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Hydrogeologic Investigation Report {Rule 299.9504(1 )(d)) 
Wayne Disposal, Inc., Site No. 2 
Master Cell VI - F & G (Woodlot) 
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. {WDI) 

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 83 Hydrogeologic Report", a copy of which ins included in 

Appendix A, MDNRE Form EQP 5111 Attachment Template 83. 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. 

S:IPROJ\2011\131060921\03\Supplementto Permit App\0201-001-HYD-RPT.docx 1-2 



• 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 SITE LOCATION 

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 1-94 Service Drive, in 

Belleville, Michigan. As shown on Figure 1, the facility is situated between the 1-94 

expressway and Willow Run Airport. Belleville Lake, which is a man-made impoundment of 

the Huron River, is located south of 1-94, 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 I and MC IV areas, as well as into the 

undeveloped "Woodlot" parcel between MC I 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 I, IV, V, VI, VII, IX, X, and XI. 

MC I and IV were operated before the promulgation of RCRA regulations. Both cells were 

filled with industrial and domestic waste. MC V, VI, and VII are RCRA-regulated hazardous 

waste management units (HWMU's). MC V and VII 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 

MC V, 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 XI, 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 I 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 

MC I and 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 I 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 & Gare 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] 80-mil textured high-density polyethylene (HOPE) 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 

1 0-1 cm/sec. 

Where the proposed liner system extends over existing closed cells MC I and MC IV, the 

double liner system will be placed on a subgrade consisting of a geog rid 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 HOPE pipe will also be incorporated 

S:IPROJ\2011113\060921\03\Supplement to Permit App\0201-001-HYD-RPT.docx 1-5 



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 {WM Us) at the WDf 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 

WMU 
Status 

Type of Unit / Operation Period 
Designation Wastes Managed 

MCI Closed CMU Fall 1976 - Winter 1978 

MCIV Closed CMU January 1979 - Winter 1981 

MCV Closed HWMU Winter 1981 - Fall 1983 

MCVI Active HWMU Fall 1986 - Present 

MCVII Closed HWMU Fall 1983 - Fall 1986 

MCIX Closed SWMU Spring 1985 - Spring 1990 

MCX 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 
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The available closure certification documents previously submitted to MDEQ under 

separate cover, and the RCRA Corrective Action Plan RF/ Phase I 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 WM Us. As of the date of this report, none of the WM Us 

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 I 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] Storm Water Management System Evaluation, WDI Site No. 2, NTH Consultants, Ltd., 

April 20, 2009. 

[2] RCRA Corrective Action Plan, RF/ Phase I, Environmental Monitoring Report for Wayne 

Disposal Site #1 Landfill and Wayne Disposal Site #2 Landfill, NTH Consultants, Ltd., July 

17, 1990. 

[3] 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 Hydrogeo/ogic Investigation, NTH Consultants, Ltd., July 1981. 

[7] 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 include 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-1 O) 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 beneatfi 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-1 O 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-1 O, 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. 8-1 through 8-14, 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-1 OS, W-1 OD, 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-1 OD, 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 1 0 feet above the screen 

elevation to the bottom of the borehole. Observation well W-1 OS was installed 

immediately adjacent to observation well W-1 OD 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. 8-15 through 8-

20 in Appendix 8. 

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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Boring No. Northing Easting 

W-1 7660.02 3690.00 

W-7 7346.7 4328.2 

W-105 7052.42 3704.07 

W-10D 7052.58 3697.49 

W-12 704L95 4326.99 

W-14 7046.44 4926.98 
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Table 3.1 
Well COnstrudion Details 

WDI Site No. 2 MC VI-F & G 
NTH ProJ. No. 62-080376-01 

Ground Surface Top of casing 
Well Depth 

Elevatlon Elevation 

706.2 708.70 92.0 

704.3 707.32 78.0 

704.6 707.01 103.8 

704.6 707.02 110.0 

705.1 707.86 99.0 

704.8 707.32 80.0 

Screen Tip 
Elevatlon 

614.2 

626.3 

600.8 

594.6 

606.1 

624.8 

Well Construction Date of 
Materlals Installation 

2" PVC 7/16/2008 

2"PVC 9/4/2008 

2" PVC 7/12/2008 

2" PVC 7/10/2008 

2"PVC 7/2/2008 

2" PVC 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: 

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

• Atterberg limits (ASTM D4318); 

• Classification pursuant to the unified soil classification system (ASTM D2487); 

• Moisture Content (ASTM D2216); 

• Dry Density (ASTM D2937); 

• 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-1 OS, 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 co!1ductance 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 

voes 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 

5.2.4. 

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. 

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

Resources, Land and Minerals Services Division. 

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

Western Michigan University, 1981. 

• 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 msf. 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 msf 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 deftaic sand and is 

hydraulically separated from the lower strata by the relatively impermeable glacial day. 

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 day. 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 Shafe 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 I, Type 

II, Type Ill, or domestic wells. The estimated locations of the identified wells are plotted on 

Figure 6, Regional Water Supply Well Location Map. Copies of the well records are 

included in Appendix E, Regional Water Supply Well Records. 

Figure 6 also depicts the isolation distances from MC VI-F & Gas required under Rule 

299.9506(1 )(c)&(f). As shown, based on the descriptions provided on the logs, none of the 

water supply wells, for which records are available, are located within 2,000 feet of the 

proposed WDI MC VI-F & G area, with the exception of the on-site WDI water supply well. 

We understand that use of this well was discontinued and the well was properly 

abandoned. The nearest documented Type I or Type Ila water supply wells were located at 

the former Ypsilanti Township Well Field,just over 1 mile (approximately 5,500 feet) 

southwest of MC VI-F & G. These include the wells designated as Nos. 7475 through 7484 

in Appendix E. 

Review of the water well records indicates that no wells have been installed in the area 

since approximately 1986. Both Van Buren Township and Ypsilanti Township are currently 

served by municipal water supply from the Detroit Water and Sewerage Department 

(DWSD), so none of the water supply wells of record are believed to be active. According 

to the Ypsilanti Communities Utility Authority, the Ypsilanti Township well field located in 

Section 24, Township 3 South, Range 7 East was abandoned in approximately the mid-

1990s, and the wells were plugged. Also note that many of the wells for which records are 

available are reported to be relatively shallow (less than 15 feet deep) and were apparently 

installed as "monitoring" or "test" wells at the GM manufacturing plant or Willow Run 

Airport, both of which are located northwest of WDI Site No. 2. Of the records that 

apparently represent actual former water supply wells, each was completed within the 
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lower glacial sand and gravel unit at depths ranging from approximately 66 to 138 feet 

below ground surface (bgs). Only two of the records indicate exploratory borings that 

were drilled into the bedrock, but both borings were plugged and abandoned with no well 

installed. Both of these borings were located in Section 13 of Ypsilanti Township, and the 

well records are designated as "13-7" and "13-8" in Appendix E. 
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5.0 ON-SITE HYDROGEOLOGIC CONDITIONS 

The following presents a description of the site hydrogeology. Section 5.1 provides a 

summary of the hydrogeologic conditions for the entire WDI Site No. 2, based on the 

historic subsurface investigations previously cited. Section 5.2 focuses on the 

hydrogeologic conditions within the MC VI-F & G area, based on the recent field activities 

within the Woodlot parcel. The following descriptions of the site topography and 

hydrogeology represent interpretation of the conditions present at the time of the 

respective investigations. 

5.1 WDI SITE NO. 2 HYDROGEOLOGIC CONDITIONS 

Relevant elements of the site hydrogeologic conditions, including surface topography, 

subsurface geology, groundwater occurrence and flow characteristics, groundwater 

quality, and surface water drainage, are discussed in the following subsections. 

5.1.1 Site Topography 

The WDI landfill site is situated on a glacial lake plain characterized by relatively flat 

topography. The undeveloped land surrounding WDI Site No. 2 slopes down to the south 

toward Belleville Lake. The approximate general slope is 1 foot vertically for every 200 to 

300 feet horizontally. The topography ranges from approximately elevation 710 feet msl 

on the north and west sides of the property to approximately 695 feet msl on the south 

and east sides of the property. 

A detailed topographic survey for the west and east portions of the WDI Site No. 2 facility 

are presented as Figure 7, WDI Topographic Map (West), and Figure 8, WDI Topographic 

Map (East), respectively. Figures 7 and 8 were developed from an aerial survey flown in 

2001 and provided by WDI. The active area of MC VI was surveyed in October 2008 and 

provided by Midwestern Consulting, LLC. Additional topographic information for the 
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surrounding parcels is based on the USGS 7.5 Minute "Ypsilanti East Quadrangle" 

topographic map. Within WDI Site No. 2, the individual closed landfill cells extend to 

maximum elevations ranging from approximately 720 feet msl to 740 feet msl. Portions of 

the active MC VI currently extend as high as approximately 780 feet msl. Note that MC VI is 

currently permitted for a maximum final grade of 851 feet msl. 

In accordance with 40 CFR 270.14(b)(19) and Part 111 Rule 299.9508(3), Figures 7 and 8 

provide additional information besides the topography, including the hazardous waste 

management boundary; property boundaries; groundwater monitoring wells; locations of 

soil borings for which logs are available; surrounding land use; the locations of storm, 

sanitary, and process sewerage systems; a windrose; and drainage barriers for flood 

control. Note that the 100-year flood plain is depicted on the accompanying Engineering 

Drawings, which are included as part of the Construction Permit Application. The required 

items presented on Figures 7 and 8 are also depicted on individual maps to allow for 

greater detail. These individual maps are referenced and discussed in the relevant sections 

of the report. 

On-site runoff control systems, including stormwater watershed areas, are presented on 

Figure 9, WDI Watershed Drainage Map. 

