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INTRODUCTION

Groundwater protection provisions under 40 CFR 264.90 through 264.100,
otherwise known as Subpart F, comprise the subject of this submittal. The informa—
tion presented herein is required under provisions of 40 CFR 270.14. The purpose
of this study is to design a groundwater monitoring system which will determine
whether the groundwater protection standard, to be established in the facility
permit, is being achieved. To accorqtplish this, the following Subpart F submittal:
' (1) presents the interim status monitoring résults , (2) discusses the hydrogeologic
environment at the site, - (3) presents a proposed monitoring well system, (4)
assesses the existing groundwater quality, and (5) suggests a proposed monitoring
plan with appropriate groundwater parameters. It should be noted that Wayne
Disposal, Inc., (WDI) does not ‘request an exemption from Subpart F regulation
according to 40 CFR 264.90(b). |

‘This report has been prepared by Neyer, Tiseo & Hindo, Ltd. (NTH) for the
e;xclusive use of Wayne Disposal, Inc., the U.S. Environmental Protection Agency,
and the Michigan Department of Natural Resources for the specific purpose expressed
above. It is intended only to serve as a portion of the Part B permit application,
40 CFR 270.14. Information concerning the site hydrogeologic conditions is pre-
sented herein and is based on two hydrogeologic .reports which are submitted here—
with as supporting docum'ent-:s. These two hydrogeologic reports were prepared in
acoordance with generally accepted geotechnical engineering " and hydrogeologic
practices. Assessments concerning the groundwater quality data included herein are
based upon water sarﬁples which have been collected and analyzed by others under
contract to WDI. Similarly, information concerning facility operations, history,
etc. cannot be independently verified by NIH.

INTERIM STATUS GROUNDWATER DATA

Interim status groundwater monitoring data have been obtained at the
Wayne Disposal Site #2 Landfill since November, 1981. This data, as well as

supporting information, is reproducéd herein as required under 49 CFR 270.14.
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The groundwater monitoring data was obtained from sampling a system of 17
on-site monitoring wells. These wells are located as shown on Plate 1, the Test
Boring and Monitoring Well Location Plan. Wwells OB-1, OB~4 and OB-7 are considered
upgradient background wells. Well OB-11 is remote from any on-site disposal
activities and, therefore, is also considered a background well. The wellpoints of
these wells were placed within the uppermost aquifer, which will be described in a

. subsequent section of this Subpart 'F submittal. Available information indicates
that all the wells OB-1 through OB-17 consist of stainless steel wellpoints and
galvanized steel casing. The well system was originally -designed to monitor
groundwater quality at a municipal refuse landfill. It was not designed to monitor
specific conditions at the complian-ce point of the proposed hazardous waste manage-
ment area.
Individual logs for each of these wells are presented in the Report on

Preliminary Hydrogeologic Investigation and the Report on Final Hydrogeologic

Investigation, dated November 5, 1980 and July 8, 1981, respectively. These

two repotts, prepared by NTH, are attached herewith as supporting documents. The
logs have elso been reproduced herein as Figures 'F-1 through F-26. The hydro-
geologic reports and individual well installation logs present pertinent data
concerning subsurface stratification, depths of screen, groundwater conditions,
drilling contractors, and dates of installation.

Copies of the inter‘im status water quality results, as reported by
Canton Analytical Laﬁoratory, have been included herein as Figures F-27 through
F-93. Also included as Figures F-94 through F-110 are copies of the correspondence
with EPA regarding the water _quality analytical results.

A copy of the "Groundwater Sampling & Analysis Plan, Wayne Disposal Site
$2", prepared by Wayne Disposal, Inc., is presented as Figures F-111 through F-147.
Figure F-148 presents the "Groundwater Sampling Protocol,.Background Period (Nov.

1981 - Dec. 1982), Wayne Disposal Site #2 Landfill". This has also been prepared
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by Wayne Disposal, Inc. These two documents present procedures relating to sample
collection and preservation, analytical procedures, and chain—of-custody control.

HYDROGEOLOGIC CONDITIONS

Study Region - A study region has been selected for presentation of the hydro-

geologic information, and is shown on Plate 2, the Water Well Location Map with
Bedrock Surface Contours. The region selected includes two major hydrologic

boundaries. On the south is the Huron River (Belleville Lake) which represents the

'principal ground and surface water discharge point for waters on or beneath the

é,ubject landfill site. additionally, to the north, the surface water divide
which separates the Huron River and River Rouge watersheds passes through the
center of Willow Run Airport. This divide was also illustrated on the Generalized
Water Table Map included in the preliminary hydrogeologic report for the site
referenced below. |

.No major hydrologic boundaries exist in the immediate area east and west
of the site. The western boundary was selected to include the location of the
Ypsilanti Township well field (refer to Plate 2). This well field is used
intermittently for public water supply. The eastern edge of the study region 1is
arbitrérily selected as Morton-Taylor Road.

General Hydrogeology

Geology - Previous si:udies of the area include the work of Kunkle (1960),
McGuinness, Poindexter and Otton (1944 and 1949), Mozola (1969), Russell and
Leverett (1915), Sherzer (1917), Western Michigan University (1981), and Wisler,
Stramel and Laird (1952). Most of the information presented here comes from these
sources or from detailed subsoil investigations conducted at the landfill site.

The general geology of the study region consists of Devonian age bedrock
overlain by glacial deposits. Surface fea£u'r:es reflect the glacial origin of the
landscape. The study region is located on a glacial lake plain formed during the
latter part of the Wisconsin glacial period. This lake plain is a large feature

extending from the City of Ypsilanﬁi (west of landfill site) as far as the Lake




PROJECT NO,

NEYER, TISEO & HINDO, LTD. PAGE

94315 a0 33

Erie shoreline, approximately 25 miles to the southeast. The principal character—=
istics of this lake plain are an almost flat topography, poor surface drainage, and
generally fine-grained cohesive soils. foéally, the lake plain in the study region
is modified by a glacial delta formed by the ancestral Huron River and by glacial
and recent erosion forming the valley of the Huron River and its tributaries.

The apex of the Huron River delta is in the vicinity of the City of

Ypsilanti where the Huron River exits from the Defiance Moraine and enters the

glacial lake plain area. The delta extends in a fan shape to the east and south
ending approximately in thé Belleville area. All of the subject landfill is within
the delta. Principal characteristics of the delta are a gentle increase in the
ground surface to the northwest and the presence of neér—surface subsoils consist-
ing of bedded granular materials such as fine sands, silty sands, and silts.

Glacial erosion of the lake plain oc;curred during periods of glacial
retreat and low water stages of the glacial lakes. These stages resulted in
erosion by the Huron River to depths exce_eding 100 feet below the present level of
ﬂle river. This and subsequent erosion and filling created the existing valley of
the Huron River. The valley is characterized by river terraces and a modern
floodplain underlain by outwash and alluvium. In the vicinity of Belleville, the
river has been dammed to form Belleviile Lake. The lake is not used for public
water supply. . |

The uppermost bedrock strata in the study region consists of the Antrim
formation, a late Devonian shale deposit. The general geology of the bedrock is
jllustrated in Plate 3, entitled Bedrock Geology, which presents not only the
bedrock formations for southeastern Michigan but the  extent and thickness of the
Antrim shale. .Within the sfudy region, the Antrim shale appears to be 50 to 100
feet in thickness. The general stratigraphy éf bedrock in Michigan is presented in
Figure F-149, which also indicates the units that are considered to be aquifers and
aquicludes. The Antrim shale is considered to be an équiclude, and is underlain by

the Traverse Group, an aquifer consisting of carbonate rocks.
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Plate 4, the Regional Hydrogeologic Characteristics, indicates that the
site is not located in an area of known or suspected karst activity. No known
major faults are located within the study region (Western Michigan University,
1981). The same reference indicates that the location is relatively aseismic, with
only three recorded seismic disturbances located in Wayne or Washtenaw County.
These three were recorded at Detroit. The last two, for which data are available,
apparently did not exceed a Modified Mercalli intensity of IV.

Plate 2 illustrates that a bedrock channel exists beneath the Huron
River. This channel was most likely created duriﬁg a.period of late Wisconsin
glacial retreat. It is filled with both granular outwash and glacial till.

Pleistocene glacial deposits which overlie the bedrock consis't primarily
of glacial till which has been described by various investigators as a boulder
clay. Other material's consist of lacustrine lakeé clays, outwash sands, and deltaic
sands and silts. Details regarding these materials and their aquifer potential are
presented in the section on site conditions.

Groundwater Occurrence — Perched surficial water exists within the deltaic
sands and silts. ‘These deposits occur as a surface veneer over the cohesive
glaciai till. Within the study region, the deltaic materials are generally less
than 20 feet in thickness and consist mostly of silty fine sand. Water in the
deltaic materials is petch;ad because of the relative impermeable nature of the
underlying cohesive materials.- However, available information indicates that the
underlying materials are at or near saturation.

At selected locations where the deltaic sands are at their maximum
thickness, it may be possible to obtain a limited amount of perched water from a
shallow, large diameter well. However, thes_e materials are not considered to be an
aquifer capéble of yielding a significant amount of water and no drilled wells are
known to be completed in the deltaic sands.

Municipal water from the Detroit Water Department is available in this
part of Wayne County. A water line supplies the landfill and alsp the Michigan
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Highway Department Rest Area just south of the landfill. A few scattered wells
still exist in the area. Plate 2 identifies water wells of record located in' the

area based on records collected by the State of Michigan. Many of these wells are

older than 15 years in age and some may no ionger be in use. Water well records

| for these wells are included as Figures F-150 through F-186.

Because the study area is serviced by a municipal water supply system,
there is limited information on the groundwater resources, except for the Ypsilanti
Township well field. Within the bedrock channel beneath the Huron River and within
tributary bedrock channels, the uppermost aquifer is a sand and gravel occurring at
or about Elevation 600 feet. Elsewhere, fine sands and silty sands may be encoun-—
tered at depths of 60 to 80 feet, corresponding to elevations in the range of 600
to 640 feet. Based on deep test borings performed at the landfill s_ité, it appears
that these finer déposits are, in placées, separated from deeper, coarser materials
by silts ‘and clays. At other locations, the upper fine sands grade downward into
ooarser granular materials. For example, TB-114, at the landfill, encountered
silty fine sand at Elevation 646 feet. This material was underlain by sand and
gravel which extended to Elevation 577, where shale was encountered. For practical
purposes, the uppermost aquifer is considered to be one or more layers of sand or
sand and gravel existing below Elevation 640 feet and above the bedrock.

At the Ypsilanti Township well field, groundwater is withdrawn from two
sand and gravel aquifers separated by 20 to 30 feet of clay.' Figure F-187, a
North-South Geologic Profile Along Bridge Road, Section 24, Ypsilanti Township,
Washtenaw County, illustrates the relationship between the bedrock channel, the
aquifers, and the Huron Ri\.rer. This figqure was presented in the preliminary
hydrogeologic report referenced above.

There is insufficient existing information to prepare a contour map of
water levels existing in the uppermost aquifer throughout the study region. Water
levels in this aquifer have been defined for the landfill site and are discussed in

the following section. -
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In general, the aquifers within “the study region are considered to be
protected as illustrated in Plate 4. Detailed information developed for "the
landfill site supports this conclusion.

On-Site Hydrogeology

Field Investigation Methods - The geology and hydrology described in the
following sections is based on extensive field work performed during the period

1974 through 1981. Detailed descriptions of the work performed during different

periods is included in NTH's Report on Preliminary Hydrogeologic Investigation

(November 5, 1980) and NTH's Report on Final Hydrogeologic Investigation (July 8,

1981). ‘These documents present the findings from 93 test borings, 17 monitor
wells, and 3 pneumatic piezometers.

| Most of the test borings were performed with a rotary drilling rig
utilizing 8-inch outside-diameter hol‘low-stem augers and 3-inch diameter rotary
drilling methods. Within each boring, soil samples were generally obtained at
intervals of 5.0 feet using the Standard Penetration Test Method (ASTM D-1586).
Additionally, Shelby tube samples were collected from various intervals of the
major cohgsive subsoil units.

Most of the soil exploration work was performed under the general direc-
tion of NTH. In accordance with NTH's policy, all such work was performed u;1der
the full-time supervision ofl a qualified representative of NTH's staff.

Monitor wells installed at the landfill are 2-inches in diameter and
are generally constructed of galvanized pipe using stainless steel screens. The
well screen materials used in the construction of the oldest wells (OB-1 through
OB-5) are not listed on the well logs; however, personnel involved in their instal-
lation report that stainless steel screens were used. The wells were installed
using rotary drilling methods with drilling bits varying from 3-inch to 4.5-inch
diameter. After placement of the well screen and casing, the wells were back

flushed with clear water. This removed the bentonite drilling fluid and allowed

the aquifer sands to collapse against the screen. Subsequently, the wells were
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pumped to remove all drilling waters as well as bentonite within the aquifer
sands.
Three pneumatic piezometers were installed in the oohesive deposits.
They were placed in rotary drilled holes which were backfilled with sand around
the piezometer and then grouted to the surface. The piezometers are Model' 51481
Pore Pressure Transducers produced by Slope Indicator Company of Seattle,
Washington. These transducers are operated with pressurized dry nitrogen through
two pressure leads and one vented lead.
Geology - The geology of the landfill site has been defined through an exten-
sive drilling program, the details of which are presented in NIH's Report on

Preliminary Hydrogeologic Investigation, Vol. I and II dated November 5, 1980 and

Report on Final Hydrogeologic Investigation, dated July 8, 1981.  For specific

details, such as the logs of test borings, the reader is referred to these reports.
In particular, generalized geologic profiles were presented in the referenced final
report and are useful in evaluating the on-site subsoil stratification.

Overlying most of the site is a surface deposit of brown and gray fine to
medium sand containing varying amounts of silt. This sand represents a deltaic
deposit according to Mozola (1969). In some areas, it is underlain by sandy
silt material that also may be lacustrine in origin. The deltaic and lacustrine
materials are underlain by a silty clay glacial till over the entire site. The
till contains varying amounts of sand and gravel inoorporated’within a silt and
clay matrix. At its base, the till grades to gray clay;ey silts, silts and even-
tually an extensive deposit of gray silty fine 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 considered to be a member of the Antrim Formation (Mozola,
1969). For descriptive purposes, the subsoils are subdivided into four major
strata: surface sands, gray silty clay till, transition silts, and aquifer sands.

These strata and their' thickness are shown on the generalized geologic profiles
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in the referenced final hydrogeologic report. . Each stratum is described more
thoroughly below. .

The granular surface stratum consists of brown and gray fine to medium
sands with varying amounts of silt. Its thickness is somewhat variable but appar-
ently does not exceed approximately 23 feet. In most cases, it has been found to
be 12 feet or less in thickness. Perched water is sometimes encountered in this
stratum. However, these relatively fine sands do not constitute a usable aquifer,
as the maximum observed saturated thickness was only approximately 11 feet. This
sand is removed as part of landfill construction.

An extensive deposit of glacial till forms the second major subsoil at
the subject site. This till is a gray silty clay that contains varying minor
percentages of sand and gravel. Seams of silt and sand are occasionally encoun-
tered.

‘The top surface of this till stratum is readily identifiable due to the
textural difference between the surface sands and the till. However, the base of
the till generally grades to clayey silt, silt and finally to silty fine sand.
These textural changes are not easily detected fr."0m the soil cuttings obtained
dﬁrin{; rotary drilling. Consequently, the silty clay till thickness and base
contour maps prepared for the final hydrogeologic report were developed using only
those borings for which representative soil sainples were collected at approximately
5-foot intervals. An isopach contour map of the silty clay till was developed and
presented in the final hydrogeologic report. As indicated on the map, that this
stratum was found to vary in thidmesé from 19.0 to 55.0 feet.

. Nﬁmerous samples of the silty clay till were laboratory 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 (ASTM D-2487). Moisture _contents and dry densities reported in the two
hydrogeologic reports ranged from approximately 11 to 33 percent and 89 to 130

pounds per cubic foot, respectively. These results indicate saturation. or near-
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saturation on almost all samples. Over 25 permeability tests on representative
samples from this stratum have been perfqrmed through July of 1983. These tests

9 to 1.4 x 10“‘7 centimeters per

yielded permeability values ranging from 3.3 X 10
second (cm/sec) with a mean value less than 3 x 10-8 cn/sec. More details con-
cerning these test results will be presented below. Hydrometer analyses were

also pérforn‘ed on material from this stratum. Test results indicate that clay-size

“and colloidal material generally composed from 43 to 58 percent of the samples.

As mentioned preyiously, 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, going from silty clay to sand. However, most of the site
exhibits a gradual transition throﬁgh silty materials. These transition silts can
be described as either containing appreciable amgunts of clay (ML-CL) or containing
little clay (ML). The former is generally classified as a clayey silt. The latter
is either described as silt or sandy silt. The extent of these deposits can be
isee'n on the generalized geologic profiles in the referenced final hydrogeologic
report.

Sémples of the clayey silt were tested in the laboratory to determine the
moisture content and dry density. The results ranged from approximately 10 to 24

percent and 99 to 129 pounds per cubic foot, respectively. Nearly full saturation

'was indicated for almost all these samples. Grain-size analyses performed on

samples of the clayey silt ind-icate that about 43 to 87 percent of each sample is
silt. Permeability tests on samples from this material yielded values from 1.31x
10'_8 to 6.9 x 10_6 centimeters per Second.

Variops samples of the silt and sandy silt were also tested in the
laboratory.  Moisture conténts and dry densities of this material varied from
approximately 10 to 23 percent and from 101 to 114 pounds per cubic foot, respec-
tively. Again, nearly full saturation was indicated. Grain-size analyses show

that about 49 to 89 percent of each sample was silt-sized material. A limited
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6 0 1.4 x 10 centi-

number of permeability tests indicated results of 3.6 x 10~
meters per second.

Underlying the transition silts is one or more strata of gray silty fine
sand, considered to constitute the uppermost aquifer at the site. These strata are
variable and include occasional clay and/or silt layers and localized zones of
coarser sands with varying anbunts of gravel. These strata are also illustrated in
the generalized geologic profiles in the referenced final hydrogeologic report.:
Three test borings, TB-111, TB-114 and TB-131, were drilled to rock. . The Antrim
shale was encountered between Elevations 570 and 590.

. Samples of the aquifer sands yielded moisture contents and dry densities
from approximately 8 to 21 percent and 108 to 135 pounds per cubic fobt, respec—
tively.- This indicates nearly full saturation for these samples. Grain-size
analyses verified that the majority of sand is fine to medium with x}arying amounts
of clay, silt and gravel-sized constituents. The effective grain size, Dig (10
percent of the sample is smaller than the effective grain size), ranged from .018
mn to .12 mm. Four permeability tests on samples from this sand yielded values from

2 to to 2.4 x 10.4 centimeters per second. These permeability values,

1.7 x 107
however, are measured in a vertical direction. Horizontal permeability can nor-
mally be expected to be 10 to 100 times greater. Three field bail tests, performed
on OB-7, OB-9 and OB-10 and reported in the final hydrogeologic report, resulted in

3 to 2 x 10_4 cm/sec. Estimates

permeability coefficient estimates of 2 x 107
of the horizontal permeability based on correlations with grain size by U.S.
pepartment of the Army (1971) indicates horizontal permeabilities might range from
1 x 10-5 to 4 x 10"2 centimeters per second, with a most probable range
near 1 x 10-3.

Groundwater Conditions - Groundwater in the uppermost aquifer at the landfill
site occurs under both water table (unconfined) and semi-confined conditions.

Unconfined, perched water occurs within the surface veneer of-deltaic sands. A

generalized perched water table map was presented in the hydrogeologic reports.
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The map was prepared by mapping surface exposures of the water table (such as the
elevation of lakeé and permanent streams) and is expected to generally reflect the
prelandfill conditions at the site.

