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Hydrogeologic Investigation Report (Rule 299.9504(1)(d))
Wayne Disposal, Inc., Site No. 2
Master Cell VI - F & G (Woodiot)
NTH Project No. 62-080376-04

1.0 INTRODUCTION

This Hydrogeologic Investigation Report was prepared in support of the Construction
Permit Application for the proposed Master Cell (MC) VI-F & G at Wayne Disposal, Inc. (WD)
Site No. 2 located in Van Buren Township, Wayne County, Michigan. The specific area that

was investigated is colloquially referred to as the “Woodlot,” based on the stands of small

trees within this part of the Site No. 2 property.

This report was prepared to meet the requirements of 40 CFR 264, Subpart F and Part 111,
Hazardous Waste Management, of Michigan'’s Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended. Specifically, Administrative Rule 299.9504(1)(d)
requires that a construction permit application shall include a hydrogeologic report

containing the information listed in Rule 299.9506.

As a basis for ensuring inclusion of each of the required elements, this Hydrogeologic
Investigation Report follows the guidance document developed by the Michigan
Department of Natural Resources and Environment (MDNRE) titled “Form EQP 5111
Attachment Template B3 Hydrogeologic Report”, a copy of which ins included in
Appendix A, MDNRE Form EQP 5111 Attachment Template B3. This template has also

been transformed into a checklist and is included at the front of this document.

1.1 SCOPE OF WORK

As outlined in the current Part 111 regulations, the purpose of the hydrogeologic

investigation is to:
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Describe the subsurface characteristics of the site.

Develop information necessary to establish site suitability and as a basis for design for

the proposed MC VI-F & G development in accordance with the requirements of Part

111, Administrative Rule 299.9504.

Develop an appropriate groundwater monitoring strategy for the proposed MC VI F &

G development.

To accomplish these objectives, NTH completed the following scope of work for this

investigation:

Compiled and reviewed existing information from previous subsurface investigations

and environmental monitoring programs at the WDI Site No. 2 site.
Conducted a visual inspection of site conditions prior to field exploration.
Drilled and sampled test borings at fourteen locations.

Installed six groundwater observation wells.

Collected soil samples representing each major soil layer encountered at the test
boring locations and performed laboratory testing to determine physical and hydraulic

parameters of the soil samples.
Measured groundwater levels at the site on several occasions.

Collected groundwater samples from the observation wells installed during this

investigation and submitted the samples for water quality analysis.

Evaluated the geologic, hydrogeologic and geochemical conditions within the

proposed landfill modification area.
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e Developed a conceptual hydrogeologic model for use in the design of the hazardous

waste disposal facility and an appropriate groundwater monitoring strategy.

This work was performed in accordance with the prevailing standard of practice for
hydrogeologic investigations in this area as well as guidelines established by the Michigan
Department of Environmental Quality (MDEQ) for the collection and analysis of geologic

data at proposed Part 111 landfill sites. This report refers to current rules under Part 111

adopted as of the date of the investigation.

1.2  SITELOCATION

Figure 1, Site Location Map, depicts the location of WDI Site No. 2 referenced to major
roads and topographic features. The approximate limits of the MC VI-F & G area within
WDI Site No. 2 are also highlighted. WDI Site No. 2 is located at 49350 I-94 Service Drive, in
Belleville, Michigan. As shown on Figure 1, the facility is situated between the I-94
expressway and Willow Run Airport. Belleville Lake, which is a man-made impoundment of
the Huron River, is located south of I-94, more than 1,000 feet from the WDI property

boundary.

Figure 2, WDI Facility Plan, depicts the location of MC VI-F & G area within the overall WDI
Site No. 2 property boundary in relation to existing master cells, access roads, and other
site features. The proposed MC VI-F & G includes extending the permitted MC VI
hazardous waste boundary west over the existing MC | and MC IV areas, as well as into the
undeveloped “Woodlot” parcel between MC | and MC IV. The proposed MC VI-F & G
hazardous waste boundary is presented on Figure 2 and will increase the permitted MC VI
hazardous waste boundary by 75.3 acres. The Woodlot parcel consists of 20.5 acres and
was the focus of the field work portion of the hydrogeologic investigation. Previously
attained hydrogeologic information for areas underlying MC I, MC IV, and MC VI has been

incorporated in this report, where relevant and applicable.
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1.3 SITE DESCRIPTION & PROPOSED DESIGN

WDI Site No. 2 consist of eight Master Cells, designated as MC 1, IV, V, VI, VI, IX, X, and XI.
MC | and IV were operated before the promulgation of RCRA regulations. Both cells were
filled with industrial and domestic waste. MCV, VI, and VIl are RCRA-regulated hazardous
waste management units (HWMU’s). MC V and VIl were previously filled and have been

closed, in accordance with approved closure plans, for more than 20 years.