5.1.2 Site Geology 

The information presented in this section of the report is based primarily on published 

references and data developed during previous hydrogeologic studies at WDI Site No. 2. 

The geologic description refers to the natural subsurface conditions at the site prior to 

landfill development. The uppermost subsoil deposit at the site consists of deposit of 

brown and gray, fine to medium sand containing varying amounts of silt. This shallow 

sand represents a deltaic deposit according to Mozola (1969). In some areas, the shallow 

sand is underlain by sandy silt that is likely lacustrine in origin. The deltaic and lacustrine 
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materials are underlain by a silty clay glacial till over the entire site. The till contains 

varying amounts of sand and gravel incorporated within a silt and clay matrix. At its base, 

the till generally grades to primarily granular material, progressing from gray clayey silt, to 

silt, and eventually becoming a relatively extensive deposit of gray silty sand. This lower 

sand contains zones of both finer and coarser material, and it is sufficiently extensive to be 

considered a usable aquifer. Underlying these unconsolidated deposits is a dark brown or 

black shale, identified as the Antrim Formation (Mozola, 1969). 

For descriptive purposes, the subsoils underlying WDI Site No. 2 have been subdivided into 

five major strata: (1) surficial/deltaic sands, (2) gray silty clay till, (3) transition silts, (4) 

aquifer sands, and (5) bedrock. Each stratum is described in more detail below. 

5.1.2.1 Surficial/Deltaic Sands - The granular surface stratum consists of brown and gray 

fine to medium sands with varying amounts of silt. The thickness of this stratum is 

somewhat variable and has been found as thick as 23 feet within WDI Site No. 2. In most 

cases, it is 17 feet or less in thickness. 

5.1.2.2 Silty Clay Till - An extensive deposit of cohesive glacial till forms the second major 

subsoil at the site. This till consists of gray silty clay that contains varying minor amounts 

of sand and gravel. Seams of silt and sand are occasionally encountered. The top surface 

of this till stratum is readily identifiable due to the textural difference between the 

surficial/deltaic sands and the till. However, the base of the till generally grades to clayey 

silt, silt and finally to silty fine sand. The laterally continuous massive silty clay till stratum 

varies considerably in thickness throughout the site, ranging from 19 to 77 feet. 

Extensive laboratory testing has been conducted on samples of the silty clay tHI during 

previous investigations at WDI Site No. 2. These tests have demonstrated that the material 

classifies as CL according to the Unified Soil Classification (USC) System. Analysis of 
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moisture content and dry density indicates saturation or near-saturation on most samples. 

Hydraulic conductivity tests indicate that the coefficient of hydraulic conductivity of the 

silty clay till averages approximately 3 x 10-8 centimeters per second (cm/sec). 

5.1.2.3 Transition Silts - The silty clay till generally grades downward into clayey silts, silts 

and finally into silty fine sands. In some cases, the strata contact is sharp, abruptly 

changing from silty clay to sand. However, across most of the site, the. transition is gradual, 

through a range of silty materials. These transition silts are found to contain either 

appreciable amounts of clay and classify as (CL-ML), or to contain relatively minor amounts 

of clay and classify as (ML). In previous hydrogeologic reports for WDI Site No. 2, the CL-ML 

material has generally been described as a clayey silt. The ML material has been described 

as either silt or sandy silt. 

5.1.2.4 Aquifer Sands - Underlying the transition silts is a stratum of granular soils 

ranging from gray silty fine sand to coarse sands and gravels. This stratum generally' 

coarsens with depth to a medium to coarse sand and gravel. Where intervening silt or clay 

layers are absent, the maximum thickness of the aquifer sands is approximately 80 feet. 

Soil borings along the northern boundary of the site indicate that these aquifer sands 

"pinch out" or grade into finer material in this direction. Along the northern site boundary, 

the silt and sand, where present, is separated from the underlying bedrock by cohesive 

gray silty clay. 

5.1.2.5 Bedrock - Beneath the aquifer sands is the shale of the Antrim Formation. The 

surface of this formation generally slopes downward from north to south across the site. 

Core samples, collected during previous investigations while drilling into the rock, indicate 

that the shale surface is highly weathered at some locations. At least the top 1 O feet of the 

rock is fractured and forms the base of the sand aquifer in areas where the sand lies 

directly on top of the rock surface. 
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5.1.3 Site Groundwater Conditions 

Similar to regional occurrence, groundwater at WDI Site No. 2 occurs in both the upper 

surficial/deltaic sands and in the lower aquifer sands underlying the thick glacial till. For 

ease of reference, we discuss the characteristics of these two water-bearing units 

separately below. 

5.1.3.1 Surficial/Deltaic Sands - Prior to landfill development, groundwater at WDI Site 

No. 2 occurred under unconfined (water table) within the surface veneer of surficial/deltaic 

sands. Historically, the saturated thickness was generally less than 12 feet and subject to 

large seasonal fluctuations. The flow direction in this unit was generally southward. 

Because of these conditions, and the fact that the water is shallow and unprotected, this 

sand is not used as an aquifer in the area near the landfill, as verified by water well records. 

In those portions of the landfill already constructed, the surficial/deltaic sands have been 

removed. Cutoff dikes, composed of compacted silty clay that is keyed into the native clay 

deposit, have been constructed around each Master Cell within the landfill. To prevent 

groundwater in the surficial sand of the surrounding area from entering the site, WDI has 

installed subsurface perimeter drains on the north, east and west sides of the site. The 

locations of the subsurface drains are shown on Figure 9. 

As shown, the drains collect and transport shallow groundwater around the site for 

discharge into Quirk Drain, near the southeast corner of the site, or Willow Run Drain on 

the west side of the site. The subsurface perimeter drains are located near the surficial 

sand/clay interface, along the outside edge of the landfill dikes. The east and west 

subsurface perimeter drains originate at the northwest corner of MC IV. The east drain 

runs east from this point to the northeast corner of WDI Site No. 2, then south for final 

discharge into Quirk Drain. The west drain runs south from the point of origin to the north 
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edge of MC I, then west for final discharge into Willow Run Drain. Both Quirk Drain and 

Willow Run Drain discharge into Belleville Lake, an impoundment of the Huron River. 

Beneath the surficial/deltaic sands, the cohesive glacial till is at or very near saturation. 

This material, which exhibits a mean coefficient of vertical hydraulic conductivity of 

approximately 3 x 1 o-s cm/sec, constitutes an aquiclude. 

5.1.3.2 Aquifer Sands - Groundwater also occurs within the lower gray silty fine sand, 

which constitutes the uppermost usable aquifer at the site, and is the principal zone for 

groundwater monitoring. Over most of the site, the piezometric surface of this zone is 

above the contact between the lower sand and the overlying silty clay till. As such, 

groundwater in these areas is confined. In a few areas, where the transition silts are 

relatively thick above the silty sand, the piezometric surface occurs within these fine

grained granular soils, and groundwater is locally unconfined. Thus, some previous reports 

have described the lower silty sand aquifer as "semi-confined" or "partially confined". 

Groundwater flow within this unit is generally to the south across the site, toward the 

principal discharge feature, the Huron River Valley. Figure 10, WDI Piezometric Surface 

Elevation Contour Map - Sand Aquifer (As Recorded February 9, 2009), presents a relatively 

recent contour map based on groundwater level measurements at the on-site monitoring 

wells. This contour map incorporates water level measurements from the observation 

wells installed at the Woodlot, with the exception of W-7. This well is screened in the 

transition silt, and does not represent the piezometric level in the lower sand aquifer. As 

shown on Figure 10, groundwater flow within the lower sand aquifer ae::ross WDI Site No. 2 

is generally toward the south, tending more toward the southwest in the southern portion 

of the site. This flow direction is consistent with the regional and historic groundwater 

flow direction. 
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As described previously, except along the northern site boundary, the lower silty sand 

directly overlies the bedrock. Therefore, groundwater in the upper, weathered bedrock is 

hydraulically connected with the sand aquifer. Figure 11, WDI Piezometric Surface 

Elevation Contour Map - Bedrock Aquifer (As Recorded February 9, 2009), presents a 

contour map based on groundwater level measurements at the on-site monitoring wells 

that are completed in the bedrock aquifer. As shown, this contour map shows a similar 

pattern to that of the sand aquifer, although the horizontal gradient is somewhat flatter. 

Groundwater flow within the upper portion of the bedrock across WDI Site No. 2 is also 

toward the south, becoming southwesterly in the southwest portion of the site, as 

expected based on historic data and regional conditions. 

5.1.3.3 Vertical Gradients - Five existing sets of nested monitoring wells are located at 

various points around the WDI Site No. 2 facility. For the most part, these nests include a 

well screened in the lower sand aquifer and a deeper well screened in the bedrock. Thus, 

groundwater elevations from these pairs provide information on the vertical hydraulic 

gradient between the two units. The existing nested monitoring wells are listed on Table 

5.1, Vertical Gradients, which also provides groundwater elevation measurements from 

four occasions in 2008 and 2009. 

Vertical gradients were calculated by dividing the difference in piezometric head in the 

well pair (feet) by the vertical distance between the mid-points ofthe respective well 

screens (feet). As shown on Table 5.1, at most locations the vertical hydraulic gradient 

between the sand and bedrock aquifers is nearly neutral, varying with time and location 

from slightly downward to slightly upward. As described previously, at most locations the 

sand aquifer is directly connected to the upper bedrock. An exception to this pattern 

appears to occur at monitoring wells OB-7 (sand) and OB-32 (rock), where a relatively 

strong downward vertical gradient has been measured. This well pair is located along the 

northern side of the site, where a layer of cohesive soil occurs between the lower sand 
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aquifer and the bedrock formation. This separation evidently accentuates the apparent 

downward flow through the silty clay till, which recharges the underlying aquifers. 