Although the deltaic surface sands contain perched water, the saturated
thickness is generally less than 11 feet and subject to large seasonal fluctu-
ations. Because of these conéitions, the sand is not used as an aquifer.

In those portions of the landfill already constructed, the deltaic sands
have been removed. Cutoff dikes have been constructed around the landfill cells to
prevent the transfer of water from the sand into the landfill. Also, a subsurface
drain intercepts the perched water entering the site and tfansfers it off site.
Details of these systems are shown on the engineering plans, which are ﬁresented as
part of the permit application.

Beneath the deltaic sands, the oohesive glacial till is ét or very near
saturation. This material constitutes an aquiclude with a mean coefficient of
vertical permeability, exhibited by laboratory tests on intact samples, of approxi-
mately 3 x 10“8 cm/sec. Recharge conditions through this glacial till were
evaluated through the installation of pneumatic piezometers installed at different
depths within the till. The findings from these piezometers are presented in
graphical form on Figure F-188. The information illustrates the existence of a
relatively uniform, downward, natural verticai hydraulic gradient of 0.7 foot/foot.
Based on Darcy's Law and assuming_saturated flow, the natural vertical recharge
rate through the glacial till is estimated to be approximately 0.16 gallons per
year per square foot.

Recharge through the glacial till passes into the transition silts and
finally into the aquifer sands which occur beneath the site. The transition silts
function as an aquitard and locally create confining conditions within the aquifer.
Elsewhere, water levels in the aquifer are below the base of the transition silts,
and the aquifer in unconfined. For this reason, the aquifer is generally described

as being semi-confined.
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The top of the aquifer materials has been mapped and is presented in
the final hydrogeologic report. As interpreted therein, the surface of the aquifer
materials on-site varies in elevation from 661 to 610 feet. Additionally, a
piezometric level contour map for the aquifer has been prepared based on the most
recent set of water level measurements. Plate 5 presents the piezometric level
contours.

The aquifer consists of gray silty fine sand at the top and apparently

becomes coarser with increasing depth. The base of the aquifer is at or within

approximately 10 feet of tlge bedrock surface, which was previously defined for the
region on Plate 2. At various locations, the aquifer is separated into two or more
units by sandy silt or clayey silt layers. Where the_intervening silt units are
absent, the maximum thickness of the sands is approximately 80 feet. Where the
silt layers occur, the average thickness is approximately 40 feet or less.

Groundwater flow in the aquifer is generally to the south, or towards
the principal discharge point, the Huron River Valley. The horizontal hydraulic
gradient at the site is approximately one foot per 1,000 feet. With an estimated
lateral permeability of 1 x 10-'3 cn/sec (at least in the upper portions of the
aquifer) and an estimated effective porosity of 10'percent, the estimated lateral
seepage velocity is .03 feet per day, or approximately 11 feet per year.

Althopgh not supported by available data, the possibility exists that the
aquifer materials beneath the subject landfill site are connected to the aquifers
within the bedrock valley bene;ath the Huron River. Water levels in the aquifer
beneath the southern .boundary of the site are similar to the surface level of
Belleville Lake. Hence, flow from the aquifer in question to Belleville Lake is
very slow. At the Ypsilanti Township well field, however, purping levels are
somewhat lower than the surface level of Belleville Lake. Hence, the Ypsilanti
Township well field appears to be the lowest nearby outlet for groundwaters in the
area. Therefore, if a connection between the two aquiferé exists and if the well
field continues to be operated, the possibility existé; that groundwater beneath the

landfill could eventually discharge to the well field.
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It should be noted that Michigan Disposal, Inc. currently uses a water
supply well on-site. This well obtains water ‘from the uppermost aquifer described
herein. The approximate location of this well is presented on Plates 1 and 2. A
record of the well installation is presented in Figure F-186. This well is used to
supply water to equipment within the Michigan Disposal facility, located in Master
Cell VI. At present, the equipment receiving water from this well reportedly
requires only 2 gallons per minute (gpm). Hence, the average yield of this well
should not curr'ently exceed approximately 2 gpm.

PROPOSED GROUNDWATER MONITORING WELL SYSTEM

The system of groundwater monitoring wells for the subject site depends
upon definition of the waste management area and the point of compliance. Applic-
able provisions relating to the waste management area, point of compliance, and
groundwater monitoring wells are contained in 40 CFR 270.14, 40 CFR 264.95, and
40 CFR 264.97.

Waste Management Area — The waste management area is described more fully elsewhere

in the permit application package. This area is also delineated on the Proposed
Monitoring Well Location Plan, Plate 6, included as a portion of this Subpart F
submittal. It should be noted that the waste management area will include Master

Cells V, VI, and VII.

Point of Compliance - The point of compliance has been designated as the southern
boundary of the waste fnanagement area perimeter. As described in the hydrogeologic
section above, groundwater flow in the uppermost aquifer beneath the facility is
generally southward (See Plate 5). Hence, the southern boundary of the waste
management area is the doimgr"adient boundary.l However, a limited number of moni-
toring wells will be placed on the east and west boundaries, as discussed below.
This approach to the point of compliance, presented on Plate 6, will allow for
minor variations in the groundwater flow direction without modifications in the

groundwater monitoring Syster_n;
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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 defined previously.

Proposed Monitoring Wells - The 'proposed monitoring well system can be subdivided

into upgradient and downgradient wells.

The upgradient wells will consist of three wells located along the north
boundary of the waste management area. These will include the existing OB-7 and
two new wells. The group will consist of one polyvinyl chloride (PVC) well and
two wells consﬁructed with stainless steel wellpoints and galvanized steel casing.
They will all be installed with their wellpoints located within the deeply buried
sand described as the uppermost aquifer herein. The well locations and proposed
wellpoint elevations are presented on the Proposed Monitoring Weli Location Plan,
Plate 6. -

‘The downgradient wells will include 11 wells, 4 constructed of PVC
materials and 7 of steel materials. These wélls will be located as shown on
Plate 6. Included are two well clusters to monitor water quality near the top and
bottom of the uppermost aquifer. '

It is anticipated that the wells would be installed upon processing of
the permit application. Sampling of these wells and water quality testing will
be described in a subsequent section of this Subpart F submittal. Since a waste
treatment facility is currently operated by Michigan Disposal, Inc., within Master
Cell VI, the wells described herein may also form all or part of the monitoring
system for that facility under a separate permit. The existing wells on the site
will not form part 6f this'_proposed monitoring well system (OB-7 excepted).
However, monitoring of the existing wells may be continued under requirements of
other permitting authorities, such as the Michigan Department of Natural Resources.

It is anticipated that well instal}ation will be performed by a licensed
test boring or well drilling contractor. The wells will be 2 inches in diameter

and will be installed : by r_ofary-wash techniques or through hollow-stem augers.
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After installation of the well screen and casing, a sand filter will be placed
around each screen. Bentonite pellets will then be placed as a seal in the bore-—
hole annulus above the sand filter. The remainder of the borehole annulus will be
grouted with non-shrinking cement or bentonite grout. Finally, the well will be
developed by use of compressed air or surging with a downhole check-valve and
plunger. A locking, protective cover will be placed over each well. A schematic
of an example proposed well is included as Figure F-189.

' DESCRIPTION OF GROUNDWATER QUALITY

Characterization of the groundwater quality at the site requires an
assessment of the available water quality data from both on-site and off-site
wells. Included in this assessment is an examination of the interim status water
quality data, discussed above. Applicable provisions relating to such an assess-
ment include 40 CFR 270.14. |

Surrounding Groundwater Quality - Published information concerning the groundwater

quality in the study region has been collected as a part of this assessment. Apart
from data concerning the Ypsilanti Township well field, very little published water
quality results are available.

| Figure F-190 presents the results of water quality analyses performed on
samples from four wells in the study region. These results were presented in a
report by McGuiness Poin'de:'cter and Otten (1944) for the U.S. Geological Survey.
Three of these wells (Nos. 112, 113 and 114) were part of the Y¥Ypsilanti Township
well field. Figure F-191 presents a descriptive log for each of these old wells.
The fourth well, No. 117, is also located in the area of the Ypsilanti Township
well field, and a descriptive log for this boring is also included on Figure F-191.
It should be noted that this latter well is one of two observation wells in the
well field for which water level records are kept by the U.S.G.S. (Huffman, 1979).
More recent water quality data from this same well field are presented on Figure
F~192. These data were obtained from the State of Michigan. Similar water quality

data, reported by Twenter, et al. (1'976), were presented in the preliminary hydro—-
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geologic report. The water quality results presented herein on Figures F-190 and
F-192, are reproduced as a Schoeller diagram (Freeze and Cherry, 1979) on Figure
F-193. This diagram yields a pattern, based on the major cations and anions, which
is a somewhat unique characteristic of the water quality. As discussed previously,
this water is obtained from the bedrock valley beneath the Huron River.

Water gquality in the bedrock beneath the study region is not well-
documented. No wells are known to obtain their supply from the Antrim shale..
However, McGuiness, et al. (1944) reports that the public water supply for
Belleville depended upon poorly producing wells which obtained a potable supply
from this formation. The same authors report water quality results, based upon an
earlier U.S.G.S. study, for four wells which apparently penetrated the underlying
bedrock . aquifer formations in the Ypsilanti area. These results are tabulated in
Figure F-194 and are illustrated as a Schoeller diagram in Figure ,‘F—195. Kunkle
(1960) indicates that both the Traverse Group and deepér Dundee limestone in the
Huron River area generally yield water high in mineral constituents with the
exception of occasional shallow wells penetrating in limestone outcrop. areas.

Published water quality information is 'unavailable for wells located
withi;1 the study region that withdraw water from aquifers other than the bedrock
and the Huron River bedrock valley..

On-Site Groundwater Quality

General Characterization — The on-site groundwater quality has been found to
be highly variable, both temporally and spatially. In general, however, the
groundwater can be characterized as. alkaline and high in hardness. The major
oBserved cations include calcium, sodium and, to a lesser extent, magnesium. The
major observed anions include bicarbonate, chloride, and sulfate. For samples
with pH values greater than approximately 8.5, the bicarbonate anion concentration
was found to be much less than the other samples. This will be discussed in more
detail below. The identification of trace constituents in some samples will also

be discussed in more detail below. However, as a general rule, undesirable con-
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centrations of iron are found throughout the site. Kunkle (1960) states that
excessive concentrations of iron are oommon in the groundwaters in this area.

Due to the significant thicknéss of glacial. till which overlies the
uppermost aquifer defined above, no significant area of direct recharge to the
aquifer has been identified. Rather, indirect recharge, at least within the study
region, apparently occurs by infiltration from the surface downward through the
till. This till is known to be nearly saturated. It is covered in many areas with

" a thin veneer of sands, the lower portions of which are saturated with perched
water. Hence, downward infitration occurs under at least partially closed condi-
tions, where the dissolution of carbonate materials in the glacial till may cause a
depletion of carbon dioxide in the percolating water. ' Under these. conditions, pH
values Qell above 8 or 9 can be achieved as the percolating water approaches
saturation with respéct to the dissolved carbonate minerals (Freeze and Cherry,
1979). The high pH values observed in the on-site monitor wells suggest that such
a closed or partially closed system may exist at this particular location. Of
course, the actual degree of saturation with respect to carbonate minerals and,
therefore, the pH values depend on a number of factors. These factors include
length .of percolating path and flow rate as well as dissolution rates.

On-Site Travel Times - In the evaluation of on-site groundwater quality
resﬁlts, it is imperative to assess whether the current and historic water quality
data is expected to be affected by the on-site disposal activities.

Briefly, Wayne Disposal, Inc. has been involved in waste disposal activi-
ties on the subject site since late in the 1970's. An earlier site, located
directly west of the subject site, was landfilled in the early 1970's. After
closure of this early site, the subject facility was opened and filling began in
Master Cell I in early 1976 (See Plate 1). " Following completion of this Master
Cell in late 1978, Master Cell IV was begun. This master .cell was filled by late
1980, at which time filling of Master Cell V began. ‘Four of the five cells within

Master Cell V are presently filled.
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Miscellaneous municipal refuse has been received throughout the life of

" the facility. Additionally, sludges from the City of Detroit sewage treatment

facility have been received for disposal. These lattef materials are also cur-
rently being accepted at the site. The sludges are treated by Michigan Disposal,
Inc., at a small plant located in the center of Master Cell VI.

Lastly, hazardous wastes have been received for disposal in Master Cell

V. Cells A, C, D and E therein recgived both general refuse and hazardous wastes.

‘Cell B is segregated, receiving hazardous waste only. Under an existing license

with the State of Michigan, nom—hazardous, miscellaneous refuse is currently being
disposed of elsewhere on the site, outside the waste management area described
herein.

The evaluation of whether these activities may have affected the on-site
water quality is baséd upon the estimated minimum time of arrival for leachate to
reach various monitoring wells since the filling of the on-site disposal cells. In
gal_culating these estimates, very conservative assumptions were made in general
accordance with recommendations provided in 40 CFR Part 264, Preamble Section
VII.D. More specifically, the analysis was based upon the following information:

1. Soil thicknesses were determined from borings presented in the previously
referenced hydrogeologic reports as well as available landfill cell base
elevations provide;d by Wayne Disposal, Inc.

2. An estimate of the maximum mean soil permeability coefficient in the till
was based on numerous permeability tests on intact soil samples. Many of
these soil test results, as well as the basis for estimating a mean
permeability coefficient in the uppermost aquifer, were obtained from the
referenced hydrogeologic reports. A more detailed presentation of these
permeability coefficient estimates is presented herein on Figures F-196
through F-201.

3. leachate density and viscosity were estimated from a study by Kimmel and
Braids (1980) entitled, "Léachate Plumes in Ground Water from Babylon and

Islip Landfills, Long Island, New York".
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4. Full saturation of the refuse overlying any given point within the
landfili was conservatively assumed.

5. Full saturation of the glacial till and the uppermost aquifer was
assumed.

6. An effective, drainable porosity of 10 percent was assumed for the fine
sand aquifer, 5 peréent for the silty clay till.

7. Attenuation mechanisms such as adsorption and dispersion were ignored.:

No retardation of the chemical species was incorporated into the

analysis.

8. . Migration of the leachate was assumed to commence when a landfilled area
was filled according to available information provided by Wayrie Disposal,

Inc.

The analysis is presented herein on Figure F-202 throuéh F-207. The
estimated travel time consists of two parts: vertical travel time through the
natural silty clay till and subseqguent lateral travel time within the upper,
monitored portion of uppermost aquifer. Vertical travel time through the -transi-
tion silts has been conservatively neglected. Locations chosen for analysis were
based on the thinnest clay till below the base, the deepest cell base, and to some
extent, date of filling.

It is estimated that the earliest date when leachate may have been
expected to exit from beneath the silty clay till (after vertical travel therein)
at Master Cell I was mid 1978. This location is in the vicinity of TB-17. How-
ever, lateral flow within the uppermost aquifer from this location toward the
nearest downgradient wells (OB-6, OB-12, or OB-13) is estimated to take at least an
additional 18 to 20 years: This places the initial afrival of potential contam-
inants at these wells sometime after 1996. Well OB-3, which is cross-gradient
from the area around TB-17, cannot be reached by such contaminants without signi-
ficant effects from dispersion .and/or diffusion which also require significant

amounts of time considering the distance involved. If we consider a' location
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directly upgradient of wells OB-6, 0OB-8, 0B-12, or OB-13, the earliest estimated
date that vertically-flowing contaminants could be expected to exit from the silty
clay till was early 1981 near OB-6. Assuming that the minimum lateral distance
from the landfill cell base to this downgradient well is 130 feet, at least another
2.5 years would be expected prior to ocontaminant arrival at OB-6. Arrival at the
other wells (OB-8, OB-12, and OB-13) should be later.

At Master Cell IV, a similar analysis indicates that the earliest date
when vertically-flowing contaminants may have been expected to reach the base of
the silty clay till was mid 1982. This estimate is for the area around TB-36.
Lateral flow in f.he aquifer from this location to the nearest downgradient well,
OB-17, would require at least an estimated additional 6 to 7 years. An estimate of
the earliest arrival dates for vertically-flowing contaminants reaéhing the base of
the till in the areas immediately adjacent to OB-17 and OB-4 are mid 1984 and near
the year 2000, respectively. Lateral travel time to OB-17 is estimated to be at
least another 2.5 years. These results are summarized in Table 1.

These minimum arrival times have been estimated, as discussed above, on
the basis of several conservative assumptions. It should also be noted that actual
travel times would be greater than those estimated where the transition silts
exist between the silty clay till and the uppermost aquifer. Naturally, sub.soil
anomalies can affect the actual arrival times. However, to the extent that the
natural conditions and the constructed facility exist as indicated by the available
data, the above estimates provide the earliest arrival tiines that can be reasonably
expected.

As noted above, an 'pld landfill celJ. was constructed west of the subject
site by Wayne Disposal, Inc. in the early 1970's. This closed facility is essen-
tially cross—gradient from the subject site. Therefore, in light of the lateral
travel times discussed above, leachate from this cell is not expected to be

exerting any significant influence on any of the subject on-site wells with the

possible exception of OB-8. .




TABLE 1
SUMMARY OF ARRIVAL TIME ESTIMATES

Estimated Earliest

Estimated Earliest

' Arrival Date at : Nearest Down- Arrival Date at
Location Base of Clay Till Gradient Well(s) Well
MC I, near
TB-17 Mid 1978 oB-6, OB-8, OB-12 Late 1990's
MC I, adjacent
to OB-6 Early 1981 0oB-6 Mid 1983
MC IV, near ‘ _
T8-36 Mid 1982 oB~17 Late 1980°'s
MC IV, adjacent
to OB-17 Mid 1984 oB-17 Late 1986

MC IV, adjacent
to OB-4 Late 1990's OB-4

Well is upgraaient
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On the basis of the analysis présented above, it is apparent that the
groundwater quality as exhibited by the on-site wells to date has not been affected
by the disposal activities.

Spatial and Temporal Variability - As previously mentioned, the on-site

" groundwater quality as indicated by the monitoring wells is highly variable.’ This

variability is observed with respect to time as well as location. Such vari-

ability is’ demonstrated most strongly with respect to pH values. However, other
parameters also‘reflect this tendency, as will be discussed below.

The variation of pH values with time is illustrated on Figure F-208. As
can be seen, individual wells can yield pH values varying from over 11 to less than
8. However, a statistical comparison of the entire group of 17 wel;s (upstream and
downstream) indicates that no statistically significant difference is apparent when
comparing the overall system results fér December of 1981 and May of 1983. Figures
F-209 and F-210 present this comparison. Significantly, a similar comparison
performed on what can be considered as downgradient wells results in a similar
oconclusion. There has been no statistically significant change in the pH results
for the downgradient wells as a whole between December 1981 and May 1983 (see
Figures F-209 and F-210).

Equally importanté is an evaluation of upgradient versus downgrad;ent
p values. The "upgradieét" pH results in this evaluation are assumed to be
obtained from wells OB-1, OB-4, OB-7 and OB-11. The first three of these have been
chosen because they are along the northern (upgradient) site boundary. Well OB-11
is included because it is far removed from the site disposal activities, past and
present. |

The pH results for these four wells are compared to the remaining 13
wells. For three selected dates, Figures F-210 through F-211 illustrate that,
for two of the three trial dates, no statistically significant difference exists
for the upgradient versus dowpgradient pH values, when each group is considered as

a whole. However, when using the statistical test presented in 40 CFR 264,
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Appendix IV, both upgradient and downgradient individual wells are seen to yield pH
values which rﬁay be statistically different from a set of upgradient, backgréund
data. This finding is observed for selected individual well pH values when the
first year of interim status results for wells OB-1, OB-4, OB-7 and OB-11 are
assumed as the background data (see Figures F-212 through F-219). However, during
the four quarterly samplings assumed as the background éeriod, pH values from the
four background wells fail three out of four times if the statistical test for 40
CFR 264, Appendix IV is applied. If the upgradient wells yield a large number of
"failing” results, this basic statistical approach suggested in 40 CFR 264,
Appendix IV clearly leads to questionable findings.