MC Vi is a fully licensed, operating landfill unit. It consists of six sub-units, designated as
MC VI A-South, A-North, and B through E. MC VI-E, which is an overlay above the closed
MCYV, consists of four phases. The first three phases, designated as Phase 1, Phase 2
Southeast, and Phase 2 West, have been constructed and are currently being filled. The
last phase, designated as Phase 2 Northeast, has not yet been constructed. The remaining
three closed cells at the site, designated as MC IX, X and X, are designated solid waste

management units (SWMU's) that have been filled and closed in accordance with

approved closure plans.

The liner systems of MC | and IV (which will underlie MC VI-F & G) consist of native clay
beneath the cell bottom and compacted clay sidewall dikes extending from the top of the
native clay to the ground surface. Both cells were closed with a cover consisting of various
thicknesses of compacted clay soil overlain by topsoil. The gas extraction systems in both
MCand IV consist of vertical extraction wells with associated vacuum headers. The
headers are fully buried below the cover surface. The existing leachate extraction systems
for MC 1 and MC IV consist of a series of extraction wells and a force main system that

pumps leachate to the on-site wastewater treatment plant for processing and disposal.
The proposed liner system MC VI-F & G has been designed to meet the Federal

requirements of 40 CFR 264.301, as well as State of Michigan Administrative Rules
299.9603(5), 299.604(1)(c), and 299.620. The components of the proposed double-
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composite liner system for MC VI-F & G are the same as those included in the previously

approved design modification for MC VI-E and consist of the following, from the top down:

[1]1 80-mil textured high-density polyethylene (HDPE) primary geomembrane;

[2] 5-foot primary compacted clay liner with a maximum hydraulic conductivity of 1 x 10”7

centimeters per second (cm/sec);

[3] Leak detection system consisting of a double-sided geocomposite, which is comprised
of a geonet sandwiched between and heat bonded to non-woven needle-punched

geotextiles, and a grid work of additional collectors consisting of additional layers of

geonet;
[4] 80-mil textured HDPE secondary geomembrane;

[5] 3-foot secondary compacted clay liner with a maximum hydraulic conductivity of 1 x

107 cm/sec.

Where the proposed liner system extends over existing closed cells MC 1 and MC IV, the
double liner system will be placed on a subgrade consisting of a geogrid layer overlying
either a minimum 2 feet of structure fill (in areas where waste regrading is necessary) or
the existing clay cover soil (in areas where waste regrading is not necessary). Where the
proposed liner system extends over native ground (i.e., within the Woodlot), the double-
composite liner system will be placed on native soil after excavation to the predetermined
grade. Within the Woodlot, the bottom grades of the composite liner at the cell floor

(including the sump area) have been designed such that at least 10 feet of native clay will

remain in place below the cell.

The proposed leachate collection system for MC VI-F & G has been designed to meet the
requirements of Rule 299.9619(4), and consist of a 12-inch drainage sand layer overlying a

geocomposite drainage layer. In addition, perforated HDPE pipe will also be incorporated
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into the sand layer to convey leachate to sumps in the cell floor. From the sumps, leachate

will be pumped through a riser and a force main system to the existing on-site treatment

facility.

Additional details regarding the proposed landfill design, including the liner, leachate

collection, and final cover systems, are presented in the accompanying Basis of Design

Report, which is included as part of the Construction Permit Application for MC VI-F & G.

1.4 WASTE MANAGEMENT UNITS

Table 1.1, Identification of Existing Waste Management Units, presents each of the waste

management units (WMUs) at the WDI Site No. 2 facility. The location of each of these

units is provided on Figure 2 in accordance with Rule 299.9506(1)(e)(i).

