1.174 0.13 -42.4 9.95 13.25 370
MW-214 10/17/2014 11:10 6.69 1.421 0.61 -71.2 3.18 12.87 80
MW-218 10/17/2014 8:45 6.93 0.834 1.65 -81.5 5.61 13.20 380

MW-221R 10/17/2014 11:25 6.52 1.068 3.34 -72.6 10.00 15.70 300
MW-222 10/13/2014 16:50 7.17 0.662 0.71 -64.2 1.60 13.25 350
MW-224 10/13/2014 15:00 6.29 1.312 2.44 -62.0 3.30 14.06 160
MW-231 10/16/2014 17:35 6.89 0.933 0.08 -56.6 7.58 12.68 360
MW-232 10/17/2014 9:45 6.47 0.845 1.88 -66.4 8.14 13.52 310

* Panelyte well

Well ID Sample Date Sample Time
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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

10.

Job Name KALAMAZOO,MI

Well Construction Report



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

10.

Job Name KALAMAZOO,MI

Well Construction Report



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

10.

Job Name KALAMAZOO,MI

Well Construction Report



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

10.

Job Name ALLIED PAPER

Well Construction Report



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

10.

Job Name ALLIED PAPER

Well Construction Report



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

10.

Job Name ALLIED PAPER

Well Construction Report



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

10.

Job Name ALLIED PAPER

Well Construction Report



 

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 

 

 



GROUNDWATER SAMPLING FORM 

WELL 10: fIr\'N0 (All led.\ £mw-IoA-'I 
PROJECT: Allied Paper. Inc. OU1 DATEITIME: 10·· I S- IU 

Sampler(s): l\ '~6 W Well Diameter: 7_, A I" "'- Weather Conditions: c.\OLJ6'--\ S 7" 
~, "{ Ml~(\. IBreathing Zone 0 Purge 

Low Flow It6lumetric PID Readin9~: . C Method: 

SECTIONt: Purge Volume luformation 

(1) TO - Tolal Depth 01 Well (ft): . (){l, 7KO'L 1(2) OTW - Depth to Water (ft): 14.~3 
I!sECTION 2: For Volumetric Sampling Only 

(3) Height 01 Water in Well = TO· OTW = [(1)-(2)): r~ .ld) 1(4) One Purge Volume2,3: 'L-.la. 
SECfION 3: Field Parameter Data 

Parameter OTW Time pH' SpCond.' DO' ORP' Turbidity Temperature 
Purge/Flow 

Rate 
Parametef Units ft SU mS/an mgll mV NTU, C· mllminute 

At;c~ptable R~_11J/!l - 6.00- 8.00 0.300-1.300 mSIan See Note 4 -190.0-240.0m 4.00-20.00C- 100-500 (see SOP) 

Stabilization Criteria 0.4 +/-10% .'·3% +/-10% +1-1 mV +/- 10% +/- 0.5 C· 

First Water h.?k 1'">00 / . <6l. \ . O \~ \\ ·Y{n SC?D . Ljqlo IS.?() U-JU 
1 )Lj .y-f 1':J-tJ~ / .40, I.LJ'l,'2, Y.n S-z..lo 3S'.1 1'-1.'~ 0 2lfO 
2 )Loj.1fi 15"lb 7·Yo 1.D3~ Y. '14 '3(., .i., "z"\.s )Ll.31o 7yi) 

3 1L{~a. 1""- 1'-) 1.~6' 1 . o~3 L-t .75 31,,·7 ID.L} )'-1 . L Y ZLjo 
4 )'1 .31 !:iZO / .3D I. ()~'l. '-I. '6'0 -z.~ , O : ~ 30 IY.LI 7..40 
5 )L1.'~7 bZS 77.'1 ), u ,?:> 2... Lj .~z.. 7, Y "l. (~ ~ ~o, 1'-1 c..\ 240 
6 IS?£> ~ f'< M P L E- O 
7 

8 

9 

Stabilization Parameters Used (min. three): pH Sp. Condo DO ORP 

SECTION 4: Equlpmeut and Method Information , . 
Purging Equipment: Of> J I. S tz;. \ +. c.. Ou MO 
PurgelFlow Rate: 1J-I. 0 M L. j(vl ," ' Total Volume Purged: ~cn\\o-\.. <., 
Field Parameter Instruments: "-1ST I·~c..f-... 

v 

I!sECTION 5: Sample Information 

Samples 10 Time VOS;s Other Other Other / 

Parent t\Q - OUI - f\tIiJN _ IAA i/ v vi' L.f 
Duplicate IA\?- ()l)\ - MW-&;/l--FO ./ V V V 

MSIMSD 

Equipment Blank 

IRE : 

NOTES: 
1· DENOTES STABILIZATION PARAMETERS. 
2 - One purge volume (gallons) for a 1.25" die. well: (Height of Water in Well) x 0.06 gallft 
3 - One purge volume (gallons) for a 2" dia. welt (Height of Water in Well) x 0.16 gallft 
4 - Vanes from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per mInute = gallons per minuteJO.OOO2641 
Form Checked by 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

WELLID: MW - i 
PROJECT: Allied Paper. Inc. OU1 OATEfTIME: In · I Lj - ,l..j lSZO 

Sampler(s): f\ SW'"""Nu Well Diameter: 7~ L f""\C.1A. Weather Conditions: (l n , ,A<-.> 
t . \j 0.. • ..; S"'-"'- ... Breathing Zone 

0.0 
I purge 

Low Flow 'V'6lumetric PIO Reading: Method: 

SECTION 1: Purge Volume InformatioD 

(1) TO = Total Depth of Well (ft): ::'·~ , ZO (2) DTW = Depth to Water (ft): I g- .q "'l 
SECTION 1: For Volumetric Sampling Only 

(3) Height 01 Water in Well = TO - OTW = «1H2)): )Lj .Z- \ (4) One Purge VOlume2,3: 1-·2..7 
!sECTION 3: Field Paramtter Data ,-

Parameter OTW Time pH' Sp Cond.1 DO' ORP' Turbidity Temperature 
Purge/Flow 

Rate 
Parameter Units ft SU mSJcm moJt. mV NTUs c· mllminute 

Acce table Ran - - 6.00· 8.00 O.300-1.300mSlcm See Note' -19110-240.0m 4.00 - 20.00 C· 100-500 (see SOP) 

Stabilization Criteria 0.' +/- 10% +/·3% +/-10% +/-10 mV +/- 10% +1- 0.5 C· 

First Water 18.'}C} J530 1.14 1. 10/ <'}. I'-\ qy ., 'i .'is"::' \.; '1 s;- "ZIoQ 
1 !H.o""1 15 ;z,~ iTL 1· \ \ ~ /., .l6 L\~- . "9 1- qL.j 1 'S" .l 1 ~O 
2 1"I.cl 15'-)0 I . ",0 I.l1 ~ 3 .1 \ '11_4 7 • 'f("Lt is-SU Zhu 
3 1C:1. eil 1545 I <S::S 1.1\5 :'.V-t '1l.. . .:i ~. DL\ LS": . LJ8 "2fAO 
4 l">.cl 1'5"50 'S·\ 1<11/.7 3 :~ 1 C:" '-l 1.2.."1 15.'-10 7", c) 

5 l'i.D' 15"S-C::- /,1-/<1 \.\\ <? ",2,\s. '67 .L.j '3".2.4 i '::-.3~ 2&> 0 
6 ICJ.D7 1\a(:?{) 7, Lj)? [.11 If :' ,0$ 'i'S.0 1.IL IS.JA 2.&0 
7 

6 

9 

Stabilization Parameters Used (min. three): pH Sp. Condo DO ORP 

SF.rTION 4: Equipment and Method Information 

Purging Equipment: oa ( 't>'\-e. Hi c.. (l0.M p 
Purae/Flow Rate: 7 j,",n rY\/- /(11) i 1\ Total Volume Purged: C. ()r;)( 0)(. 7 r~ /1. II 'O.A-S 
Field Parameter Instruments: '-IS)' / l-kr M. v 

SECTION 5: Sample Information 

Samples 10 Time VOCs Other Other Other 

Parent ~p-OU\- MW-7 V V V V 
Duplicate 

MS/MSO 

Equipment Blank 

REMARKS: 

NOTES, 
. DENOTES STABILIZATION PARAMETERS . 
• One purge volume (gallons) for a 1.25" dia. well: (Height of Water in WeU) x 0.06 galift 

- One purge volume (gallons) for a 2" dia. well: (Hei9ht of Water in Well) )( 0.16 gallft 
- Varies from 0.0 to 9.5 at water temperature 15·25Co; 0.0 to 14.5 at water temperature 1·14Co 
- milliliters per minute = gallons per minuteJO.OOO2641 

Form Checked by _ 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

IWELL 10: IV: \/\), "lI . 

I""" ":"'T: Allied Paper. Inc. 01J1 )lJ . I L/.!,-< )"300 

J\ ,SWC 5l-u.,..> ~ 7.. in ("A ~ 
{'~I {\. V 

€,. V" l ol~ (\ IplO ,ne 0.0 Low Flow Volumetric 

I '.: Purge Volume 

1(1) TO = Total Depth of Well (ft): 7 'i?" . q (0 1(2) DTW = Oepth to Water (ft): ) <1. q '< 
: For : Only 

(3) Height or water in Well = TO· OTW = [(1H2)): S&. q!9 1(4) One Purge' 

13: Field • Data 

Parameter OTW Time pH' SpCond.' DO' ORP' "1 Temperature ·R:.te 
n SC mS/cm mg!\. mV NlUs C mJ/m~uI. 

c ) """'" See Nole ' 1.'90.o~m\ -

First Water tq. "1'l> l3 i5 P..rn O,q)k II~ . '2V - 2,"7(" ii--.cn. j C; ::1,1 150 
1 I <;O,Oi 102.0 S.OLt 0.'1:32- B.€PI -<5i.'2- I r.r .~ IS·lfif (20 

2 ~.a2- m·S s;', .02- o.A 3i &.<12- -SCfA ?' . (dJ.. 15 "1?J 1'10 
3 . Iz.o.b 1 IHo 6,00 o·C!30 5 .39J -CQ r 1:,.~1. 15 . <;1.0 I:SO 
4 ILD.ot 133~ ~. DO O.''i17 LI. z." -IN. ~...; ~Y?' IS'7< II,,,) 

5 ZQ,OI FY-J{} 'X.OO h.SZS oz..') 1_ .. I/n(" 14U, I"::: .'i<z. lin 
6 I lei .01 1'b4b 7.0,") tJ.<1 Z3 ?, , ~"'/.;' 1-17.7.~ 1-j.~1 ll.a.o~ li n 
7 Z.O-OZ, IbSO <;(-.00 h.CjJCj t.,. 78 1.-tLJ( .(., ?,,'is-$' I to . z.L{ \cD 
8 , Lo .01.- 13-/S'~ 7."1'7 oC,'O ~.\Z. 17?' ·0 Lt.Yz. 11 •. 0\ qo 

,,9 20 .0\ lyoO I.c,a, O.'lID 3 . \ \ )(" '( , '6 4,4a, 1l!>·O\ ® 
. Used (min. three): ~ foO-~ oRP 

I M .... od I . 
O<2JI<\oh:,\-\-,'( OIJIMP 

Rate: t100( bV 100 ' ITotal Vnh 400( 0')( z.. ""e.. II 
Field I 

. . y;,r I I-k..c. (,... V 

r 5:~. n1. 

10 Time VOCs Other Other Other 

Parent II.Q-Ob\ .AU.I - '"1: V V V V 
n"nUCO'A 

Cn .,_ : Illaok 

. 
• ~ D~~OTES STABILIZATION PARAMETERS. 

2 - One purge volume (gallons) for a 1.25" dis. weH: (Height of Water in Well) x 0.06 galfft 

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

4· Varies from 0.0 to 9.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C· 
- milliliters per minute = gallons per minute10.0002641 

Fo.m Checked hv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

WELL 10: I1W-7{) 
PROJECT: Allied Paper. Inc. OU1 OATEITIME: 1 ~/f£fl(/J(O) /Sa:;;;-
Sampler(s): "'Wiieif,lIiiioiiiia~mfjeitite;;;r:i;-~2.,,:-·r ___ -tiwisi:eif.aiiilh~e,-r C=:o",n",d",iti",o l",ns"-.J_"9fD¢~~\\ok:::"i?c=""Ib,,,.~O!,V1V '+------11 
~ .... 11. V" .:::. , I Breathing Zone ~ Purge /, ~ 
[l., ~(.& ['1fJt-1 A... l-.... Ir.- PIC Reading: ~ Method: tk0w Flo~ Volumetric 

SECTION 1: Purge volufDe loformation 

(1) TO = Total Depth at Well (ft): 1.'5'2. 7~ (2) OTW = Depth to Water (ft): I?":flf 
SECTION 2: For Volumetric Sampling Only 

(3) Height atWater in Well = TO· OTW = [(1)·(2)]: (4) One Purge VOlume2
,3: 

O,ECll0N 3: Field Parlmeter Da .. 