In assessing the spatial and temporal variability of water quality
results at the site, pH has been used for demonstrative purposes. Similar but less
striking variability has been demonstrated by other parameters in the water quality
results to date. However, a generally similar pattern or characterization for the
water quality is observed when those results are plotted in the form of Schoeller
diagrams (Freeze and Cherry, 1979). The shape of these diagrams, illustrated for
selected wells as Figures F-220 through F-228, can be contrasted with the
Schoeller diagrams previously presented for other groundwater sources discussed
herein. Such a comparison  indicates that the generally similar water character-
istics obtained frbm the on~site wells does not closely match thg other groundwater
sources. Similarly, Schoeller diagrams (Figures F-229 ar_xd F-230) prepared for the
surface water quality results determined on samples from the on-site surface water
(East Drain, West Drain, and Sedimentation Basin) contrast sharply with the ground-
water quality diagrams.

The assessment of on-site groundwater quality and its variability is
assisted by evaluating the charge-balance error (Freeze and Cherry, 1979) of
the water quality analyses. This calculation involves the comparison of major

cations and anions to determine whether electroneutrality is indicated by the water
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quality results. Figures F-231 through F-236 present a charge-balance error deter-
mination for all 17 on-site wells for two different sampling periods. Only the
major ionic species for which analytic results are available were included in the
evaluation. Trace constituents were not included. The determinations for the data
obtained from the October 1982 sampling period yield charge balance errors ranging
from approximately 10 percent'; to 84 percent. In all cases, an excess of cationic
species was indicated. The data from the May 1983 sampling period yielded lower
errors, ranging from less than 1 percent to nearly 75 percent. Of these later
results, all but six wells had an excess of the cationic species. The other six
possessed charge-balance errors less than 15 percent. Cleariy, the existing water
quality results suggest that one or more major anionic species has nét been in-
cluded in the water quality analyses to date.

Comparison of the pH values and bicarbonate concentrations with the
largest charge-balance errors for the May 1983 set of data indicates that the high
pH values and low bicarbonate concentrations correspond with the greatest charge-
balance errors. High pH values and low bicarbonate concentrations are indicative
of closed system carbonate dissolution, as discussed previously. This suggests
that at least a portion of the charge-balance error is due to the presence of
inorganic carbon in an undetermined concentration of carbonate anions, instead of
the more common bi'carbonaté form. Carbonate alkalinity determinations have not
heretofore been included as a reguiar part of the on-site water'quality determina-
tions.

The other three major indicator parameters required by 40 CFR 264.98
deserve-attention. Specific conductance, total organic carbon and total organic
halogen results reflect th.e wide variability observed in the other water quality
parameters. Definition of background values based on the first year of interim
status water quality results yields coefficients of variation ranging from 0.60

to 1.06. See Figures F-237 through F-249. More specifically, the mean values and
standard deviations for these three parameters, based on the first year of interim

status are:
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"Standard Coefficient
Parameter Mean Deviation of Variation
Specific Oonduétance 649 umhos/cm 390 umhos/cm 0.60
Total Organic Carbon 12.3 ug/1 13.0 ug/1 1.06
~ Total Organic Halogens 9.0 ug/1 5.8 ug/1 0.65

Figures F-237 through F-249 indicate that only four individual instances
were observed where water quality results yielded statistically significant differ-
ences from the above values, based on 40 CFR 264, Appendix IV.

One of the most important measures of landfill leakage is normally the
presence of a chloride ion plume. This anion is very stable (conservative) in the
hydrogeologic environment. As will be discussed later, chloride concentrations
observed in analyzed leachate samples from Master Cell V range from .560 to 6000
milligrams per liter (mg/l). The groundwater values are 1 to 2 orders of magnitude
less than these levels. Therefore, the presence of leachate within the groundwater
should result in an increase in chloride concentration. Hence, an evaluation of
chloride data in the water quality results has also been performed.

Defining background as the chloride conicentration in the water from Wells
OB-1, OB-4, OB-7 and OB-11 as before, all the data from the six samplings since
interim status began were combined to determine a background mean concentration: and
standard deviation. Comparison of these background values with the chloride
concentrations found in the:individual downgradient groundwater samples yielded no
statistically signifiéant increase in chloride concentrations at the 5 percent
level of confidence. For this comparison, the standard t-test was used since each
sample only consisted of one value. Figure F-250 presents these results.

Additionally, the most recent set of chloride concentrations (May
1983) have been presented on Plate 7, entitled Trace Constituents and Chloride
Concentration Contour Map. As can be seen, the general pattern is one of slightly
decreasing chloride concentrations when cross:,ing the site in a downgradient direc-
tion. This pattern does not indicate any evidence of on-site discharges to the

groundwater.
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Lastly, it should be noted that part of the variability noted in the
existing groundwater quality data may be due to a change in the water sampling
methods that occurred halfway through the one-year background period under interim
status. This change in methodology is described in Figures F-107 through F-110
herein.

Trace Constituents ~ Several trace constituents, which are included as hazar-
dous constituents in 40 CFR 261, Appendix VIII have been detected on occasion in
the groundwater monitoring samples. It should be noted, however, that the level of
detection used by the testing laboratory to monitor these trace constituents varied
between sampling periods. Nevertheless, these trace constituents, sampling quar-
ter, and concentrations are presented for each on-site well on Plate 7. Also shown
(by underlining on Plate 7) are the maximum detected levels of each of these trace
constituents. As can be seen, detec.;tion of these constituents appears to have
occurred randomly throughout the site. Definable patterns which would suggest an
on-site source are not apparent.

Several of the detected Appendix VIII constituents are metals. ‘These
metals have been detected in trace quantities in water samples obtained from the
galvanized steel wells at the site. A possibility exists that the well composition
may have had an effect on tbese trace constituent concentrations; however, thi;', is
impossible to ascertain with the available data.

Many of the trace constituents shown on Plate 7 occur naturally in
groundwaters. Whether the trace constituents can indeed be attributed to natural
conditions, off-site contamination, or sampling/well characteristics (or a combina-
tion of these) cannot be a‘sceftained with the available data. Nevertheless, if the
well materials have not affected the results, the widespread and random occurrence
of detectable levels of these constituents strongly suggests that they occur
naturally at the site.

In this regard » copies of leachate analysis results are presented herein

on Figures F-251 through F-276. These results, reported by three different
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laboratories, derive from leachate samples (or stormwater in contact with waste)
obtained from fouf cells in Master Cell V. Cells A, C and E contain both miscell-
aneous refuse and hazardous wastes, while Cell B contains only hazardous wastes.
It is important to note that two of the trace constituent concentrations reported
for the groundwater samples exceed their respective concentrations in the leachates
tested. These are lead and selenium.

Summary of Groundwater Quality Evaluation - As discussed above, the ground—
water quality in the uppermost aquifer can generally be characterized as alkaline,
high in hardness, and high in iron. Additionally, it is highly variable in quality.

The minimum estimated travel times for contaminants from the landfill
cells to reach the on-site wells have been calculated. These calculations indicate
that the earliest arrival of a contaminant from the landfill cells at a well should
be after mid 1983. This arrival date is for OB-6, a well in close proximity to the
waste disposal activities. For most of the other. on-site wells, the earliest
reasonable arrival time will be delayed beyond 1983 by several years or more.
Wells on the far eastern portion of the site are nearly 2,000 feet from the nearest
on-site waste-related activities to date. These latter wells are generally cross—
gradient from the landfilling activities. Hence, the earliest contaminant arrival
date at these wells should be delayed even longer. Based on these considerations,
it is apparent that the graundwater quality exhibited by the on-site wells has not
been affected by the disposal activities to date.

As discussed in detail above, the groundwater quality in the uppermost
aguifer is highly variable. This wide variability has resulted in interim status
water qdality data that indicate repeated statistically significant variations in
individual well pH results when evaluated acoording to methodology presented in 40
CFR 265.93 and 40 CFR 265, Appendix IV.

It is important to note, however, that these statistically significant
variations have been observed throughout the site. Wide variations in pH are

noticeable in wells on the upgradient (north) and eastern boundaries just as they
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are observed downgradient of the disposal activities. It should also be noted
that detectable concentrations of trace constituents listed in Appendix VIII are
reported for groundwater samplés from wells throughout the site, both upgradient
and downgradient. ‘These have occasionally been in concentrations exceeding the
reported concentrations in leachate samples. Lastly, an evaluation of chloride
concentrations, which are normally considered to be a reliable indicator of a
contamination plume, indicates that no increase in downgradient concentrations is‘
apparent.,

On this basis, as well as the estimated earliest_ contaminant arrivals
discussed above, the available data suggests that, despite a high degree of vari-
ability, the groundwater quality observed at the site has not been affected by the
waste disposal activities. Rather, the observed changes in groundwater quality are
apparently either natural or affected by off-site activities or some combination
of these. It is also conceivable that the water cjuality results may have been
affected by the well composition, in the case of the trace metal concentrations.

PROPOSED GROUNDWATER MONITORING PROGRAM

The following groundwater monitoring progrvém is proposed for inclusion in
the facility permit. Applicable provisions include 40 CFR 264,97 and 264.98 as

well as 40 CFR 270.14.

Nature of Monitoring Program ~ The proposed groundwater monitoring program is
based on the conclusion presented above that apparently the éroundwater quality
exhibited by the on-site wells has not been affected by the on-site disposal
activities to date. On this basis, it is suggested that a detection level monitor-
ing system be administered. Application of a detection level monitoring system is
based upon 40 CFR 264.93(a) and related Preamble comments. More specifically, 40
CFR 264.93(a) defines a hazardous oonstituent as Appendix VIII constituents that

have been identified in the groundwater "and that are reasonably expected to be in
or derived from waste contained in a regulated unit". The 40 CFR 264 Preamble,
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ocontained in 47 FR 32296, allows for the demonstration that constituents inl the
groundwater do not originate from the site in question. Furthermore, 47 FR 32294
states the following: "The nature of the program established in the initial permit
will depend on -the/ information available at the time of permitting. The key
question is whether a regulated unit has begun to leak."

As described above, the available groundwater quality information does
not indicate that the waste disposal cells have affected the groundwater quality as
exhibited by the monitoring wells. Therefore, a detection monitoring program is
oonsidered appropriate. ThlS program is detailed below.

Monitoring Parameters -~ As required in 40 CFR 264.98 and 270.14, a list of para-

meters for use in the detection monitoring program is proposed herein. See Table
2. ‘This list has been prepared in -general accordance with present agreements
with the Michigan Department of Natural Resources.

It should be noted that, according to Wayne Disposal, Inc., the hazardous
wastes to be disposed of on site are not expected to vary significantly from the
hazardous waste received in 1981. Records for that year reportedly indicate that
over 92 percent of the hazardous wastes received atl the site were identified by 10
EPA waste codes (40 CFR 261). In order of decreasing quantities, these codes are:
F006, D002, K061, FO0O0S5, K0§2, F002, D006, D008, K086, :and DO07. More detailed
information regarding these specific wastes are presented elsewhere in the permit
application package.

Table 2 is divided into three categories, Indicator Parameters, Trace
Constituents - List 1, and Trace Constituents - List 2. The first four indicator
parameters have been requirec:] under 40 CFR 265.92 and will be continued. The
remaining indicator parameters have been shown to be in relatively high concentra-
tions in the leachates tested and are detectable with relative ease. Additionally,
chloride is included because of its high a;.tability and mobility in the hydro—

geological environment. -




TABLE 2
PROPOSED DETECTION LEVEL

MONITORING PARAMETERS
AND DETECTION LIMITS

Indicator Parameters Detection Limits (mg/1)

" Specific Conductance

Total Organic Carbon 2
Total Organic Halogen 0.015
pH am
Sulphate 5
Chloride 5
Sodium 0.1
Trace Constituents

List 1
Arsenic 0.005
Cadmium 0.01
Chromium, Total 0.02
Cyanide, Total . v 0.03
Lead 0.05
Iron 0.1
Phenols 0.005
Zinc 0.02
Trace Constituents

List 2
Barium 0.1
Copper 0.02
Flouride 0.05
Manganese 0.02
Mercury 0.0005
Selenium 0.005
Silver 0.02
Xylene . 0.001
Formaldehyde 0.05
Methyl Ethyl Ketone 0.004
Methylene Chloride 0.005
Toluene 0.001

1,1,1 - Trichloroethane : 0.002



PROJECT NO, 94315 NEYER, TISEO & HINDO, LTD, PAGE 30 OF 33

The trace constituents are included as‘ additional parameters which have
either been previously detected in the on-site wells (as discussed elsewhere
heréin), have been noted in s'ignificant concentrations in the leachates tested
(Figures F-251 through F-276) or have been requested by the State of Michigan. The
two different lists of trace constituents are included for different sampling
frequencies, as will be discussed later herein.

Monitoring Well System - The proposed monitoring well system has been presented in

an earlier section of this submittal. As discussed, it will consist of five wells
constructed of threaded PVC materials and nine wells constructed with stainless
steel wellpoints and galvanized steel casing. The locations of these wells and
proposed wellpoint depths are shown on Plate 6.

" After completion of these wells, air-driven positive displacement pumps
will be installed for sampling. Each well will possess a pump‘which will be
left in place to minimize the possibility of intfoducing contamination into
the wells. A more detailed description of these pumps is provided in Figures F-111

through F-147.

~

Background Water Quality - The existing water quality data was obtained from widely
scattered wells, only two of which (OB-3 and OB-7) lie difectly adjacent to the
proposed waste management érea. Additionally, all of the existing data is based
upon samples that were obtained from steel wells using two different sampling
methodologies. For these reasons and because wide variability in water quality
results has been noted throughout the site, it is suggested that the existing data
should not be used for specific background values. Rather, it is suggested that
background values for the monitoring parameters be determined during the first year
of the permitted status after the new wells are installed.

The three upgradient wells shown on Plate 6 (OB-7, OB-18 and OB-19)
will be used to determine the background water quality. These wells will be

located directly upgradient of the waste management area and will more closely
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monitor the background water quality for the ‘aquifer beneath the specific area of
oconcern.

In order to define the backgrduhd concentrations, each of the two steel
wells (OB-7 and 0B-19) will be sampled once every 3 months during the first year of
permitted status. The PVC well (OB-18) will be sampled twice every 3 months during
this ‘period. Each sample will be analyzed for all of the parameters included in
the detection monitoring program. At the end of the fourth sampling and analysis,

| 16 upgradient values for each water quality parameter will be available (4 samples
from each of 4 quarters). ' Note that each downgradient well will also be sampled
and analyzed once every 3 months during this period.

The background (upgradient) results will then be evaluated. First, a
comparison for each parameter will be made to compare results between the samples
fr_om PVC well and the steel wells. Eight samples from each well type will have
béaen tested. It is intended that this comparison for each parameter will be
performed using the procedures of 40 CFR 264, Appendix IV.

For each parameter, if no s}:aﬁistically significant difference between
well types is observed, then all 16. values of this parameter will be grouped and
will be ‘considered the background data. A mean background concentration and an
estimated standard deviation will then be defined as in 40 CFR 264, Appendix IV.
If, however, a statistically significant difference for a parameter is observed
between PVC and steel wells, then the water quality results frem the remaining 11
downgradient wells in the new monitoring system, obtained during the background
period, will be added to the upgradient results for additional assessment. In such
a case, 24 sample results will be available for the PVC wells and 36 results will
be available for the steel wells from the first year's data. Again, a statistical
comparison accordlng to 40 CFR 264, Appendix IV will be made between the PVC well
results and the steel well results for this particular parameter.

If no statistically significant difference is observed, then the well

types will be considered to yield similar results. In this case, the original 16
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results for this parameter (4 samples from each of 4 quarters) will be considered
as the background data. A background mean and standard deviation will be derived
therefrom. If the second comparison also yields a statistically significant
difference between the PVC well results and the steel well results, then the
background value for this parameter will be determined according to well type. The
eight upgradient parameter values for each well type (i.e., 4 samplings from 2
upgradient steel wells) will define a mean concentration and standard deviation for:
future comparisons to water quality results from each respective well type.

At the conclusion of the one-year background period, a report detailing
the statistical comparisons and resulting background values expressed as mean
values and variances, should be prepared and submitted to the Regioné.l Adminis-
trator.. A statistical comparison method for use on all future data for each
parameter should be proposed in that report on the basis of the obsérved distribu-
tion of background data.

Sampling, Analysis and Statistical Procedures = Procedures concerning sampling

and analysis to be used in the detection monitoring plan are presented: in the
"(_?.roundwater Sampling and Analysis Plan, Waste Disposal Site #2". This plan was
prepared by Wayne Disposal, Inc. and is included herein as Figures F-111 through
F-147. It should be noted that, upon permit issuance and installation of the new
wells shown on Plate 6, the proposed monitoring well system and the proposed
detection program parameters will ‘be substituted for the wells and parameters
presented in the sampling and analysis plan referenced above.

As previously discussed, it is intended that the statistical comparison
;;rocedufes in 40 CFR 264.97(h) and Appendix IV will be used for evaluating down-
gradient versus upgradient water quality results. However, a comprehensive evalu-
ation of the background data is recommended before any specific statistical proce-
dure is chosen. Hence, the report to be submitted at the completion of the one-year
background period described above will present an evaluation of the statistical
procedures based on their applicability to the observed distribution of the back-

ground data.
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Following the one-year background sampling period described above,
sampling and anaiysis of the water quality from all wells included in the proposed
monitoring system should be undertaken at least twice annually throughout the
active life of the facility and the post-closure care period. Four sample portions
from each well should be analyzed for the detection program indicator parameters
shown on Table 2 at the time of each sampling and analysis. Additionally, one
portion from each of the wells should be analyzed twice yearly for all of the Trace:
Constituents - List 1, shown on Table 2. Lastly, one portion from each well should
be analyzed once yearly for each parameter shown in Table 2 as Trace Constituents -
List 2.

The groundwater flow direction and rate in the uppermost aquifer should
be determined on a yearly basis. It is anticipated that this will be accomplished
by establishing gradients based on. the water levels annually observed in each
monitoring well and calculating the flow rate from Darcy's Law.

Procedures if Increase in Constituent Concentration is Noted - If a statistical

increase is noted for detection program parameters when comparing the results of
the periodic sampling to the background values, the procedures presented in 40
CFR 264.98 (h) must be followed. Alternatively, the procedures in 40 CFR 264.98
(i) regarding the demnstration of an off-site source must be initiated.
Respectfully submitted,

Wame L ke@

Wayne R. Bergstrom, P.E.

Qaﬁqﬂ—« (LIAMJQJ\ |

George R. Kunkle, Ph.D.

Peseth Guo

Benedict Tiseo, P.E. September 7, 1983
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PERIOD (NOVEMBER 1981 - DECEMBER 1983) . . .

STRATIGRAPHIC COLUMN OF MICHIGAN . . « « .

‘WATER WELL RECORDS . . . .‘ . LI .

NORTH~-SOUTH GEOLOGIC PROFILE ALONG BRIDGE ROAD . .-

PIEZOMETER NEST AND MONITORING WELL DATA . . .
SCHEMATIC DIAGRAM - TYPICAL MONITORING WELL ASSEMBLY

EARLY WATER QUALITY RESULTS
YPSILANTI TOWNSHIP WELL FIELD . . . . .

DESCRIPTIVE LOGS - OLD WELLS IN YPSILANTI
_ TOWNSHIP WELL FIELD (MC GUINESS, ET AL, 1944) .

RECENT WATER QUALITY RESULTS
YPSILANTI TOWNSHIP WELL FIELD . . . . .

SCHOELLER DIAGRAM
YPSILANTI TOWNSHIP WELL FIELD . . e e .

BEDROCK -WELLS - WATER QUALITY . . . . . .