One existing well pair at WDI Site No. 2 represents the vertical hydraulic gradient within 

the lower silty sand aquifer. Monitoring wells 08-31 AR and 08-7 are both screened in the 

lower silty sand, at different elevations. The water level elevation measurements included 

on Table 5.1 indicate a very slight downward vertical gradient at these two wells. 

Table 5.1 Vertical Gradients 

Unit Screen Gradient 
Well ID Screene Elevatio 4/10/08 7/14/08 10/10/08 2/9/2009 

d n (2-9-09) 

W-l0S Sand 600.8 na na na 652.77 0.002 

W-10D Sand 594.6 na na na 652.76 Downward 

OB-21 Sand 600.9 652.57 652.84 652.62 652.55 0.000 

OB-36 Rock 572.1 652.58 652.85 652.54 652.55 Neutral 

OB-24 Sand 614.4 653.35 653.64 653.20 653.24 0.004 

08-22 Rock 568.3 653.27 653.66 653.17 653.20 Downward 

OB-25 Sand 620.0 653.45 653.85 653.35 653.36 0.002 

OB-37 Rock 572.7 653.48 653.90 653.39 653.44 Upward 

OB-34A Sand 617.8 654.02 654.41 653.90 653.98 0.001 

OB-35A Rock 577.5 653.99 654.38 653.88 653.94 Downward 

OB-31AR Sand 628.1 655.60 655.94 655.46 655.55 0.03 

OB-7 Sand/Silt 627.0 655.32 655.86 655.40 655.45 Downward 

OB-32 Rock 565.3 653.38 654.11 653.58 653.58 (Sand/Rock) 
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S.1.4 Existing Groundwater Quality 

Groundwater quality at WDI Site No. 2 has been monitored since 1981 and is routinely 

submitted to the MDEQ as a requirement of the site's groundwater Sampling and Analysis 

Plan (SAP). Groundwater monitoring data collected pursuant to Part 111 of Act 451 and 40 

CFR, Part 265, Subpart Fis discussed in the site's routine monitoring reports submitted to 

the MDEQ. To meet the requirements of Rule 299.9506(1 )(a), we reference the most recent 

groundwater monitoring report, Groundwater Monitoring Results, Third Quarter 2009, WO/ 

Site No. 2, October 2, 2009, which provides a summary of groundwater monitoring data 

obtained to date. 

Based on available historical and current groundwater quality data from on-site 

monitoring wells, groundwater quality can generally be characterized as alkaline and 

relatively hard. The major observed cations include calcium, magnesium, and to a lesser 

degree, sodium. The major observed anions include bicarbonate, chloride, and sulfate. 

Dissolved metals are generally non-detect or very low in concentration, except for iron. As 

is typical for the region, dissolved iron occurs naturally in groundwater at WDI Site No. 2 at 

concentrations as high as approximately 1 to 2 milligrams per liter (mg/L). 

Graphical figures representing the general groundwater quality at WDI Site No. 2 are 

presented in Appendix D. These figures include Stiff and Trilinear diagrams constructed 

using groundwater quality data from the on-site (lower sand) monitoring wells from 

samples collected in May 2009. These figures confirm that the samples from the different 

wells generally exhibit similar geochemistry, particularly with respect to major anions. 

Bicarbonate is the dominant anion in each of samples. For most of the samples, the 

dominant cation appears to be calcium, although a few of the samples are enriched in 

sodium or magnesium. 
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Review of groundwater quality trends over time indicates that the concentrations of most 

parameters have been relatively stable in groundwater at WDI Site No. 2. Groundwater 

samples from some of the bedrock monitoring wells have exhibited an apparent increase 

in major ion concentrations (particularly chloride). These increases have been observed at 

both upgradient and downgradient locations, and possibly are related to reduced 

recharge to the bedrock aquifer or other factors. 

The results of detection groundwater monitoring programs conducted during operation 

and post-closure at WDI Site No. 2 have found no indications of the release of hazardous 

constituents or other impacts to groundwater attributable to any of the WM Us. 

5.1.5 Surf ace Water Hydrology & Quality 

Surface water features near the facility are depicted on the topographic maps (Figures 7 

and 8). As shown, Quirk Drain is located south of WDI Site No. 2. Willow Run Drain is 

located on the west side of the site. Both Quirk Drain and Willow Run Drain discharge into 

Belleville Lake, an impoundment of the Huron River. A 48-inch storm sewer is located 

along the outside perimeter of the northeast corner of WDI Site No. 2. This sewer is not 

connected to the WDI drainage system. 

Surface drainage from most portions of the site is routed through a series of surface drains 

(ditches) to one of two sedimentation basins. The South Sedimentation Basin is located at 

the southern edge of the site, at the southeast corner of MC XI. The North Sedimentation 

Basin is located on the eastern property boundary, adjacent to MC X. The sedimentation 

basins discharge to the West Branch of Quirk Drain after treatment consisting of settling, 

filtration and activated carbon adsorption. 
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Surface drainage from the west side of MC I flows into Willow Run Drain or into ditches 

running along the north edge of the lnterstate-94 Service Drive and eventually into 

Belleville Lake. 

The paved curbed and guttered sections of the haul/access roadway leading into MC VI 

and Michigan Disposal Waste Treatment Plant currently drain to the lined pond adjacent to 

the leachate pretreatment plant in the southern portion of WDI Site No. 2. The runoff 

water is then routed through the pretreatment plant system. 

Figure 9 identifies the on-site watershed boundaries and depicts the surface water flow 

direction and discharge features. Sampling and analysis of the surface waters at the site is 

completed routinely in accordance with the Surface Water Sampling and Analysis Plan, 

Wayne Disposal, Inc., Site No. 2, Revision 3.6, December 2008. 

5.2 WDI WOODLOT PARCEL HYDROGEOLOGIC CONDITIONS 

Relevant elements of the hydrogeologic conditions within the Woodlot parcel, as 

determined during the current investigation, are discussed in the following subsections. 

5.2.1 Physical Conditions & Topography 

The topography of the 20.5 acre Woodlot parcel is relatively flat with surface elevations of 

approximately 704 to 706 feet msl with a gentle slope downward toward the southeast. As 

the moniker suggests, the parcel is mostly vegetated with trees or brush, except for the 

northeast corner, which is partially clear and vegetated with native grasses. The surface 

soils are generally slow draining, and approximately 14.9 acres within the interior of the 

Woodlot parcel are regulated wetlands. Mitigation of the wetlands is a component of the 

overall site development plan. WDI is in the process of securing a wetland mitigation 

permit from the MDEQ. 
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5.2.2 Site Geology 

To evaluate the general site stratigraphy of the Woodlot, we developed a series of subsurface 

cross-sections, identified as Generalized Geologic Profiles A-A' through G-G'. Figure 12, 

Subsurface Profile Orientation Map, depicts the location of each of the subsurface profiles. 

Profiles were prepared to meet the requirements of Rule 299.9506(6){e) and include the 

existing topography, soil borings, soil classification, stratigraphy, bedrock, wells, stabilized. 

groundwater elevations, and proposed site grades. The geologic profiles, which are 

presented on Figures 13 through 18, Generalized Geologic Profiles A-A' through H-H', 

provide a basis for interpreting subsurface conditions. 

5.2.2.1 Surficial/Deltaic Sands - For the Woodlot area, the surficial/deltaic sands range 

from 6 to 17 feet thick and in most cases is found to be 12 feet or less. The presence of this 

surface sand is consistent with what has been identified across the site, prior to landfill 

development. In most cases, this sand will be removed within the proposed waste 

footprint as part of landfill construction. 

One test boring (TB-W-4) encountered gray silty clay from the ground surface to a depth of 

approximately 10 feet, underlain by silt to a depth of approximately 16 feet bgs. The silty 

clay at this location is believed to be the subsurface dike constructed along the south side 

of MC IV. 

At several test boring locations (TB-W-1, TB-W-6, TB-W-7, TB-W-8, and TB-W-10) the surface 

sand was underlain by silt. The thickness of the silt deposit at these locations ranged from 

approximately 1 to 9 feet in thickness. 

5.2.2.2 Silty Clay - As shown on the subsurface profiles for the proposed MC VI-F & G, the 

silty clay is found at a maximum elevation of 695 feet msl and extends to 657 feet msl at its 

deepest elevation. The silty clay stratum underlying the Woodlot varies in thickness, 
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ranging from 30 to 69 feet thick, which is consistent with the findings underlying the 

remainder of the WDI Site No. 2 facility. As shown on the geologic profiles, across the 

Woodlot parcel the clay generally appears to become thicker toward the west and south. 

In addition, the top of the transition silt occurs at comparatively higher elevation at some 

of the test borings (e.g., TB-W-2, TB-W-3, TB-W-8, and TB-W-9), resulting in comparatively 

less thickness of silty clay. 

Numerous samples of the silty clay till collected during the Woodlot investigation were 

tested to determine physical characteristics and properties. The tests indicate that the 

material classifies as a CL material according to the Unified Soil Classification System 

(USCS) (ASTM D-2487). Moisture contents and dry densities reported in Appendix C 

ranged from 12 to 33 percent and 86 to 127 pounds per cubic foot, respectively. Over 70 

hydraulic conductivity tests on representative clay samples were completed. Tests 

performed on clay samples yielded hydraulic conductivity values ranging from 1.05 x 10-8 

to 2.56 x 1 o-s centimeters per second (cm/sec). 

Hydraulic conductivity test results from four samples (i.e., W-1 0-ST-1; W-14-ST-1, W-11-ST-

7, and W-12-ST-5) were excluded from this range. The samples from W-1 0 and W-14 were 

collected very near the contact between the glacial clay and the upper deltaic sand unit. 