Parameter DTW Time pH' SpCond.' DO' ORP' Turbidity Temperature 
PurgelFlow 

Rate 
Paillmeter Units n su mSlcm mgIL mV NTU, c· mVminute 

Acce table Ran 6.00- 8.00 0.300-1 .300 mSJcm See Note 4 -190.0-240.0m 4.00 - 20.00 C· 100-500 (aee SOP 
Stabilization Criteria 0.4 +1- 10% +/-3% +/- 10% +/- 10 mV +1- 10% +/- 0.5 C· 

First Water t?: -::f7. 1J'3? '1.75 f1j. "I '!? If. q6 ~'\. 16 >lrJrttj f4.7.S' Lf'?5 
1 I?: n 13<f2 Cl,ss 15· ?- '(S- t·rr -1U 71~" rP t'{.Z~ ~s"(6 

2 .)9-.11 /113 (!J 9; I,;,q l¢.lPll Z,7C.. ~/115: 10 IH I? ~ 'I "5 t) 
3 !FM/t 1'13'1 r. 'f~ ¢."I'3 16. 'f'r -liZ. l{ ")'2S 1'1.5/'/. '3Z5 
4 Ir. '" I We' I?lfr D'b11 fl5.'1~ -IIPI. :3 q/.i S [7,. f'li 
5 158'-/ i"7, 3'~ ¢ ·l.>l:li /,(;'8 -q?~ It · '6 }1. 'Ip "6¢¢ 

6 11.~q r~?0 9.n (j b~1i I ct. 32 -103, t.. 5.1.'6 IZ. 9"Z ?'5etfi 
7 ~.rl1 I'lJ1 ~, z"{ f5 (, ¢';>- t'lI. zZ -to7. r -1;Zz. /2 . 'II 7"-(.Itt 
8 l'b . ¢'1. i t;/J I 1,1-" !P. (, tJc" 76. ( 'i -110,,> z'U /1. , 'f7 "/ '5ir6 
9 I C(Q5' <; L} 1<'\ p L f:. T) 

Stabilization Parameters Used (min. three): pH Sp. Condo DO ORP 

Sl'CTION 4: Equipmen' and Metbnd l.r ...... 'lo. 

Purging Equipment: HJJ' • ", ~ r i,WI. C> 

PurQelFlow Rate: ) 5" 00 Total Volume Puroed: 

Field Parameter Instruments: 

SECTION 5: Sample loformati,on I 

Samples 10 Tj~ VOCs Other Other Other 
~-o.J\ - I\I\.W - '10 :''#·1"r-+--';';;'/~~~/ +-'''';;;;;;';.r~+-;';;'~7 '''''1 Parent 

Duplicate 

MSIMSD 

Equipment Blank 

NOTES: 
1 • DENOTES STABILIZATION PARAMETERS. 

2 • One purge volume (gaUons) for a 1.25" dis. well: (Height of Water in Well) x 0.06 gal/ft 

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

4· Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C" 
- milliliters per minute = gallons per minute/O.0002641 

Form Checked by 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

WELL 10: f\'\ \J\/ - 9; 
PROJECT: Allied Paper. Inc. OUI OATEITIME: )D - ILi - lll 1o?,O 
Samplor(s): A. . SW\s\li Well Diameter: L

1
' Weather Conditions: f.'J '" ",\ j W\~ ....... 

t. 'J Cl U ,\'v\.-c.,. (\ 
,,,reathing Zone 

b ,D 
,purge 

Low Flow ~OlumetriC ---' 
PIO Reading: Method: 

SEcrtON 1: Purge Volume Jnformation 

(1) TO = Total Depth ot Well (ft): is .£& (2) DTW = Depth to Water (ft): c:; IVi 
isECfION 2: For Volumetric Sampling Only 

(3) Height otwater in Well = TO - DTW = (1)-(2)]: 13. (pl (4) One Purge VOlume2,3: 7 lG1 
~ECnON 3: Field Parameter Data 

Parameter DTW Time pH' SpCond.1 DO' ORP' Turbidity Temperature Purge/Flow 
Rate 

Paramflter Units ft SU mSicm m mV NTUs c· mUminute 
Acceptable Ran a - - 6.00·8.00 0.300-1.300 mSfcm See NOle~ -190.0-24Q.Om 4,00 - 20,00 C· 100-500 (see SOP) 

Stabilization Criteria 0.4 +1-10% +/-3% +/- 10% +1-10 mV +/- 10% +1- 0.5 C· 

First Water 530 10':£ 7. u> L} 1>0<14 II.'?. '5 L.?:' I. 1_":> IY .3, y 7"2...il 
1 S :~D 10 :40 7,5 \ \,loD 7£."lD 7..."2-.0 715S I?' "ils-' 7AO 

2 5.30 1)0 '·"15 I . Lj~ I . O"'l?) I:' .(0\ /.7 4 .J"'6 )L/_b3 Ix-O 
3 5 ,2'1 ILl/5U 7. "',"? I. O'lCj 13Zq ~.'7 3 ·~z.. ILJ,O(" 1'8"0 
4 5?, -z.. JO'S '5 7.~~ \ . 1 l?O \ 2.7'1 'l). L./ Z.?)5" J'--1. L>3 1.7...() 
5 5:?J~ II I'D 7.2, ?-, 1.107 \ I. 0,'1 l.L.j z.. '2,c;" 17., 17 tZ() 
6 

7 

8 

9 

Stabilization Parameters Used (min. three): pH Sp. Condo DO ORP 

ISF:CTION 4: Equipment and Metbod Information 

Purging Equipment: {)o.-( ., S+ Ct.\ -+ \ C. /)1,,\0 n 
Pume/Flow Rate: 

• 
+0131 Volume Purged: 

Field Parameter Instruments: ' lSI / I iuc..~ 
iSECfION 5: Sample Informatioo 

Samples 10 Time VOCs Other Other Other 

Parent /Ir P . b LJ \ - (VVv.J - <:(; V t/ V V 
Duplicate 

MS/MSO 

E.quipment Blank 

REMARKS: 

NOTES: 
1· DENOTES STABILIZATION PARAMETERS, 
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gaVft 
3 - One purge volume (gallons) for a Z' dia. well: (Height of Water in Well) x 0.16 gallft 
4 _ Varies from 0.0 to 9.5 at water temperature 15-25C~; 0.0 to 14.5 at water temperature 1-14Co 

- milliliters per minute = gallons per minute10.0D02641 
Form Checked bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



I DI?- G 
GROUNDWATER SAMPLING ""DM 

WELLlD: J\I\ lA ) -"k 0 
"'''''T: Allied Paner. Inc. OU1 l() -("' ~ / ~ D'lDO 

-, IWell Diameter: L- I flc.-h. (' Ir,· V\-' ... 
~Zone 0.5" I:_u~e ....!. 

Low Flow 

I I: Purge Volume . 

1!(1)TD~TO;;;IDePth~(ft): /7::'. IL? 1(2) DlW =-o<,pth to Wate~ 7/ 7/ 

11.: For 

(3) Height 01 Water in Well = TO - OlW = ((1)-(2)): n 0 ~ 1(4) One Purge 77.2-0:> 
13: Field] 

Parameter OTW TIme PH' Sp Cond.' DO' ORP' Turbidity .' ' Rate 
ft SL 

~ 
mV N"Us 

~ Units 

(., .YO -137.0 I ~;! 17 .. ILl 500 FirslWater 1.C,2., J/t:O <; .07, D. '6?" 1 
1 Vi;'1 Ic>~ 9:'.00 (J . kf)(., Li1:7 1-?oY.7 ;;;.-:\$ 12 .7 4 4uQ 
2 ~ .W IDO I.~l b.&;<)J L'Z.~<) I-Z40·~l<in,< \7 .10 IVM 

. 3 17,,'js'w 11z,~ 1"i.yO ('J.&;Sfo-z..n. l-l4\.S'lt;C;.:, 12.:2'0 lnr-Jn 
4 Z.'I:(" 11'-10 '.'irO D.i1JS7 7..U;!-L.YS( IL!Cj,1o 17_.55 Ljn{) 

5 Z.~7 IHS f.'iSO n .("wJZ?,D 1 -2~&, . 1 72, Z, IZS(o LiOD 
6 1 . . Y;/ illSO '·7'-j l)(,,::,~ 4.t:JL, )-/157"" Iqs7 IU,, 7 4L{12 
7 '2,.10 1155 1.11 'J. lnl{J~2. "l1 1 -711' .~ I~·o Il. <a\ 2,?;D 
B -~ . /c; )7.0C;~. 7 <t; i'7.~71 l· 37 ,·LS1<.;' 7.tl .'l, 17 17. lS'bO 
9 '2,1< l1..lD 1·770./.0100, lSI 1-2~<;.z. JI,,<K 17 .IL 7rfn 

, Used (min. three): oH So. Condo DO ORP 

I~N" tandMetbod 

_. 
I , Rate: ITotal' • D. .... 

IField 

i 5: Sample .u 

10 Time VOCs Other Other Other 

Parent IW- au l- Mihl - 9:' D V .,/ V V 

Ap- ou\ -/V'vW ~'(' u V V --:;7 V 

~ .... t Blank 

b"Cc.K ~~('\ 1/ b<;" i 1/6 0 0. ve. to ~v~ fl3J oS I "\:) 

<b \'( rYI.&-e 1v.t b \~ \Alc..0 ~ we! ~ . eKk-J . ~V\ ~ 
~ t-e,~ P~~I+Vb\ "-3 --t-vv; c.e, tL> t{ DuDle..Sh.ooi Pwv,p 

I"V : 
\'eG\f\0JO..\ CG..v'SeS <aviS; ng 11. DENOTES STABILIZATION PARAMETERS. . 

12 -One purge volume (gallons) for a 1.25" die. well: (Height of Wa~er 1n Well) x 0.06 gallft ~ \. CUt ) f\ C ~£e S 
13 . One purge volume (gellons) for a 2" dia. well: (Height of Wale"n Well) x 0.16 gaVft • J ~ 

- Varies from 0.0 to 9.5 at water tem~rature 15-25Ca
; 0.0 to 14.5 at water temperature 1-14C . .-\-vJ bl t '! 

- milliliters per minute = gallons per mlnutelO.OOO2641 Form :I bv 

SOP 3 Attachment 3: Groundwater Sampling Form 

1.\ 0>-<f> 
~ tr:, 

~"j 
DuT' 
f'lo,...) 
;1A. ("~iA. 
Cidl 

{ 



ORM GROUNDWATER <:AIVIPIIlW:; F4 

IWELL 10: "'/1.'\:\1 - g- [) 
"en "'''T. Allied PaDer. Inc. 0 11 

Wen 
I Zone 

PIO 
I purge 

Low Flow Volumetric 

II: Purge Volume . 

11(1) TO = Total Depth 01 Well (ft): 1<2) OTW = Depth to Water (It): 

12:rur 

(3) Height otWater in Well = TO· OTW = (1)-(2)): I ... n. ,Purge' 

13: Field: ·o.ta 

Parameter OTW Time pH' SpCond.' DO' ORP' Turbidity Temperature .u'~~te 

ft su 

~ 
mgIL mV MUs 

~ 
Ii) 3 .0$' \77< 11.77 O.to 7 <., I~.oz 1-l.lI·, 1t;.£1ct 'L \1., 1000 

1 I 3 ,o·l.- '7..1>0 7.7~ b.<07 <.. 3 , o~ 1-"Z47.t..J C; .<?D 12...1"'1 /ODD 
2 "iZ?-Jt:;" S ~ V\--\. '(l ) + () 

3 

4 

5 

6 

7 

,8 

9 

, Used (min. three): pH Sp. Condo DO ORP 

, 4, : t and Metbod, 

M' r.< " 1'\. ,.M P 

I , Rate: 7rDML 
tv.. " 

irotal H_'. "2 c-/O~, \ 
Field " sI //-I.e,- lAo 

IS: Sample' 

10 Time VOCs Other Other O1he .. 

Parent i\P-CVI - ton.\. ). ~D V- V- I./" I/' 

/ 

Ap-o...J\- ~/qo V V ,./ V 
"" .,. :Blank 

"~~~~OTES STAStLIZA TION PARAMETERS. 
- One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) xO.OB gallft 
• One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 

~. Varies from 0.0 to 9.5 at water temperature 1&.25C· : 0.0 to 14.5 at water temperature 1.14C" 
- milliliters per minute = gallons per minuteJO.OOO2B41 

Form rh, ·····1 bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



., 

GROUNDWATER~,LMP'~r-FORM 

WELL 10: Mw--r.4 
DDn 'Cr-T: Allied Paper. Inc. OUl 1 ';/I~1 IN @. Iltil S 

1.~ .... ffr;" Ktf",k ~ 
7/" 

I~ 
tOO~ rL.. A .... 

Ii ~~ ", 

I I: Purge Volume I 

(1) TO = Total Depth of Well (ft): Zo 7- I 1 (2) DTW • Depth 10 Water (ft): II·(/Z 
12: For 

liIl) Height of >M, . 1 Well· TO - DTW· l\lI,\<jJ: 1(4) One Purge ", I .2.3 . 

13: "I.M 

Parameter DTW Time pH' SpCond.' DO' ORP' ,., Temperature 'R~te 

r.@ ,,( .... ! I~.~ 
~sop 

FirslWaler lISt 11:,7.'-( I-?'?,/ To" /'1.1(, 31-5' 
1 II." /i;Zif T.rff .11>- 1'1"5 1 ¢. 'l" -'9'1! 1... <j It{./'8 375 
2 IIsf IfD'N T.(/)'j 4S. t?q" I QS'.I~ I-'ll'!.:;! T.~ 14.1'1 3~ 

} JlSf/ IE> :<.'f -:f.. ,,7. • rI. "'&2- I <6. I"J 1-'liT: '1 ! r. c.{ ,'Ut ~~ 

4 /1 . .,,, f 1D'Il/ 7.0 I • fA 1\7'''6 I (l}.11 1-1?1:/ 1'.5 ,'Uf>tf 13TS' 
5 fl. -S-q Ilnltf 'l.r! r6 f1!.1T~ I rJ .. t;J ,<In ., 7."2 l!'f.e' 13?-s-
6 'rpt;P .) .4 f1 p L E D 
7. 

8 

9 

, Used (min. three): tiiih lsD~. ~ ('OR!» 
14: ' laodMethod 

.. ... ~ ~ 

b~o/) .......... 
,Rate: 315 hotal -,{A>~ 

Field Y'Sr' J..I, .;/:,,,, . WL.J1 
, 

I.. •• nl. 
, 

/ 

10 . Time VOCs Other Other Other 

Parent IM_OO\~J\Al J-~A ./ ./ ...,/ 

----
. 