SCHOELLER DIAGRAM .
FOUR BEDROCK WELLS IN YPSILANTI AREA . . .

PERMEABILITY DATA ANALYSIS « « o o« o o o
TRAVEL TIME ANALYSES . . R
WATER QUALITY DATA ~ pH VS TIME  +. « .« o
EVALUATION OF pHDATA « + « o« o o o o
SCHOELLER DIAGRAMS — ON-SITE WATER QUALITY DATA .
CHARGE-BALANCE ERROR EVALUATION . « « o

EVALUATION OF SPECIFIC CONDUCTANCE, TOC AND
'on mTA L L] L) L] - L] L] L ] L L]

CHLORIDE ANALYSIS . . . . . . . .

LIEAGIATE ANALYTICALI RESULTS L) e [ ] [ ] ]

Figures F-1 tﬁrough F-26

Figures F-27 through F-93

Figures F-94 through F-110

Figures F-111 through F-147

Figure F-148

Figure F-149

- Figure F-150 through F-186

Figure F-187.
Figure F-188

Figure F-189
Figure F-190
Figure F-191
Figure F-192

Figure F-193

Figure F-194

Figure F-195

Figures F-196 through F-201
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Figure F-208

Figures F-209 thfough F-21¢
Figures F-220 through F-23C
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Figures F-237 through F-24¢
Figure F-250
Figures F-251 through F-27¢
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:-S- « STANDARD SAMPLE CAI“NGS :
+Te = SHELDY : ¢
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Figure F-1



- -r - bt L LR A ]

© Prowrn€$30349

Drillor B. Sincleton

b " ALl

nuvrw

SOIL SAMPLING RECORD
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Ground Walor: 0 hrs. _3 27 For . Yoeyne Dicnosal Conpany
24 hrs. i sanltary Lond{ill Site
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LEVATION | DEPTH Consistoncy Color Basic Texture Moisture DEPTH INCREMENTS
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52.,0°|
Comnact gray siliy fins to medium
sand,
Hoiat
62,0'| - .
Very hard (bardpan) gray silty
very sendy olay, fow emall pebdles
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. Moist
73.0" |
9o I 74,0 17
[}
i ‘ ot
(Continued on pg, 3) '

hS:  LTANDARD SAMPLE
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OF CASINGS Signed

| _ _ : Figure F-2
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111 .{3 ——— anm——
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—_ seoma of vory sllty extrenely fine )
. conde. Molsnt —
(Coatinued on Pg. 4)
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JTe = SHELDY TUBE
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Figure F-3
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7" Ground Walor: O hrs. _ Qe For nawmin 2anean) Commany
' 24 hrs. . T A Tena il 410
Sompler H_ornrnor Wt. 140 |bs. Drop 30_in. Location. Aol O, T LCarnan
Sompler Size_2_in. O.D. Started _4= L9~ 1 = Completed. =11 =72 job No.__ (1~
Drillers Log U] Goologist Log (1 . SAMPLE BLOWéS: CN \
ELEVATION | DEPTH | ¢ cistoncy Color Basic Toxture Moisture DEPTH INCREME!
4203' [— e
83 0 44,0°  38.00
Very Comnact pgray 211ty clayey
extrexacly fine npande.
- ‘ Folot
48.0°| . .
10 Co.0! 27-47el
Yery compact gray fine sand. 28 1), 55.0' £7«35-
] : Holoi
00 12 GN.' 2F.20-:
o 13 65,05  18e28.S
65.0° )
53 14 62,3'  T0-12%,
Very compact gray f£ino to wedium
sande , .
Molist
S5 10 (o.(' 4877~
\ TSN — ‘ o
(Continued on Pge 3) 2o 85!

19-22-
Figure F-6

Signed



g26le DRILLING, TR

W_R;TW'M Buceniiokdibichiganselid 6 .
i i SOIL SAMPLING RECORD
. Surfoco - o :
Driller. Re Slnreleton Holoe No. LT«l Elovation _...r"q.ﬁ__'____..o Sheot No. 3. of _3_sheets
>round Watoer: gdhrhs. Ty For < meimn T4 ennral Comnansy
rs N p %
e T ; Tonttooy Candfill%d
sonvlr ommer Wi T Drop 301 ooy Lo S
— Startod 2 LU Completed a3 el — Job No. 32—
[ Drillers LogJ Goologist Log [J : SAMPLE BLQW;:' %N SI;QV\PL#EI
ELEVAT'?N DEPTH | Consistency Color Basic Texture Moisture - DEPTH INCRF.!;\ENTS
Toanact gray finoe to nediun pand,
¢race of coarse sand.
Molsot
az ot — ; e .
“*=| very compact oray fine to mediun 1 06 At 30eTH-63
M o J,__m‘)—
pand, tracc of coars? send. -
86,8 e ¥iokst
—| Very comnpoct gray fina sand, siight
trace o2 ollt. s ]
| rolot 210 004! BheG2ut0
2 o L I - : '
| very comanact LTTY fiaze 19 pedivza
sand, trace oL €oaIXsEl sunde
| ‘Holst :
|_ _ kb, 7~ 19319 35,0'  E5«44057
Vvery compact aray acdiua %o coarse
| gand and gravele
Very #olst
09,0°* '
o . . . ¢
| : coanact pray medium to coarse sand I 20 100.1'  40-21-24
and gravele.
| et
D A | -
Yery compect gray medlua to coarsa v 21 105 B4eh5e52
s>nd and gravele
VYery iolst
108.0‘ N * . o
Compact gray medlum to coarse sand
110 ,at|>0d grovel. Very t'olat - £5 72 110.4%  28-26-27
i BOHING STO0TED o
iote: TPeloret 1astalline well nointae NOTE
1 oy . T
i  yornite water level in 3" casing Wap op of

:0.6', Installed 11" x 30" x 36" ualf i?g:]"g %8"2
Loint with 2" nine==depth 110! fron oo
«round ~uringge-nilt nea crevel in &
. bulied 3% caglag--pumned 1C0 rallon i
g , ater throuzh voint & watex level wac -t
' 15.5'«=0ullod 4" casing & ceaented in
.0n 1.5'==02" pipe stlcking uo 2.2' nbpvo
round surface~=Total l1cngth of plpo
and point 112.2%.

8.8, = STANDARD SAMPLE

$.%. = SMELDY TUBE . 1n ch l‘n & .
Lude = LINER SAMP useplile 24 OF CASINGS Signed
AMPLE 'Ju—(‘.)._ Oﬁ“ $i _gf\e Figure 5



MONITORILING ALLla

¢l DRILLING, INC.

AT T TS Tr—blipsssy Soutblialdbhishioemndd0L SO[L SAMPUN-G RECORD

Yiller____

Rhanossd b=0049
Surface

B. Sincleton Hole No. QF=3 Elovation Risue

Sround Water: 0 hrs. _JeU For wavne Dlpnosal Comoany
24 hrs. A Tenitary iondfi)1 Site
sompler Hammer Wt. 140 Ibs. Drop_30 in. Locotion ]:_‘.’"1.1'.“-‘1@ 6. T4padran

_2_in. OD. ) Startod _1_"‘__“..':..'_-.-‘- Completed;.'!_.:_'-_'.__l::'..:-':‘-—- Job No._ 612

Sompler Size

L 4 bbbt

Sheet No._L of &:_sheets

ILEVATION

DEPTH | c4nsistency Color Basic Texture Moisture

Drillers Log [J Geologist Log [ 1 SAMPLE

DEPTH

BLOWS ON SAMPLER
6 Yo} B} ld
INCREMENTS

wesrte
—Guiuns conuch U LIV pancy 10lilee

[}
1.0 | " "“ton moile rolat

yad, compact brovm fine to med. sand
5.0"|traco of coarse sande T

= 1folst

vedium compact browm fine to medlua

sand, E0TWG COATEE sande.

Vet

7.5] —

Compact gray fine to ncdium sand

fiet

12.5l P ‘ ) r———

Firm gray silty clay, sone fine sand
and very few suall pebbles. :

16,07 - holst

et e .

gtiff pray sllty claY, traco of

fine sond and few swall pebbles

and fine gravel. -
Moist

~

(continued on Pge 2)

§.8. & STANDARD SAMPLE
8.¥: = SNELBY TUBE

L.t = LINER SAMPLE USED OF CASINGS Sign‘ed

Figure F-8




Afte DRILLING, INC.

mm Dbt b medd

LomT A

L 2B 4 A Landiad

SOIL SAMPLING RECORD

$8¢ « STANDARD SAMPLE
$.%e¢ = SMNELBY TUBE i
GeS¢ @ LINER SAMPLE USED OF

CASINGS

Surf
Driller__.____Ds_Singleton. Hole No.__OB-JjEV;v%Cﬁeon 102 .©O_ Sheet No._2 of A sheets
Ground Water: gfr}:-s —350t For wayne Disponal Company
. r ¥ e a— » > v - e upk) .{'F o
gomp!!or ls-i‘ommezr Wi, 140 |bs. Drop_30 in. Location :q“sj’q _'iil:r ’1111:-{;.‘11 ,,:_;tg
ompler Size in. O.D. __...CJ,.LM_ 0-1—"— i
— Started 1~R0-75 Comp oled _3 .01 .75 Job No. 613 —-
, Drillers Log L1  Geologist Log [J ‘1  SAMPLE BLowés" %N SAMPLE;
ELEVATION | DEPTH | c5nsistency Color Basic Texture Moisture DEPTH INCRE;\‘ENTS -
53.0° 1t
| - st1£f gray s1lty clay, few saall
; : vafer type seams of oxtremely fine
“ ' L gsand. ,
‘ a7 0! “°1Bt‘ .
Tirn gray sllty cldy, gome fine
pand, few small pebbles and trace
of fine to medium graval.
- Molist
65.0° i
Very comnact (hardpan) gray silty
clayey fine to mediun gand, few
small pcbhles,
: Molsat
‘Igs_ 1. 75.0% 33-66-122
{ \
79.0" _— \»
(Contlnuod on Pge 3) 1

Fiqure F-9

N Signed



o,

y86lec DRILLING, 1IR%.

W‘“w"r 14 » L Al L0 rJ‘ [V __‘_m‘
Ssiseuae 0 SOIL SAMPLING RECORD
- Surf
vrface
Driller n, ""l'-t'-},n__ ton Holo No. .27 Elevation 107 .8_ Sheet No. _3_of +shoo!s
GrounH_ aler: 0 hrs. —;'D‘ For Yaynn DY gnoaal Connaay
2 24 hrs i ——— \"1141 1"\9!'? { A “'11 ;..': :_-i:i_
Sompler Hammer Wi, 140 Ibs. Drop 30in. o otion. meltowills i "_: \rid
‘Somplor Size__2_ in. OD. S R i
tarted Lol Zea’T 5 Comploled Taraarsn Job No. 61l ——
Drillers Log J Geologist Log d . SAMPLE BLOWéSL ON SAMPLH
ELEVAU.ON DEPTH | consistency Color Basic Texture Moisture DEPTH INCREMENTS
Very compact gray fine to.medlum ca o 0= At Z0a52u54
- e 5
gand, trace of €oarce sande
¥oist :

a8 3 qq.c' 45=67=50

Vary compact gray medium to coarse |Ss 2 100.4% 41-41-55

sand, oozne flne gand and mrovel.
Very liolst

aq g 105.0"  45-67=53

114.0] o "o L _
~n 6 112,10  48-1507.

-
-
-

(Continued on Pg. &)

$.3. = STANDARD SAMPLE
8:.Te = SHELBY TUBE .
USED OF CASINGS Signed

Leds = LINER SAMPLE

Figure F-10



i

g T W w77 7

= .
205420 iy

iy iaigantot78 SOIL SAMPLING RECORD

Surfcca 7 o7 o

Dnllor Holo N > - lenalacel
Grouna-\"—v/oler 0 !1rs rgkevoR e No._ g5 Elovation —— - — .

PR . 1 ) O phah

Sheel No..g_. of 44 shoets
24 h”'—j—o-‘— For ___‘mka,,.na—uiwea;—@e%&n‘y

" T T 3 4 x -!
Sampler Hammer Wt 140 Ibs. Drop_30 in. A = e A i T Cor e S P A T

Sompler Size__2

BN

in. O.D. Location __j.az= e

Started :L,,._.,__.._.._. mmﬁlotad_'g,,_._'.‘_:ﬁ..

P T —

Job No._g49

cLEVATION | DEPTH

Drillers Log [J Geologist Log [J

Consistency Color Basic Texture Moisture

SAMPLE
DEPTH

BLOWS ON SAMPLER
6" OR=12~
INCREMENTS

Very compact gray medlum to course
sand and gravel, some Line sand and

gravile.

1| Noist : L

BORING STOFRH

NOTH2T ¥Vater level in 3" ceslng was

’5 2! beforc 1nsu111?q@ well pointe.
Tnstallied 15" x Z0%x 25" well noint

Titn 2" ninceedeptt 125,1' Zron

~round rur“ﬁco--nut nea gravel in and

bulled 3" cac 1nq—-nurned 160 gallon

satey threousn noint cnd wvater level

T20 45.2'--n“11c1 4% cosing and

bemented in top 1.5%=«-2" pine cticke
N~ up LO° ’bove ground Suriaco--

total lengtilL of pipe and point 124.9°

NOTE: Revised Top of Casing Elevation =
708.90 on 8/2/83 due to resurvey

by MCI after casing repair.

8.8 = STANDARD SAMPLE
~ Te = SHELBY TUBE
S = LINER SAMPLE

USED .ZL&J.-!)F A" casings & Signed
118.,5' of 3" cnsings

-

T aian

Figure F-11



ELEVATION-FEET

LOG OF SUDSURFACE PROFILE SOIL SAMPLE DATA
CLASSIFICATIONS BY: NATURAL _
NEYER,TISEO & HINDO., LTD. SAMPLE | ELEV, | MOISTURE ony P:Nl:TnA-npu’
GROUND SURFACL ELEVATION: NUMBER | (FEET) | CONTENT | DENSITY | RESISTANCE
‘ 708.4 . (rercenn | (PeF) O 10 20 30 40 50
- 71 Loose Brown MEDIUM SAND with ‘
4| a Trace of Silt. 703.4 - - D {2} 2
AN s T W
annl-7;| Medium Compact Gray FINE SAND with N L L
m&// Little Silt. : o 698.4 g . N J1]-112-02
LF' 15-1 |693.4 - - /14-¢-B
‘ \
690 Ls-2 |688.4 i . 6-9-10
104 o
683.4 - - 7{1p41B
H 5 , -
680- ] Ls-3 |[678.4 - - 1649} 12
1 Stiff to Very Stiff Gray SILTY CLAY
Y with Traces of Sand and Gravel. ’
F Ls-4 [673.4 - L LR AN
| i
6704 Ls-5 |668.4 - - lhddblar| |\
17 Ls-6 [663.4 - - i1kt /
6604 LS-7 (658.4 - - ,‘(0 L12b15
21} Ls-8 [653.4 | ~ 20.5 | 100.8 / g-9-19 |
ol {1
65C- 1S-9 [648.4 - - g 1115
c20| \
Compact Gray SILT. 1S-10 [643.4 - - |8-15¢19 !
(4% / l
5'4& :| Compact Gray FINE SAND with Someg /
A4 silt. 3ol 637.4 - - |BF1EI3
NOTES:
1. Boring advanced with 8-inch
outside-diameter hollow-stem
630 auger. .
% ilﬁzimfﬁ'@éi?oits%fEs]."iiﬁig?' NOTE: Revised Top of Casing Elevation
casing at Elevation 712.56. 712.36 on 8/2/83 due to resurvey
3. Groundwater noted 53.6 fcet by HMCI.
below surface at completion and
57.3 feet below surface 1.0 hour
after completion. g
L
TOTAL DEPTH: ° 71.0'
BORING STARTED: $/23/79
BCRING COMPLETED: 5/23/79
INSPECTOR: D. Harpstcad NEYER. TISEO & HINDC, LTD.
DRILLER: D. Kiitz CONSULTING ENGINEERS
CONTRACTOR: Geo-Tek, Inc. - 10G OF TCST DORING NUMBER _0C-4

w WATER LEVEL N HOLE AT INDICATED
NUMDER OF HOUNS AFTER COMPLETION OF BORING
WITH 0 _FECT OF CASING IN PLACE,
®PENETRATION RUSISTANGE: 5
NUMBER OF LLOWS RLGUINLD TO ORIVE ___5 _INCH
0.0, SOIL SAMPLLR © INCHES, USING 140

MICHIGAN DISPOSAL LANDFILL NO. 2

SOIL. AND GROUNDWATER STUDY

VAN BURCN TOUNSHIP, MICHIGAN

Appunoveo Dv: Lb].llt

6/21/79

OATE:

POUND WEIGHT WITH 10 INCH FREL FALL.

PnojtcT NoO,

M s e . s e

94309 Ficunt No. F-=12 ]




"1"_WATER LEVEL IN HOLE AT INDICATED

NUMBER OF HOURS AFTER COMPLEVION OF BORING

with 0

FELT OF CASING IN PLACE,

* PENETRATION RESISTANCE:

0.0, SOIL SAMPLER 1€

.LOG OF SUBRSURFACE PROFILE SOIL SAMPLE DATA
CLASSIFICATIONS ByY: NATURAL N
NEYER, TISEO & HINDO, LTD. ||samMpLe| ey MOISTURE DRY PENETRATION
GROUND SURFACE ELEVATION: NUMBER |( FEET) (sg‘;z'é::) D(E:s;;‘v RESISTANCE %
697.0 . D 10 20 30 40 90
| Loose Brown FINE TO MEDIUM SAND.
690 0
Medium Compact Light Brown FINE
- SAND (Moist).
15.0
G811 | oose to Medium Compact Gray SILTY
/| SAND (Vet).
% 230
2] Il soft Gray SANDY CLAY with Some
Wyl sint.
300
I
6( - :
Very Stiff to Hard Gray SILTY CLAY -
147 with Trace of Sand. Ls-1 |657.0 = - - |5ria-is,
i ) \
\
| LS-2 [652.0 - = |iotistis|h
6/ -/ Il
, LS-3 [647.0 = - |ppapae|l
i
640 Continued on Page 2 of 2
. 95.5"
YOTAL DEPTH:
BORING STARTED: 5/22/79
5/22/79 +
BORING COMPLETED: .
INSPECTOR: D. Harpstead NEYER, TISEO & HINDO, LTD.
DRILLER: D. Klitz © CONSULTING ENGINEERS
CONTRACTOR: Geo-Tek, Inc. LOG OF TEST BORING NUMBER UU->

SOIL AND GROUNDWATER STUDY
MICHIGAN DISPOSAL LANDFILL NO. 2

VAN BUREN TOWMSHIP, MICHIGAN
NUMBER OF BLOWS RCOUIRED VO ORIVE £ 2__INCH —
12_ inenes, using 140 APPROVLD BY: D\ pave:  6/21/79
__30_incu FRiE FALL. PrroJzcY Ho., 94309 Ficune No, F-13

POUND WEIGHT WITH

YR



LG OF SUBSURFACE

PROFILE sOolL SAMPLE DA1A | |
—é-l SSIFICATIONS BY!: NATURAL
__N EYER.TISEO & HI NDO.LTD. ||saMPLE | grev.’ MOISTURE DRY PENETRATION
G 'UND SURFACE ELEVATION: NUMBER (FEET.) (f,cé:::i::) D(E:s:__;-v RESISTANCE *
R R : b 10 20 30 40 50
T | M M
0 ' - ) = -1d-
A Very stiff to Hard Gray SILTY CLAY Ls-4 6420 gt
| with Trace of Sand. *}
Y Ls-5 1637.0 - W74 1S+
| /
¥ Ls-6 [632.0 - ;/;6-?-3
a1 &67.0 ‘
11 a
! Ls-7 [627.0 - || 61d-8
i Medium Gray SILTY CLAY. \
/ , . Ls-8 [621.5 = 717-14 |
1N 725 J \
T LS-9  616.5 s alg-hd |
f‘/ Medium Gray CLAYEY SILT. . \ 1 \
/ | Ls-10 |611.5 - 7t8-01 |
ol / 870 A ‘ \
"+ Very Compact Gray SILTY FINE SAND. S-1 606.5 - ! 13l%‘?
A} |
2 . . !
] ass|LS-11 602.0 - |28t4et30 !“rﬂ\%\
0- | noTES: \ \ =17
1. Boring.advanced with 8-inch _ _
outside-diameter hollow-stem NOTE: Revised Top of Casin an =
> g Elevation =
auger to a depth of 70 feet and 699.02 on 8/2/83 due to resurvey by
with bentonite and rotary MCI after casing repair.
drilling methods below that
depth. B :
2. Piezometer set at this location;
tip at Elevation 603.82, top of
casing at Elevation.702.90.
3. Bentonite used in drilling fluid.
Well must be purged prior to
obtaining accurate water levels.