Therefore, the samples are not representative of the glacial clay material. Further, these 

samples were collected from an elevation above the proposed bottom grades of the 

landfill, and therefore represent material proposed for excavation. Sample W-11 (ST-7) and 

W-12(ST-5) were collected from the transition silt layer. These samples are non-plastic and 

classify as ML and MH material, respectively. These samples were collected from a depth 

that is not intended for inclusion in the natural clay soil liner isolation zone. 

5.2.2.3 Transition Silts - Specific to the Woodlot, the transition silt unit is prevalent and 

generally grades downward from clayey silt to silty fine sands. This unit underlying the 
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Woodlot ranges in thickness from 4 to 32 feet and is present at elevations ranging from 

658 to 610 feet msl. Samples of the transition silt layer collected during the Woodlot 

investigation were laboratory tested to determine physical properties. Tests indicate the 

material has USC classifications of ML, MH, or CL-ML. Moisture contents and dry densities 

range from 2 to 23 percent and 98 to 136 pounds per cubic foot, respectively. Hydraulic 

conductivity tests performed on the transition silt materials indicate the hydraulic 

conductivity ranges from 1.1 x 10-5 to 3.6 x 10-8 cm/sec. The broad range of hydraulic 

conductivity in the transition silts is attributed to lesser amounts of clay and greater silt 

and sand content as the transition into the silty sand aquifer progresses. 

5.2.2.4 Aquifer Sands - Based on the test borings performed within the Woodlot parcel, 

the upper limit of the aquifer sands is situated at elevations ranging from 635 to 650 feet 

msl and the lower limit extends down to the top of bedrock at elevation 580 feet msl. 

Samples collected during the Woodlot investigation were laboratory tested to determine 

physical properties. Tests indicate the aquifer sand has a USC classification of SM. Silt 

content ranges from 9 to 43 percent. Based on correlations that rely on the grain size 

distribution, the hydraulic conductivity the aquifer sands range from 8.0 x 104 to 2.5 x 10-3 

cm/sec (2.3 to 7.0 ft/day), using the Hazen Method of determination. Table 5.2, Aquifer 

Sand Hydraulic Conductivity (Based on Grain Size Distribution), presents the available 

aquifer data used to estimate the hydraulic conductivity of the sand. 

5.2.2.5 Bedrock - As part of the site-specific field investigation of the Woodlot parcel, one 

test boring (TB-W-1 0) was extended to the top of bedrock to develop information on the 

depth and type of bedrock beneath the Woodlot. At this location, the top of the bedrock 

formation was encountered at approximately elevation 580 feet msl. Using information 

obtained from boring TB-W-10 and data collected during previous investigations, the 

bedrock surface apparently slopes downward toward the south across the Woodlot. 
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The rock type was identified as shale at TB-W-1 0, confirming the occurrence of the Antrim 

Shale below the site. 

5.2.3 Site Groundwater Conditions 

Consistent with conditions at the existing WDI Site No. 2, groundwater at the Woodlot 

parcel occurs in both the upper surficial/deltaic sands and in the lower aquifer sands below 

the thick glacial till. The groundwater conditions encountered in each of these two water

bearing units are discussed separately below. 

5.2.3.1 Surficial/Deltaic Sands - Groundwater was encountered within the surficial deltaic 

sand at each of the fourteen test borings drilled during the hydrogeologic investigation at 

the Woodlot parcel. Groundwater was encountered in the surficial sand at depths ranging 

from approximately 0.5 to 10.0 feet bgs (Elevations 705.5 to 695.9 feet msl). 

As described previously, test boring TB-W-4 apparently intercepted the subsurface clay 

dike for the adjacent landfill cell (MC IV). Groundwater was encountered at TB-W-4 in the 

silt/sand deposit immediately below the clay dike at a depth of approximately 1 0 feet bgs 

(Elevation 695.9 feet msl). 
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TABLE 5.2: Aquifer Band Hydraulic Conductivity (Bald on Grain BID Dt1trlbutlon) 
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Aquifer Sands TB-W:-1 L&37 88.0 618.2 0 0 0 80 14 6 Non-Plastic 0.0015 

Aquifer Sands TB-W-1 L&39 92.0 614.2 0 0 0 67 29 4 Non-Plastic 0.003 

~aufer Sands TB-W-2 ST-5 58.0 648.2 0 0 0 75 23 2 Non-Plastic 0.005 

~QUifer Sands TB-W-2 L&15 70.0 636.2 0 0 0 67 30 3 Non-Plastic 0.0034 

~quifer Sands TB-W-2 L&17 80.0 626.2 0 0 1 87 10 2 Non-Plastic 0.01 

Aauifer Sands TB-W-3 L&12 65.0 641.2 0 0 0 54 42 4 Non-Plastic 0.0022 

Aauifer Sands TB-W-3 L&14 75.0 631.2 0 0 0 78 16 6 Non-Plastic 0.002 

~uifer Sands TB-W-3 L&15 80.0 626.2 0 0 0 80 15 5 Non-Plastic 0.0025 

~uifer Sands TB-W-5 L&18 80.0 626.2 0 0 0 77 19 4 Non-Plastic 0.004 

Aquifer Sands TB-W-7 L&28 68.0 638.2 0 0 0 87 9 4 Non-Plastic 0.01 

AauiferSands TB-W-8 L&13 65.0 641.2 0 0 0 53 41 6 Non-Plastic 0.0015 
Aquifer Sands TB-W-8 L&14 70.0 636.2 0 0 0 84 13 3 Non-Plastic 0.006 

Aquifer Sands TB-W-8 L&15 75.0 631.2 0 0 0 78 17 5 Non-Plastic 0.0016 

Aquifer Sands TB-W-9 L&15 75.0 631.2 0 0 0 84 12 4 Non-Plastic 0.004 

Aquifer Sands TB-W-9 L&16 80.0 626.2 0 0 0 83 12 5 Non-Plastic 0.002 

Aquifer Sands TB-W-10 L&40 98.0 608.2 12 20 26 15 +-27-+ Non-Plastic NAC1l 

,t\Quifer Sands TB-W-10 L&42 105.0 601.2 29 19 22 12 +-18--+ Non-Plastic NAC1J 
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TABLE U: Aquifer Sand Mydraullc Conductivity (Bald on Qnln Size Dlttrlbutlon) 
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Aquifer Sands TB-W-10 LS-43 110.0 596.2 11 13 45 16 ........ 15---+ Non-Plastic NA[11 40 120 - - SM 

~quifer Sands TB-W-10 LS-45 120.0 586.5 28 11 13 14 18 16 Non-Plastic 2&05 40 80 - - SM 
Aquifer Sands TB-W-10 LS-46 125.0 581.5 23 14 21 13 ........ 29---+ - -- -- NA111 40 120 - - SM 

Aauifer &ms TB-W-12 LS.20 95.0 611.5 26 17 26 14 12 5 - - - 0.0013 40 120 7E-05 0.0002 SM 

Aquifer Sands TB-W-12 LS-21 100.0 606.5 32 16 23 13 4-16---+ - - - NA111 40 120 - - SM 

Aquifer Sands TB-W-13 LS-18 80.0 626.5 0 0 0 58 39 I 3 - -- -- 0.0036 40 120 0.0005 0.0016 SM 
Aauifer Sands TB-W-14 LS-30 78.0 628.5 0 0 0 77 20 I 3 Non-Plastic 0.004 40 120 0.0006 0.0019 SM 

Average: 0.0008 to 0;0025 cml1ec 
2.3341 to 7.0023 ft/day 

Notes: 
HydralJic Conductivity of sandy sediments estimated fi"om the grain-size dsbibution curve by the Hazen Method. Hazen appro>Cimation is K = C(D10Y (Fetter, C.W., Appfled Hydrogeology 
Second Edition, MacmilHan Publishing Company, Copyright 1988). 
K is hydrauHc conductivity in cmfsec 
D10 is the effective grain size in cm 
C is a coefficient based on: 

Very fine sand, poorly sorted 40 80 
Ane sand with appreciable fines 40 80 
Medium sand, well sorted 80 120 
Coarse sand, poorly sorted 80 120 
Coarse sand, well sorted, clean 120 150 

(1) Where 010 is not available. A hydrometer was not performed and therefore, information below 75um is not available. Prepared by NTH Consultants, Ltd. 
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5.2.3.2 Aquifer Sands - Groundwater was encountered in each test boring within the 

gray silty sand deposit below the glacial till. Groundwater elevation measurements at the 

observation wells within the Woodlot parcel indicate groundwater occurs under confined 

conditions in this area. Figure 19, Piezometric Surface Contour Map - December 17, 2008, 

presents the piezometric surface contours for the Woodlot area, based on groundwater 

elevation measurements in the observation wells. Review of this figure confirms 

groundwater flow across the Woodlot is toward the south, consistent with the rest of WDI 

Site No. 2 and in accordance with the general regional groundwater flow direction. 

Groundwater flow velocity at the site can be calculated using the equation V = K i/ne, 

where: 

V = Groundwater flow velocity in feet/day 

K = Hydraulic conductivity of the aquifer in feet/day 

= Horizontal hydraulic gradient in foot per foot 

ne = Effective porosity 

As described previously, estimated hydraulic conductivity values for the lower sand aquifer 

underlying the Woodlot range from 8.0 x 10-4 to 2.3 x 10-3 cm/sec, based on grain size 

distribution correlations. Although no direct measurements have been made, the· porosity 

of the aquifer sands can be conservatively estimated as approximately 10 percent, based 

on the grain size distributions and physical descriptions. 