TABLE 1.1: Identification of Existing Waste Management Units

wWMU Status Type of Unit / Operation Period
Designation Wastes Managed

MCl Closed cMU Fall 1976 — Winter 1978
MC IV Closed CMU January 1979 - Winter 1981 |
MCV Closed HWMU Winter 1981 - Fall 1983 |
MC VI Active HWMU Fall 1986 - Present |
MCvil Closed HWMU Fall 1983 - Fall 1986
MCIX Closed SWMU Spring 1985 — Spring 1990 ||
MC X Closed SWMU Spring 1988 - Spring 1993
MCXI Closed SWMU Fall 1982 - Spring 1985

Waste Energy Recovery (Gas) || Active SWMU 1986 - Present

Wheel Wash Active SWMU 1992 - Present

Notes:

[1] CMU = Comingled Waste Management Unit
[2] HWMU = Hazardous Waste Management Unit

[3] SWMU = Solid Waste Management Unit

S:\PROJ\2011131060921\03\Supplement to Permit App\0201-001-HYD-RPT.docx
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The available closure certification documents previously submitted to MDEQ under
separate cover, and the RCRA Corrective Action Plan RFI Phase | Environmental Monitoring
Report for Wayne Disposal Site No. 1 Landfill and Wayne Disposal Site No. 2 Landfill, dated July
17, 1990, along with the results of detection and post-closure monitoring conducted since
closure of the WMUs have found no indications of the release of hazardous constituents to
groundwater from any of the WMUs. As of the date of this report, none of the WMUs
require any corrective action based on the findings of the groundwater monitoring,

owner/operator inspections, and MDEQ inspections.
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2.0 PREVIOUS HYDROGEOLOGIC STUDIES

Several hydrogeologic studies have been completed at WDI Site No. 2 in the course of
developing the various existing landfill units at the facility. These previous studies provide
information on regional geologic and hydrogeologic conditions, as well as site-specific
subsurface conditions at the site. The extensive soil sampling and testing conducted
during these previous studies, along with the data developed from the continuing
groundwater monitoring programs at the site, provide a thorough understanding of the
subsurface soil and groundwater conditions at the existing areas of WDI Site No. 2. This
includes areas immediately adjacent to the proposed MC VI-F & G development area. Note
that some of the previous studies included exploration within the areas of existing landfill

cells MC | and MC VI, which will underlie portions of the proposed MC VI-F & G

development.

Among the previous studies that provided geologic and/or hydrogeologic information,

which was specifically considered in developing the current report are the following:

[1]1 Storm Water Management System Evaluation, WDI Site No. 2, NTH Consultants, Ltd.,
April 20, 2009.

[2] RCRA Corrective Action Plan, RFl Phase I, Environmental Monitoring Report for Wayne
Disposal Site #1 Landfill and Wayne Disposal Site #2 Landfill, NTH Consultants, Ltd., July

17,1990.

[3]1 Report on Hydrogeologic Investigation, Master Cell Vi, Site No. 2, NTH Consultants, Ltd.,
March 18, 1986.

[4] Exposure Information Report, NTH Consultants, Ltd., August, 1985
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[5] [Item IV - Groundwater Protection (Subpart F) — Hazardous Waste Management Area, 40
CFR 270.14 and 40 CFR 264.90 through 100, Wayne Disposal Landfill Site No. 2, NTH
Consultants, Ltd., September 7, 1983.

[6] Final Report of Hydrogeologic Investigation, NTH Consultants, Ltd., July 1981.

[71 Report on Preliminary Hydrogeologic Investigation, Rawsonville Landfill Expansion, NTH

Consultants, Ltd., November 5, 1980.

Note that each of these previous reports was submitted to the MDEQ and accepted in

support of WDI Construction Permits or Operating License applications.
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3.0 INVESTIGATION METHODS

The hydrogeologic study completed by NTH at the proposed MC VI-F & G Woodlot area
involved a detailed subsurface study completed during the period of June 24 through
September 18, 2008. The subsurface study was performed to define the stratigraphy of the
subsurface, identify and characterize the groundwater bearing units, and to further define
groundwater flow conditions. A detailed analysis of the stratigraphic, geochemical, and

physical soil test data was performed as it relates to the development of the site as a

hazardous waste landfill.

3.1 VISUAL SITE INSPECTION
A site visit was conducted prior to commencing the detailed subsurface exploration
activities. The purpose of this visit was to document existing conditions and to identify

borehole locations and observation well locations in the field prior to drilling.

3.2 SUBSURFACE INVESTIGATION
Part 111, Rule 299.9506(1)(a) presents requirements and objectives for a subsurface

exploration program. The subsurface exploration program was completed to meet the

objectives set forth in this rule.