. 
: Blank 

, 

- DENOTES STABILIZATION PARAMETERS. 
:2 • One purge volume (gallons) for a 1.25" dis. well: (Height of Water in Well) x 0.06 gallft 
!3 ~ One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 
14 -Varies from 0.0 to 9.5 at water temperature 15-25Co

; 0.0 to 14.5 at water temperature 1~14Co 
~ milliliters per minute = gallons per minute/O.OOO2641 

Form Che<:k'd by 

SOP 3 Attachment 3: Groundwater Sampling Form 



liKULNUWATER ""'MPI.INr. >UKM 

IWELL 10: (YI. v-J 10 0 
'D""~~T: Allied Paper, Inc. OUl OATEITIME: io - 1'-1 -/ '-+ 1055" 

IISam~ller(.): A-S,.", 6> ~ lWell i:<---'L,,-_,-,--" f"\,,-,,,' L,,-, "'-'---11~:';;; i' c"ill A ..... 
't. \ \I c..V?:,ho, "" ~I PI~oiiii, .~Tc (:) , 0 Low Flow V' ;-,la/urns/ric 

'I: Purge Volume " 

1(1) TO = Total Depth 01 Well (It): ?,5, 3'i( 1(2) DTW = Depth to Water (It): llP. S~ 
~ 2: For ' : Only 

1(3) Height or .. ater in Well = TO - OTW = [(1 )-(2)]: I C. I t;/ 1(4) One Purge 

: Field • Data 

Parameter OTW Time pH' Sp Cond.' DO' ORP' Turbidity Temperature . Rate 

~R.n •• - . 1 ~ .. ~ 
First Water Ilr "1(/ \7dJ <;< .di 0 -105' 13 ~ LjD. L '-11 .a, )':).00 Z5U 

1 117.5'il' I7H'J J.'i>'b b.7S"3 L),DIo -77.<;( '-!Y ·Z \?-, .~ ?-~O 

6 117.10 IJ~5 1·(;'-1 b .770 -::'.01 - 11::i'i{ (.'-lz. JLj:,O )&>0 

9 /lp.'lb 1155 1.'5''? 0 ./17 ~ , Ol.:> -II<"Z. 'l,?' /'i .54 1/0 

, Used (min. three): pH Sp. Condo DO ORP 

"J Method 

() o ,,' · ·~"'-. I-h c n, NIl 

IField I • \/Q: i-h:!. ( JA 

15: Sample 

10 Time voe. Other Other 

Parent M-OUl- I'A.w-llG{?, rv' V V 

: Blank 

11. DENOTES STABILIZATION PARAMETERS. 

12. One purge volume (gallons) for a 1.25" dia. well: (Height atWater in Well) x 0.06 gaVft 

13 - One purge volume (9aIl0l15) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 

~ - Varies from 0.0 to 9.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C· 
- milliliters per minute = gallons per minuteJO.0002641 

Form 

SOP 3 Attachment 3: Groundwater Sampling Form 

, by 

Other 

L/'" 



GROUNDWATER SAMPLING FORM -D'I. I ,f-'l... 
WELL 10: !'til)' I~[ 

I 

PROJECT: Allied Paper Inc. OU1 OATEITIME: Ifllflt't 
Well Diameter: ,-" 

( /,.//' ,/;, ,(~ 
Sampler(s): Weather Conditions: i 

'r~ t: r-: • r", I Breathing Zone 
rt; 

lI""urge 
~ow FlO"!) Volumetric 

PIO Readina: Method: 

SECTION I: PUrgf Volume Information 

(1) TO = Total Depth of Well (It): 72.51.. (2) DTW = Depth to Water (It) : 12.63 
SECTION 2: For Volumetric Sampling Only 

(3) Height of Water in Well = TO - DTW = [(1)-(2)): (4) One Purge VOlume2
,3: 

~EcrJQN 3: Fi<ld Parameter Data 

Parameter OTW Time pH' Sp Cond.' DO' ORP' Turbidity Temperature 
Purge/Flow 

Rate 
Parameter Units ft SU mSlcm mgll mV NTU. c· mllminute 

Acce table Ran e - 6.00- B.oo 0.300-1.300 mSian See Note' -190.0 - 240.0 m .. 4.00· 20,00 C· 1OQ-500 {see SOP 
Stilbi/ization Criteria 0.4 +1-10% +/·3% +/· 10% +/- 10mV +/-10% +f- 0.5 C· 

First Water 12.60/ l-rlf>~ q:rr O.'S'i'; $,~q 3" f V'ftJ i4. '6tf Z~ 
1 (Z.t:'{ 1/:t/~ ~"31 t}Sf8 -Z:$ z.. Cl.o 1.8'1. 1'(. z6 Z5¢ 
2 I/z.l:I{ 111/5 g.on ¢. S"<f'f I·" -2". q 1'1;; 1'f.{lP ZS«l' 
3 7.",> In¢ 3. 'IS" p,fr,6ff !.'fl ,(tP~. h 93.J. 13. 'ill! 'ZZ.5' 
4 i'l.,;3 Itns r.7t. d. (, 06 I.th -('33./ 3'8. I IS. ~3 'l~¢ 
5 2,(,l/ Irna( r.n O.~t3 J. 'Z- '3 -/37.'1 n.'3 rr.'1'T "l-¢() 

6 ~'l."1{ I?"$~ r.?P oj. "" '1 I·~'" ~J!tf. '3 'N, IN. rP'I Z"l5' 

7 1z_fJ?Cf II7-LfO 1: ~'i 0. fDZb /.1'1 -(~~." ;-;. « N·r, 'Z'l'i 
B '1£ • tot( II "rtf£( 'f"~~ rJ.l:>u, l.tI'- -I '$40 r 11. t:1 I't. D"i' Zt.~ 

9 12.6'( r:r~(j) 7. ~( ¢.('2r l.rn· -/'32.S /6.:3 N. fI "L UP' 
Stabilization Parameters Used: (min. three): pH SP. Cond. DO ORP 
SECTION 4: Equipmentand Method Information 

PUrQina Equipment: &<et:J/JlM1.b 
PurgelFlow Rate: LSD TOIaI Volume Purged: ~ , ~ ~""( l~ 
Field Parameter Instruments: Y<J.· Wt/t ' _M,' J.,''''''ot-f~ 
SECflON 5: Sample luformation 

/I, fru.kI , .'t, Vir Samples JO Time voes Other 

t>.t>- Oll \ . ""''''' - 110 r 
Other Other 

Parent V / V ,/ Duplicate 

MSIMSD 

Eaulpment Blank 
REMARKS: 

NOTES: 

1 - DENOTES STABiLIZATION PARAMETERS. 

2 ~ One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 allft 
~ , On~ purge volume (gallons) for a 2" dia. well: (Height of Water in Well) )( 0 16 ga~ 

- Vanes from 0.0 to 9.5 at water tempelClture 15-25Co . 0 . 
- milliliters per minute = gallons per minuteJo.OO02641· .0 to 14.5 at water temperature 1-14C" 

Form Checked by 

SOP 3 Attachment 3: Groundwater Sampling Form 



lJKUI 'ATERSAMPLING FORM ~ 'l +"2-
WELL 10: I'lw ~ I b.t: 

Allied Paper, Inc. OUI /qflt'f It« 

~ 
z N 

I~ 
. 

''-1S1 tI .l_ 

l';'?>ti.i" K:b ·1- V .~ 
.v 

'I: Purge Volume 

1(1) TO = Total Depth oIWell(tt) 7'2.'5'2. 1(2) DTW = Depth to Water (tt): f7~b "3 
O:>or :ODly 

1(3) Height 01 Water in Well = TD - DTW = [(1)-(2)]: 1<4) One Purge' 

13: Field . Data 

Parameter DTW Time pH' SpCond.1 DO' ORP' Turbidity Temperature 

11~ 10.JOO.~ See Note , ·100.0· 240.0m\ - ' .00· 20.00 C-

First Water lIt. btf 1/1~5 r.~l I (fl, bZ"8 I.!-z I-n.r;: '1 Ir;,.r I'S. '3~ zI'¢ 
1 11'1..6# lr&fPri -"i. flO rI'b'lB /.rJb I-I~t, S" /~.<t rs.~ -Gr.> .... 

2 Irz.{# V'9t1~ 7.6'1 l,p, "l.~ g,fh -/'It}.b 1/125, ~ /5,/"~ • 

3 III), r1 ~ A /'1 P I- e.. i) 
4 

5 

6 

7 

8 

9 

; Used (min. three): ~H"" Isp~ 1 DO ~ 
·4 Method , 

I~ •• , 
,Rale: 1.~¢ Irotal S. SiI.d/ e...D 

Field V~: tval r vwJ,;;r J v 

15: .ample j 
f 

10 Time VOCs Other Other Other 

Parent p,,<,- DO \ .1\. I •• J ~ 'b r v V V V 
n. 'II, 

MS/MSD 

1', "I, n! Blank 

.w."~: 

• DENOTES STABILIZATION PARAMETERS. 

~ One purge volume (gallons) for a 1 .25~ dia. well: (Height of Water in Well) x 0.06 gal/ft 
- One purge volume (gallons) for a 2" dia. well: (Height afWater in Well) x 0.16 gallft 
- VCOII'C;:I from 0.0 to 9.5 at water temperature 15-2SC"; 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per minute = gallons per minutefO.OOO2641 

Form Checked bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



,.,.po "' .. MPI .INto l'UKM 

IWELL 10: t1/J I '" 0 
""I')JECT: Allied Paper. Inc. 01)1 /rI~/t'l@ IllS" 

~Z" ~ 
, 6Df .~,,- Jy 

~ 5" ff,,*'1 K. e;t~ foe IplO II /[owBlirv /. 

1\: yurge 

(1) TO = Total Depth otWell (ft): /111# •• " 1(2) OM = Depth to '''0'"' \"1. /2,S"If 
12:For 1 Only 

11(3) Height of' 1 Well = TO - DM.= 1(4) One Purge 

13: Field I 

Parameter OTW Time pH' SpCond.1 DO' ORP' Turbidity Temperature 'R;,te 

~.oo 
;~ 

!·190.0·240.0m' -

First Water· 15,?J //:r~ -g.t11 rJ. '51 'f 1-1(,.1' '5 1/3', z C!S :r::}·~ 

1 13.'13 II $'$' g.rx If>. ~I/J~ J,"l./f f-filf.5' ".Z 1/'.«(/1 '37Q 

2 13. S1- IZ~fi t.f/>b 11>. S~1f I/.w4 1-/111'. "5 '1.2 1/3.bl . '3'1> 
. 3 1J.~r 1Z.~'1 ·8. II . ~. s<" 11/.7-2 1-'l!lS3. b 1/'-/.1 ?- ~~-

4 S'1- tbli 13'(1.- '6. Z'f 'G>-4 Sl1 ). ,'Z 1-1~"'. tf 11: 2 1 J'3'. ~;Z Zl)l~ 

5 Sb, <jJ( /3'11 1'!, z:z a .ttt! rJ ,{ OS 1-lJ,1. () 15,'{ 11.otf '1'25 
6 s/:,. Itll j'3SZ -t,1.0 11 I 'l'f I !, ,/I 1 • ~,,{. '3 I rJ. '3 11.<1fb 47'> 
7. ~,5z 13~~ 3,14 G.,{«~ i ri. !l1f I-H'f.q 1. 'f:5 ,2. Q5' 42~ 
8 .J.. ""'" S A - n. p /.... r:: D 
9 

I , Used (min. three): ~ eSp.Cond, , DO} /oM 
14, tand Method 

~ 

. I't ..... ~ AO"~"b .. 
, Rate: ' 'f7.S hotal Volume i"r(U ~/A 

;Field fit"" '1.. ... 4-';-...... I.; J.~ .L.. ' L WI-I-! • 7'Q 
15: Sample 

, , 

10 Time VOCs Other Other Other 

Parent p,(,- CU\·AA , ,-' l (" D v .....- ...-- ...-

tBlank 

P--f, 4.oC: e!.-- I b r ~'! I, ~---- -t,.-,-"- to 1hZ, H.Y- .... .,., .... r:.. of t ""d- .~ ~ . :tt' ~ f 1<- A'''~t-.. J ~ 4''- .... "f 

~-0 (cv- JI..-p,',.? """".,.;.{ {'f- .-. ~., !-'f WI. -.I f ~A. ". -e:f-.t "I (~ 

• DENOTES STABILIZATION PARAMETERS. 
2 - One purge volume (gallons) for a 1.25~ die. well: (Height of Water in Well) x 0.06 gaVft 

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C· 

- milliliters per minute = gallons per minutefO.OOO2641 
Form I bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

IWELL 10: M\'V - '2'2.B 
I""" '~"T, Allied PaDer. Inc. 01J1 10/110.' lot 

~~L==-" __ --t;,~ i ~Vb' at St-
T... 5~ 1:~a~ingZone 0 . 0 IP.urge .' 0wt=!§Y Volumetric 

r 1:.PUrg"-Volume 

1(1) TO = Total Depth of Well (ft): J j, ~ I /(2) DTW = Depth to Water (ft): i6, r.J. 

12: For' i Ooly 

1(3) Height of Water in Well = TD • DTW = [(1 )-(2)]: 1(4) One Purge" 

13: Field 'Data 

Parameter OTW Time pH' Sp Cond.' DO' ORP' Turbidity Temperature 'R:.te 
m"m<wte 

'Ran .. - - 6.00·8.00 See~ ·'90.0·2".Om' - •. 00·: 

rlrs, yvater rU.Ub l<-t~~ w.'1r 0 ,13 0 3.W -(--'t, ~ '/L[ "I& IL~cJ 
1 

2 

3 

4 

5 

6 

7 

8 .- S,AM. f L- e:- D ..-
9 

; Used (min. three): tPH'/ lSD. I):ond, (DO) 6RPJ 

I Method . 

r. ~ 11 

ID Time 

Parent I M- 00)- My.) - Z-z...e.. \ ~ \ 

tBlank 

I~U'C~: 

11, DENOTES STABILIZATION PARAMETERS. 