A range of groundwater flow velocities have been calculated for the MC VI-F & G Woodlot 

area along three flow paths indicated as "A", "B" on Figure 1 0, and "C" on Figure 19. The 

results are presented below on Table 5.3, Groundwater Flow Velocities - Lower Sand 

Aquifer. Using the hydraulic gradients along each flow path, a conservative effective 
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porosity of 0.10, and an average hydraulic conductivity of 1.6 x 10·3 cm/sec (4.4 feet/day), a 

range of groundwater flow velocities have been calculated for the Woodlot. The estimated 

horizontal groundwater flow velocity within the lower sand aquifer ranges from 

approximately 0.11 to 0.17 foot/day. 

Table 5.3 Groundwater Flow Velocities 

Lower Sand Aquifer 

Flow 
~h ~I 

Path 

A 1 320 
(Figure 10) 

B 1 400 
(Figure 10) 

C 2 530 
(Figure 19) 

Notes: 

[1] 181h = Change in groundwater elevation. 

[2] 1811 = Distance along flow paths. 

[3] Velocity = K(181h /r811) / n. 

Average 
Hydraulic Assumed 
Gradient 

Hydraulic 
Effective 

~h~I) 
Conductivity, K 

Porosity, n 
(ft/day) 

0.0031 4.4 0.10 

0.0025 4.4 0.10 

0.0038 4.4 0.10 

Average 
Calculated 

Groundwater 
Velocity 
(ft/day) 

0.14 

0.11 

0.17 

5.2.3.4 Vertical Gradient - As shown on Figure 3, one nested well pair, W-105/W-1 OD, was 

installed within the Woodlot. Both wells are screened in the lower sand aquifer, at slightly 

different elevations. Groundwater elevation measurements and the calculated vertical 

hydraulic gradient at this location are included on Table 5.1. As shown, the nested well 

pair at the Woodlot parcel indicates a very slight downward vertical hydraulic gradient 

within the lower aquifer sand. This result is consistent with the vertical hydraulic gradient 

calculated for the one existing nested well pair within the aquifer sand at WDI Site No. 2 

(i.e., OB-31AR and OB-7), which also indicated a very slight downward gradient. 
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One of the existing nested well pairs at WDI Site No. 2 representing the vertical hydraulic 

gradient between the lower sand and the bedrock aquifers (OB-34A/OB-35A) is located 

near the northeast corner of the Woodlot parcel. As shown on Table 5.3, each of the 

available measurements in 2008 and 2009 indicated a slight downward gradient between 

the sand and bedrock aquifers at this location. 

5.2.4 Existing Groundwater Quality 

To evaluate groundwater quality at the Woodlot parcel, groundwater samples were 

collected on December 17, 2008, from the five observation wells {W-1, W-7, W-1 OS, W-12, 

and W-14) installed in the lower sand aquifer during our site investigation for the proposed 

MC VI-F & G area. The samples were analyzed for those parameters included in the site's 

approved Part 111 Groundwater Sampling and Analysis Plan. Specific conductance, 

temperature, and pH were determined in the field. A summary of the groundwater 

monitoring results for the MC VI-F & G observation wells as well as the laboratory analytical 

report are included in Appendix D. Review of this data shows the following: 

• No phenolics, volatile organic compounds {VOCs) or PCBs were detected in any of the 

observation wells installed for the MC VI-F & G development. 

• Dissolved iron concentrations at each of the observation wells exceeded the MDEQ 

Generic Residential Cleanup Criterion (GRCC) for iron {aesthetic-based criterion - 0.3 

mg/L). As described previously in Section 5.1.4, elevated concentrations of dissolved 

iron occur on a regional basis and are considered representative of site background 

conditions. 

To illustrate the general groundwater geochemistry for the Woodlot, the samples from the 

observation wells are included on the Stiff and Trilinear diagrams presented in Appendix D. 
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As shown on the Stiff diagrams, the samples from the Woodlot observation wells generally 

show very similar patterns as the samples from the existing WDI Site No. 2 monitoring 

wells. In addition, the samples plot in the same general area of the Trilinear diagram. 

These observations confirm that the groundwater quality within the Woodlot parcel 

exhibits similar geochemistry as has been observed (and continues to be observed) at WDI 

Site No. 2. Accordingly, the MC VI-F & G development can be effectively monitored using 

the same groundwater quality monitoring approach as is already employed at the existing 

site, in accordance with the groundwater monitoring SAP. 

5.2.5 Surface Water 

Under current conditions, surface water periodically tends to accumulate within the 

eastern portion of the Woodlot parcel due to the relatively flat topography and slow 

draining surficial soils. An overflow structure allows periodic discharge into the storm 

water ditch along the former Denton Road, which runs north-to-south along the east side 

of the Woodlot. From there, storm water is eventually directed through the WDI Site No. 2 

storm water management system to the South Sedimentation Basin. 

When landfill development is completed for the proposed MC VI-F & G area, storm water 

runoff will be controlled through a system of diversion berms and downslope channels. 

The storm water runoff diverted to the northwest downslope channel will discharge to the 

new Northwest Sedimentation Basin (NWSB). The NWSB will be created by constructing a 

berm up to Elevation 717 feet msl along the west side of MC IV and north side of MC IV and 

V. The basin was sized to contain the runoff generated by the 100-year, 24-hour storm 

event and has a capacity of approximately 8.22 million gallons. The runoff generated by 

the design storm is approximately 7.33 million gallons, which is less than the available 

capacity of the NWSB. Storm water collected in the NWSB will be pumped to the South 

Sedimentation Basin through storm water diversion berms on the cover of MC VI-E and 

existing ditches. Details of the proposed storm water management system for the MC VI-F 
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& G area are included as part of the Engineering Plans that accompany the Construction 

Permit Application. 

5.2.6 Water Budget Evaluation 

Rule 299.9506(6)(f) calls for a water budget calculation as part of the hydrogeologic 

investigation. A water budget is an accounting of all the water that flows into and out of a 

project area. Depending on the hydrogeologic conditions of a particular site, as well as the 

landfill liner and liquids collection system design, landfill development can alter the 

existing hydrology or hydrogeology of a site. In some cases, the changes in hydrogeologic 

conditions can affect the site monitoring strategy, especially if groundwater mounding or 

other conditions are expected to occur that would appreciably alter the groundwater flow 

direction or gradient. A water budget analysis is a tool to evaluate the potential likelihood 

that hydrogeologic conditions may vary to the extent that the monitoring strategy is 

affected. Accordingly, the water budget should include evaluation of present site 

conditions, future active operations, and long-term conditions during post-closure. 

With respect to groundwater monitoring at WDI Site No. 2, the uppermost aquifer (i.e., the 

lower sand) is confined below a relatively thick layer of low permeability clay. Recharge to 

this unit is from two major sources: (1) vert{cal seepage on a local and regional basis 

through the overlying clay and (2) hydraulic connection with remote areas where the 

glacial granular soils outcrop or are connected to surface water features. These off-site 

recharge zones are located primarily in the areas of glacial moraine deposits that trend 

southwest-to-northeast through Washtenaw County and the northwest corner of Wayne 

County (i.e., several miles west of WDI). 

Construction of the MC VI-F & G landfill will involve removing the surficial sand from the 

Woodlot parcel. In addition, the landfill unit will be constructed with a double-composite 

liner and liquids collection system. These measures will virtually eliminate vertical seepage 
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through the native clay to the lower aquifer within the Woodlot area. Thus, landfill 

construction will not result in a potential for groundwater mounding within the monitored 

zone. Rather, if there is any effect, the landfill construction may result in a decrease in 

recharge to the lower aquifer. On a qualitative basis, the potential decrease in recharge is 

expected to be relatively small in comparison to the other sources of regional recharge to 

the lower aquifer sand. 

To quantify the estimated change in recharge compared to the overall groundwater flow 

rate in the lower aquifer sand, we developed a "water budget" for the area within the 

Woodlot parcel, based on representative average parameters for the subsoils and 

groundwater zones. The vertical seepage rate through the confining clay was estimated 

using the following form of Darcy's Equation: 

Where, Ov = Vertical seepage rate (ft3/day) 

kc1ay = Vertical hydraulic conductivity of the clay layer (ft/day) 

iv = Vertical hydraulic gradient (ft/ft) 

Aw = Area of Woodlot parcel proposed for landfill construction (ft2
) 

As described in Section 5.2.2.2, hydraulic conductivity tests were conducted on numerous 

samples of the clay layer collected from the test borings conducted during the 

hydrogeologic investigation for the Woodlot parcel. The results of these tests indicated an 

average hydraulic conductivity (kc1ay) of approximately 3 x 10-8 cm/sec (8.5 x 10-5 ft/day). 

The vertical hydraulic gradient (i) is taken as the difference in piezometric elevation 

between the upper unconfined sand unit and the lower confined sand aquifer divided by 

the thickness of the clay. On average, based on observations of groundwater encountered 
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in the test borings during the field investigation, the groundwater elevation in the upper 

zone is approximately Elevation 702 feet msl. The piezometric elevation in the lower sand 

aquifer within the Woodlot averages approximately 654 feet msl. The clay layer varies in 

thickness within the Woodlot from approximately 30 to 69 feet. Based on these 

parameters, the vertical gradient is estimated to range from approximately 0.7 to 1.6 

foot/foot. 

Finally, the area within the Woodlot parcel slated for landfill construction is 20.5 acres, or 

about 900,000 square feet. 

Based on these parameters, under current conditions, the vertical seepage through the 

clay layer to the lower sand aquifer is estimated to be approximately 53 to 122 cubic feet 

per day (ft3 /day). 