3.2.1 Test Borings
The subsurface investigation was designed by NTH to provide sufficient subsurface data to

adequately define the hydrogeologic conditions within the Woodlot area. According to
the procedures outlined in Rule 299.9506(2)(a)(i), an exploration program to define soil and
groundwater conditions shall inclqde borings at a frequency of five borings for the first 5
acres and three borings for each additional 5 acres of the site. To meet this frequency,
fourteen (14) test borings, designated TB-W-1 through TB-W-14 were completed from June
through September 2008 by Mateco Drilling Company (Mateco) of Rockford, Michigan at
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the 20.5-acre Woodlot parcel. The drilling operations were completed under the full-time
observation of an NTH field geologist. Figure 3, MC VI-F & G Test Boring & Observation
Well Location Plan, presents the locations of the test borings and observation wells

completed during the hydrogeologic investigation of the proposed MC VI-F & G Woodlot

area.

As shown on Figure 3, three of the test borings (TB-W-1, TB-W-5, and TB-W-10) were
located immediately outside the perimeter of the proposed landfill footprint, and eleven
test borings were located within the proposed limits of the landfill. Each of the borings
extended a minimum of 30 feet below the anticipated bottom elevation of the proposed
landfill liner, in accordance with Rule 299.9506(2)(a)(i). To develop information on the
depth and type of bedrock beneath the Woodlot, test boring TB-W-10 was extended into
the underlying rock formation. The data from this test boring, coupled with information
from historic borings located adjacent to MC VI-F & G, was used to adequately define

bedrock conditions at the site, in accordance with Rule 299.9506(6)(c).

Mateco completed each boring with a rotary drill rig using hollow-stem augers and wash
rotary methods. Specifically, borings TB-W-1, TB-W-2, TB-W-5 through TB-W-9, and TB-W-
11 through TB-W-14 were completed to final depth using hollow-stem augers. Borings TB-
W-3, TB-W-4, and TB-W-10 were drilled to depths of 45 feet, 46 feet, and 76 feet,
respectively, using hollow stem augers before switching to wash rotary techniques. The
drilling method was changed to improve sample recovery and to ease sample collection.
Only water was used during wash rotary drilling operations; no drilling mud was
introduced into the borehole. Water used during drilling was obtained from the WDI Site

No. 2 on-site water distribution system.

NTH field personnel maintained a log of each test boring in the field, which included a

description of each soil sample, information on groundwater conditions, and other
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pertinent data. In general, soil samples were collected during drilling at 5-foot intervals in
each of the test borings, with the exception of TB-W-1, TB-W-4, TB-W-7, TB-W-10, and TB-

W-14 where samples were collected continuously in accordance with Rule

299.9506(1)(a)(ii).

During drilling, Mateco collected soil samples using one of three methods, depending on
the stratigraphy and the intended purpose of the samples. Throughout most of the
granular soil intervals, soil samples were collected using a 2-inch outside diameter split-
barrel sampler using the Standard Penetration Test Method (ASTM D-1586). The Standard

Penetration Resistance value (N) presented on the logs of test boring is used to assign a

consistency to the soil materials.

In some cases, the split-barrel sampler contained 1-3/8-inch inside diameter, 3-inch long
brass liner inserts. Soil samples recovered in this manner are designated as “LS-" on the
respective logs of test boring. Soil samples recovered directly from the split-barrel
sampler, without liner inserts, are designated “S-" on the logs of test boring. The NTH field
geologist selected a representative portion of each sample that was recovered from the
sampler, split it lengthwise, and described the sample on a field log. Soil samples
recovered from 2-inch split-barrel samplers were sealed in glass jars and delivered to the

NTH laboratory for further classification and testing.

A number of relatively undisturbed samples of cohesive soils were collected using Shelby
tubes (ASTM D 1587). This type of sample is collected by pushing a 3-inch inside-diameter,
thin-walled metal tube into the soil and withdrawing the tube with a cylinder of soil
enclosed. After collection, the field geologist cleaned both ends of the tube and sealed
them with wax or putty in the field. The Shelby tubes were then capped and stored in an

upright position until delivery to the NTH laboratory. Shelby tube samples obtained in this
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manner are designated “ST-" on the boring logs. Such samples are considered undisturbed

and were used in laboratory soil hydraulic conductivity tests.