12 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gallft 
- One purge volume (gallons) for a 'Z' die. well: (Height afWater in Well) x 0.16 gallo. 
_ Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C· 
- milliliters per minute = gallons per minutelO.OOO2641 

Form 

SOP 3 Attachment 3: Groundwater Sampling Form 

VO~s 

V 

I by 

Other 

V 
v 

Other Other 

V J 

\ 



GROUNDWATER SAMPLING FORM 

IDDt')JECT: Allied Pacer. Inc. OUl 10 - /'-1 - ILJ O<J>-;'< 
~COnditiOns: ('. h::J( J(,\J./1N II\r\U 

rge . Low Flow .Y -..J 

/1: Purge Volume. 

11(1) TD = Total Depth ot Well (ft): L 7 . 2.,~ 

12: For 

1(2) DTW = Depth to Water (ft): 1 \ .loS 

11(3) Height otWater in Well = TD - DTW = [(1).{2)): IS 7 1<4) One Purge' 

I 3: Field I • no 

Parameter OTW Time pH' Sp Cond.1 DO' ORP' Turbidity Temperature 

Unlls ft Su 
See Nol. ·'90.0·240.0 ml -~Crlteri. OA . . 

First Water III . l~ "i I oX4S I 7 . <;h 

1 17 .n 1 l'l'i<5C --=]-'7 
2 Ii7 . 02 b'i5s:.s 7. I 2, 

311.Dl. V'}U( I" /L.\ 
l·bLjs 7....n -l o") .Z \<)l:-.<{' /'-1 ·'--17 

6 /7..07. {-AI .e; --=]. 11 l.o'-tz.. l .1D --Tt;'--!,o 1 ~,2 }L.J, /..j 1 

Field 

8 17.-.oL ~ 7.1'1 

14: 

; Used {min. threel: 

land Method 

1 , Rate: Ilmrnli' ]rx'J fY\L M,{\ \ irotal Volume 

": Sample 

Time VOC. Other 

Parent 

IBI.nk 

~v,~~: 

_ DENOTES STABILIZATION PARAMETERS. 
2 . One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gaVft 
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gaVft 

J V 

4 _ Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1·14Co 

• milliliters per minute = gallons per minutefO.0002641 
Form Checked by 

SOP 3 Attachment 3: Groundwater Sampling Form 

Other 

V" 

\'is'D 

I~o 
IC?O 
LaO 
L..OO 

"LbO 

7100 

l.OD 



-. 

GROUNDWATER SAMPLING FORM 

WELL 10: ;!fW-4fZI'I 

PROJECT: Allied Paper. Inc. OUl DATEfTIME: I qJ, '1'1/ N!iV If] '$¢ , 
Weather Conditions; C.S· //~.,(..,-~v.;l,... Sampler(s): Well Diameter: ]. 

~s.. ffo~ K:U~ 
I "reatnln9 zone rj ,purge (toW/loW vo,J'metric 

. 
PID Reading: Method: 

SECTION 1: Purge Volume Information 

(1) TO - Total Depth 01 Well (ft): "" .... ~.,. ~5.~' (2) DTW - Depth to Water (It): S. q 1 
~ 

SECTIQtrJ 2: For Volumetric Sampling Only 

(3) Height 01 Water in Well = TO - DTW = [(1 H2)]: (4) One Purge Volume2.
3

; 

SECTION 3: Field Parameter Data 

Parameter DTW Time pH' SpCond.' DO' ORP' Turbidity Temperature 
Purge/Flow 

Rate 
Parameter Units « su mSlcm mV NTU. c· mllll'lirMe 

Acceptable Range - - 6.00- 8.00 0.300-1.300 mSJan ea Note 4 -190.0 - 240.0 m - 4.00 - 20.00 C· 100-500 see SOP} 
Stabilization Criteria 0.4 +1-10"" +/-3% +1-10% +1-10 mV +1- 10% +1- 0.5 C· 

First Water ~'n 1¢'1S' 91l',6 I,. SS'¢ "S.t5 I fJt!>. "3 //.~ jt(. n. 3zt5 
1 5.~3 /rtJ'> cI ;1:51' 1~S-'f3 1/.¢3 '$,.11 n,r- If-hi l'St! 
2 5'.'0 Irx~ 1.53 I~. 'i'-/6 lid. ?¥ Mf It.Q II,.. b5" tSp 
3 S,~? ,/ I f2J~ 1. 1(' 1 !U S'fS- 65.S'f -Z'l,,, '1.1Yf 1<1.103 l~tP 
4 r;:n 1Ir1'" ! 7: 'is p.fl{'l ,. }11 -Z'1.11 1.b3 1'I.n 257.lf 
5 s.H fll (j ?:H- tJ.~'I'3 I¢.SQ -3~ I l.ti2 II(, tf6 Z~~ 

6 ~.q> lIS- r.r~ "5'f1 1'.3( -3Z, I 5.11 ' Ill. '16 Z~~ 
7 I/ZS- 5 A-- I"l P t... E- O 
8 

9 

Stabilization Parameters Used (min. three): pH SP. Condo DO ORP 

SECTION 4: Equipment and Method Information 

PurQlnQ Eauipment: n... " 
Purge/Flow Rate: 'Z~ • 

Total Volume Pumed: 34a£-
Field Parameter Instruments: Y'Jl' W

L
" 

, 
!ttrb,'!;,.,rIPr y 

SECTION S: Sample fnfOrDIatiOD 

Samples 10 Time voes other Other Other 

Parent p.p- OU I - M'N - Y Dr. 1f7.!> .,./ .-/ - ......-
Duplicate 

MS/MSD 

Equipment Blank 

REMARKS: 

NOTES: 
1 • DENOTES STABILIZATION PARAMETERS. 
2 " One purge volume (gallons) for a 1.25ft dia. \Yell: (Height afWater in WeU) x 0.06 gaUft 

3 - One purge volume (gallons) for a 'Z' die. well: (Height of Water in Well) x 0.16 gaVft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per minute = gallons per minute/O.OOO2641 
Form Checked bv 

SOP 3 Attachment 3: Groundwater Sampling Form 

, 
'''\ 



GROUNDWATER SAMPLING FORM 17d14e. I 
WELL 10: /'1,.;- 4dD 

PROJECT: Allied Paper. Inc. OU1 DATEITIME: /t$/;<I II'! (iJ ¢'i/3¢ 
• 

Weather Conditions: fl,ljl dOcwlv - cl. _,,, -+ nt, Sampler(s): Well Diameter: Z(", 

-:-f' ... ft'o.. r,c;.lk 
Breathong Zone tI I Purge 

( Low Fj9)v Volumetric 
I 

PID Reading: Method: 

~EcrION 1: Purge Volume Information 

(1) TO = Total Depth of Well (ft): /b'l.1.n 1(2) D"IW = Depth to Water (ft): 50 tv 
SECTION 2: For Volumetric Sampling Only 

(3) Height of Water in Well = TO - D"IW = [(1 )-(2)]: (4) One Purge Volume2
.
3

: 

SECTION 3: Field Parameter Data 

Parameter D"IW Time pH' SpCond.1 DO' ORP' Turbidity Temperature 
Purge/Flow 

Rale 
Parameter Units ft SU mSlcm mQll mV NTUs c· mVminute 

Acce.p.tabJe Raf!9.e. - - 6.00·8.00 0.300-1.300 mSlcm See Note ~ -190.0-24Q.Om - 4.00 - 20.00 C' 100-500 (see SOP) 

Stabilization Criteria 0.' +'- 10% +1-3% +1- 10% +1-10 mV +1- 10% +1- 0.5 C' 

First Water 5.-05 ¢'1(1r -:t.'t'i I /I). b" S"" If. =r '3 8L~ 11..2.$ 1<;.-i5 3Z~ 

1 ~," 0 (/jq(7_ to 5"(11 las. b<{6 z.. tJ5 1'-/ as~.1 6q.~ {q,~Z '3'lS" 
2 S",~3 ~'tl ;J 17. S-q ~HZ rI. '-'f f;~. " 'fZ.3 13. '1~ S"~9 
3 S,lfrt> a>4'l'Z.. ! ".iN 11'lS. r..(~ 10. '17 - It..1i'. ~ '?~.~ /1/_ (J<: "3zS 
4 ). '1 tP 0'tL 1 l.;z. Go" IIIJ. t.1~ I rIJ. 'fZ -/~.0 {t;.~ /Lf.H 3~S' 

5 5,q(j 0"32 I~.~~ 1t/J."r;6~ rIJ." "1- -In I 117. 9 (If. ~I 3zs 
6 $1ft5 'til" 11 1-. ?-? ,p. ~q5" t/>. 'I z. -/t.'t.¢ 1/12\ ~ /1(. '211 112~ 
7 S.'l~ t/Jq l/7 r.ff' If, 5"rl I d.l{, -,,~. 2 ?,q$" /'1,1' 3Z!) 

8 5,tt¢ tJ,., ':/ 71.13 '1. S?$ i¢.H H~(.~ ".31 /«. 2-~ l':l 'Z S-
9 S:,,¢' ¢'t5"Z ~~" I~.~ ,s.38 -Ibl. iI So ?-f II(.I? r!'2. ., 

Stabilization Parameters Used (min. three): pH Sp. Condo DO ORP 

SECTION 4: Equipment aod Method lnformltioD 

Purging EQuipment: /filM-' ~~D , 
Purge/Flow Rate: Total Volume Pumed: 

Field Parameter Instruments:~ ,_" to,. ,"'~ 'Iff wLI1 
• • SECfION 5: Sample Information 

Samples 10 Time VOCs Other Other Other 

Parent ~p eLl', $ rwc'vd> IISD 
Duplicate 1\0 sc,I"\PI.e- £.D1I1,.l.-A 

MS/MSD 

EQuipment Blank 

REMARKS: Po @.. ~1 ' Nat- ,Lo...~ ~"-/o ~ ..bUoul1 Wf'\p wt ( . 
d;~tL -A> fP4('f kn,r~ 5 ......... 1'1.~ _of;/ a /s",,..!!r 

1'-1 ~ 46fAAU. 

NOTES: 
1 - DENOTES STABILIZATION PARAMETERS. 
2· One purge volume (gallons) for a 1.25" dia. 'Nell: (Height of Water in Well) x 0.06 gaUIt I 3 - One purge volume (gallons) for a 2" dia. wen: (Height of Water in Well) x 0.16 gaVft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14Co 

- milliliters per minute = gallons per minutelO.OOO2641 
Form Checked bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



10 

(I 

11 

13 
1'1 

If ,r, 
11-
If 
I~ 

GROUNOWATER~dMP'INGF' ORM ~/U'" 2 
IWELL 10: ~ 11';0 

,en ,e,..T· Allied Paoer, Inc. OU1 ,I. 1", ~ as '8 3121 

~ 
z." I~ur' 

I ' t,:'). .,- .1. .t. 
"" 

ft:~ .. II~ 1c:~ .. J( ¢ f!:!!.w F'!!J' Volumetric 

i I: Purge Volume 

11(1) TO = Total Depth at Well (It): Ibif.In'> 1(2) OTW = Depth to Water (It): 'S:il"1' 
n: < •• 

I~Height atWater in Well = TO - OTW = [(1)-(2)): 1(4) One Purge' 

13: Field: '0." 
Parameter OTW Time pH' SpCand.' DO' ORP' Turbidity Temperature 

~ I;~ 
4.00.2 •. 00',,· 

Z;AflI , .. ~- 17. ~1 I{)$. He. I-I "1'. '1 <f. 111 1<1. (1)5"" 

,A- '/flIfPZ 

~ 

oS"" 

~ 

~ 

k 

.r-
'1! 

-!" 

, Used (min. three): oH So. Cand. DO ORP 

4: I.nd Method 

p, ... e. !iJ~ ..'. ". ., £, ,., 
p" 'Rate: ' hatal' .D. 

Field Y5T • 1..1 L.J1' 'l...r\..: l: ... .,1..r 
1 <: Sample 

10 Time voe. Other Other 

Parent I\\) "'fl ,~ 1..0 II. r..L .1) 

I Blank 

S~ ~ 01'- r~ \ 

. DENOTES STABILIZATION PARAMETERS. 
2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gaVft 
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft 
4 _ Varies from 0.0 to 9.5 at water temperature 1S-2SC": 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per minute = gallons per minutelO.OOO2641 
Form'" .d bv 

SOP 3 Attachment 3: Groundwater Sampling Fonn 

~~ 

Rate 

,SOPI 

3Z.:S-

Other 



lATER C , .. n< .1"'<; FORM 

WELL 10: t\tUJ - If {)O 

: Allied Paper, Inc. OU1 ["I(~ /11, ~ ","i '(~ 

~ L" • ,'\l>~ ,1_ I : 

-r:~N. r.~ • .I .. t5 ~urge j(ow~ 
, 

I I: Purge Vohime 

11(1) TO = Total Depth 01 Well (ft): Ibq, ~( . 1(2) DTW = oepth to Water (ft): {". 'C"Z. 
1I.~rTl(\" 2: For • Onlv 

:(3) Height 01 Water in Well = TO - DTW ~ [(1)-(2)]: h4) One Purge H, I 0 2,3. 

13: Field i '" ... 
Parameter DTW Time pH' SpCond.' DO' ORP' Turbidity Temperature '~Ie 

fl SU mSiom mg/l mV NlUs Ie ~. 