"ro'nu. DEPTH: " 95.5"

BORING STARTED: 5/22/79 ,
BORING COMPLETED: 5/22/19 )
INSPECTOR: D. Harpstead
DRILLER: D. Klitz
CONTRACTOR! Geo-Tek, Inc.

~r WATER LEVEL IN HOLE AT INDICATED

Sy

NEYE

R, TISEO & HINDO, LTD.

CONSULTING ENGINEERS

LOG O

F TEST BORING NUMEBER

UB-5

——_

NUMDER OF HOURS AFTER COMPLETION OF BORING
FEET OF CASING IN PLACE,

with 0

* PENETRATION RESISTANCE:

NUMDBER OF pLOWS REQUIRED TO DRI

0.0, SOIL SAMPLER —12. INCHES, USING
30 yNCH FREE FALL.

E R T N o ¥ |

vE 2 __INCH

140

SOIL AND GROUNDWATER STUDY
MICHIGAN DISPOSAL LANDFILL NO. 2
VAN BUREN TOMWNSHIP, MICHIGAN

Appnovro By: _DH 6/21/79

DATE:

ProJeCcT NO. 94309 Ficune NO.

F-14

AT = nf 7




ErmvaTiON — Frew

Aadb R AR 4

VEA DL LIV VI VIKITINDO YYD L L

GCROUNDWATER DATA

CLASSIFICATIONS BY: GROUND—~ i
NEYER, TISEO & HINDO, LTD, WATER ‘
GENERALIZED DATE  ELev, COMMENTS
SUBSURF ACE PROFILE] WELL SCHEMATIC (FEET)
. ' 10/23/80| 651.05
GROUND SURFACE n TOP OF 111/1/80 | 651.39
. | ELEVATION: 702.1 e CASING:  704.62*
700_"_;%{. oK 20[] :J *NOTE: Revised Top
2 FILL {11  of Casing Eleva-
o : "’"; g tion on 8/2/83
.r’) Medium Compact Gray [ [] gueME? estpvey
0 SILTY FINE SAND [ [ y Tt
690‘;-.{":.- with Occasional ([
i Silt Seams. A
1 M
// e : ]
:"J' gl
} 1 L
680 _| Ll 1 E
4 / A
" -1 1
. -
118 3 ) 3
h L~
| 1 1
I UL CASING -~ DiIAMETER: 2"
6701/ 11 - Lenetw: /2.0'
i [ - MaTeriaL: Galvanized
‘yi <4 1A
. ' s - . 2"
11{very stiff to vard | 1 EXPANDABLE GROUT. SESSRE SAMEER]
| Gray SILTY cLAy [ [ = WEENGTH / _
660 /f| with Little Sand 1% ~ Mesh: 5101} 8
7 . and Trace of : / - MATERIAL: Stainless Steel
W Gravel. A L WELL STARTED: 9/30/80
'f | g i WELL COMPLETED:; 9/30/80
;I . 4 INSPECTOR: D. Harpstead
11 #Eg DRILLER: G. Canfield
6507111 Bag CONTRACTOR: Geo-Tek, Inc.
: L I ; EQUIPMENT: Trailer mounted
iy CME 55 with 8-inc
: ‘ 1 hollow-stem auger
+ "‘f il : | .
640—. il NOTE:
1 L 1. See Log of Test Boring No. 106
11 2 b for detailed soil classifications.
petiade - o L] ‘ - b?}‘
0 Very Compact Gray [+ || FILTER SAND.
6301 SILTY SAND. H. T NEYER, TISEO & HINDO, LTD.
i . J
:;/:'_{;:. ‘: E "6.0 s’:“_‘::} f'?::s:,!fl:l‘l?! .::‘?::-E.i:;“ WILLS M) 45024
;} GROUNDWATER MONITORING WELL No, _I_ll_;_-_bﬁ
44 SANITARY LANDFILL
620 WAYNE DISPOSAL, INC.
: VANBUREN TOWNSHIP, WAYNE COUNTY, MICH.
APPROVED BY: DH DATE: 10/29/80
Lprosect No: 94309 |FiGuRE No: F-15




ELEVATION — FEET

LOG OF GROUNDWATER MONITORING WELL . GROUNDWATER DATA

CLASSIFICATIONS BY: GROUND~
NEYER, TISEO & HINDO, LTD. 5 WATER
GENERALIZED ; ATE |ELEvV, COMMENTS
SUBSURF ACE PROFILE| WELL SCHEMATIC (FEET)
4/10/81| 652.60 |Bailed this date.
4/16/81| 652.14
GROUND SURFACE TOP OF CASING 4/23/81| 652.22
ELEVATION: 697.0 — | ELEVATION: 698.64 | [5/21/81 649.13
“ —._TOPSOIL. /&5 N Q ‘
7| Brown MEDIUM SAND., [ N
(0 T NN
r{ N N
o \EN
680 { || N RN
| )
| N ‘\N
670 = f‘]r \
\\
7K eray sty cuay wien [ EXPANSTVE GROUT.
‘ Little Sand and “Q N
660 {yf| Trace of Gravel. K i
3 i : :
bb0 1y ¥ : N
14 N
i ELNEN CASING D . on
;l/- Stiff Gray CLAYEY N [N A = DuameTER: 2%
w0 - )/ SILT with Trace of [Y R o = Uenem g e
' _:.‘4 —Sand. AL B : -~ MareriaL: Galvanized Steel
10 ?i’, Very Compact Gray..? .ifj L&ZITU SAND. SCREEN - DiameTeR: 2"
VZFA J\ STLTY MEDIWM 23 (D = - Leneth: 3.5
-\ SAND with Litt] ! ~ MESH: No. 7 Slot
0 - Clay and Trace = MATERIAL: Stainless Steel
of Gravel,
: = WELL STARTED: 3/29/81
Hard Gray CLAYEY 1  WeLL ComprLeTED: 3/30/81
SILT with Some ; INSPECTOR: H. Yaldo
Sand and Trace DRILLER: G. Canfield
of Gravel. CONTRACTOR: Geo-Tek, Inc.
EQUIPMENT: Trailer-mounted CME-55
drilling rig utilizing
8-inch outside-diameter
hollow-stem augers to
30.0 feet and 3-inch
diameter rotary bit
with water below 30.0
feet.

R4 NEYER, TISEO & HINDO, LTD.

N % ; CONSULTING ENGINEERS

@ 30009 TEN MILE RD., PAAMINGTON HILLS, MI 46024
GROUNDWATER MONITORING WELL No, Uh-7

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN

APPROVED 8v: [, )PP |DATE: 5/5/81
PROJECT NO: 94309 |FIGURE NO: F-16




1 LUOUO Ul ORWUUINUVWA LT COR VMIUNTLURIING VWE L

OCIRNUUNUVWAITCIN UATLA ]
CLASSIFICATIONS By: GROUND—
NEYER, TISEO & HINDO, LTD, = WATER
GENERALIZED ATE |ELEV, CoMMENTS
SUBSURF ACE PROFILE| WELL SCHEMATIC (FEE)
GROUND SURFACE _ 10/23/80 651.36
ELEVATION: 704.0 - T0P OF ]]/]/80 651.67
CASING ELEV. 707.57*
B =l O
A ‘K U *NoTE:  Revised Top
700":'-:?,'-: . 10 of Casing Eleva-
/7 i tion on 8/2/83
il Compact Brown L [ by MCI.
/7| and Gray SILTY s .
a2l FINE SAND. 01
6901 [
4 Al
1©o |1 |.
4 405
JJF / P
o L]
650 - | Hnyu
1 1 |-
d -1
1 M
il
:: CASING -~ DIAMETER: 2
' 0 A |- ~ LENGTH: 72.3"
€. 144 : ] ] - MaTERIAL: Galvanized
‘||| very stiff to Hard | [{ EXPANDABLE GROUT. | SCREEN - Diawerem: 2° =
{f| Gray SILTY CLAY. (][] ~ LENGTH: 3'6"/40 7"
1 L - MESH: 8 Slot
¢ ol 11 - Materiac:  Stainless Steel
: : g WELL STARTED: 9/30/80
Al 4 U WELL COMPLETED: 10/1/80
1 il INSPECTOR: D. Harpstead
: 1 DRILLER: G. Canfield
a 1 W CONTRACTOR: Geo-Tek, Inc.
€ 07 1 K EQUIPMENT: Trailer mounted
)44 iy CME 55 with 8-inch
2ol 3. hollow-stem
o i . augers.
NOTE:
640 - ; 1. See Log of Test Boring No. 26 for
detailed soil descriptions.
=4 Very Compact Gray | FILTER SAND.
| FINE SAND. - : |
Shie =
| el = [T  NEYER, TISEO & HINDO, LTD: .
| 630435 o | H] zmo | | TR e v e s ransaron e s
GROUNDWATER MONITORING WELL No. UL=0
' SANITARY LANDFILL
WAYNE DISPOSAL, INC.
| 620- VANBUREN TOWNSHIP, WAYNE COUNTY, MICH.

APPROVED BY: DN/

DATE!

10/29/80

FIGURLE NO:

F-17

proJECT No: 94309



ELEVATION - FEET

1. See Log of Test Boring No. 134 for
detailed soil classification.

S

LLOG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA
CLASSIFICATIONS BY: GROUND—-
NEYER, TISEO & HINDO, LTD. WATER
GENERALIZED DATE |ELEv, COMMENTS
SUBSURFACE PROFILE| WELL SCHEMATIC _ (FEET)
4/9/81 | 648.68 |Bailed this date.
4/16/81 | 648.85
ron S, || IS || 7
7001 : AT 5T : : 5/21/81 | 649.66
=2 —\ TOPSOIL: Sly L
Al SAND. £t
690+’ NiEDIUM siLTY /- [} ()
3 SAND. /A2l )
" _\E\INE SAND. /N D
680411 | - yaa., / NN
'J' SILTY CLAY. 245N N
“erodlbl stLTy cLay N N EXPANSIVE GROUT.
2. ] N NN
74 i 4| N
560—p ) N N
1| SILTY CLAY. : \
GSO'I"‘,'; L
‘f-r' : : CASING -~ DIAMETER: 20
6401, - - LENGTH: - 83.5'
. { SILTY . : .
1l LTY CLAY A : MaTeriaL: Galvanized Steel
A4 O
630tvil .| SCREEN - DiameTER: 2"
// CLAYEY SILT. 5N N i D 3.5
“ FINE SAND. e MESH: No. 10 Slot
620-;;':.‘ A || IN SITU SAND. - MateriAL: Stainless Steel
B A5 2e.0 WELL StarTeD:  4/1/81
610- WELL CompLETED: 4/1/8]
INSPECTOR: H. Yaldo
DRILLER: G. Canfield
CONTRACTOR: Geo-Tek, Inc.
EQUIPMENT: Trailer mounted CME-55
drilling rig utilizing
. 8-inch outside-diamete
hollow-stem augers to
30.0 feet and 3-inch
diameter rotary bit
with water below 30.0
feet.
. NOTE: | INF  NEYER, TISEO & HINDO, LTD.

CONSULTING ENGINEERS
39998 TEN MILE RD., FAAMINGTON MILLS,M!| 45024

GROUNDWATER MoniTorING WELL No. Ul=d

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN

APPROVED

DATE:

av: [0PD 5/5/81

PROJECT NO!

94309 F-18

FIGURE NO:




ELEVATION = FEET

LOG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA
CLASSIFICATIONS BY: GROUND~- |
NEYER, TISEO & HINDO, LTD. © |WATER
T GENERALIZED . DATE |EvLEv, COMMENTS
SUBSURFACE PROFILE| WELL SCHEMATIC (FEET)
4/9/81 649.74 |Bailed this date.
4/16/81 | 649.28
GROUND SURFACE TOP OF CASING 4/23/81 | 649.24
ELEVATION: 706.5 — | ELEVATION: 707.66 5/21/81 650.56
| . e ] i
4] FILL: SILTY CLAY. NEN
004 :_ [ 94 § L
> WEDIUM SAND. /251 |
9 77| \SILTY CLAY. /N N
| \MEDIUM SAND. /[N N
. | ~SILTY_FINE SANDH
9801 N
|, B N
N N
'}""{"F A q
670~ I\
N N
660-) | SILTY cLaY. N EXPANSIVE GROUT.
1 N N
¢ ™ N .
650-""’- N N CASING DIAMETER: 2"
ol K v D LeEncTH: 83.2'
118 =N N MaTERIAL: Galvanized Steel
¢ ‘AY . N
640-{| || CLAY: ah SCREEN — DIAMETER: 2
1o s LeneTH: 3.5
—CLAYEY SILT. AN N TH: . :
630—/'/ SILT. 73N K 770 MESH: N°°_7 Slot
B 1ty Fine sano 2 fl v sTu san. Materiau: Stainless Steel
|72 * g0 {gL’, 255 WELL STARTED: 3/31/81
620 WEeLL CompLETED: 4/1/81
INSPECTOR: H. Yaldo
DRILLER: G. Canfield
CONTRACTOR: Geo-Tek, Inc.
EQUIPMENT: Trailer mounted CME-55
drilling rig utilizing
8-inch outside-diamete
hollow-stem augers to
30.0 feet and 3-inch
diameter rotary bit
with water below 30.0
feet.
NOTE: | " INT-l  NEYER, TISEO & HINDO, LTD.
1. See Log of Test Boring No. 133 for @ CONSULTING ENGINEERS
: detailed soil classification.. S 2090 TEN MILE RO, PARMINGTON HILLE, M) 93¢ .
- CROUNDWATER MONITORING WELL No. 0810 1
RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN
APPROVED BY: L,_]ﬂf) DATE: 5/5/81

proJecT No: 94309

FIGURE NO:

F-19 .




ELEVATION — FEET

| LOoG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA
CLASSIFICATIONS BY: GROUND~
NEYER, TISEO & HINDO, LTD. WATER
GENERALIZED DATE  |EvEv, COMMENTS
SUBSURFACE PROFILE| WELL SCHEMATIC ()
4/10/81| 649.46 | Bailed this date.
GROUND éURFACE TOP OF CASING 4/16/81} 649,45
AT ION. 665.3 | | ELEVATION: 700.50% | |4/23/81] 650.26
%4 Medium Compact Gray [Y [ _ 5/21/81 | 650.68
oJ0 77 ILTY MEDIUM TO RINEEN *NOTE ;- Rgv1sed Top
TH Ncomrse_sano. /N N o Casing Eleva-
°l.| Very Stiff Gray N D ion on 8/2/83
<30 : due to resurvey
SILTY CLAY with NP
] by MCI after
t¥|l Trace of Sand N casing repair
10 ||| and Gravel. \ N ’
270 M
i/| Hard Gray CLAYEY |1 N
) 9|/( SILT with Trace = [N N EXPANSIVE GROUT.
0 V1 of Sand and Gravel>4y N
/J{ Very Compact Gray, [N N
—24 ~SANDY SILT with /N N
50 437 i&race of clav./ NN
"l Very Compact Gray [V N
10 '1_'_’-(-_.‘ SILTY FINE SAND \] N
101 with Trace of Clayzzd N e
{{_ 1 Very Stiff Gray 4N CASING ~ DIAMETER: g '
1] cURveY SILT with [y N ¢ = Lenerw:  82.5
30.- kL. Trace of Sand. f'p?.():' : 7.0 - MATERIAL: Ga.lvaniZEd Stee1
12ir Very Compact Gray q [ N SITU SA ' SCREEN - DIAMETER: 2"
2221 Very Comp ra SRR T ND. - ' '
A20 {,-,| SILTY FINE TO 44 ol .;.5 7 sTo
] MEDIUM SAND. | [ B Py
:_’._:;_: o s iR e - MaTeErIAL: Stainless Steel
610 7= ="Very Compact G WELL STARTED: 3/25/81
Gray Sl.\NDY WELL CoMmPLETED: 3/26/81
SILT W‘g‘ INSPECTOR: N. Smit
'&‘:ce 0 DRILLER: G. Canfield
— CONTRACTOR: Geo-Tek, Inc.
EQUIPMENT: Trailer mounted CME-55
drilling rig utilizing
8-inch outside-diamete
hollow-stem augers to
30.0 feet and 3-inch
diameter rotary bit
with water below 30.0
feet.
NOTE: (NG NEYER, TISEO & HINDO, LTD
1. See Log of Test Boring No. 128 for G ENQINEERS ¥ )
additiona] information. @ 30098 TEN MILR RD., FARMINGTON HILLE,MI 40024
GROUNDWATER MONITORING WELL No., aR=11
RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN
APPROVED BY: (,)ﬁE) DATE: 5/5/81
prRoOJECT No: 94309 |FIGURE NoO: F-20




ELEVATION — FEET

| LOG OF GROUNDWATER MONITORING WELL

GROUNDWATER DATA

CLASSIFICATIONS By:
NEYER, TISEO & HINDO, LTD,

GENERALIZED
SUBSURFACE PROFILE| WELL SCHEMATIC

GROUND-
WATER

DATE |ELEvV, COMMENTS

(FEET)

4/9/81 |649.01
4/16/81 |648.17
4/23/81 |648.67
5/21/81 [650.34

GROUND SURFACE TOP OF CASING
ELEVATION: 702.6 — ELEVATION: 704.84
700 -5 Brown GRAVELLY 5 [ i
=7 "\MEDIUM SAND. N DB
ST N
7%l Gray SILTY FINE 1 N
630 A — SAND. AN R
' r I M N
I\ ] N
0 ] N\
() "r:‘r r. : :\\
, N
0 A1/ : A
1t N
1. N N
0 411 Gray SILTY CLAY | N EXPANSIVE GROUT.
{{| with Trace of Sand |4 | .
J|| and Gravel, N R
50 Occasional Sand  [J N
{{| Seams. N
AR N Y
. 1 &8 B q \‘
40 .- LY N N
14 N
R ' 70.01_: ; 70.0
730 ;| Gray SILTY FINE. |4 |-
|2 savo. 1 || FILTER sAnD.

CASING_ DIAMETER: 2"
~ LENGTH: 80.2'
- MaATERIAL: Galvanized Steel

SCREEN ~ DIAMETER: 2"

- LENGTH: 3.5

- MESH: ‘No. 10 Slot

— MaTERIAL: Stainless Steel
WELL STARTED: 4/1/81
weLL CompLeTED: 4/1/81
INSPECTOR: K. Ebere
DRILLER: A. Pearson
CONTRACTOR: Pearson Well Drilling
EQUIPMENT: Truck mounted Hole-

master drilling rig
utilizing 4.5-inch

diameter rotary bit
with drilling fluid.