Upon completion, those boreholes that were not used for installation of observation wells
were backfilled to ground surface with a bentonite grout. To accomplish grouting, the
thickened bentonite slurry was tremie-grouted from the bottom of the borehole to the

surface inside the augers. The augers were then slowly retracted from the borehole.

The subsurface conditions encountered at the drilling locations have been evaluated and
are presented as individual Logs of Test Boring, Figure Nos. B-1 through B-14, in Appendix
B. We note that the stratification lines shown on the logs of test boring represent the
subsurface conditions at the actual boring locations. Variations may occur between the
borings. Additionally, the stratigraphic lines represent the approximate boundary
between soil types; however, the transition may be more gradual than what is shown. The
descriptions of the soils presented on the individual logs of test boring are based on both
visual identification of the soils encountered in the field and on laboratory test data.
Where soil laboratory data is available from individual samples, the Unified Soil

Classification System (USCS) designation of the sampled layer is also presented on the log.

The boring logs also present information regarding sample data, standard penetration
results, groundwater conditions observed in the borings, personnel involved, and other
pertinent data. General Notes defining the nomenclature used in the soil descriptions on

the boring logs and elsewhere in this report are presented as Exhibit A in Appendix B.

3.2.2 Observation Wells
Six observation wells (W-1, W-7, W-10S, W-10D, W-12, and W-14) were installed by Mateco,

under the full-time observation of an NTH geologist, as part of the hydrogeologic

investigation. The purpose of these observation wells was to determine the groundwater
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elevations and to provide preliminary water quality data. Water level data were used to
define the direction of groundwater flow, establish horizontal and vertical gradients, and

to develop recommendations concerning design of the landfill cell floor.

Five of the observation wells (W-1, W-7, W-10D, W-12, and W-14) were installed within the
completed test boring at the respective location. In accordance with Rule 299.9506(2)(f),
each borehole was continuously sampled from a minimum of 10 feet above the screen
elevation to the bottom of the borehole. Observation well W-10S was installed
immediately adjacent to observation well W-10D with the screen set at a higher elevation
to establish a nested well pair. Because of the very close proximity of test boring TB-W-10,

observation well was installed in a “profile” boring drilled with no sampling.

At each well location, following completion of the borehole, a steam-cleaned well
assembly, consisting of 2-inch diameter, Schedule 40 PVC with a 2-inch diameter, Schedule
40 PVC, 0.010-inch slotted screen, was placed into the borehole. Silica sand was added as a
filter pack from the bottom depth of the well to approximately 4 to 5 feet above the top of
the well screen. Bentonite slurry was used as a seal and was placed on top of the filter
pack. The remaining annular space around the well was then backfilled to ground surface

with a cement bentonite grout placed using tremie methods.

The observation wells were developed using a submersible pump. During development,
the observation wells were repeatedly surged, and field parameters (pH, temperature, and
conductivity) and flow volume were recorded. Well development was considered
complete when field parameters had stabilized (three consecutive conductivity and
temperature readings within 10%, and pH within 0.1 Standard Units) and the amount of
fine granular material brought to the surface as the result of surging the well was minimal,

based on visual observation. The observation wells were capped and fitted with locking
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protective casings, cemented in place, labeled and surveyed by WDI for location

coordinates, ground surface elevation, and top of casing elevation.

Pertinent well construction information is summarized on Table 3.1, Well Construction
Details. Information regarding the installation of the groundwater observation wells is

presented on individual Logs of Observation Well, included as Figure Nos. B-15 through B-

20 in Appendix B.

The six observation wells, in conjunction with the existing observation wells installed for
the adjacent landfill cells, provide sufficient water level information to characterize
groundwater flow direction and hydraulic gradients within the uppermost aquifer across

the Woodlot parcel as well as the entire Site No. 2 facility.
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Table 3.1

Well Construction Details
WDI Site No.2 MCVI-F & G
NTH Proj. No. 62-080376-01

SAPRON2011\62\080376\0410201-002-HYD-TBL 3.Lxds

w-1 7660.02 3690.00 706.2 708.?0 92.0 614.2 2"PVC 7/16/2008

W-7 7346.7 4528.2 704.3 707.32 78.0 626.3 2"PVC 9/4/2008

W-10S 7052.42 3704.07 704.6 707.01 1038 600.8 2"PVC 7/12/2008

W-10D 7052.58 3697.49 704.6 707.02 110.0 594.6 2"PVC 7/10/2008

W-12 7041.95 4326.99 705.1 707.86 99.0 606.1 2" PVC 7/2/2008

w-14 7046.44 4926.98 704.8 707.32 80.0 624.8 2" pPVC 6/25/2008
Prepared by NTH Consultants, Ltd.