~ s: qz m5? ' ?,bP I ilb3?- '/. ~ '1 ql(. " /3. 2~ 251J' 
1 t,;1Q m41f? ,1.1.' lIP, t",,, 17.i?" ~f/.f'" 1'3."17 35 9' 
2 cj.<lf ;;IIrI'f 1-.1,", ,j. ~If 12'.~5' ~Jbll. , 1/3.P 1~ 

3 5.'&7 . rlftrt ".Iit I ~.J.tll 17."7. I-I"K 1 r5si 1'll(lS 
4 5'. f'J 1j~17 17.11 I i5.!i"4 ~ I. ~J 1.11». I 111. 'ltl 3S-~ 
5 1M'll ,1.73 lib. 5"'8, I. "J7 I-Ibl. I I~,'f" 1~)11 

6 ~'" (/;tIC; it> 17. ?:r 10.s5~ I •• n 153. b '£1 1/~.~q Z¢6 
7 $:11 Q'I~~ ?7~ (;. ~~I itJ.,~ I-/~ S 6,3 1~.3 ~ -j!iti 
8 s:~tf 1(/1(111) 7-.7-" .s. S'l t<g iIJ. S'1l I-ISs .• S.1 13,3 ( I "J5'~ 
9 lalt:J <:; A- ~ P L E J:) 

, Used (min, thre.): (pH) "5;;. Con;!:) DO (ciRP) 
4, t and "'e .. oo 

p, RY~ ~ ./'1t1#1 ~~o .. 

'Rate: .~$ll' ITotal' , p"'".... b ~/.. ~ 

IField : floz..'6", . VSd' Wj..,n " 
I S: Sample 

10 Time VOCs Other Other Other 

Parent AJ). bU\ -MIA} - ""0 D /rJl1J ./ .r "" --
Blank 

ri- (bb' -r,;.. 6: tl :-'oe.. of-. w~.-I'1" ,.£. 
4D ..-. 

f"""" f 4 W',~.,J ';: fiqu' bA ~ tJ' 'I '$'"1/> ok> ". ~~;~,~ 

""-" .. J.,\,. r 
,NU.t~' 

1· DENOTES STABILIZATION PARAMETERS. 

:2 - One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gaVft 
- One purge volume (gallons) for a 2" dia. well: (Height at.Water in Well) x 0.16 gallft 

- Ydrie", from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at watertemperature 1-1 4C" 

- milliliters per minute = gallons per minutelO.OO02641 . 

Form' I bv 

SOP 3 Attachment 3: Groundwater Sampling Form ' 



GROUNDWATER SAMPLING FORM 

IWELL 10: ,Ii \() - In f5 
.~ : Allied Paper. Inc. 01)1 lIP IfuI'! ~ 1'- or;t 

r.~::;~Ie ~ 5 ... itO'" IWell n ? (( ~¢j s'""",,,-
IplO 

.. ~zone fJ Ipurge tCo.:FloV v 

n: Purge Volume 

1(1) TO = Tolal Depth otWell (tt): 1<2) DTW = Depth to Water (tt): 17; alL. 

'""' (Ooly 

1(3) Height atWater in Well = TO - OTW = [(1H2)): 114) One Purge : 

13: Field • Data 

Parameter OTW Time pH' SpCond.' 00' ORP' Turbidity Temperature 'R~te 

~ 
mg/l mV NTUs 

~ 
" ... SOPI 

'Ill , I 'i? 1/2 <P ( ';' .71 I ·P55 1. 55 -hI 6.3 i.? '5'1 if Of D 
1 ·j1.M ltz tPh rf,6'f /, ¢ '1'/ fj, 'i / -M,5 17.7 /5 '-l iP .'? <0 c;z! 

2 W 'f f:j 117 / / Ih,h.? I- iNh rb, 3b -51{,3 n. :5 /~ {;( 'Z-Z ') 

3 ! 1"1, }<j I iZ.lL.e I&'{" o I . r/J5rP d. 7>?- ~z,q, l If :z..- j'~, ~2- Zz-5 
4 :Z<b~5' ~ Iltz! ~. S- '3 /, cP4') rb. ZI - 53. '-( /y, 7' ' "'.<..(/ 2 ?.,-

5 iZ6J. ,I I/u)" 05'7 I, rP'I "8 (/;, Z f - fJlf. z 7: 'f/ 13. L+f Itt(/; 
6 !ZQ! ·17 li23/ 1,0 ,I:. I rP'90 Iji,ze> -5"1. '/ $ . bl n .7z ('( d 

7 i/z s 5' 5 A /1 P l- F.; D 

8 

9 

. Used (min. three): pH SD. Condo 00 ORP 

," • .JMethodl 

tle,,,,n , 

,Rale: VHq2 I \rotal' : 7,':y 
IFleld '15) ; Wifl' 1-. 1_ ', , ' ~J~A 

15: 

ID Time VOCs Other Other Other 

Parent (\o- 00 1- CVI.\f\J ~ l'Z:Vl, / 2 7, ") v- --- .......- '-'" 

"I' "k 

- DENOTES STABILIZATION PARAMETERS. 
2· One purge volume (gallons) for a 1.25" die. well: (Height of Water in Well) x 0.06 galfft 
3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C· 

- milliliters per minute" gallons per minute/O.OO02641 
Form r h , _ ... . by 

sop 3 Attachment 3: Groundwater Sampling Form 



'-

GROUNDW 4. TER ."A Ml>I .rNe; FORM 

IWELL 10: f1 W- \ -z.SA 
DD" '~~~: Allied Paner. Inc. OIJl liD/t3lN If) 1't2fC' 

'((",.k '[ <)4#0- 1:
10 

hingZone L¢ 
II: Purge Volume I 

(1) TO = Total Deplh of Well (ft): 
/(2) DTW = Depth 10 Water (ft) : /7:1 (2J 

' 2: For' i Ooly 

(3) Height of Water in Well = TO - DTW = r' 1(4) One Purge Vnl,,~·2.3. 
I 3: field I . 0.: .. -

Parameter DTW Time pH' Sp Cond.' 
Units 

{:;z.~11o 11 4i}i b'~ '7! 
DO' 

mgll 

ORP' Turbidity Temperature _ Rate 
·c' ~ 

First Water Z.5"3 -rz.z 1./ 
1 

2 :j..4L:> [y'l :o ,t;4 . V '0 

3 \. -1-3 -2&, <t '3 . \ 
4 

5 I, Z . -lS . i!J (1). t" 

6 1.2.5 -7.. T, 7- 2. .Z 
7 1'1 P L 
8 

9 

. Used (min. three): 7Pill ~nd Afu .~ 
: aDd Melhod I 

~ '----" 

(.: ·0 

,Rate: ~ 'l-'i0 ~~/"'-:n hotal' . D, '2,5' M. A 

Field I Y$I- f-( or;r;;i. W L M I. -, 
i<: Sample 

10 Time VOCs Other 

Parent 11\O.()l)\ -M,l , _I'Z--~ A- IS¢'T if' ./ 

: Blank 

,w,c~, 

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

3· One purge volume (gallons) for a 2:' dia. well: (Height of Water in Well) x 0.16 gallft 
4 _ Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14Co 

- milliliters per minute = gallons per minute/O.0002641 
form Cbecked by 

SOP 3 Attachment 3: Groundwater Sampling Form 

I /'-Irfr-! . 

114./ Y 

D 

Other Other 

,/ V' 

---- ----------------------------------------------------------------



GROUNDWATER SAMPLING FORM 

DDr> ""'T: Allied Paper, Inc. OU1 I D ' I ~ . 14 11.- J. n 

D: Purge Volume 

lr<l)"r~. TotalDepth otWell (It): ?,O ~ L.j 1 (2) DTW = Depth to Water (It): to, (')<; 

12:1'0' "'." 

11(3) Height of Water in Well = TO • DTW = [(1H2)]: "L'1 , ~""' 1(4) One Purge' I 

Parameter DTW Time pH' Sp Cond.' DO' ORP' '" Temperature 'R;.te 

su mS/cm mg/l mV Nl Us C ~ ; 

b,07 ) 1,;2.,< ~/. :~\ 1. ~:(o 1 $~ . (,,7 . <; llllo 1 L.\ ,t"\ 't>Lo 

7 1110 'S AMP I s:::: () 
8 

, Used (min. three): pH Sp. Condo DO ORP 

14:' t aDd MetI!od I 

D, , ", (Y2.llste.l-h'c. DUMP 

, Rate: i.zo f\'\ L / Ml " . hotal' , P ... n .... z. , S' a.c. \t o.c'S. 
Field ._ysi: 11.ftJ('?-I 

IS:S, .lpI 

10 Time 

Parent AO .. rU\ - tv\..1N • "?r-;. t2.. 

, I Blank 

• DENOTES STAB'UZATION PARAMETERS. 
- One purge volume (gallons) for a 1.25" die. well: (Height of Water in Well) x 0.06 gaUft 

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

- Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C· 
- milliliteffi per minute = gallons per minuteJO.OOO2641 

Form' 

SOP 3 Attachment 3: Groundwater Sampling Form 

vnr.~ Other 

V V 

Ibv 

Othe~ Othe, 

J v' 



GROUNDWATER SAMPLING 

IWELLID: IhW- j..c3 a 
"'" ""'T, AlliedPaper, Inc. 0111 Ie/MIl( 

fi. '''i4c..-"f?1L IWell Diameter: L. i' 

!C. ./ i~;D·"'·"~ Zone 0 0 I .. u~e : </G<fJ •• ",f' ~ Volumetric 

11: Purge Volume 

1(1) TO = Total Depth 01 Well (ft): :;1 . ~4 1(2) OTW = Depth to Water (ft): j I 'Z "3 
,:For· .. ~Only 

1(3) Height or vvaler in Well = TO, OTW = [(1: bb 1(4) One Purge : ~. ;:I, i 
I J: Field • Data 

Parameter DTW Time pH' Sp Cond.' DO' ORP' Turbidity Temperature 

~ ~ 
~.! 

,o()'500 I 

"lrst water ',.U:? 111lz.5 Tu.,. O. ~;1e. -n .s ID.OZ /2..5"- '~1(J 

1 II · '2.f> 1~'30 ..""s o.~·l_ '2. '15 - '-9:.. A 'I.5(g 12-.<;<+ ':z.'10 
_2 11.29, 

I ..n" r::. 
/ .02 0.'100 1 . S:S-:J, -75.0 "1 .11 .'l.SS .'7:70 

, 3 111.26 1 .02.. O.<'jO, /.;:n -B<l.5 KSO i'l.st 'no 
4 11·210 ~"fO ',D~ fI.C1of, i . '2Pl -S&.l "I.St> i?..S3 'b'0 
5 iI . 2117 I 't)t1 '15 I,ott O. '1(1] I. '26 -£?(.,.q 7.9=f 1'l.53 '2.10 

6 II, 2tiS ~"'C:::(1 1.c5 D .CiID 1, '23 -~,I r;,. '2(p 1'2. . '" '3 'TID 
7 II~ 10ti5S • 'OCo o.q,o " '2Lt -~,~ b.'2(.: 12..53 '2-,0 
8 S A M P L. E; (:) 

9 

; Used (min. three): /PH) S~. t6O) -= I Method. -
~ ""'.." 

'Rate: '2710 WI"" M..i VI. ITotal '2>OAlLl~ 

IField: ... '1~i G .J ~ Itvrloidi'M/ . .j.-.;:" M,fVU RAF_ 

~. ,L /u",.'-I. 

10 Time VOCs .etrrer 'Other 6ther 

Parent ,,"p- ott i - /'vi W • 'kr?13 /000 II ..; v v' 

"" I II< r -() V 1_ ",,,,,I .., ,r:L , CJJr 10 00 II \I V v 

: Blank 

• DENOTES STABILIZATION PARAMETERS. 
:2 ~ One purge volume (gallons) for a , .25" dia. well: (Height of Water in Well) x 0.06 gallft 
·3 • One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 
~4 - Varies from 0.0 to 9.5 at water temperature 15-25C~; 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per minute = gallons per mlnutelO,OOO2641 
Form I by , 

SOP 3 Attachment 3: Groundwater Sampling Form 



,uwATER "' ... DHNr. FORM 

WELL 10: Mw .... . "g 

loon ''',..T· Allied Paper. Inc. OIJI IIJI tw III.j 
~-:l.OOII 

~ 
O#.YCJtsr, /py.eav, 

[t ·Ill. , ... 'v _e~ Volumetric . 'lfJrJl ,n III IPIOI D. n 
II: Purge Volume 

(1) TO = Total Depth 01 Well (It): OJ I · 24 1(2) OTW = Depth to Water (It): 2.'"1 
1~:For :Ooly 

1(4) One Purge' (3) Height r in Well = TO - OTW = "" ,.", ...,-;-<.. 1 ~ 

13: Field r Data 

Parameter DlW Time pH' SpCond.1 DO' ORP' Turbidity " ~ ~Ran~ - - 6.00·8.00 

D,t8~ 2.~ 
1-'''.0 -240.0 mI - 4.00 - 20.00 c· 

First Water 1'2 .16 1105 -,.2."1 -IIf- () "1't·O 1~.G2. -~ 
1 12..10 i11D -, .,.,. O.9PlQ L'I'f -~D . Lf l~o.1 r~ . 'jq ilOD 
2 '? .I~ il15 /. '21 r,. c.a<1> Ulq --~7_ .J 9-t .1/' I~ , AA IBo 
3 I '7, La. 111.5 ., .Iq /') i&rt 1 . ~7, -6-L'1 ~I . q I J" .CIa I~n 

4 '7n n~D -'.t~ h . ~' I 9,~ - ~:>, , " ,CiA 13 . 00 LBO 
5 ';2-. 11 1135 7.11 O. czql j .1"1 -~c.J- '1. ,r." ? 13. '1'"7 leO 
6 'b. 11 il<.fo 1 . 11 h,9-P!, LPP, -9#.2. q .. S 13 72 IBO 
7 - b A M r t... 15" 0 -
8 

9 

; Used (min. three): pH SI'.Cond. DO ORP 

14: t aDd ,"etbod 

n,",_" _"~,,,, 

I , Rate: ITotal ,,~,. 