For comparison, the lateral groundwater flow rate through the lower confined sand aquifer 

can also be calculated using the same basic equation: 

Where, Qh = Horizontal groundwater flow rate (ft3 /day) 

ksand = Hydraulic conductivity of the aquifer sand (ft/day) 

ih = Horizontal hydraulic gradient (ft/ft) 

Asand = Area of aquifer sand layer perpendicular to flow (ft2
) 

As described in Section 5.2.2.4, the hydraulic conductivity of the aquifer sand can be 

estimated based on empirical correlations with the grain size distribution of individual 

samples. The results of this evaluation indicated an average hydraulic conductivity (k) of 

approximately 1.6 x 10-3 cm/sec (4.4 ft/day). Note that in several locations at the existing 
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WDI Site No. 2, the aquifer sand coarsens considerably with depth, becoming 

predominantly gravel near the interface with the bedrock. Therefore, the hydraulic 

conductivity of portions of the sand may be appreciably higher than this average value. 

As presented in Section 5.2.3.2, the groundwater contour map indicates horizontal 

hydraulic gradients across the Woodlot ranging from approximately 0.0025 to 0.0038 

foot/foot. Groundwater flow within the lower sand aquifer is roughly toward the south; 

therefore, the area of the aquifer perpendicular to flow can be approximated as the width 

of the Woodlot {east-west) times the thickness of the lower sand. The Woodlot is about 

1,200 feet wide. The thickness of the lower sand ranges from approximately 55 to 70 feet. 

Based on the above range of parameters, the horizontal groundwater flow rate across the 

Woodlot is estimated at approximately 740 to 1,440 {ft3/day). As noted above, the 

groundwater flow rate may be somewhat higher if the sand coarsens with depth. Also, this 

flow rate does not include the contribution of the upper weathered portion of the 

underlying bedrock, which is likely hydraulically connected with the sand. 

Comparison of the estimated vertical seepage rate with the range of estimated horizontal 

groundwater flow rates indicates that vertical seepage is a relatively small fraction of the 

total flow (i.e., 4 to 16 percent). Through this simplified comparison, the reduction or 

elimination of vertical seepage, which is expected to result from the proposed alteration of 

site conditions due to development of the MC VI-F & G landfill within the Woodlot, likely 

will not have a substantial effect on groundwater levels or flow patterns in the underlying 

confined aquifer. Therefore, the groundwater conditions encountered at the site during 

the current hydrogeologic investigation are considered to be generally representative of 

conditions expected to be present during landfill operation and post-closure. This is 

consistent with past experience with the existing units. Natural variations may occur due 

to fluctuations climatic conditions, regional development patterns, and groundwater use. 
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However, these variations, if they occur, will be gradual and likely will not substantially 

limit the effectiveness of the landfill monitoring program that has been developed based 

on the current conditions. 
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6.0 MONITORING SYSTEMS 

The primary purpose ohhis hydrogeologic investigation and analysis was to provide 

specific geologic and hydrogeologic information pertinent to two aspects of the 

development of a hazardous waste disposal facility; landfill design and environmental 

monitoring. Details· pertaining to site monitoring are presented in the site's Sampling and 

Analysis Plans (SAPs) for the site. 

Information pertaining to the location, presence, and current and historic elevation of the 

piezometric surface in the design area and adjacent site was provided to the landfill design 

team, so that the landfill floor grade elevation evaluations could be made. Additionally, 

the design team was provided other necessary hydrogeologic characteristics relevant to 

the site design. Specifics related to the actual design of the landfill are included in the 

Basis of Design Report, which is included as part of the Construction Permit Application. 

The second aspect, environmental monitoring, includes discussion of the identification of 

the target monitoring zone, as well as justification for the placement of groundwater 

monitoring wells. Leachate collection system monitoring, surface water monitoring, and 

other site monitoring systems are discussed in detail in the site's respective SAPs. Included 

in the following sections is a summary of the site's SAPs and our proposed conceptual 

modifications to incorporate monitoring of MC VI-F & G. 

6.1 GROUNDWATER MONITORING SYSTEM 

WDI has developed a Groundwater Sampling and Analysis Plan (SAP), Wayne Disposal, Inc., 

Site No. 2 [02/2011 ], which identifies the Part 111 groundwater monitoring program for the 

facility. Presently, the SAP incorporates monitoring wells 08-18 through O8-40R and 08-

47, which monitor both the lower sand aquifer and the bedrock aquifer for the Part 111 

regulated units at the WDI Site No. 2 facility. Additional monitoring is completed under a 
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Part 115 hydrogeologic monitoring plan (HMP). Wells OB-1 A through OB-17 are 

monitored under the Part 115 plan. Wells OB-41 through OB-46 are monitored per a 

consent order for MC IX. Table 6.1, Unit Specific Groundwater Monitoring Program, 

highlights each of the landfill units at WDI Site No. 2 and what type of monitoring program 

is necessary for each unit. 

Selection of groundwater monitoring wells for the proposed MC VI-F & G area is based on 

the point of compliance and will incorporate a sequenced series of monitoring wells. 

Preliminary proposed locations of the future monitoring wells are shown on Figure 20, Part 

111 Groundwater Monitoring Location Plan. Table 6.2, Groundwater Monitoring Program, 

identifies each of the groundwater monitoring wells, the particular program that the well 

belongs to, its hydraulic designation, and the groundwater unit monitored. This table 

includes proposed new (or re-designated) monitoring wells. 

For Cell VI-F&G, a two-phase monitoring system will be implemented to supplement the 

current monitoring program. Construction of the MC VI-F&G area is expected to begin 

with the Woodlot (MC VI-G Phase 1 and Phase 2) and then proceed into the northernmost 

cells (MC VI-F, Phase I and Phase 2). During this initial monitoring phase, a line (?f wells will 

be established south of the Woodlot (MC VI-G, Phase I and Phase 2, to monitor these cells. 

As shown on Figure 20, Proposed Part 111 Groundwater Monitoring Location Plan of the 

Sampling Analysis Plan, this initial set of wells has been designated as OB-48 through OB-

52. Observation well W-1, which was installed as part of the hydrogeologic investigation, 

will be re-designated as OB-48. This initial set of wells will also include four new wells (OB-

49, and OB-50 through OB-52). Three wells (OB-50, OB-51 and OB-52) will be installed to 

monitor the lower sand aquifer and one (OB-49) will be installed to monitor the bedrock. 

Note that existing wells OB-34A and OB-35A will also serve to monitor the MC VI-F area. 
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When the next phase of construction begins on the next cell further south (MC VI-G, Phase 

3 through 6), the initial wells will be abandoned, and additional wells will be installed (or 

re-designa~ed) at the downgradient (i.e., south) side of MC 1, which will be incorporated 

into the Pa·rt 111 groundwater monitoring program for MC VI-F&G. This second set of wells 

will include existing observation well W-1 OS (to be re-designated as O_B-53), existing wells 

OB-6, OB-8, OB-12R, and OB-13 (to be re-designated as. dual Part 111 /115 monitoring 

wells), and four new monitoring wells (OB-54, OB-55, OB-58 and OB-59). 

Proposed monitoring wells installed for the initial Phase I monitoring sequencing (OB-50, 

OB-51, and OB-52) are contingent upon identifying a suitable location along the MC 1 dike 

which does not go through the MC VI-G liner. Additionally, because the area in which 

these wells can be installed will be in the way during construction, installation will be 

completed following construction of the south slope of MC VI-G Phase I. 

With the exception of wells OB-50, OB-51 and OB-52, well installation for each of the phase 

will be completed at least one year (two years if possible) prior to the placement of waste 

so that "background sample collection" can be implemented. For wells OB-50, OB-51, and 

OB-52, the backmound sample collection will begin as soon as the wells are installed. 

Assuming there is no evidence of impact, background will consist of two years of quarterly 

sampling. 

Copies of the well logs for all of WDl's wells are included in Attachment B of the 

appropriate Sampling and Analysis Plan. As new wells are added or abandoned, 

Attachment A and Attachment B of the Sampling & Analysis Plan will be updated and the 

updates submitted to the Department. 
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Land Disposal 
Unit ~nit 

CV••)1 
MCI X 

MCIV X 

MCV X 

MCVI X 

MCVII X 

MCIX X 

MCX X 

MCXI X 

Gas Recovery -
Wheel Wash -

NO.TES: 

Table&.1 
Unit Specific Groundwater Monltorl• Program 

Wayne Disposal Sita No. Z 
Master Call Vl-F&G (Woodlot) 

NTH Proj. No. &Z-G80376-G4 

Land- Disposal 
Unit Type of Unit Walver8 
(No)2 

- CMU -
- CMU -
- HWMU -
- HWMU -
- HWMU -
- SWMU -
- SWMU -
- SWMU -
X SWMU -
X SWMU -

Detection Complllnce 
Monitoring" Monitort1111

· 
Corrective Action1 

X - -
X - -
X - -
X - -
X - -
X - -
X - -
X - -
X - -
X - -

1 Surfoc• lmpoundm•nu, wa.st. pll•s, and landtr•atm.nt units or land/fl& (land disposal units) that rwc•iw hazardous wa.st• afmr July 26, l982, a,. consld•r.d.r•gulat.d units and must comply with 
th• ,.qu/,-m•nts sp11clfl•din 40 CFR §264.9l through §264.99 ex~pt 40 CFR §§264.94(0)(2) and (3), ond264.94(b) and (cl and R 299.9629 for purpo•s of d•t•ctlng, charact•rizlng, ond,.sponding 
to relwa,_n to th• upp11rmmt aqulf,r. If th• unit Is a lttnd dlspo,o/ unit, ch•ck #1• ~s" column and lndlcat• In th, tttbl• wh.th•ro walwrjor a ground'l(tn.r monitoring program Is ,,.inr, requ,st•d 
or If th• facility II proposing a f#t.c.tlon monitoring, compllonc•.monltorlng, or comct/W action_ program. 