2/1/2011



3.3 LABORATORY SOIL TESTING

In accordance with Rule 299.9506(2), soil sampling was conducted to adequately define
the soil and groundwater conditions at the site. More specifically, a total of 14 borings
were completed for the 20.5-acre Woodlot parcel. Five of the 14 borings were sampled
continuously in accordance with 299.9506(2)(ii). Soil samples were collected from each
boring for physical soils testing in NTH's geotechnical laboratory. NTH used the most
recent edition of each individual ASTM method to conduct the soil laboratory tests. The

tests that were performed and the respective test methods are summarized below:

e Particle size distribution by both sieve and hydrometer (ASTM D422);

o Atterberg limits (ASTM D4318);

e Classification pursuant to the unified soil classification system (ASTM D2487);
e Moisture Content (ASTM D2216);

e Dry Density (ASTM D2937);

e Unconfined Compressive Strength (ASTM D2166); and

¢ Hydraulic Conductivity (ASTM D5084)

Results of the physical soils testing are summarized on the Tabulation of Laboratory Test
Data, included in Appendix C, Soil Laboratory Results. Appendix C also includes laboratory

data sheets, including grain-size curves and information regarding test methods.

3.4 GROUNDWATER SAMPLING & ANALYSIS
Following completion of test borings and installation of observation wells we collected
groundwater samples from observation wells W-1, W-7, W-10S, W-12 and W-14 to evaluate

existing groundwater quality for the Woodlot parcel. Samples were collected on

December 17, 2008.
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Prior to sampling, the observation wells were purged a minimum of three well volumes
with a submersible pump. During purging our field staff measured pH, temperature, and
specific conductance of the purged groundwater using calibrated field instruments to
ensure that these measurements were stable prior to sampling. The groundwater samples

were then collected from the submersible pump discharge.

The groundwater samples collected during our investigation were placed in the
designated size and type of containers as supplied by the laboratory and preserved
accordingly. Following collection, the samples were stored in coolers with ice and
transported to Tri Matrix Laboratories, of Grand Rapids, Michigan, within appropriate

holding times and in accordance with NTH’s standard chain-of-custody procedures.

The parameter list for the groundwater analyses was developed based on the parameters
included in the existing groundwater monitoring program for the WDI Site No. 2
hazardous waste landfill. In addition to the field parameters, groundwater samples from

the observation wells installed during this investigation were submitted for laboratory

analysis of the following parameters:

PCBs Iron Sodium Cyanide, total

VOCs Lead Zinc Fluoride

Arsenic Magnesium Bicarbonate, Alkalinity Nitrogen, Nitrate + Nitrite
Cadmium Manganese Carbonate, Alkalinity pH

Calcium Molybdenum Total, Alkalinity Phenolics

Chromium Nickel Chloride Sulfate

Copper Potassium Conductivity @ 25 C Total Organic Carbon

Results of groundwater chemical testing have been tabulated and are presented on the
Summary of Chemical Analysis, in Appendix D, Groundwater Quality Analytical Data. The

laboratory analytical reports from Tri Matrix Laboratories, including the results of the
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chemical analyses and the laboratory quality assurance and quality control (QA/QC) data

sheets, are included in Appendix D. A discussion of the results is presented in Section

5.24.

The selected subset of monitoring wells within the Woodlot development area were
sampled to provide baseline groundwater quality data in the area. Additional
groundwater monitoring wells will be installed and sampled to supplement the

“background” groundwater quality database prior to landfilling within the Woodlot

development area.
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4.0 REGIONAL HYDROGEOLOGIC SETTING

This section presents the regional geographic and hydrogeologic conditions for the area
surrounding the WDI Site No. 2 facility. The description of regional hydrogeologic

conditions is based on information from published sources, including:

Summary of Hydrogeologic Conditions by County for the State of Michigan, USGS Open
File Report 2007-1236, 2007.

e 1987 Bedrock Geology of Michigan, map by Michigan Department of Natural

Resources, Land and Minerals Services Division.

e Hydrogeologic Atlas of Michigan, Department of Geology, College of Arts and Sciences,

Western Michigan University, 1981.

e Water Well Records from the Michigan Department of Environmental Quality, Water

Division.