Field M, ~- ~ C.rnA 1 -'- '-i b I , -tvv k,ul A. ""OJ' 1-..-:.-
I~: Sample :>Gt>sJ r-

ID Time VOC. ~ VUl~r 

Parent l'<P - hili , i'I.UN .-'" ~ ,m. 11<l-C:; vi " \I Ii 
i 

tBlank 

B.e-tw·<Jeiil rllS tUMt L.£,5 J p\)'r~u{ VJ-t-ll c,d- lovv Pto I"J {,.; 1 <00 

I"i' 1..1 V\II \ VI ) IM'--h I h/v\.?,Alhj WAS lovv-e-v ' 

NVO<~' 

- DENOTES STABILIZATION PARAMETERS. 
2· One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Welt) x 0.06 gaVft 
3 - One purge volume (gallons) for a 2M dia. well: (Height of Water in Well) x 0.1 6 gaVft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25C· ; 0.0 to 14.5 at water temperature 1-14C· 

- milliliters per minute = gallons per minute/O.OOO2641 
Form"h .~ by 

SOP 3 Attachment 3: Groundwater Sampling Form 



(O,U\1Tl\1hU ' .T.m <:AMPI,IN(O ~UKM 

IWELLID: .Aa ,·'2.0SP> 
1""f)JECT: Allied Paper. Inc, 0111 lOin II"'" 

~·2-.bO'· Cool , ct A' A d. 11\ ft \A, ... ..-t:;:P I~urge ~ :-' 
\1M IPID 0.0 PI>nt\ 

r ,: rU'1le ... ume 

(1) TO = Total Depth of Well (ft): "1n. ()I 1<2) DTW = Depth to ' I" f...5#JJ 12.. bS 
12: For ' :Ooly 

(3) Height r in Well = TO - DTW = '" ... 1<4) One Purge 

: Field rnata I 
Parameter DTW Time pH' SpCond.' DO' ORP' Turbidity Temperature "R;,te 

~ ~ 
mVm .... 

First Water zr: cJ 

1 I Z ,,+/ 1137.0 '/. ,1- IJ .)i4 4· ~1b ltd. r s: 'I', ,2.. (, . Z<:' 0 

2 1M if-::z. Ino <,. (,d (}.l It.( 4-\f l'!fI. '1 ".'(6 tz ·S-6 Z,o 
, 3 1/2.1-( 1840 'I ,' f( Ci, 31l/ <'/ • ., 'J I~". 0 S 15 rz,.>~ .c:" 0 

4 - S A I\A P k "" t> -~ 

5 

6 

7 

8 

9 

, Used (min. three): (Pl\ srlco~. tOO) 6P) 
I Method . ~ '--' 

------
" 'n, ,1'> 

, Rate: Un 'M '-'i JIliI f VI ITotal "" 2 , 5 /A "'T I rnA (' 

IField! "~I r". ~p MIV\-! r<Ae, HACM iVYIo 
f?6s1 • ,1<:: I'. ..J 

10 Time VOCs .ettn!,' Otm!r 

Parent Ml~ t\)i _ ~1'\I-'2"C"'- i:f3'f'S V ,/ V v 

: Blank 

- DENOTES STABILIZATION PARAMETERS, 
:2 - One purge volume (gallons) for a 1.25- dia. well: (Height of Water in Well) x 0.06 gaUft 

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

- Varies from 0.0 to 9.5 at water temperature 15-25C·; 0.0 to 14.5 at water temperature 1-14C· 
- milliliters per minute"" gallons per minutefO.OOO2641 

Form Ibv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

!WELL 10: M IN -201 
IDDn ,er-T, Allied Paper, Inc. OUI il7 ll& l l~ 

e·~t~ ., ~'2.00" 'i:;,Mv1 
. b.n I~_urge f5w F'9 Volumetric 

i I.: Purge Volume 

11(1) TO = Total Depth 01 Well (ft): ifl>. b"l 1(2) OTW = Depth to Water (It): C1 ,j;>,S 

1~2:For 
(3) Height 01 Water in Well = TO· DTW = [(1)-(2)]: .; 0 .'2'-1 1(4) One Purge V. 

13: Field I u.~ 

Parameter OTW Time pH' SpCond.1 DO' ORP' Turbidity I. ·R;.te 
~ 

600~ ~ ·"O.O m' 

~ First Water e!a.c: . il'fO ~ ,&.tl 1\ • t;L.,LI- 4';.:39. --=-~ c:; ';;: 77 ~(J 

1 Iq.f1'<; I ,/It s a. .LV~ 0 .510 ,, ~~,~ -77,/ 12:1 1 /7. . "" I~ 
2 I'Les 70 I ;1 ~ 0.0't o ,fP.E '1-,21 -'Pdi ?n 2 /3 .tff l-~ 
3 . q ,BI I !I SS "1, "'2 /) ,1 ,3q ,·Vi" ~D I'~'(; 13. 'f<f 1·2/.JL 
4 Itt ,e.1 iZOo "l, B tl .Sl>2. j.S() -e.. ::J 1 ~ . 2 I~. '+2 l2it2 
5 Iq&Q i~3S 111'1 D,qn 2·4 ~10,q !=?i1. 5 /~ , "1 Cj 1.20 
6 ICl ,0, /;1.0 -1, /0 D·%3 ! '2-. "1"'2. -W." ! 10, q 11.f. G?2 iZO 
7 Iq,,'1 1;1 25 -7,10 D,QS3 I 'J-. 't't 1-0'=> .2 1c.t, 1P ILf , b'f 12-0 
8 q J.'i JHQ. /, 0'1 (). QS5 '2-. 5 / ·-w~ 7 9 .5 iif ,S'2. fl--!2. 
9 - s A M P l- e. D --

, Used tmin. three): pH Sp. Condo DO ORP 

14: t aDd Method ... 

c.. .nn, W 
I ,Rate: iTotal Vnl. J::I c:; "'" J I '"" <:: 

IField '1~ <£;orvt-e ,1v ~ inl/A ilA • L ; , 'C-"J °MI VLIRA-E 
, ,.....,, .. '" ': Sample P~I 

~. -'" ol 
10 Time VOCs ~ 

Parent I f'rP - OU 1- MW -?en 133(? .t .,/ .; ./ 

tBlank 

&.h\le-4'\ 1200 tUN{ I2?D ~V(tfl(.tt V"-tl l M \;\-I13~V (-'lO \/11 If Jl-te l ~ f'V'¥- ' 
1000 i'/Il-j \YI i VI ) ..lIAl 11> VuqVl -tvvwvt-ihj y{NL-tV\Pl4 . 

Bl-tvvea-t rP.6 I\Wf. 1=370 rU"'-~£'d. vut-li a..t loVV f'(OVV UYl-ti I hm~lItL1~ 
0 , ..... ,," tv pU-vp • "lv~1 r~Svl'iltd Vl tDyt?G/ ~ DI--W-v .p, .~ f¥4k tu'V1~. INU'~~: ' IT 

- DENOTES STABILIZATION PARAMETERS. 
12 . One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gallft 

- One purge volume (gallons) for a 2" dia. well: (Height afWater in Well) x 0.16 gallft 
14 - Varies from 0,0 to 9.5 at water temperature 15-25Co

; 0.0 to 14.5 at water temperature 1_14Co 
- milliliters per minute = gallons per minute10.0002641 

Form '-"-i bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

WELLID: 

PROJECT: Allied Paper Inc. OUI DATEfTlME: 

Sampler(s): I..:w<=e,,;lIdiD;r.ia,,;m~er:.te,=,r:,----,z.==-_· ' ___ -+1w"e=a""th!:;e::..r C=o",n:.::d:.::lti",o",ns~: _~:Z;-'L~( r/~/~=-= r/tU==17f'-1.f.. _____ 41 
~......... I _ IBreathlng Zone _, Purge ~::::, (I 

f(" ~ ...;.... f .... %1 PID Reading: (J Method: rOw FI'!:J' Volumerric 

SECTlo]!iJ: Purge Volume Information 

(I)TO~TotaIDepthotWell(ft): 3/· 170/ 1(2) DTW = Depth to Water (ft): 'f. 'Sf.:, 
SECTION 2: For Volumetric Sampling Only 

(3) Height otWater in Well = TO - DTW = [(IH2)]: 1(4) One Purge VOlume2,3: 

SECfION 3: Field Parameter Data 

Parameter DTW Time pH' SpCond.' DO' ORP' Turbidity T tu Purge/Flow empera re Rate 

Parameter Units 
Acceptable Range 

ft su mSlcm m~ mV NTUs C· mllmlnuta 
See Nota 4 .190.0·240.0m - 4.00-20.00 C-- ~500(5eeS()P) 6.00·6.00 0.300-1 .300 mSfan 

Stabilizatfon Criteria 0.4 +/- 10% +/-3% +1- 10% +/- 10 mV +1- 10% +1- 0.5 C· 

I¢.'f'l I-S-b.t.. 313 I?S~ 
I. Lfqz 
I. 'f'11 

I·I{~I 
{, 'f5fJ 

Stabilization Parameters Used (min. three): 

SECfION 4: Equipment aDd Method lnformatioD -
Purging Equipment: thD alMA () 

PurgelFlow Rate: I. L 5CP Total Volume Pul!lOd:? 6 ."J/-.J'l. 
Field Parameter Instruments: V~;:,' 0f-,/{' -fr.,...t. "r 'J I~~ (j 
SECTION 5: Sample Information I 

Samples 10 Time 

Parent 

Duplicate 

MS/MSD 

Equipment Blank 

IIREMARKS: 

NOTES: 
1 - DENOTES STABiliZATION PARAMETERS. 
2 ~ One purge volume (gallons) for a 1.25" die. well: (Height of Water in Well) x 0.06 gaVft 
3 ~ One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gaVft 
4· Vanes from 0.0 to 9.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per minute:: gallons per minute/O.OO02641 

VOCs 

/' 

Form Checked bv 

SOP 3 Attachmeot 3: Groundwater Sampling Form 

Other 

./ 
Other Other 



• TUD " .. MPI .fNr. 

IWELLlo: IV! W - l.() <=t 
IDDr)JECT: Allied Paper. Inc. 01J1 (O//fA/ /If - 10'-10 
~ '2".11 Cr. 1. -S~ oj: 

L. C. At:~ (It &>1lIlJ IplO 0.0 l:..urge ~~ Volumetric 

II: rurgevOlume 

1(1) TO 'Total Depth 01 Well (It):,:s 1- .4' . 1(~L 0T\l<l = oeJlih to WaterJIt): p. 3/.p. 
1 2: For :Ooly 

1(3) Height OT vvater in Well = TD· DTW = 114) One Purge 

;.3: Field cData 

Parameter OTW Time pH' SpCond.' DO' ORP' Turbidity Temperature '~k. 
II. ~ ~ z.f-

4.00· ' .00 0- ! ,<»-500, 

First Water .l(f- I/ts-, T.*, rP.bt?t/ -111 .1 IVa /J. r S~$-

1 ,tfT Irlrlt: f."L~ tfJ. "qb til. z. ~ -?S: -g U •. « 1/:f .. 001 ' ~':jI~ 

2 ,'ir Im~? 7./6 tb-b'1b 125./~ -rr. ¢ 2(. ~ 12.'~ .57-S 
' 3 ,5"3 I/tlS') 'f./~ ,¥,M3 0. 15 1-78. '2 /5: 3 I I~.Z{, ~?-r 

_4. .s->; III I¢ 7. 1':1 ILI..~I . 0.1¢ ,-1-11. S '(J,~ /7. e.'1 J'TS' 
5 , <-11 Itllf> 7.l"r t7J. bIT / ().t/,f !~n" h.u5 i Z• 8 2, ')'rS-
6 11/ z.r .5 A ,111 P I-. e; D 

7 

8 

9 

i Used (min. three): So ~~ (cO> .@ 
!y' t.od Method 

G { "pvW\ () 
,Rate: .31-5 ..... {.. J A •• ,\01 I Total 2.5"'0< 

Field YS-z: lI50 MIJ5 J WL,N\, .-"t.'",:tlAb. +J"''1. ~...(J .1"-

I.: Sample . 

10 Time .VOCs Other Other Other 

Parent Ii\P-OJI- N...w- Zo"l II~I V r./ ,/ r./ 
n. _ .. , 

tBlank 

I~v'~": 
11. DENOTES STABILIZATION PARAMETERS. 
12 . One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gallft 

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

- Varies from 0.0 to 9.5 at water temperature 1S-25C"; 0.0 to 14.5 at water temperature 1-14C" 
- milliliters per minute'" gallons per minute/0.OOO2641 

Form Checked by. 

SOP 3 Attachment 3: Groundwater Sampling Form 

----------------------------------------------- -----



lATER 'aUnT ~,~ F'JRM 

WELL 10: M W - z.\ \ 
I"on IcrT: Allied Paper. Inc. 0'J1'\0 / {('/I'1 - 0430 

I~: Purge Volume. 

(1) TD = Total Depth of Well (ft): 33."/ "'I 1(2) DTW = Depth to Water (It): I. '5 "f 
1 2: For ! ODly 

(3) Height r in Well = TD - DTW = [(lH2)]: 1<4) One Purge "'I .i~. 

": Field . r Data 

Parameter DTW Time pH' Sp Cond.1 DO' ORP' lurDlaoty Temperature ·R;.te 
ft 

If! ~.,,~ 
; 

~-20."'" ,sop 

First Water /. '111 ~4.r1 I d.t/tf 1-311.2 3'l.~ 1/2. ~5 'I~o 

1 / .14 til/If'> ?Ir ~_(,3'( I 45. ~I{ I-(;,i'.'" . /~.? I ~. {"'- ??" 
2 !,<lb 'D'I'> t/> +11 fI.L..C7. lit. I~ 1- 'f1'1.1 17.~ IZ.~I I ~k 
3 (.8'{ [tiq~ 5 ].1-1. 'rl. €>S{/S I (J.lt! I-?!P. T ~. iD'i I'ZJ:~ ~,..S 

4 ',qz. I~tpl 1'. 1. () 6'. {,«'It ~.12 1-<lz.1 ~.dz {Z, ")1> ~?~ 

5 rf/tD .t) 5 k /( P '- G.. D 
6 

7 

8 

9 

, Used (min. three): .,?,;H ) ~ /flO) II'lRP) 

14: : taDdMethDd 
~ ~ 

c.P" no!_ IJ 
I ,Rate: "l...s- M'L /- ,;, ITatal ,,-•• ? "". 