2 If th• unit Is not a ~d disposal unit, ch.ck th• "n~" column. Th• applicont should lndlcat• In th• tab/• that a wa/v,r Is Ming r•qu•st•d. 
3 Th~ unit la o land disposal unit and th• applicant Is r«,untlng. a wolwr for a groundwat.r monitoring program. 
4 I/ an applicant la not requlml to imp/•m•nt o compliant» monitoring program or a cor,.ctiw action program, In oil oth.r casn, th, applicant mu,st /Mtltut• o d.t.c:tlon monitoring program und•r 
40 CFR §264.98. 

5 Wh•nw,r hazardous conatltu•nt.s unf#r40 CFR §264.93 ar• d•t•ct•d at o comp/lane, point, th• appllcont mwt lnatltut, o compliance monitoring program und,r 40 CFR §264.99; D•t•cted is 
dqinedas statmically .significant widnc,. of contamination as d•scrlbed In 40 CFR §264.9B{Fi 

6 If an unit l.s und,rgolng corr,ct/ve action In a«ordonc, with R299.9629 and 40 CFR, Part 264, Subpart F, •KC•Pt 40 CFR §2.64.100 and §264.l0l, th, app/Jcont should ,-,.r to T•mplat, 82, 
Correctltl•.Action, whlt:h dl.scu,11.s th• groundwot.r monitoring o,soclat,d with co"•ctlvl ~tion. 

In .summo,y, if no hozordous conatltu•nts how btten detected at th• time of thla applleatlon, th, unit Is .subject to dlt1ctlon monitoring.program ,wquir,ment.s. If hozordou.s conatltu,nt.s. have been 
rJ.t•cted at tM point of complianc• at th• time of this application, th• unit Is subject to compllonc• monitoring ,.qulrem•nts. I/hazardous constltu•nt.s. hav• be,n d•t•cted tit l1wtl.s. that ,xcHd 
conc,ntrotion limits, or If groundwot,r monitoring-conducted at the tlm, of this application indlt:ot, th, pr•.s.•IIGfl of hazardous constltu,nts from th.• unit obcw background coflGflntrotions, th• unit 
l.s. subj,ct to corrective action. 
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0· Program(s) . 
OB-1A Part 115 
OB-2A Part 115/ MC IX 
OB-3 Part 115 
OB-4 Part 115 
08-5 Part 115 

OB-6/OB-56 Part115/Part111 
OB-7 Part 115/ MC IX 

OB-8/ OB-60 Part 115/ Part 111 
OB-9 Part 115 
OB-10 Part115 

OB-11A Part 115/ MC IX 
O8-12R Part 115 

OB-13 / OB-57 Part HS/ Part 111 
OB-14 Part 115 
OB-15 Part 115 
OB-16 Part 115 
OB-17 Part 115 
OB-18 Part 111 (MDWTP) 

OB-19R Part 111 (MDWTP) 
·OB-20 Part 111 /TSCA 
OB-21 Part 111 (MDWTP) / TSCA 
OB-22 Part 111 

OB-23A Part 111 (MDWTP) / TSCA 
OB-24 Part 111 (MDWTP) / TSCA 
OB-25 Part 111 /TSCA 

OB-26A Part 111 /TSCA 
O8-27A Part 111 
OB-28 Part 111 
OB-29 Part111 
OB-30 Part111 

OB-31AR Part 111 / MC IX 
OB-32 Part 111 / MC IX 

O8-34A Part 111 /TSCA 
OB-35A Part 111 
OB-36 Part 111 (MDWTP) 
OB-37 Part 111 
OB-38 Part 111 
OB-39 Part111 

08-40R Part 111 /TSCA 
OB-41 MCIX 
OB-42 MCIX 
OB-43 MCIX 
OB-44 MCIX 
OB-45 Part 115/ MC IX 
08-46 MCIX 
OB-47 Part 111 (MDWTP) 
OB-48 Part 111 
OB-49 Part 111 
08-50 Part 111 
OB-51 Part111 
OB-52 Part111 
OB-53 Part111 
08-54 Part 111 
08-55 Part111 
OB-58 Part 111 
OB-59 Part 111 
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Table62 
Groundwater Monitoring Program 

Wayne Disposal Site No. 2 ·· Master Cell VI-F&G (Woodlot) 
NTH Proj. No. 62-080376-04 

roe Screen Tip Well Hydraulic 
Elevation Elevation Depth Designation 

705.99 579.9 126 Upgradient 
701.30 587.8 114 Downgradient 
708.99 577.9 131 Down gradient 
712.59 638.9 74 Upgradient 
705.20 603.8 101 Downgradient 
704.75 627.1 78 Downgradient 
703.58 627 77 Upgradient 
707.58 629 79 Down gradient 
701.20 614.1 87 Down gradient 
707.80 621 87 Downgradient 
698.99 611.4 88 Downgradient 
707.84 620.6 87 Downgradient 
703.27 619.9 83 Downgradient 
702.10 600.1 102 Downgradient 
707.63 617.3 90 Downgradient 
700.83 596.5 104 Downgradient 
708.28 626.2 82 Down gradient 
703.11 589.2 114 Upgradient 
709.17 585.6 124 Upgradient 
706.28 609.9 96 Downgradient 
705.00 600.9 104 Downgradient 
704.00 568.3 136 Downgradient 
702.67 577.5 125 Down gradient 
704.59 614.4 90 · Down gradient 
711.00 620 91 Downgradient 
714.15 628.5 86 Down gradient 
708.27 636.5 72 Downgradient 
709.00 583.9 125 Downgradient 
705.53 609.4 96 Downgradient 
703.92 607.4 97 Downgradient 
700.65 628.1 73 Upgradient 
701.49 565.3 136 Upgradient 
712.04 617.8 94 Downgradient 
711.36 sn.5 134 Downgradient 
702.13 572.1 130 Down gradient 
711.30 572.7 139 Downgradient 
714.10 573.4 141 Downgradient 
707.55 561.9 146 Downgradient 
708.84 610.2 99 Uooradient 
701.89 562 140 Downgradient 
717.25 624.4 93 Downgradient 
717.46 595.1 122 Downgradient 
701.27 639.5 62 Downgradient 
701 .31 628 73 Downgradient 
701.19 600 101 Downgradient 
702.70 594.3 108 Downgradient 
708.70 614.2 94.5 Downgradient 

TO BE INSTALLED 
TO BE INSTALLED 
TO BE INSTALLED 
TO BE INSTALLED 

707.01 600.8 I 106.21 I Downgradient 
TO BE INSTALLED 
TO BE INSTALLED 
TO BE INSTALLED 
TO BE INSTALLED 

6-5 

Stratum Well 
Screened Pair 

SILT/ROCK· -
SAND 08-44 
SAND -
SAND -
SAND -
SAND -

SILT/SAND OB-32 
SAND -
SAND --
SAND --
SAND -
SAND OB-55 
SAND -
SAND -
SAND -
SAND -
SAND -

CLAY/ROCK -
ROCK --
SAND --
SAND OB-36 

SAND/ROCK OB-24 
SAND -
SAND OB-22 
SAND 08-37 
SAND 08-38 
SAND 08-28 
SAND OB-27A 
SAND OB-39 
SAND -
SAND OB-32 
ROCK OB-31 
SAND -
ROCK -
ROCK OB-21 
ROCK OB-25 
ROCK O8-26A 
ROCK 08-29 

SILT/SAND --
ROCK -
SAND OB-43 
SAND 08-42 
SAND 08-2 
SAND OB-46 
SAND OB-45 
SAND -
SAND OB-49 

"ROCK OB-48 
SAND -
SAND -
SAND --
SAND --
SAND -
ROCK OB-12R 
SAND OB-59 
ROCK OB-58 



The point of compliance, as defined by 40 CFR 264.95, is designated as the southern 

perimeter of the HWMU. Based on the flow directions and gradients in the uppermost 

aquifer, the locations and depths of the monitoring wells during each phase of the 

development are considered adequate to detect hazardous constituents from the MC VI-F 

& G area. The point of compliance represents a vertical plane extending from the ground 

surface downward to the top of the Antrim Shale. This passes through the uppermost 

aquifer, as previously defined. 

In accordance with the groundwater monitoring approach for the existing hazardous 

waste management area at WDI Site No. 2, an "intra-well" monitoring system will provide 

an effective means of detecting temporal groundwater quality changes in the lower sand 

and bedrock aquifers at the point of compliance. An intra-well monitoring system 

eliminates natural spatial variability between upgradient and downgradient locations. The 

spatial component of natural variability typically comprises an appreciable portion of the 

total variability that must be accounted for by the statistical methodology. 

Most intra-well statistical methodologies require a minimum number of historical 

independent ·samples (i.e., background data) to provide a reliable estimate of the mean 

and standard deviation of each constituent in each well. Once background data are 

obtained from each monitoring well, subsequent sample results are statistically compared 

to the established statistical limit. To allow enough time to collect a suitable number of 

background samples, new monitoring wells should be installed well in advance of 

anticipated waste filling activities. In addition, the sampling program for existing 

monitoring wells that are anticipated to be re-designated for use in the Part 111 

groundwater monitoring program may have to be supplemented to ensure that a 

sufficient number of background samples are available for each of the proposed 

monitoring parameters for which background may not already exist. 
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In addition to the requirements of 40 CFR 264, Rule 299.9612 of Part 111 specifies that the 

owner/operator shall install wells at appropriate locations and depths to yield 

groundwater from any saturated zone other than the uppermost aquifer when such 

sampling will provide earlier warning of failure from a regulated unit. As described 

previously, the surficial sand will be removed from the Woodlot area during landfill 

construction, and will no longer exist as a groundwater unit. Also, the predominantly silty 

clay till overlying the uppermost aquifer at the site, although saturated, does not yield 

sufficient quantities of water to allow for sampling and analysis. For this reason, 

attempting to monitor the silty clay above the uppermost aquifer would not be an 

effective means of evaluating groundwater quality changes. 