WDI Site No. 2 is located in southwestern Wayne County. According to information
provided in the above references, the regional geologic setting in this portion of Wayne
County is generally characterized by glacial deposits overlying bedrock. The glacial
deposits average approximately 100 to 200 feet thick and are generally lacustrine in origin.
The surficial glacial deposits in western Wayne County are composed primarily of sand and

gravel, but are underlain by glacial till that is primarily cohesive.

Bedrock underlies the glacial deposits. The bedrock surface occurs between

approximately 550 and 600 feet msl (mean sea level). The bedrock directly underlying the
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glacial deposits in this portion of western Wayne County is composed primarily of the
Antrim Shale formation. Just to the south, the bedrock underlying the glacial deposits is

the Traverse Group formation, which includes shale and limestone.

Aquifers in the glacial deposits of Wayne County consist largely of alluvium, which includes
clay, silt, sand, and gravel. As a reference, the majority of water supply wells in Wayne
County (approximately 67 percent) are installed in the glacial deposits, with approximately
27 percent installed in bedrock. The records for the remaining 6 percent of wells are
indeterminate. The bedrock typically yields low quantities of groundwater compared to

the glacial deposits, and the groundwater in the bedrock is moderately to highly

mineralized.

As part of the interpretation of subsurface conditions, we also obtained and reviewed a
previously published regional cross-section, which is included as Figure 4, Regional
Geologic Profile, that presents a north-south profile along Bridge Road, located southwest
of the WDI Site No. 2 facility in the area of the Ypsilanti Township well field. This figure was
originally presented in the preliminary hydrogeologic report referenced in Section 2.0

(NTH, 1980).

Review of the available regional geologic information indicates that the general geology of
the region consists of Devonian age bedrock overlain by glacial deposits. Glacial deposits
are composed of surficial/deltaic sands overlying a massive glacial clay deposit. A sand

and gravel unit is situated below the glacial clay deposit and above the regional shale and

limestone bedrock.

The uppermost bedrock stratum in the region consists of the Antrim formation, a late
Devonian shale deposit. The Antrim shale is underlain by the Traverse Group formation

consisting primarily of carbonate rocks. North of the Huron River, the shale unit is situated
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between elevations 525 feet and 590 feet msl. Figure 5, Bedrock Surface Contour Map,
presents the bedrock surface elevation contours in the region. As shown, the bedrock
surface generally slopes down to the south beneath WDI Site No. 2, and a bedrock valley
roughly follows the natural course of the Huron River and underlies Belleville Lake. A
branch of this valley also appears to extend northwestward below Willow Run Creek, west
of WDI Site No. 2. Generally, as shown on Figure 5, the bedrock surface occurs at an

elevation of approximately 575 feet msl below the MC VI F & G woodlot development.

Groundwater occurs regionally within both the granular glacial soils and the bedrock units.
Groundwater occurs under unconfined conditions in the surficial deltaic sand and is
hydraulically separated from the lower strata by the relatively impermeable glacial clay.
Groundwater generally occurs under confined conditions in the lower sand and gravel unit
above the bedrock. Based on historic groundwater availability and use in the region, this
lower granular unit is considered the uppermost aquifer. As shown on Figure 4, within the
area of the bedrock valley below the Huron River, the lower sand and gravel aquifer is
apparently separated into two layers by approximately 20 to 30 feet of clay. Groundwater
also occurs under confined conditions in the carbonate rock of the Traverse Group
formation, which is considered the uppermost bedrock aquifer in the region. The non-

water bearing Antrim Shale is generally classified as an aquiclude.

Groundwater in the glacial aquifer is expected to flow generally toward the Huron River,
which represents the major regional groundwater and surface water discharge feature in
the area. Groundwater in the uppermost bedrock aquifer in the region (i.e., Traverse
Group) may also flow toward the bedrock valley underlying the Huron River, although on a

large-scale regional basis, groundwater in the bedrock most likely flows southeastward to

Lake Erie.
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To gather additional information on subsurface conditions and groundwater use in the
area, we obtained water well records currently on file with the MDEQ for the area within
approximately 1 mile of the MC VI-F & G area boundary. These include logs for Type |, Type
Il, Type lll, or do<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>