Field 'IYr. &5D""{)t;., LVL.A1 I./A ;),......;-W 
15: Sample : 

10 Time VOCs Other Other Other 

Parent M.D.J\· \V\w .til 1¢¢'7 J J V V 

1\(> ,CUI -MIN /l..l(-q) 10 \0 if II t/ V 

~, : Blank 

.~ ~~~OTES STABILIZATION PARAMETERS . 
• One purge volume (gallons) for a 1.25- dis. well: (Height of Water in Well) x 0.06 gallft 

• One purge volume (gallons) for a 'Z' dis. well: (Height of Water in Well) x 0.16 gal/ft 
- Vd~e,,> from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C" 
- milliliters per mInute = gallons per minute/O.OO02641 

Form' I bv 

SOP 3 Attachment ~: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

IWELLID: ~W "l-t" 
""'lJECT: Allied Paper, Inc. 0111 (11'/1'-/1« ~ f(~r6 

IWell n Z". , /;~ L S?" 
'1. 5 t.< H6. K 6: .. ,{!'. !PID 

.J. Zone ¢ I~ur~e (:.ow Fmf Volumetric 

, I: PUrge VOhl~ 

1(1) TO 'Tolal.Deplh of Well (ft): Z. z.. ( 2- 1(2) DTW = Depth to • t{. ¢r-
/2,.or :Ooty 

. . 
1(3) Height of Water in Well = TO • DTW = 1(4) One Purge 

13: Field : Data 

Parameter DTW Time pH' Sp Cond.' DO' ORP' Turbidity Temperature 
Rate 

• Ra",,' - - '.00·8.00 

:ff!-
·''''.0 · 2AO.O m' -. 

I',rst vvater 'f. 'f ¢ IJ2~5 ~.?-~ /.n f{ • - :Yf.'l !I ". 13': 15" <'-(<£"1 

1 I ~ 3<) 1/7(115 t,.Crlf I J5"lf . '-~ · ~·n·1 ?-'t.:! 13.f} '17.-> 
2 Ii, :? Go Itv..,- L . 'if I. It..<! rI. If .l(z. J S''1:'Z. J 3. Ii' 37-~ 

. 3 1'1'. ?b Irn¢' ".H I. 1"1 q.Z'f I -Lfz :5 ~/.s- IS./~ '3?t;/ 
4 I 'f. ~ b lIz Z" ~. '3~ t, 1~8 d. It{ I - '-{I. r 32..'-1 1/3.IS TNI 
5 1t{.3b ~Qf 1.6. 'l ~ I./~ rJ.l1 -lfz.? ZIT. t!f /3.1* "37-d 
6 Li.% 1n.35' lb. ~ f 1.17z th. /'f . -I(Z.-Z n- s" 1/3: 2(6 :~ : 7- i/J 
7 ~~" 1/7'-1Cif 6. '3" I,rn IP./~ -'fz.5 nip 1/3,2Y ~r¢ 
B I'f. 3h 17..,('i r.,:% /.IN fl,/J '-'{Z. 'I 1A~ 113.25' ~rtI 
9 Lzst "j A: M P f...-.. ;; C> 

, Used (min. three): I' pH.::::> ('Sp. Co~ €i? lOtW 
I Method . 

'''_11/1 •. 
, Rate: 3ta5 , • 

ITotal 5 Iff-

IField, 'f5I: C"" M -{VIAll :.1.'. ~ .-t... ~ 
/ , 

10 Time VOCs Other Qt.her Other 

Parent II\{>-Q) 1- M'W -Ul.. (7..~(J ,/ .--- ---- ----

: Blank 

• DENOTES STABILIZATION PARAMETERS. 
12 -One purge volume (gallons) for a 1.25" dis. well: (Height of Water in Well) x 0.06 gal/ft 

13 - One purge volume (gallons) for a 2" dis. well: (Height of Water in Well) x 0.16 gallft 
0 

j4 - Varies from 0.0 to 9.5 at water temperature 15-25C"; 0.0 to 14.5 at water temperature 1-14C" 
- milliliters per minute = gallons per minuteJO.OOO2641 

Form Ch«ked by. > 

sop 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

IWELL 10: ~AI.V ~ 7A;J 

• '~~T: Allied PaDe'. Inc. OUl 10111 11'-1 e '2.D{)" ~ 
.,~ t (.l;> L f : ' ,,"ui VI 

. c. ;:> t)~~ I';,,) o.n 
1: Purge Volume 

(1) TO ' Total Dept" otWell (tt): 2£l.S'l 1<2) DTW = Depth to Water (tt): is. {do 

/2: 1'0' .1\.1. 

(3t~ aT vva[er in Well = TO -DTW_= :23 _ql 1<4) One Purge 

U:Field rllila 

OlW Time pH' SpCond.' DO' ORP' Turbidity Temperature • Parameter 

~ I~/~ First Wate, f\.?, c:rt I me:; C,AlP 1. 451 -7f~ "J, . ;4'. D 12-. lfI I,z:sz.() 
1 110.11 IO'-tS {n. 'It-, , .'-f'~i D.W -io , ']" 5--±i /2-.11 '1.>0 
2 lin IdA I io5n (17.72- i. Lf·1.1 h.SS I-i..t:;.lf S . '3'i 1~.·lq I tao 

. 3 lin .M1 hiSS lo, '"10 I. '-Iz.'f 11 _ 1,;3 -~'1 'f.1t:i 12-.0-:2 IbQ 
4 11{p.b5 1/00 I •• • 10'1 I ' '-/"U- 0.9='1 .-10 ,c1 j::e (,,; I 2,.. Cl,C: .~IU 

5 1(P.~ 1105 fn.U'I I Lt'U f) .l,1 -112- '3. Ie. 12.1'$'''' 9-n 

6 - C. A t..A P I I:'. f'.. -
7 

8 

9 

• ", .A 
_ . 

pH SD. Condo DO ORP 

'1 Method • 

.-

, Rate: 
. 

hotal 

""'f,I "- . 
_. 

I A. , ., 12.J>c1:::;, • I • .. I' ''' X"'f 

~ 
II ••. J., D ... · Ihill , .. ,.l I.: Sample I 

VOCS -6t1n!r 0tIn!t ID Time 

Parent r;p: nUl -IlHV- 2i Lf i Ito ...; II v v 

tBlank 

ml'Vl 102f, {o lb't5/ fUVgcA VJ.ttt tLt lDW ftihN ( 'I.i i W fY\L{I'\I\-i\1) 
11> V~C-G CVfv\O\;\.-tNt br- VfSi\o{e 'oltLc>i? gpiCS. - I' 

- DENOTES STABIUZATION PARAMETERS. 
12 . One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gallft 
13 - One purge volume (gallons) for a 2~ dia. well: (Height of Water in Well) x 0.16 gallft .. 
14 -Varies from 0.0 to 9.5 at water tem~rature 15-25C"; 0.0 to 14.5 at water temperature 1-14C 

~ milliliters per minute - gallons per mlnutelO.OOO2641 Form 
i bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

IWELLID: M"" •. 7-1'6 

: Allied Paper. Inc. 0111 ff/J!t? /If g (f)'l!P~ 

~ 
'Z., 
~ 

S"-¢; ,?i'"' 'H. ./. I, 

tl. ~.'*- KQ L ~ flow FJJ., / 7 

I I: cu~e • D.uwe 

1(1) TO = Tolal Oeplh 01 Well (It): 1'1. 3q 1(2) OTW =oePlhl~W~t~r (ft): :'\. 3 L/ 
: For :Ooly 

1(3) Height or vvater in Well = TO· OTW = [(1)-(2)]: 1(4) One Purge : 

U: Field cData ~ - -- -

Parameter OTW Time pH' Sp Cond.' 00' ORP' Turbidity Temperature 'R;,te 
ft SU mSlcm mgll mV NTU. 

~ 
First Water I ~ '(5'" 1/'$16 I?'t~ 1f.~2~ 3.7-2 -91.ft:> ~.3 /1.1$'1 ~~ 

1 15:1{ S' IfSffz.tI' -:J. I b 1/t),S32 /.qz -n~ Z'I.b g. f/ 3!/lf 
2 IS; '1' S-- Id()?~ l::1olZ f2 . :13'1 /. 75" --=1ft. t/ /1.11 ,-g./"? '5.jg 

_3 fc;:L{"- 11f)'i3d IltAS- a tr3lf l.M -'1\>1,\ Vd.11J 1'3. I~ ~2<2f 
4 k.tf5' l..c .... o::' I/~ .'/3 Ii. '83'1 I,M; -<gI.S- S. hI /5.?¢ 3'8d 
5 -'. S A- M P L- E n 
6 

7 

B 

9 

, Used (min. three): /DH) ~ cSci> .922.. 
I Method 1 

11'(.(>/\,· ,., 
,Rate: 3~tp I / I Total , l..A~A' ,.. 

IField I ytr": U/ M' tt-h.;.t,;.~ ~.I... ,I 
IS: Sample I / 1 

10 Time VOCs Other Other Other 

Parent M-CUl-I\AW- 'Z..Lg- ./ --- (....- -
'Blank 

• DENOTES STABILIZATION PARAMETERS, 
2 • One purge volume (gallons) for 8 1.25" dia. well: (Height of Water in Well) x 0.06 gaUft 
3 • One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gaVft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25C~; 0.0 to 14.5 at water temperature 1-14C· 

- milliliters per minute = gallons per minutefO.OOO2641 
Form' , hv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING 

IWELLID: 11L1)-72IK 
.~ : Allied Paper. Inc. OU1 / vir'll! '1;6J I V' " >r> 

IWe" "Z 'r 
. r 

l .'I!>'';" "'"" -flu <, .. / 
t" ) .... fo, /C.F"'/ ... I pi~oU ,,~zone 0 

lP.urge ~~ 
<7 

I l;yu'1!e.Oluo.e 

(1) TO = Total Depth of Well (tt); 13 . ~r 1(2) OTW = no"'h 'oW~t; (tI); V'cFj 
'2; For !Ooly 

(3) Height rin Well = TO· OTW = 1(4) One Purge 

l: Fiefd rData 

Parameter OTW Time pH' SpCond.' DO' ORP' Turbidity Temperature 'R~te 
su w! 

mglL -""'- NTU. e ~. 
,Range e t/''!! 'l). ~ First Water 1f.2~ I/f;IIl S' G. (;;7 -ZS-7 Nb(lf ns 

_1 Iq.3fb 1/t2!71D b·n tf"bZ9 / . <gog j- (¢."> 2(JS l/'t. 7"'" "Zi'$ 

2 lr.3v lIt1z 5 {, .37 t7 bLJI l. t~ c- lIP, 9 /1/ I /LI 'K5 1'21'5" 
. 3 ~3p liP' fP tv, 31 !P."?,?,, i/ JJ 1-IT.GIl 7/.7, 1'1. q , 1"7 ? <;" 

4 Iq.j' I 1/i1~~ (" -'1 b £p .""S 1:8'1 I-L} I. Ii itl @ IlL;": me: 12?-';-

5 sl I/VYI5 0 , i.(tf fl'lM 1..¢8 i -~'6, ¢ {~ '> VS: a5-;? 11.75 

6 31 I/m<;'$ /',5( rIJ././tJl>'( . L ,2 ¢ i -(H.-z Zf? 1/5,Z7 275 
7 1?,3/ lIPs'5 /,.5/ I, #>2 "3 '2 . 'f I b1·13 U , 2 15', 'i <g 2 1'5 

8 ~, '~5' III¢ q h SZ 1r6~6 '3 . It> / -71, LJ (.'). <) i / ~~ 71 ~ 

9 If, 35 1/1/</ (",5"7, / 1>t..5.. _3 . 11 - 72. "2 g.i¢ 15 ' 101 'Z"T7Y 5 1?> 
, Used (min. three): /"PH.) ~o~ DO ~ 

~: .~ Method! 

",'(; p 

Rate: ,?,,5fl5 
r 

I Total J~.-L1 
Field I Y51~' WL-11 ' -/-, h . '~'. ,...>4>./1 

,0. • •• 
r 

. ID Time VOCs Other Other Other 

Parent !\ P - ()I.H - f\tvW ' 22..l\'- 11'2C; v r/ / ~ 

• Blank 

ex, ~ i-iA<'<.. w6-IJ fB../~.., tfr-d S 7~d '3 -/0 I-eT 
elM 8v'M 'e f.<-.0 /.J ~ b: f'i -z'i:. J 

• DENOTES STABILIZATION PARAMETERS. 
2 - One purge volume (gallons) for a 1.25M dis. well: (Height of Water in WeU) x 0.06 gallft 
3 - One purge volume (gallons) for a 2" dia. welt (Height of Water in Well) x 0.16 gal/ft 
4 - Varies from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C" 

- milliliters per minute = gallons per minuteJO.OOO2641 
Form r'· .•.. bv 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER~dMPT~r-FORM Pi Z a/Z 

IWELLID: .f(WZ Z( rz 
!PROJECT: Allied PaDGr. Inc. 0111 / Dlr}/{ 't (.£J. / R5 10 rp 

IWell 'Z II 

~ 
I C;OS', <: Un A'I 

If >.tlhn K:t:"4k IPID 
.. d£one 

0 L€9 Volumetric 

II: Purge Vol~me 

1(1) TO = Total Depth 01 Well (ft): ( 3.3'r 1(2) DTW = Depth to Water (It): if. ¢)L! 

U: For' ~OnJy 

1(3) Height OT vvarer in Well = TO - DTW = 1(4) One .-urge I A~3. 