6.2 LEACHATE & LEAK DETECTION MONITORING SYSTEM 

Leachate quality is monitored as part of the existing Part 111 license by periodically 

collecting samples from designated primary leachate collection sumps. The leachate SAP 

identifies the specific sampling locations and procedures to be used for monitoring 

leachate quality. Each additional primary leachate sampling location will be incorporated 

into the leachate SAP to monitor leachate quality from the MC VI-F & G area. Each sump 

will be added to the program as site development proceeds. 

The Sampling and Analysis Plan for Leak Detection Collection and Removal Systems - Master 

Cell VI, Wayne Disposal, Inc., Site No. 2, Revision 4.7, October 2009 identifies the procedures 

for monitoring liquids from collected in the leak detection, collection and removal system 

(LDCRS) underlying each cell within the hazardous waste boundary of WDI Site No. 2. The 

monitoring program includes measuring and recording the volume of liquids collected in 

each LDCRS sump and comparing these volumes to established action levels. The leak 

detection SAP also includes provisions for sampling and analyzing the quality of liquids 

collected in the LDCRS. 
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Each new LDCRS sump will be incorporated into the leak detection SAP to monitor liquids 

volume and quality from the LDCRS within the MC VI-F & G area. For each LDCRS 

monitoring location, an appropriate liquid volume action level will be established based 

on the methods described in the leak detection SAP. 

Consistent with existing rules, WDI will notify the Chief of the Waste and Hazardous 

Materials Division of the Michigan Department of Environmental Quality (WHMD/MDEQ) 

when a new sampling location is added to the program. 

6.3 SURFACE WATER MONITORING SYSTEM 

Surface water features in the vicinity of the WDI Site No. 2 facility are depicted on the 

topographic map, (Figure 7 & 8). Surface waters are subject to monitoring as a 

requirement of the site's operating license. Surface water at the WDI facility is monitored 

in accordance with the Surface Water Sampling and Analysis Plan, Wayne Disposal, Inc., Site 

No. 2, Revision 3.7, February 2011 (SW SAP). The SW S~P identifies the sampling locations 

and procedures to be used for monitoring on-site surface water (storm water) samples 

from the perimeter ditches that convey on-site surface water runoff at WDI Site No. 2 to the 

north and south sedimentation basins. 

As described previously in Section 5.2.5, when landfill development is completed for the 

proposed MC VI-F & G area, storm water runoff from this area will be directed to the new 

Northwest Sedimentation Bas.in (NWSB). As shown on Figure 21, one sampling point (SS-8) 

will be removed and four new surface water sampling locations (SS-9 through 55'." 12) are 

propo~ed for inclusion in the SW SAP to monitor storm water runoff from the MC VI-F & G 

area following construction. Additional, interim sampling points may be a~ded, as 

appropriate, to monitor specific areas as site development. proceeds. 
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Consistent with existing rules, WDI will notify the Chief of the Waste and Hazardous 

Materials Division of the Michigan Department of Environmental Quality {WHMD/MDEQ) 

when sampling locations require relocation. A revised SW SAP will be submitted for review 

and approval prior to implementation. 

6.4 SOIL MONITORING SYSTEM 

The Soil Monitoring Sampling and Analysis Plan, Wayne Disposal, Inc., Site No. 2, Revision 1.2, 

September 2011, {SM SAP) identifies the procedures for monitoring on-site soil and ditch 

sediment samples at WDI Site No. 2 during the active life of the hazardous waste disposal 

facility. The soil monitoring program described in the SM SAP is designed to test on-site 

soil and ditch sediments for the presence of polychlorinated biphenyls {PCBs). PCBs 

detected in the soils or sediments could potentially be transported by storm water into the 

sedimentation basins at the site. The storm water in the sedimentation basins is treated 

for PCBs prior to discharge to Quirk Drain in accordance with a National Pollution 

Discharge Elimination System (NPDES) Permit. This monitoring program is one of the 

checks on the engineered control and operational procedures employed by WDI to detect 

an on-site release of hazardous waste or hazardous waste constituents as early as possible 

and allow WDI to initiate efforts to locate and control the sourc;e and prevent the off-site 

release of hazardous waste or hazardous waste constituents. 

There are currently twenty-five (25) sampling locations for the soil monitoring program. 

There are twenty (20) soil sampling locations and five (5) sediment sampling locations, 

identified as SM-1 through SM-25. Construction of MC VI-F & G will require relocation of 

several soil sampling locations. It is anticipated that soil and sediment sampling locations 

SM-12, SM-21, SM-22, and SM 25 will be eliminated as development progresses. Figure 42, 

lists those soil monitoring locations that will be eliminated due to construction and 

includes four (4) proposed soil monitoring locations (SM-26 through SM-29) which are post 

closure monitoring locations and five (5) additional perimeter ditch sampling locations 

(SM-30 through SM-34) which will be included following construction of MC V - F & G. 

S:IPROJ\2011\13\060921\03\Supplement to Permit App\0201-001-HYD-RPT rev.docx 6-9 Revised September 2011 



Again, WDI will notify the Chief of the WHMD/MDEQ when sampling locations require 

relocation. A revised SM SAP will be submitted for review and approval prior to 

implementation. 

6.5 SEDIMENTATION BASIN MONITORING SYSTEM 

The Sedimentation Basin Sampling and Analysis Plan, Wayne Disposal, Inc., Site No. 2, Revision 

3.6, September 2011 (SB SAP), identifies the sampling locations and procedures to be used 

for monitoring sediment samples from the North Sedimentation Basin (NSB) and the South 

Sedimentation Basin (SSB) at WDI Site No. 2. The NSB and SSB receive on-site surface water 

(storm water) runoff primarily from unpaved areas and final cover systems of the facility via 

a network of open ditches and subsurface pipes. The NSB and SSB do not receive runoff 

from active hazardous waste disposal cells. Surface water collected in the two 

sedimentation basins is treated by settling, filtration, and activated carbon adsorption 

prior to discharge to Quirk Drain. The effluent from this treatment process is discharged 

into Quirk Drain in accordance with an NPDES permit. 

This monitoring program is one of the checks on the engineered controls and operational 

procedures employed by WDI to detect an on-site release of hazardous waste or hazardous 

waste constituents as early as possible and allow WDI to initiate efforts to locate and 

control the source and prevent the off-site release of hazardous waste or waste 

constituents. The monitoring program as described in the SB SAP is designed to monitor 

the chemical quality of the sediments that have accumulated in the bottom of each basin 

overtime. 

As shown on Figure 23, North Sedimentation Basin Monitoring Sample Sectors and Figure 

24, South Sedimentation Basin Monitoring Sample Sectors, each sedimentation basin is 

divided into six sections. One grab sample is collected at random locations within each 
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section of each basin during each sampling event. The locations for each sampling point 

are recorded using a GPS or equivalent during the sampling event. Specific details of the 

sampling and analysis are described in the site's SB SAP. 

Construction of MC VI-F & G will require modification of the SB SAP to incorporate a similar 

sampling strategy for the NWSB. Appropriate proposed sampling areas will be designated 

for the NWSB. Figure 25, Northwest Sedimentation Basin Monitoring Sample Sectors, 

presents the proposed sampling locations for the NWSB. However, the sampling, 

analytical, data evaluation, and reporting measures to be employed are not expected to 

require modification. A revised SB SAP will be submitted for review and approval prior to 

implementation. 
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7.0 CONCLUSIONS & RECOMMENDATIONS 

Based on the hydrogeologic requirements for a Construction Permit Application, as set 

forth in Part 111 of P.A. 451, as amended, the site is suitable and has been adequately 

characterized for construction of a hazardous waste landfill unit under the promulgated 

rules. 

• The stratigraphy, engineering soil properties and groundwater conditions at the 

Woodlot are essentially the same as those described in previous hydrogeologic and 

geotechnical investigations performed at the WDI Site No. 2 facility. 

• There are five basic hydrogeologic units underlying MC IV-F & G: 

[1] Surficial/Deltaic Sands - The granular surface stratum consists of brown and 

gray fine to medium sands with varying amounts of silt. This sand will be 

removed as part of landfill construction. 

[2] Silty Clay - An extensive deposit of cohesive glacial till forms the second major 

subsoil layer at the subject site. Based on its continuous occurrence, thickness, 

classification, and low permeability, as well as long-term monitoring in the 

underlying confined aquifer, the silty clay till functions effectively as a vertical 

barrier to prevent potential migration of constituents from the WDI Site No. 2 

landfills. 

[3] Transition Silts - The silty clay till generally grades downward into clayey silts, 

silts and finally into silty fine sands. 
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[4] Aquifer Sands - Underlying the transition silts is a stratum of cohesionless soils 

ranging from gray silty fine sand to coarse sands and gravels. 

[5] Bedrock- Beneath the aquifer sands is the shale of the Antrim Formation. 

• Groundwater occurs under unconfined conditions across the Woodlot area in 

the surficial sand. Groundwater occurs under confined conditions in the lower 

silty sand zone. This zone represents the uppermost usable aquifer in the 

region. 

• Groundwater flow within the confined lower silty sand unit at the site is 

essentially horizontal and exhibits very little vertical flow. 

• Existing monitoring programs will need to be appended to adapt to the 

changes to the configuration of WMU's proposed by this construction permit 

application. 
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