Y | NEYER, TISEO & HINDO, LTD.
)

CONSULTING ENGINEERS
20980 TEN MILE AD., FARMINGTOM MLLE, M) 40024

GROUNDWATER MONITORING WELL No. Ub~14

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN

APPROVED BY: WED |oaTe: 5/5/81

| prosect no: 94309 |FiGurE NO:  F-2]




ELEVATION — FEET

LOG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA
CLASSIFICATIONS BY: GROUND—
NEYER, TISEO & HINDO, LTD. D WATER
GENERALIZED ATE |ELgv. COMMENTS
SUBSURFACE PROFILE| WELL SCHEMATIC (FEET)
4/9/81 649.19
4/16/81 | 648.78
GROUND SURFACE TOP OF CASING 4/23/81| 647.53
00} -ELEVATION: 700.9 | ELEVATION: 703.11 5/21/81 | 649.57
2% Brown MEDIUM SAND N |
5| AND GRAVEL. N N
39032 3o N
" N N
b N N
)80'. . N N
{1: 3 Q EXPANSIVE GROUT.
57041, ‘N KN
1 _ N N
s60d{ 1| gray sty ceay [ N
A1 with Trace of Sand || [
tr| and Gravel, Cobblesi] [
65044 %] or Boulders at 50.0 “\\
Pl to 53.0 feet. N N CASING - DIAMETER: 2"
194 N N -~ LeEneTH:  79.7'
640 |.|; : N "~ MAaTERIAL: Galvanized Steel
]
|y N N SCREEN - DiameTER: 2"
6304 720 N 72.0 - LenetH: 3.5'
; - MESH: No. 10 Slot
" r_;_ Gray SILTY SAND. i ;- SAND FILTER. 4o — MATERIAL: Stainless Steel
P~ \Gray SILTY CLAY7*-¥ ' WELL STARTED: 4/1/81
WELL CompLETED: 4/1/81
610- INSPECTOR: K. Ebere
DRILLER: A. Pearson
CONTRACTOR: Pearson Well Drilling
EQUIPMENT: Truck mounted Holemast:
drilling rig utilizing
4.5-inch rotary bit
. with drilling -fluid
- NI NEYER, TISEO & HINDO, LTD.

CONSULTING ENGINEERS
20008 TEN MILE RO., FARMINGTON MILLE, M) 40024

"GROUNDWATER MONITORING WELL No, A=13

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN

APPROVED BY: b}ﬂ,‘B

DATE:!

5/5/81

PROJECT NO:.

94309

FIGURE NO:

F-22




LOG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA
.| CLASSIFICATIONS By: GROUND-
NEYER, TISEO & HINDO, LTD. WATER
GENERALIZED DATE  |ELev, CommenTs
SUBSURF ACE PROFILE| WELL SCHEMATIC (FEET)
4/9/81 | 638.68
4/16/81 648.35
GROUND SURFACE TOP OF CASING 4/23/8% 623.56
ELEVATION: 697.1 — | ELEVATION:  701.95% 5/21/81| 648.10
yy| Brown SILTY CLAY N K| ,
690-l1.l| with Little Sand (| *NOTE: .. Revised Top
vt| and Trace of Grayell N of Casing Eleva-
/4. e tion on 8/2/83
0- [ £ N N after recheck
Sl 1, N N of survey
LYY N N records by MCI.
€04}t I\
! { N
i \I\
€ 0411 N N
o et b N N
n’ h \
€ 04141 Gray SILTY CLAY : N EXPANSIVE GROUT.
with Trace of Sand [| [\
/,y| and Gravel, Occa- || I CASING DiAMETER: 2"’
€ 01 sional Sand and \ Lenetn:  96.0°
i '_Sﬂt Seams. N N . MaTeria: Galvanized Steel
. N "
€ 0444 | : SCREEN - DIAMETER: 2
N LENGTH: 3.5' i
6911/ N N MESH: No. 10 Slot
Fl. : N MATERIAL: Stainless Steel
12} ‘ 95.9] | 1\_ 87.0| WELL STarRTED: 3/27/81
6‘05/1-;;‘.-; Gray SILTY SAND | WELL CompLETED: 3/27/81
#7] with Trace of | |'| SAND FILTER. INSPECTOR: K. Ebere
600—;173‘:; Gravel, Occas1ona1:‘g; 970 DRILLER: A. Pearson
“Clay Seams. CONTRACTOR: Pearson Well Drilling
EQUIPMENT: Truck mounted Holemaster
drilling rig utilizing
a 4-inch diameter rotary
bit with drilling fluid.
INE=3 NEYER, TISEO & HINDO, LTD.

CONSULTING ENGINEERS
30998 TEN MILE RD., FARMINGTON MILLS, M) 40024

0,

GROUNDWATER MONITORING WELL No. UR-14

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN

APPROVED BY: (,)ﬂg 5/5/81

DATE:

PROJECT No: 94309 |FIGURE NO:  F_93




ELEVATION = FEET

LOG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA o
CLASSIFICATIONS BY: GROUND—
NEYER, TISEO & HINDO, LTD. WATER
GENERALIZED DATE [Ei ey, COMMENTS
SUBSURFACE PROFILE| WELL SCHEMATIC ‘ (FEET)
4/9/81 | 665.95
4/16/81 | 648.32
GROUND SURFACE TOP OF CASING 4/23/81 642.74
"ELEVATION: 699.8 ELEVATION: 699.64* | [5/21/81 | 627.01
L L B
74 FILL: Brown 201 N .
F{ T GRAVELLY MeEDIUM 71} | *NOTE: Revised Top
690411 | SAND with Trace N of Casing Eleva-
of Silt and Clay. tion on 8/2/83
b b NN after recheck of
680111 \ : survey records
| N K by MCI.
\
Jr,i" 5 ™ A
670- N R
Gray SILTY CLAY N N EXPANSIVE GROUT.
{1] with Trace of Sand [ |
6601 and Gravel. N D
/J,} N h
o} NN
650- : N
L \ N CASING - DiIAMETER: 2"
_ ”9 q : - LeEneTH:: 81.2'
640‘}.' czoN | - MaTterIAL: Galvanized Steel
A Gray SILTY CLAY i SCREEN 1
|#4.] with Trace of Sand D E'EA:ET_ER' 3.5
63011 and Gravel, Occa- || I- SRk No. 10 STot
Jr{ —sional Sand Seams,Z'Li M 75.0 MEst: -
7 k Materia: Stainless Steel
62015y Gray SILTY FINE 55 Q SAND FILTER. az.s
: ' SAND with TraceT [ WELL STARTED: 3/30/81
§ of Gravel, Occa WELL CoMmpLETED: 3/30/81
610~ sional Clay INSPECTOR: K. Ebere
Seams. DRILLER: A. Pearson
CONTRACTOR: Pearson Well Drilling
EQUIPMENT: Trgck.mount_:ed Hq]gmgst
drilling rig utilizing
o a 4-inch diameter rota
bit with drilling flui
R NEYER, TISEO & HINDO, LTD.

RS

CONSULTING ENGINEERS
30008 VEN MILE AD.. PARMINGTON HILLS, M| 40824

GROUNDWATER MONITORING WELL No. (QB-15

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN

apPrOVED BY: [ )L B

DATE:

5/5/81

'PROJECT NO: 94309

FIGURE NO:

F-24




FEET

ELEVATION =

LOG OF GROUNDWATER MONITORING WELL GROUNDWATER DATA
CLASSIFICATIONS BY: GROUND—-
NEYER, TISEO & HINDO, LTD. WATER
GENERALIZED DATE |ELEV. COMMENTS
SUBSURFACE PROFILE| WELL SCHEMATIC (FEET) '
4/9/81 | 650.08
0 ' 4/16/81 | 649.62
GROUND SURFACE TOP OF CASING
| ELEVATION: 695.0 O o ons. o729 | |4/23/61) 649.87
€70 1’| Brown FINE TO zoN K 5/21/81 | 651.14
7] T\ MEDIUM SAND d :
| \with Trace of NN
£80 _ﬂ// ilt. 14 G\ N
1P \6ray SILTY N\
{{| \Fme sawo. /- NN
670/t \Eh
Ji" ™ N
AL N N
66011 NN
3 N
a N
- . Jrlr ™ t -
650- N N EXPANSIVE GROUT.
ol N
}| Gray SILTY CLAY N \
040 with Trace of N
. ) San'd and Grave'l. N N CAslNG -~ DIAMETER! 2Il
)24 N N - LENGTH: 97.3'
33041, : N — MaTERIAL: “Galvanized Steel
41, \RI\ SCREEN - DiameTer: 2"
3204 (/ N K — LENGTH: 5!
; N N - MESH: No. 10 Slot
% N N - MateriaL: Stainless Steel
610 1. 96'0_\ = 89.d
Il a3 WELL STARTED: g/g}/%]‘
‘ Ggla\KDSILTY FINE : SAND FILTER. WELL COMPLETED: /31/
60017.7 . ot : INSPECTOR: K. Ebere
Es 380 _.%_ 98.9 DRILLER: A. Pearson
CONTRACTOR: Pearson Well Drilling
5_90‘ EQUIPMENT: Truck mounted Hole-
master drilling rig
s utilizing 4-inch
diameter rotary bit
with drilling fluid.
Y | NEYER, TISEO & HINDO, LTD. |
"t @ CONSULTING ENGINEERS
nm TEM MILE RO, FARMINGTON HLLS M| 0024
GROUNDWATER MONITORING WELL No. =0
RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP
WAYNE COUNTY, MICHIGAN
| apPrROVED BY: U@ DATE: 5/5/81

F-25

PROJECT NO! 9430_9 FIGURE NO:




ELEVATION = Fec7v

LOG OF GROUNDWATER MONITORING WEL.L

GROUNDWATER DATA

CLASSIFICATIONS BY: GROUND—-
NEYER, TISEO & HINDO, LTD. WATER
GENERALIZED ’ DATE [EL v, COMMENTS
SUBSURFACE PROFILE{] WELL SCHEMATIC ) (FEET)
4/10/81| 651.50 |Bailed this date.
4/16/81| 651.58
GROUND SURFACE TOP OF CASING 4/23/81 651.08
ELEVATION: 706.2 — | ELEVATION: 708.25(5/21/81 | 651.60
PP FILL: Gray SILTY [ {]
=204|11 CLAY with Little [| [
J{| Sand. o N
b B NN
"\90- af‘l‘f_ M N
! N N
680.l/1 | Gray SILTY CLAY : N
|| with Trace of N EXPANSIVE GROU
i 4 Sand and Gravel. [N [ W BRI
670/1 bty
451, N N
! N N
660—[" 470N N
/y| Gray CLAYEY SILT N N
650'"K with Trace of Sa;‘?d_c;t : g0 CASING - DIAMETER:. o
>[4 eray SILTY FINE 1P = ':"GT": é8i6' o (eeat
g Wi race ol IN SITU SAND. - MATERIAL: Galvanize ee
"'m“_:f_i": ~of Clay. 4/—_9 1 ' SCREEN - DiaMeTER: 2"
7| Coomact oray el | - Lewems 3.5'
3047 TFINE SAND with [~ [1f - Mesw:  No. 10 Slot
- B3l _\rrace of Silt, [ &f:l] 20.0 -~ Materiac: Stainless Steel
Oc_:casional WELL STARTED: 4/2/81
207 Silt Seams. WELL CompLETED: 4/2/81
Very Compact INSPECTOR: H. Yaldo
gr\;}é FINE DRILLER: G. Canfield
. CONTRACTOR: Geo-Tek, Inc. .
EQUIPMENT: Trailer mounted CME-55
drilling rig utilizing
. 8-inch outside-diameter
hollow-stem augers to
30.0 feet and 3-inch
diameter rotary bit
with water below 30.0
. feet.
RY- NEYER, TISEO & HINDO, LTD.

@

CONSULTING ENGINEERS
30990 VEN MILE RD., FARMINGTON MILLS,MI 40024

GROUNDWATER MONITORING WELL No, Ul=1/

RAWSONVILLE LANDFILL
VAN BUREN TOWNSHIP

WAYNE COUNTY, MICHIGAN
APPROVED BY: (,){_):f) DATE: 5/5/81
projecT No: 94309 |FIGURE Nox £.26
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Prde s

C

$ CANTONIANALVTICABUABORATORVIIS S EIdSHE

Y psilant Mk 81078 PHETeE3 137483543008

December 7, 1981

Mr. Mark Young
WAYNE DISPOSAL
P.0. Box 5187
Dearborn, Michigan 48128

Dear Mr. Yoﬁng: ' : ) .

Enclosed are the results from the samples from Rawsonville Landfill.

1f we can be of further assistance, please don't hesitate to call.

Yours very truly,

g _ - 7

Peter W. Rekshan
Laboratory Director

R EPMRONMENTA?‘ANA:&YSI 5 R ;.'Iﬁf'i-"¢‘i,---if'.' Aot i

~ Figure F-27



Well #1

Pg. 2

Parameters Well #2 Well #3 Well #4
. Arsenic 0.0003 <0.0001 0.0002 0.0016
- Barium <0.1 0.2 0.3 &8 10,2
Calcium 17. 63. 17. ' 84. "
Cadmium <0.01 .0.02 <0.01 <0.01
Chromium, total <0.01 <0.01 <0.01 <0.01
lron 1.7 1.9 1.9 0.9
Lead <0.05 1.1 '<0.05 0.35
Magnesium 4.2 16. 18. 12.
Manganese <0.02 0.14 0.08 0.31
. Mercury 0.0091 0.0059 <0.0002 0.0150
. Selenium 0.0008 0.0008 0.0008 . 0.0008
Silver <0.01 <0.01 <0.01 <0.01
Sodium 87. 0.14 17. 42.
Chloride 25. 10. 10. 20.
Fluoride 1.48 0.58 0.50 1.05
Sulfate i 23. 1.0 2.5
Hardness 50. 220 220 80.
Nitrate-N <0.1 <0.1 <0.1 <0.1
Nitrite-N <0.002 0.004 0.002 0.004
Ammonia-N’ 0.52 1.50 1.50~ F£ 0.62
Phenols, total <0.002 <0.002 <0.002 <0.002
COD 14. 8.2 2.5 <0.1
Total Coliform/100 ml 0 0 0] 0
TOC 12. 8.2 5.0 11.
12. 8.2 5.0 11.
12. 8.2 5.0 11.
13. 8.2 4.0 11.
pH 9.3 7.6 7.6 9.5
9.4 7.7 7.5 9.5
9.4 7.6 7.5 9.5
9.4 ‘7.6 7.6 9.5
Specific Conductance 450 450 475 280
umhos /cm 450 450 450 280
450 475 460 280
450 475 450 280

Figure F-28 CAL \9;



Well #1

Well #3

Parameters Well #2 Well #4
TOX, ug/l as C1~ 6.0 17. 18. 18.

7.0 13. 22. 15.

14. 17. 30. 205 8

6.0 13. 21. 21.
Endrin <0.0002 <0.0002 <0.0002 <0.0002
Lindane <0.004 <0.004 <0.004 <0.004
Methoxychlor <0.01 <0.01 <0.01 <0.01
Toxaphene <0.005 <0.005 <0.005 <0.005
2,4-D <0.01 <0.01 <0.01 <0.01
2,4,5-TP Silvex <0.001 <0.001 <0.001 <0.001
Radiation, Gross-Aplha pCi/l 1.8 3.0 <1.0 3.0
Radiation, Gross Beta.p€i/l 16. 20. 77. 19.
All results in mg/l except where noted.

-

Figure F-29 CAIL 2«



- Pg. 4

*unidentified organisms-80

Parameters Viell #5 Well #6 Well #7 Well #8
Arsenic 0.0005 - 0.0032 0.0041 0.0064
Barium 0.2 0.8 <0.1 0.2
Calcium 25. 410 22. 17,,.,
Cadmium <0.01 <0.01 <0.01 <0.01
Chromium, total <0.01 <0.01 <0.01 <0.01
Iron 0.80 2.40 0.36 1.70
Lead <0.05 <0.05 <0.05 <0.05
Magnesium 13. 16. 0.5 9.3
Manganese <0.01 2.3 <0.01 0.13
» Mercury 0.0009 <0.0002 0.0085 0.0003
Selenium 0.0030 0.0019 0.0009 0.0009
Silver <0.01 <0.01 <0.01 <0.01
Sodium 58. 54. 0.13 38.
Chloride 35. 10. 15. 10.
Fluoride 0.58 <0.2 2.30 0.42
Sulfate 6.0 50. 5.5 10.
Hardness 110 100 30. 80.
Nitrate-N <0.1 <0.1 <0.1 <0.1
Nitrite-N 0.004% <0.002 0.008 <0.002
Ammonia-N 1.84 0.90 0.52 0.60
Phenols, total <0.002 <0.002 <0.002 7 <0.002
COD 5.8 4.9 4.1 3.3
Total Coliform/100 ml 0 o* 0 0
TOC ) 11. 6.2 11. 5.2
8.2 7.2 11, 3.2
8.2 5.0 11. 432
8.2 7.2 10. 3.2
pH 8.3 9.9 10.7 8.9
8.3 9.8 10.7 8.9
8.3 9.8 10.7 8.9
8.3 9.8 10.7 8.9
Specific Conductance 475 310 380 260
umhos/cm 480 300 380 260
460 300 375 270
450 300 375 260

Figure F-30 CAL 2.



Pg. 5

Parameters Well #5 Well #6 Well #7 Well #8
TOX, ug/l as C1~ 25. 17. 17. 24
34. 23. 15. - N1,
18. 18. 10. 20. .
40. 10. 13. 27.
Endrin <0.0002 . <0.0002 <0.0002 <0.0002
Lindane <0.004 <0.004 <0.004 <0.004
Methoxychlor. <0.01 <0.01 <0.01 <0.01
Toxaphene <0.005 <0.005 <0.005 <0.005
2,4-D <0.01 <0.01 <0.01 <0.01
2,4,5-TP Silvex <0.001 <0.001 <0.001 <0.001
Radiation, Gross Alpha
pCi/1 4.8 19. 1.2 4.8
Radiation, Gross Beta A
pCi/1 : 94. 80. 23. 19.
All results in mg/l except where noted.
- I‘
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Parameters

Well #9.

._ Pg. 6

Well #10 Well #11 Well #12
Arsenic 0.0040 - 0.0006 0.0110 0.0001
Barium 0.01 0.1 0.2 o 0.2
Calcium 10. 140 95. 200 '«
Cadmium <0.01 <0.01 <0.01 <0.01
Chromium, total <0.01 <0.01 <0.01 <0.01
Iron 0.15 0.35 1.50 5.70
Lead <0.05 0.10 0.75 <0.05
Magnesium 1.1 2.4 4.9 23.
Manganese <0.01 <0.02 0.16 1.50
Mercury 0.0060 0.0017 <0.0002 0.0005
Selenium 0.0016 0.0043 0.0079 0.0013
Silver <0.01 <0.01 <0.01 <0.01
Sodium 36. 29. 46. 41,
Chloride 10. 25. 15. 10.
Fluoride 1.00 0.24 1.05 0.53
Sulfate 8.0 22. 34. 7.5
Hardness 20. ) 500 170 70.
Nitrate-N <0.1 <0.1 <0.1 <0.1
Nitrite-N <0.002 0.002 <0.002 <0.002
Ammonia-N '0.50 2.40 0.77 . #1047
Phenols, total <0.002 <0.002 0.005 :<0.002
(ole)) 8.2 5.3 26. 2.5
Total Coliform/100 ml 0 0 0 0
TOC 10, 7.2 10. 6.2

11. 10. 10. 7.2

~10. 7.2 10. 5.0

11. 7.2 9.2 7.2

pH 10.4 11.5 11.0 8.9

10.4 11.6 11.0 8.9

10.4 . 11.6 11.1 8.9

_ 10.4 11.6. 11.1 8.9
Specific Conductance 250 2000 850 290
> umhos/cm 250 2100 840 290
250 2000 800 280
. 250 - 2000 800 280

Figure F-32 CAL Qs



Pg. 7

Parameters Well #9 Well #10 Well #11 Well #12
TOX , ug/1 as Cl- 13. '15. 15. 17.

14. 11. 7.0 15.