0: Field ,Data 

Parameter OTW Time pH' SpCond.' DO' ORP' 'u'u'u,,' Temperature 

~ ~ See Nole' 1,''''.0·240.0 m\ - 4.00·20.00' 

First Water 1'1.3'5 {i/q b. 5Z I . ~bj 5.3'{ -, '(.10 1/J,12 .. lJ5: ~as 3fS~ 

1 IIi6 5 A- 11 p L E i::> 
2 

' 3 

4 

5 

6 

7 

8 

9 

, Used (min. three): /pH) £Po Condo DO foRP) 

taDd Method '---" 
---------

Q.f 1> 0 "" £J 

,Rate: 3W(lf irotal -) «U"/"vv;-
Field 'I~ j t;..JL-IY !v.,J...'A: f 'f'r 

IS: Sample ' 
/ 

10 Time . VOCs Other Other Other 

Parent 1A.P-wl-IV.I"J 22t((. 1(2r:> ./ c/ J v 
n"nr;r~tA 

I Blank 

I"u, ~,,: 
11 • DENOTES STABILIZATION PARAMETERS. 
12. One purge volume (gallons) for a 1.25" dia. well: (Height of Water in Well) x 0.06 gallft 
13 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 
14 -Varies from 0.0 to 9.5 at water temperature 1!)..25Co

; 0.0 to 14.5 at water temperature 1-14Co 

- milliliters per minute = gaUons per mlnutelO.OOO2641 

Form I by 

SOP 3 Attachment 3: Groundwater Sampling Form 



GRO~WATER~' 
clNGrUKM 

, 

PI'" ,.,~~, Alii." Paoer, Inc. OU1 ~ELL/D: 11iJJ--"'2n 

-r. .,- ~ 7., In 

~ 
1#13[;'1 if /0/1'/ 

• ~ i/o. f/o., K. t=~,fv; as 
K",/.~ -' 

r ': P.;;;v o/,{,;;;j 
(L~ " cu, , ':!9"'" 

//(1) TO = Totalo;,;; o;w;, (ft) 
/ (2) DTW = Depth' to Wate~ .2:F'; 100ly 

J .38 

/b) Height of Water in Well = TD :.DTW = [(1 )-(2)): 

11: Fiehi' . n. / (4) One Purge 

Parameter DTW Time pH' SpCond.' DO' ORP' T, Temperature 
ft 

.~ 
"Y '~te 

'Ran .. . . .• f{!ffil -12~ 
-=- ; 

.irst Water 3·'-13 · U.ll't '1-,7/1 (j,::{-, '1- Z.'V-~ 7.1- \ 4' . Z. 'Z.- 4(JJG6 
1 '"LI) /ln1.1- 7.lu· r!J . {., t-/-f (/) . 'I? t .. .• b$', 1 I 7, 1/3 . Z '5 ~~Q' 
2 1"< LI? /'o3 't- 7-.1 (,., ¢.U{ G . '1" -~H1 ? < / ~.55 -:? <;' a5 
3 <. L/ '3 1/6,l.1l .7-. f 7- (/; ·r;,l/{ ¢.7-3 1-6«,'1 17.7 113 .31 3)'($ 
4 1'3,LI '3 I/b"l7- 7. 1 :-;- .(j) :h1:>1 ().?f -0-t. Z /.l> /5,15 35'1/ 
5 \1> I..z. d :3 IlbS'6 "'5 A- M. P l.- E f) 

6 

7 

8 

9 

, U •• d (min, three): !Pi'\ ~Cohill (00) ( ORP) ... t,,~Method 
"- ~ ---=-

• c. : {J'U nu~. p 

ID. 'Rate: ~'5¢ :"~/""." Tr:;:;- '< ..A 

IField I Y'5£ 7-7,;;:ho. !-0 (.. rv\ / 

• ~: Somple .... 

10 Time VOCs Other Other Other 

Parent I~p_nl ),- MW .7., 7 I&SD ./ J V- I/' 

n .. nl' .. •• 

~ 

. DENOTES STABILIZATION PARAMETERS. 
12 - One purge volume (gallons) for a 1.25" dia. weU: (Height of Water in Well) x 0.06 gaUft 
13 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gallft 
4 _ Varies from 0.0 to 9.5 at water temperature 15-2SCo; 0.0 to 14.5 at water temperature 1-14C· 

• ~~\~"" V<-\ \t..\\1~~ '0 I'I.'I&~\I~ ~11IiI1\'i~\)mo~\ Foro< 
~ 

~ 

SOl' 3 I\\tacnment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

WELL 10: MW -LLLI 
PROJECT: Allied Paper. Inc. OU1 OATEITIME: 'O- I?:, - Il..j l'-lID 
Sampler(s): i\, '&N ~ ~ Well Oiameter: 1," s +e .. e.-' Weather Conditions: c.. \nuJ.<..A ~/" 

e.., 'J C-. \j e, IN;..... r-. 
IBreathlng Zone 0.5 I purge 

Low Flow~olumetriC PIO Readln~: Method: 

IsECTION 1: Purge Volume Information 

(1) TO; Total Depth 01 We" (ft): 7-10 . '1 L.\ (2) OTW ; Depth to Water (It): l-'l...0'1 
SECTION 2: For Volumetric SampliDg Only 

(3) Height 01 Water in We"; TO .. OTW; [(1)-(2)): t..J. '8"5' (4) One Purge VOlume2,3: O,-n 10 

SECTION 3: Fidd Parameter Oa .. 

Parameter OTW Time pH' Sp Cond.1 DO' ORP' Turbidity Temperature 
Purge/Flow 

Rate 
Parameter Units ft SU mS/cm mil mV NTU. C· mlfminute 

Acee b/eRan e - 6.00- 8.00 0.300-1 .300 mSIan See Note· -190.0 - 240.0 m - 4.00 - 20.00 C' 100-500 (see SOP) 
Stabilization Criteria 0.' ./-10% +1-3% +/-10% +/-10mV ... 1-10% +-/·0.5 C· 

First Water ~zz.O'J L!W 
1 2.-'1..'11 J4~ {g.-l..-'!S l.~O \ C. ~'-i -(,k. , ?:,.S \<..\ .(oCo 1("0 
2 ,22.'-\1 I l../LJ 0 Co.L' I '?:.12. 2. .I.>l.. '19'i{'· ( 3 .3 H .o(Q /00 
3 ZlAo 1'-/1...1.5 itJ .n 1.',',ID z..Sz.. -V;,-. \ 3 .2.. \ ?, '10, lIoO 
4 z:L.2f\ ILJh-o I £g .l.. '1s' I. 3\ \ z...1:'> 0 -(J-I . \ 6.z.. 1'--1 .00 1 toO 
5 In .. 'Yi1 IL/Se:; (" .U'I I.~''Z. 2 ·'-H -£"2..0 3,5 I '-j . Ow llou 
6 

7 

8 

9 

Stabilization Parameters Used (min. three): rPib (S'p~nd. CoO-:? (1lRP j) 
isECTION 4: Equipment and Method Information 

Purging Equipment: ()o. ( ·.~H·1<::'" PLJM-P 'L .\' ~ 

PurgelFlow Rate: lid') ML M,(\ Total Volume Purged: -::: \ """"lloe--
Field Parameter Instruments: VSJ; / l+or.be. (, tv/blJ l-\-0. ') '-' 

SECTION 5: Sampte Information . r • 

Samples 10 Time VOCs ~r Other Oth;, 

Parent 1\& -0-,) \ - IVIW' 7:2..-~ I%D V- II V- i/' 

Duplicate ,,\ I '" 

MS/MSO 0'\1<:;' 

Equipment Blank 

REMARKS: 

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

3 - One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x O. , 6 gal/ft 
i4 - Varies from 0 .0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1-14C· 

- milliliters per minute = gallons per minuteJO.OOO2641 
Form Checked~y . 

SOP 3 Attachment 3: Groundwater Sampling Form 



GROUNDWATER SAMPLING FORM 

: Allied Paper, Inc. 0 11 

11: Purge V6lume 

11(1) TO = Total Depth 01 Well (It): 'Z 15, 1¢ 

I~:·ur 
1(3) Height 01 Water in Well = TO - DTW = [(lH2)]: 

I 3: Field • n. 

WELL 10: 11 tv~ 7..3/ 

1 (2) DTW = Depth to Water (It): 3'." 'i 

1(4) One Purge· 

Parameter OlW Time pH' Sp Cond.' DO' ORP' Turbidity" ·R;.te 

"",,, '" 
1 

3.~b il"1t1!Jr ::r.:~ I~ 2.f~ ,'';:40; l/ltd ( 3'.55 ;::e 
2 

3 

4 

5 

6 

7 

8 

9 

, Used (min. three): 

t aDd Method I 

,Rate: I =-:-' -;) ~ ¢' ITotal Volume P",n"'" ]' tf~ /f~ 
IField I Y5.z- . t.JLM' "it., ~ 'tt',;.,. L I 

15: '" 

10 Time 

Parent W nu l-M.\N ~ L.~l l'1V~ 

t Blank 

~u,~~: 

• DENOTES STABIUZATION PARAMETERS. 

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

- One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 gal/ft 
.... "'''''' .. from 0.0 to 9.5 at water temperature 15-25Co; 0.0 to 14.5 at water temperature 1_14CO 

- milliliters per minute = gallons per minute/O.OO02641 

VOC~ Other. 

V V 

Form I by 

SOP 3 Attachment 3: Groundwater Sampling Fonn 

Other Other 

V V 



: Allied Paper, Inc. 0 J1 

11: Purge 

:(1) TO = Total Depth otWell (It).: 17.5"2- 1(2) OTW = Depth to Water (ft): 7.-;; ~ 
(2: For .Onl. 

11(3) Height at' 1 Well = TO - OTW = 
1 3: Field I , .~ .. ~. 

Parameter OTW Time pH' Sp Cond.' DO' ORP' ","u,u"J Temperature '~~te 
mVm"". 

- '.00· '.00 

First Water 

1 

2 

3 

4 

5 I ,jU~ 'liP \ ,":l. i":T.' ,0 . . I "Sl JI ~ 
6 

7 

8 

9 

, Used (min. three): 

14: taDd Method 

Rate: 3~¢' !Total· 3, ~// .•• 

1 s: Sample 

10 Time VOCs Other 

Parent I\P- OU I-M.w - "l..~"l. J-V- ./ 

: Blank 

,w,e", 
. DENOTES STABILIZATION PARAMETERS. 
- One purge volume (gallons) for a 1.25- dia. well: (Height of Water in Well) x 0.06 gal/ft 
- One purge volume (gallons) for a 2" dia. well: (Height of Water in Well) x 0.16 ga1lft 

4 - Varies from 0.0 to 9.5 at water temperature 15-25CQ
; 0.0 to 14.5 at water temperature 1_14CD 

- milliliters per minute = gallons per minuteJO.OO02641 

SOP 3 Attachment 3: Groundwater Sampling Fonn 

I by 

Other 
....,/ 

Other 

.,/ 



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 (
o
C) 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 (
o
C) 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



Appendix D
Chemical Data—Laboratory Reports
Located in the folder titled "AppendixD" on this CD.
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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, 
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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. 
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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. 
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• 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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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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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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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  



  Page 2 of 8 
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 
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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. 
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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 
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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. 
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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 
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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.) 
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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: 
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        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, 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. 
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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 

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 
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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 
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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. 
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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. 
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       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: 
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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, 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. 
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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 
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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”. 
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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. 
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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. 
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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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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 
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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 
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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 
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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 
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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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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  

mailto:kaitlin.ma@ch2m.com
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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 
Date:  11/20/2014 
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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 
E53Q7 E53P5 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 
Date:  11/20/2014 
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Case Number:  44796      SDG Number:  E53P2 
Site Name:  Allied Paper, Inc. (MI)              Laboratory:  PEL 
 
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 

Date:  11/20/2014 
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Case Number:  44796      SDG Number:  E53P2 
Site Name:  Allied Paper, Inc. (MI)              Laboratory:  PEL 
 

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 
Date:  11/20/2014 
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Case Number:  44796      SDG Number:  E53P2 
Site Name:  Allied Paper, Inc. (MI)              Laboratory:  PEL 
 
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 
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Case Number:  44796      SDG Number:  E53P2 
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.) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION V 
SUPERFUND DIVISION 

 
 
DATE: 
 
SUBJECT: Review of Data 
  Received for Review on:  07 April 2015 
 
 
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:  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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Case Number:  45155  SDG Number:  E53R9 
Site Name:  Allied Paper, Inc. (MI)  Laboratory:  Shealy 
 
 
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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Case Number:  45155  SDG Number:  E53R9 
Site Name:  Allied Paper, Inc. (MI)  Laboratory:  Shealy 
 
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. 
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Case Number:  45155  SDG Number:  E53R9 
Site Name:  Allied Paper, Inc. (MI)  Laboratory:  Shealy 
 
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.  
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Case Number:  45155  SDG Number:  E53R9 
Site Name:  Allied Paper, Inc. (MI)  Laboratory:  Shealy 
 

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.) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION V 
SUPERFUND DIVISION 

 
 
DATE: 
 
SUBJECT: Review of Data 
  Received for Review on:   7 April 2015 
 
 
FROM: Timothy Prendiville, Supervisor  (SR-6J) 
  Superfund Contract Management Section 
 
TO:  Data User:  Ch2mHill 
  Email Addresses: Kaithlin.Ma@ch2m.com 
 
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  



  Page 2 of 5 
Case Number:  45155 MA:  2403.1  SDG Number:  E53P2 
Site Name:  Allied Paper Incorporated, (MI)   Laboratory:  SHEALY 
 
 
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.   
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Case Number:  45155 MA:  2403.1  SDG Number:  E53P2 
Site Name:  Allied Paper Incorporated, (MI)   Laboratory:  SHEALY 
 
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. 
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Case Number:  45155 MA:  2403.1  SDG Number:  E53P2 
Site Name:  Allied Paper Incorporated, (MI)   Laboratory:  SHEALY 
 
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 
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Case Number:  45155 MA:  2403.1  SDG Number:  E53P2 
Site Name:  Allied Paper Incorporated, (MI)   Laboratory:  SHEALY 
 

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.) 
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Attachment 3 
CH2M HILL Qualifications 

 



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

 Page 22 14:58 Fri, Nov 14, 2014

J

MM 6/11/15



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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