12. 9.0 10. 13.°°

10. 16. 13. 8.0
Endrin <0.0002 <0.0002 <0.0002 <0.0002
Lindane <0.004 <0.004 <0.004 <0.004
Methoxychlor <0.01 <0.01 <0.01 <0.01
Toxaphene <0.005 <0.005 <0.005 <0.005
2,4-D <0.01 <0.01 <0.01 <0.01
2,4,5-TP Silvex <0.001 <0.001 <0.001 <0.001
Radiation, Gross Alpha
pCi/l _ 1.8 4.2 74. 5.4
Radiation, Gross Beta L e e TR
pCi/1 21. 26. 290 23.
All results in mg/l- except where noted.

-
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Well #14

Pg. 8

*unidentified orcanisms-Too numerous to count

Parameters Well #13 Well #15 . Well #16
Arsenic 0.0110 0.0029 0.0120 _ 0.0035
Barium 0.5 0.2 <0.1 <0.3.
Calcium 150 15. 6.0 38.
Cadmium <0.01 <0.01 <0.01 <0.01
Chromium, total <0.01 <0.01 <0.01 <0.01
Iron ' 14. 0.01 0.75 0.75%
Lead <0.05 <0.05 <0.05 <0.05
Magnesium 23. 6.8 0.8 12.
Manganese 1.6 0.07 <0.01 0.13
Mercury. 0.0012 0.0006 0.0006 <0.0002
Selenium 0.0009 0.0008 0.0009 0.0009
Silver <0.01 <0.01 <0.01 <0.01
Sodium 54. 49. 49. 28.
Chloride 15. 15. 10. 10.
Fluoride 4 .80 0.71 1.00. 0.39
Sulfate <10. 3.0 13. 5.0
Hardness 80. 90. 30. 120
Nitrate-N <0.1 <9.1 <0.1 <0.1
Nitrite-N 0.004 0.004 0.006 0.004
Ammonia-N . 0.31 1.52 2.05" 7 1.56
. Phenols, total <0.002 <0.002 <0.002 <0.002
COD 11. 9.1 2.5 6.6
Total Coliform/100 ml o* 0 0 0
TOC 10. 9.2 12. 13.
10. 9.2 12. 13.
9.2 9.2 12, 14.
11. 10. 13. 14.
pH 9.6 9.1 10.6 8.3
9.7 9.1 10.7 8.3
9.7 9.1 10.7 8.3
9.7 9.1 10.7 8.3
Specific Conductance 250 310 375 340
UEhosyicm 230 310 360 340
230 310 350 325
250 310 350 325
‘Figure F-3¢  CAL Qo



pg- 9

Parameters Well #13 Well #14 Well #15 Well #16
TOX, ug/l as Cl~ 10. . 7.0 . 12. ; 6.0
: 7.0 <5.0 12. o 13.
9.0 7.0 © 8.0 : 8:0-
7.0 12. 6.0 5.0
Endrin . <0.0002 <0.0002 <0.0002 ~ <0.0002
Lindane <0.004 <0.004 <0.004 <0.004
Methoxychlor <0.01 <0.01 <0.01 <0.01
Toxaphene <0.005 <0.005 <0.005 . <0.005
2,4-D <0.01 <0.01 <0.01 <0.01
2,4,5-TP Silvex <0.001 <0.001 <0.001 <0.001
Radiation, Gross Alpha ' _
pCi/1 : 4.8 6.0 2.4 9.5
Radiation, Gross Beta
pCi /1 _ 64. ~30. 16. 77.

All results in mg/l except where noted.
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Well #17

Pg. 10

Parameters Sedimentation East Edge West Edge
Basin Drain Drain
Arsenic 0.0037 0.0013 0.0010 0.0021
Barium <0.1 0.1 0.1 '.<Q,}
Calcium LL. 120 140 140
Cadmium <0.01- <0.01 <0.01 <0.01
Chromium, total <0.01 <0.01 <0.01 <0.01
Iron 1.70 0.35 0.90 2.10-
Lead <0.05 <0.05 <0.05 <0.05
Magnesium 14. 23. 17. 18.
ﬁénganese 0.17 0.30 0.65 0.76
Mercury 0.0057 <0.0002 <0.0002 <0.0002
Selenium 0.0008 0.0010 0.0009 0.0008
‘Silver <0.01 <0.01 <0.01 <0.01
Sodium 20. 7i. 10. 9.0
Chloride 10. 125 15. 15.
Fluoride 0.37 0.39 0.60 0.21
Sulfate 3.0 290 290 215
Hardness 90. 400 410 410
Nitrate=N <0.1 <0.1 <0.1 "<0.1
Nitrite-N 0.002 0.008 0.002 0.004
Ammonia-N 0.47 0.45 0.30 “  0.65
Phenols, total <0.002 <0.002 <0.002 <0.002
CcoD 2.5 11. 4.1 8.2
Total Coliform/100 ml 0 0 0 18.
TOC 11. 15. 12. 12.
10. 14. 11. 12.
8.2 14. 11. 12.
7.2 15. 12. 11.
oH 9.4 8.2 7.5 6.8
9.4 8.2 7.4 6.8
9.4 8.2 7.4 6.7
9.4 8.2 7.4 6.8
Specific Conductance 225 1000 725 750
umhos/cm 225 1000 1725 750
225 1000 725 725
225 1000 725 - 740
Figure F-36 CAL \9@



Well #17

Pg. 11

Parameters Sedimentation East Edge West - Edge
: B;sin Drain - Drain
"TOX , ug/l as C1~ <5, 22. 9.0 46.
, e :
<5. 32. 11 43. -
o .
<5. 29. 8.0 434
<5. 27. 7.0 L2.
Endrin <0.0002 <0.0002 <0.0002 <0.0002
Lindane <0.004 <0.004 <0.004 <0.004
Methoxychlor <0.01 <0.01 <0.01 <0.01
Toxaphene <0.005 <0.005 <0.005 <0.005
' 2,4-D <0.01 <0.01 <0.01 <0.01
2,4,5-TP Silvex <0.001 <0.001 <0.001 <0.001
Radiation, Gross Alpha ’
pCi/1 7.2 17. 4.2 4.2
Radiation, Gross Beta .
pCi/1 : 89. 84. 18. 20.
All results in mg/l except where noted.
N}
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ALYTICABLABORATOR YV 13748382430

April 28, 1982

Mr. Mark Young

WAYNE DISPOSAL

P.0. Box 5187

Dearborn, Michigan 48128

Dear Mr.Young:

‘Enclosed you will find the laboratory results from the Rawsonville
Landfill. If vou have any questions or if we can be of further
assistance, please do not hesitate to call.

Yours very truly,

s Parvilar

Peter W. Rekshan
laboratory Director

Figure F-40
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for
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By:

Canton Analytical Laboratory
153 Elder Street
Ypsilanti, Michigan 48197

April 28, 1082
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3-24-82 3-24-82 4-7-82
Well #1 Well #2 Well #3
Arsenic < 0.001 0.002 < 0.001
Barium < 0.10 0.28 < 0.10
Calcium 110 24. 33.
Cadmium 0.013 < 0.01 & 0.01
Chromium, total < 0.05 < 0.05 < 0.09«
Iron 16. 5.2 8.6
Magnesium 9.1 20. 11.
Manganese 0.3 < 0.1 < 0.1
Mercury < 0.001 - © 0.001 < 0.001
Selenium < 0.001 < 0.001 "< 0.001
Silver < 0.05 ‘< 0.05 < 0.05
Sodium 93. 24. 16.
Chloride 35. 20. 15.
Fluoride 2.4 0.62 1.0
‘Sulfate 2.0 52. < 1.0
. Hardness as CaCO3 100 270 |210
' Nitrate-N < 0.1 < 0.1 0.18
Nitrite-N 0.002 0.001 0.002
Ammonia-N 0.74 0.77 0.45
Phenol < 0.005 - 0.005 0.005
COoD 11. 4.0 1.6
Total Coliform, organisms ' pu
per 100 ml <10. <10. <10.
Endrin < 0.0992 < 0.0002 < 0.0002
Lindane < 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 < 0.01. < 0.001
Toxaphene < 0.005 < 0.005 < 0.005
2,4,-D < 0.01 < 0.01- < 0.01
2,4,5-TP Silvex < 0.001 < 0.001 < 0.001
Gross Alpha Radiation, pCi/l1 147. < 1.0 < 1.0
Gross Beta Radiation, pCi/1l 215. < 1.0 14.
Radium, pCi/1l < 1.0 < 1.0 < 1.0
TOX, mg C17 /1 0.012 0.009 < 0.005
- : 0.018 0.006 < 0.005
0.026 0.009 < 0.005
0.009 0.007 < 0.005
Figure F-42 CAIL D«



Page 2

Well #1 Well #2 Well #3
TOC 9.0 4.0 2.0
13. 4.0 ‘2.0
10. 4.0 3.0
13. 4.0 &40
pH 8.5 7.6 ¥ 7'1 I-'
8.6 7.6 7.1
8.5 70.6 7-1
8.5 7.6 7.1
Specific Conductance 510 570 400
umhos/cm 510 570 400
510 570 -400
510 570 400
“Lead < 0.05 < 0.05 < 0.05
4-7~82 3-26-82 3-26-82
Well #4 Well #5 Well -#6
Arsenic 0.0012 0.0010 0.0071
Barium < 0.10 0.22 0.14
Calcium 56. 50. 35.
Cadmium < 0.01 < 0.01 < 0.01
Chromium, total 0.50 < 0.05 < 0.05
Iron 1.2 2.3 2.7
Lead < 0.05 < 0.05 < 0.05
Magnesium_ 1.5 10. o 8.2
Manganese .€ 0.10 < 0.10 < 0.10:
Mercury < 0.001 < 0.001 < 0.001
Selenium < 0.001 < 0.001 < 0.001
Silver < 0.05 < 0.05 < 0.05
Sodium 34. 53. 35'.’
Chloride 100 30. 1§.
Fluoride 1.02 1.3 1.4
Sulfate 6.0 34. 4.0
Hardness as CaCO3 420 160 110
Nitrate-N < 0.10 < 0.10 < 0.10
Nitrate-N < 0.001 < 0.001 < 0.001
Ammonia-N 0.50 0.70 0.68
Phenol < 0.005 < 0.005 < 0.005
Figure F-43 CAL Qo
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Well #4

Page 3

" Figure F-44

Well #5 Well #6
CcoD 1.0 4.8 3.2
Total Coliform, organisms “
per 100ml < 10. . £ 10. &;}0:
Endrin < 0.0002 < 0.0002 . < 0.0002
Lindane < 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 < 0.01 < 0.01
Toxaphene < 0.005 < 0.005 < 0.005
2,4,-D < 0.01 < 0.01 < 0.01
2,4,5-TP Silvex < 0.001 < 0.001 -< 0.001
Gross Alpha Radiation, pCi/l1 < 1.0 < 1.0 68.
Gross Beta Radiation, pCi/l 12. < 1.0 114
Radium, pCi/1l < 1.0 < 1.0 < 1.0
TOX, mg C17/1 < 0.005 0.006 < 0.005
. ' < 0.005 0.011 0.005
< 0.005 0.012 0.008
0.008 0.011 0.008
TOC 11. < 1.0 3.0
11. < 1.0 3.0
1 15. 1.0 8.0
. 15. 2.0 10.
pH 11.5 8-7 8.6
1105 8.7 8-6
11.5 8.7 8.6
11.5 8.7 8.6
”
Specific Conductance 1750 475 330
umhos/cm 1750 475 330
1750 475 330
1750 475 330
4-7-82 3-26-82 3-26-82
Well #7 well #8 Well #9
Arsenip 0.0046 . 0.0045 0.0085
Barium < 0.10.° 0.16 0.15
Calcium 16. 36. 22.
Cadmium < 0.01 < 0.01 <0.01 °
Chromium, total < 0.05 < 0.05 <0.05
Iron 3.5 1.4 2.4
Lead < 0.05 < 0.05 <0.05

CAL 2.
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Well #7 well #8 Well #9
Magnesium 5.8 8.2 4.4
Manganese 0.1 < 0.1 k- 0-1
Mercury < 0.001 - 0,012 < 0.001«
Selenium < 0.001 < 0.001 < 0.001
Silver < 0.05 < 0.05 < 0.05
Sodium 51. 25. 36.
Chloride 20. 12. 15.
Fluoride 1.9 1.0 1.9
Sulfate 3.0 8.0 8.0
Hardness as CaCO3 70. 130 65.
Nitrate-N < 0.10 < 0.10 < 0.10
- Nitrite-N < 0.005 0.001 < 0.001
A N
Ammonia“N 0040. 0-80 . 0050
Phenol’ < 0.005 < 0.005 < 0.005
COoD 3.2 2.4 4.0
Total Coliform, organisms :
per 100 ml < 10. <10. <10.
Endrin < 0.0002 < 0.0002 < 0.0002
Lindane <. 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 < 0.01 < 0.01
- ”
Toxaphene < 0.005 < 0.005 < 0.005
2,4-D < 0.01 < 0.01 < 0.01°
2,4,5-TP Silvex < 0.001 < 0.001 < 0.001
Gross Alpha Radiation, pCi/l1 < 1.0 < 1.0 < 1.0
Gross Beta Radiation, pCi/1l 4.8 < 1.0 16.3
‘Radium, pCi/l < 1.0 < 1.0 < 1.0
TOX, mg C17/1 < 0.005 0.011 0.016
< 0.005 0.019 0.009
< 0.005 < 0.005 0.016
< 0.005 < 0.005 0.016
TOC 11. < 1.0 8.0 -
11. < 1.0 7.0
11. 1.0 5.0
15. 2'0 2.0 M
pH 10.4 8.6 9.6
1004 806 9.6
10.4 8.6 9.5
10.4 8.6 9.5

Figure F-45 CQ ]] .
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wWell #7 well #8 well #0

Specifc Conductance 350 350 270
umhos/cm ' 350 350 270

350 350 270

350 350 270

4-7-82 4-7-82 3-26-82

well #10 Well #11 Well #12
Arsenic - 0.0020 0.0014 0.0089
Barium <-0.10 < 0.10 0.14
Calcium 32. 23. 620
Cadmium < 0.01 < 0.01. 0.012

. Chromium, total"’ < 0.05 < 0.05 < 0.05
Iron 0.40 .-0.407 13.

- Lead 0.63 0.88 < 0.05
Magnesium 0.80 0.50 42.
Manganese < 0.10 < 0.10 2.1
Mercury < 0.001 < 0.001 < 0.001
Selenium < 0.001 0.0014 < 0.001
Silver < 0.05 < 0.05 < 0.05
Sodium ' 32. 51. 33.
Chloride 30. 30. 20.
Fluoride 1.13 1.08 = £1.60
Sulfate 31. 90.. 16.
Hardness, as CaC0, 100 120 100
Nitrate-N < 0.10 < 0.10 < 0.10
Nitrite-N 0.002 0.001 < 0.001
Ammonia-N 0.35 0.50 0.52
Phenol 0.005 0.009 < 0.005
coD 3.2 29. 3.2
Total Coliform, organisms
per 100ml <10. <10. <10.
Endrin < 0.0002 < 0.0002 < 0.0002
Lindane < 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 < 0.01 < 0.01
Toxaphene < 0.005 < 0.005 < 0.005
2,4-D < 0.01 < 0.01 < 0.01
2,4,5-TP Silvex < 0.001 < 0.001 < 0.001

Figure F-'46 CAIJ \9~



wWell #10

Page 6

Well #11 Well #12
Gross Alpha Radiation, pCi/l < 1.0 1.0 <1.0
Gross Beta Radiation, pCi/l 4.3 1.0 18.4
Radium, pCi/1 < 1.0 1.0 510
TOX, mg C17 /1 < 0.005 0.008 0.007«
< 0.005 0.009 < 0.005
- 0.009 '0.013 < 0.005
'0.020 0.007 " 0.010
TOC 20. 22. 68.
22. 22. 68.
22. 20. 58.
22. 20. 68 L]
pH 10.7 10.9 8.9
10.7 10.9 8.9
10.7 10.9 8.9
| | 10.7 10.9 8.9
Specific Conductance 500 : 650 : 310
umhos/cm 500 650 310
500" - 650 300
500" 650 1300
. 4-7-82 3-30-82 3-30-82
Well #13 Well #14 Well #15
Arsenic < 0.001 0.001 0.0065
Barium < 0.10 0.13 0.14
Calcium 200 96. - 30.
Cadmium < 0.01 < 0.01 < 0.01.
Chromium, total < 0.05 < 0.05 < 0.05
Iron 9.7 5.5 2.6
Lead < 0.05 0.05 2.0
Magnesium 12. 15. 3.4
Manganese 1.3 0.3 0.1
' Mercury < 0.001 0.001 < 0.001
Selenium 0.001 0.001 < 0.001
Silver < 0.05 0.05 < 0.05
Sodium 32. 43. 60.
Chloride 30. 15. 28.
Fluoride 1.80 4.0 3.2
Sulfate 2.0 < 1.0 3.0
‘Figure F-47  CAL Qs
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Well #13 Well #14 Well #15
Hardness, as CaCO, 100 100 ~ 60.
Nitrate-N < 0.10 < 0.10 <€ 0.10
Nitrite-N 0.002 .0.001 ¥ 5%002
i BRI R L 4 =1
Ammonia-N 0.33 0.67 1.3
Phenol 0.005 < 0.005 < 0.005
COoD 15. 2.4 1.0
Total Colfiorm, organisms
per 100 ml - <10. <10. <10.
Endrin ! < 0.0002 < 0.0002 <'0.0002
Lindane < 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 < 0.01 < 0.01
Toxaphene < 0.001 < 0.001 < 0.001
2,4-D . < 0.01 < 0.01 S 0.01
2,4,5-TP Silvex < 0.001 < 0.001 < 0.001
Gross Alpha Radiation, pCi/l1 < 1.0 < 1.0 < 1.0
Gross Beta Radiation, pCi/1l 12.1 < 1.0 30.5
Radium, pCi/l < 1.0 < 1.0 <1.0
T0X, mg C17/1 " < 0.005 < 0.005 < 0.005
' < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005
0.010 0.007 < 0.005
TOC 200 < 1.0 A.0
200 1.0 1.0
180 1.0 1.0
180 1.0 2.0
pH 9.3 9.2 10.5
9'3 9.3 10-5
9'3 9-3 a 10.5
9'3 9'3 _ 1005
Specific Conductance 225§ 220 420
umhos/cm 225 220 420
225 220 420
225 220 420
3-26-82 '4-7-82 4-7-82 -
Well #16 Well #17 East Drain
Arsenic 0.0035 < 0.001 0.002
Barium < 0.10 0.80 <0.10
Calcium 220 32. 185
Figure 48 CAL O
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Well #16 Well #17 East Drain

Cadmium . . - 0.01 < 0.01 < 0.01
Chromium, toal < 0.05 < 0.05 < 0.05
Iron _ '_ h 13. : W i 1.8 &w‘ﬁis_
Lead < 0.05 7 . 0.38 < o0.05"
Magnesium 39. _ 10. L 33. ‘
Manganese 0.75 < 0.10 1.0
Mercury < 0.001 < 0.001 < 0.001
Selenium : _ : < 0.001 < 0.001 . < 0.001
Silver L . <’ 0.05 < 0.05 < 0.05

'Sodium _ : 27. 14. 9.0 .
Chloride . 20. - 20. . 20.

' Fluoride N 1.9 0.83 © 0.64
Sulfate ‘6.0 1.0 ' 240
Hardness, as'CaCO3 150_' y 220 I390
Nitrate-N < 0.10 < 0.10 < 0.10
Nitrite-N , < -0.001 " 0.002 0.003
Ammonia-N g o 0.59 0.72 _ 0.10
Phenol ' . < 0.005 0.005 < 0.005
COD h 2.4 _ 14.4 3.2
Total Coliform, organisms £}
per 100 ml _ B <10. < 10. - 30.
Endrin . " < 0.0002 < 0.0002 < 0.0002
Lindane < 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 < 0.01 < 0.01
Toxaphene < 0.001 < 0.001 < 0.001
2,4-D < 0.01 < 0.01 < 0.01
2,4,5-TP Silvex < 0.001 < 0.001 < 0.001
Gross Alpha Radiation, pCi/l 2.0 < 1.0 ° 1.5
Gross Beta Radiation, pCi/l ©° 8.3. < 1.0 16.9
Radium, pCi/1 < 1,0 < 1.0 < 1.0
TOX, mg C17/1 < 0.005 ' 0.007 < 0.005

< 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005
TOC 2.0 11. 13.
1.0 11. 13.
1.0 8.0 15.
3.0 8.0 17.

‘Figure F-49 CAL 9.
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Well #16 . Well #17 East Drain
pH go4 7-9 7.0
8.4 779 w70
8.4 7.9 C7.0%«
Specific Conductance 360 425 3 800
umhos/cm 360 425 800
360 425 800
360 425 800
3-26-82 . 3-26-82
West Drain Sediment Basin
Arsenic 0.002 0.001
Barium. < 0.10 < 0.10
Calcium 190 33. =
Cadmium < 0.0 < 0.01 °
Chromium, total < 0.05 < 0.05
Iron 3.0 2.1
Lead < 0.05 < 0.05
Magnesium 18. 3.9
Manganese 0.80 0.18
Mercury 0.001 < 0.001 )
Selenium 0.001 < 0.001 % ’
Silver 0.05 < 0.05
Sodium 7.0 10.
Chloride .22, 40.
Fluoride 0.50 0.48
Sulfate 120 16.
Hardness, as CaCOy 310 150
Nitrate-N < -0.10 < 0.10
Nitrite-N 0.007 0.005
Ammonia-N 0.46 0.46
Phenol < 0.005 < 0.005
CcoD 6.0 10.4
Total Coliform, organisms
per 100 ml <10. <10.
Endrin < 0.0002 < 0.0002
‘Figure F-50 CAL 2.



West Drain

' Page 10

Sediment Basin

Lindane -

Methoxychlor

Toxaphene

2,4-D

2,4,5-TP Silvex

Gross Alpha Radiation, pCi/l
Gross Beta Radiation, pCi/1l
_Radium; pCi/1l

TOX, mg C17/1

TOC
pH
Specific Conductance

umhos/cm

Turbidity, NTU

0.004
0.01
0.005
0.01
0.001
1.0
1.0
1.0

0.005
0.005
0.005
0.005

AAAA A A A A A AN AN A

NN Dwunon
“« o [ [}
ODO0OO0O0 ©OOO

©o0 OO OO
- O O
000

800

0.004

0.01

0.005 L
0.01 '
0.001

1.0

1.0

1.0

0.005
0.005
0.005
0.005

AAAA A A A AN A AN AN A

NN =W
L L] L) L ]
NN O0C0

[0
NN
v

225 _
14. - ’

All results in mg/l except where noted.

‘rigure F-51  CAL o
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Oct. 1982

Page 1
Detection -
Parameter Limit well #1 Well #2 Well #3
Arsenic 0.001 - ND ND « ND
Barium : 0.1 ND ND ' -~ ND
Calcium 0.1 91. - 250." . 99. ..,
Cadmium 0.01 ND ND ND
Chromium, total 0.02 ND ND ND
Chromium hexavalent 0.02 ND - ND ND
Iron 0.05 . 3.8 1.1 1.8
Lead 0.05 ND ND - 0.14
Magnesium . O.i 9.4 19. - 17.
Manganese 0.01 0.12 ~ 0.03 0.06
Mercury ) 0.001 0.0024 0.0024 ND
Selenium 0.001 ND ' ND ND
Silver 0.01 - ND ND ND
Sodium 0.1 98. 25. . 12.
Copper 0.01 0.01 . 0.04 0.01
Zinc 0.05 1.6 0.14 0.09
Chloride - 5. 40. 20. 25.
Fluoride . 0.1 1.7 0.94  0.64
Sulfate 1. 2. . 29. - ND
Har@neSs, as CaCO3 l. _ 50. 350; ‘ %30.
Bicarbonate Alkalinity 5. 260. 250. 250. -
Ammonia-N 0.1 . 0.32 0.27 0.32
Nitrate-N ; 0.1 ND ND - ND
Nitrite-N 0.001 ND ND ND
“Phenols . 0.002 ND ND .- ND
COD 1. 7.2 8.0 6.4
TOC. 3 1. ND 15. 5.
ND 15. 5.
ND 1o0. 8.
. _ ND 10. 8.
pH, S.U. 0.1 7.7 7.4 8.2
| 7.7 7.4 8.2
7.7 7.5 8.2
7.7, 7.5 8.2

ND - None Detected
All results expressed in mg/l, except where noted

Figure F-53 CAL s
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_ Detection Page 2
Parameter Limit =~ Well #1 Well #2  Well #3
Specific Conductance 0.1 650 625 550
umhos/cm ' '650 ' 625 550
650 625 550
650 625 550 ...
Total Organic Halide 0.005  ND ND ND
(as C17) . ; ND ' ND " ND
' ND ND ND
_ND ND ND
Gross Alpha, pCi/l 1. 4.6 1.0 - ND
Gross Beta, pCi/l . 1. ND - ND . ND
Radium, pCi/l ‘ . ND ND ND
Total Coliform/100 ml 1. TNTC* 0 0.
Turbidity, NTU ] S O - : = -
Xylene 0.005 - - -
Formaldehyde 0.005 = = -
Methyl Ethyl Ketone 0.01 - - -
Methylene Dichloride 0.02 - - -
Toluene . 0.01 - - -
1,1,1-Trichloroethane 0.02 - - -
.Endrin , 0.0002 ND ND ND -
Lindane 0.004  ND ND ND
Methoxychlor 0.01 ND ND “ Np
Toxaphene 0.005 ND ND ND
2,4-D : - 0.01 ND ND ND
- 2,4,5-TP, Silvex 0.001 ND ND ND

# Too Numerous to count
ND - None Detected

All results expressed in mg/l, except where noted.

Figure F-54 CAL By
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Page 3
Detection

Parameter Limit wWell #4 Well #5 well #6
Arsenic 0.001 - 0.001 0.0025 - 0.0032
Barium 0.1 ND ND e ND e
Calcium 0.1 90. - 99. . 61. w., ..
Cadmium 0.01 ND ND ND . .
Chromium, total . 0.02 0.02 ND 0.02
Chromium hexavalent 0.02 ND ND ND
Iron 0.05 0.45 0.46 0.20
Lead 0.05 0.14 ND ND
Magnesium 0.1 0.63 17. - 10.

. Manganese 0.01 0.03 0.06 0.02
Mercury 0.001 " 0.0016 0.0020 0.0014
‘Selenium 0.001 ND ' ND | ND
Silver 0.01 ND . ND ° ND
Sodium 0.1 31. 40. 37.

.Copper 0.01 0.03 0.02 0.04
Zinc 0.05 2.0 0.23 0.33
Chloride 5. 100. 30.: 15.
Fluoride 0.1 0.74 1.0 0.76
Sulfate 1. 2. 11. 1.
Hardness, as CaCO 1. 240. 310. 100.
Bicérbonate Alkalinity 5. ND 240.‘ . 130.
Ammonia-N 0.1 0.56 0.19 0.43
Nitrate-N 0.1 ND ND ND
Nitrite-N 0.001 ND ND ND
Phenols 0.002 ND ND ND
CoD 1. 8.0 21. 9.0
T0C 1. 8. 14. 7.

10. 14. 7.
13. 10. 6.
) 10. 15. 8.
pH, S.U. 0.1 9.9 7.4 8.7
9.9 7.4 8.7
9.9 7.4 8.7
9.9 7.4 8.7
ND - None Detected ‘
All results expressed in mg/l, except where noted
Figure F-55 CAL \93
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_Page 4
' . Detection . .
Parameter Limit Well #4 Well #5 Well #6
Specific Conductance 0.1 1050 600 324
umhos/cm ‘ 1050 600 324'
1050 600 ' “§z4j .
1050 600- . 324 Aag

Total Organic Halide 0.005 ND ND " ND
(as Cc1l-) ND ND ©ND

| ND "ND . ND.

| _ ND ND ND

Gross Alpha, pCi/l 1. ND ND - 1.3
Gross Beta, pCi/l1 - _ 1. ND ND - ND
Radium, pCi/l 1. ND ND ND
Total Coliform/100 ml 1. 0 0 0
Turbidity, NTU 1. - SR %
Xylene 0.005 - - ND
Formaldehyde - ~ 0.005 - . - ND
Methyl Ethyl Ketone 0.01 - - ‘ ND
Methylene Dichloride 0.02 - - ND
Toluene C 0.01 - - ND
l,l,i-TrichlorQethane 0.02 - - ND .
Endrin . 0.0002 ND ND ND
Lindane I 0.004 ND ND ND
Methoxychlor 0.01 ND ND'. 'ND
Toxaphene _ ' ' 0.005 ND ND ND
2,4-D .- 0.01 ND ND ND
2,4,5-TP, Silvex 0.001 ND ND ND

ND - None Detected

All results . expressed in mg/l, except where noted.

Figure F-56 (C AL Qv



Oct.

ND:'- None Detected
All results expressed in mg/l

, except where noted

- Page §
Detection
Parameter Limit _wWell #7 Well #8 Well #9
Arsenic 0.001. . 0.0030 0.0052 - 0.0050
Barium 0.1 ND ND - ND '~
. - Y SN
Calcium 0.1 51.. ° 74 . ;o B6. L
Cadmium 0.01° ND ND ND
Chromium, 0.02 . ND ND - ND
Chromium hexavalent 0.02 ND ND ND
Iron 0:05 1.3 0.32 2.8
Lead 0.05 0.51 0.06 0.10
Magnesium 0.1 2.3 12.. - 10.
Manganese 0.01 0.03 0.07 0.08
Mercury 0.001 0.0020 ND ND
‘Selenium 0.001 ND ' ND ND
Silver 0.01 ND ND ND
Sodium 0.1 52. 20. 34.
Copper 0.01 0.03 ND ND
" Zinc 0.05 4.3 0.11 1.1
Chloride 5. 27. 20. 19.
Fluoride 0.1 1.3 2.0 1.22
Sulfate 1. 2. 1. 3.
Hardness, as cac03 1. 100. 130.. EO.
Bicarbonate Alkalinity 5. ND 150. 120. .
Ammonia-N 0.1 0.49 0.16 0.18
Nitrate-N 0.1 ND ND ND
Nitrite-N 0.001 ND ND ND
Phenols 0.002 ND ND 0.002
coD 1. 8.0 3.2 72
TOC, 1. 10. 5. 7k
10. 5. 8.
10. 2. 8.
9. 2. 10.
pH, S.U. 0.1 9.3 8.4 8.7
| 9.3 8.4 8.7
9.3 8.4 8.7
9.3 8.4 8.7

Figure F-57 C AL Qv



Oct. 1982

. ND - None Detected

All results expressed in

. y Detection _ Page ?
Parameter Limit Well #7 well #8 Well #9
" Specific Conductance 0.1 325 400 300
umhp;/cm 325 400 -.. 300
325 400 . 300
| 325 s00  Foo .,
Total Organic Halide 0.005  ND ND ND -
(as C17) ND ND " ND
. ND " ND ND

: ND ND ND
Gross Alpha, pCi/l 1. 2.4 2.7 . ND
Gross Beta, pCi/l 1. 19.2 ND 6.4
Radium, pCi/l 1. ND ND ND
Total Coliform/100 ml l. 0 0 0
_Tﬁrbidity, NTU 1. < - -
Xylene | 0.005  ND - 2
Formaldehyde 0.005' ND - -
Methyl Ethyl Ketone 0.01 ND = -
Methylene Dichloride 0.02 " ND - -
Toluene 0.01 ND - -

" 1,1,1-Trichloroethane 0.02 ND - -
Endrin 0.0002  ND ND ND
Lindane 0.004  ND ND ~ND
Methoxychlor 0.01 ND “ND'" “ND
Toxaphene 0.005 ND ND ND
2,4-D 0.01 ND ND ND
2,4,5-TP, ‘Silvex - 0.001 ND ND | ND

mg/l, except where noted.

F'fgure F-58 CAL \9@
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Page 7
‘Detection
Parameter Limit Well #10 Well #11 Well #12
Arsenic e - 0.001- - 0.0048 0.0014 T 0.0079
‘Barium o o 0.1 © ND ND g ND
Calcium ' - 0.1 _- 84; .90.‘ 100. - .
Cadmium .. o0.01 ND ND ND
Chromium, total  0.02 ND ND ND
Ch{omium hexavalent 0.02 ND ' ND ND .
~Iron 0.05.' . 0.17 0.10 . 1.0
Lead o ~ 0.05 WD 0.16 XD
Magnesium Ay 0.1 . 8.7 . 18. - 16.
Manganese : - 0.01 0.03 0.02 0.11
Mercury 4 B g 0.001 0.0014 0.0035 ND
Seienium : 0.001 ND ' ND ND .
Silver . | 0.01 ND ND ND
Sodium o : 0.1 31. 42. - 24.
Copper : g 0.01 0.01 0.01 0.0l
" Zinc 0.05 0.11 6.0 0.90
‘Chloride -t 5. 14. 20. - 15.
Fluoride . 0.1 1.0 1.2 S1a
Sulfate 1. 2. 43.- 9..
Har@ness, as CaCO3 1. 150. _'180:‘ ¥§0.
Bicarbonate Alkalinity 5. 70. 120. 220.
Ammonia-N : 0.1 . 0.28 0.61 1 0.43
Nitrate-N | ™ 0.1 ND ND ND
Nitrite-N - . 0.001 ND ND ND
Phenols 3 ‘0.002 ND ND 0.002
CcoD 1. 4.8 8.8 13.
TOC o 1. 20. . ND 3.
20. ND i
23. ND 2.
: : 25. ND 2.
pH, S.U. 0.1 8.0 8.0 8.2
8.0 8.0 8.2
8.0 8.0 8.2
8.0 8.0 8.2

ND - None Detected
All results expressed in mg/l, except where noted

Figure F-59 CAL %
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_Page 8
. . Detection ' . '
Parameter Limit Well #10 well #11 Well #12
Specific Conductance 0.1 250 600 550
umhos/cm : 550 ' 600 1550'
250 600 aadQ
. 250 - 600 £ 550 .,

Total Organic Halide "0.005 _ND . ND - ' ND_ |
(as C17) ' " ND _ND ND

ND ND ~ ND

ND ND ~ND
Gross Alpha, pCi/l 1. CL1.2 . ND I
Gross Beta, pCi/l 1. 8.6 ND ND
Radium, pCi/l l. = ND _ ND ND
Totai Coliform/100 ml 1. _ 0o 0 ' ,f'o '
Turbidity, NTU 1.. . . % - * 2
Xylene : . 0.005 ;. . AT Z
Formaldehyde 0.005 = - -
Methyl Ethyl Ketone 0.01 - - =

' Methylene Dichloride 0.02 - _ -

Toluene . 0.01 - = -
1,1,1-Trichloroethane 0.02 - - .
Endrin . 0.0002 ND ND ND
Lindane 0.004  ND ND ND
Methoxychlor 0.01 ND Nﬁ- "ND
Toxaphene ‘ 0.005 . ND ND ND
2,4-D IR 0.01 ND ND ND
2,4,5-TP, Silvex -~ 0.001 ND ND ND

ND-None Detected

All results expfessga in mg/1l, except where noted.

-Figure F-60 (C AL Qs



Oct. 1982

. Page 9
Detection :
Parameter Limit Well #13 Well #14 Well #15
Arsenic 0.001 0.0023 ND . 0.0058
Barium 0.1 ND ND &y“Np:ﬁ g
Calcium 0.1 47 . 42. 65. w.p -
Cadmium 0.01 ND ND Npt
Chromium, total 0.02 ND ND ND
Chrohigm hexavalent 0.02 ND ~ND . ND
Iron 0.05 5.0 0.26 7.2
" Lead 0.05 0.06 0.09. 0.13
. Magnesium 0.1 15. . 0.31 . 4.2
Manganese 0.01 0.07 0.02 0.19
Mefcur& 0.001 0.0038 0.0050 ND-
Selenium 0.061 ND ND ; ND
Silver 0.01 ND ND ND
Sodium 0.1. 40. 51. 57.
Copper 0.01 0.05 0.01 0.03
Zinc 0.05 8.3 0.97 0.76
Chloride S. 20. - 30. " 18.
Fluoride 0.1 0.94 0.98 1.9
Sulfatg 1. 7. 1.. 1.
Hardness, as CaCO3 1. 70. 602‘ 190.‘
Bicarbonate Alkalinity 5. 20. - ND ND
* Ammonia-N 0.1 0.51 0.33 1 '0.27
Nitrate-N 0.1 ND ND ND
Nitrite-N 0.001 ND ND ND
Phenols 0.002 ND ND 0.008
cop 1. 8.8 7.2 8.8
TOC 1. - 25. ND 18.
2§5. ND 18.
25. ND 18.
| | 28. ND 19.
pH, S.U. 0.1‘ 9.3 9.4 9.4
9.3 9.4 9.4
9.3 9.5 9.5
9.3 9.5 9.5
ND - None Detectéd ;
All results expressed in mg/l, except where noted
Figure F-61 CAL Qo
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", Page 10 .
. Detection . :
Parameter Limit well #13 Well #14 well #15
Specific Conductance 0.1 300 _ 650 - 440
umhos/cm - ' 360 650 . 440
300 - 650 L 450, 5
. 300 . 650 . 450 ni -
Total Organic Halide 0.005 ND. ND _ND .
(as C17) : ND ND " ND
ND 'ND ' ND
ND ND ND

‘Gross Alpha, pCi/1 1. 4.4 ' ND | *10.5
Gross Beta, pCi/l 1. 23.2 10(8_ 25.8
Radium, pCi/l = 1. = N ND ND
Total Coliform/100 ml 1. " " Y 8 0
Tarbidity, NTU 1. LR Y, -
xylene , © 0.005 ND . _ & 8 . ND
Formaldehyde . 0.005  ND - , 0.005
Methyl Ethyl Ketone 0.01 ND = "~ ND
Methylene Dichloride 0.02 ND - d ND
Toluene . 0.01 ND - ' ND
1,1,1-Trichloroethane 0.02 ND - ND
Endrin . 0.0002 ND ND ND
‘Lindane - 0.004 ~ ND ND_ . ND
" Methoxychlor _ 0.01 ND ND ND
Toxaphene . - 0.005 ND _ ND ND
2,4-D . y 0.01 ND . ND ND
2,4,5-TP, Silvex 0.001 ND : ND ND

ND-None Detected

All results expfesseﬁ‘in'mg/l, except where noted.

-Figure F-62 C AL Do
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Page 11 .
Detection - '
Parameter Limit Well #16 Well #17
Arsenic 0.001 0.0080 ND .
Barium ' - 0.1 _ ND N ND . :
Calcium : - 0.1 820. <. 99.. ooy
Cadmium - 0.0l ND ND ' '
Chromium, total 0.02 ~ ND ~ ND:
Chromium hexavalent 0.02 ND | ND
Iron . 0.05 4.0 1.3 “
Lead =~ | ~ '0.05 0.11 0.05
~Magnesium _ _ ‘ 0.1 73. . 16. .-
Manganese B 0.01 0.66 0.04
Mercury " 0.001 ND 0.0010
Selenium - 0.001 ND ND
Silver 0.01 ND - ND
Sodium o - 0.1.  21. 14.
Copper 0.01 0.02 0.01
Zinc 0.05 2.0 0.45
Chloride . 5. 15. . 20.
" Fluoride E : 0.1 1.4 0.78
Sulfate S 1. 1. -
Hardness, as CaCO3 1. ;60. 310.. .
Bicarbonate Alkalinity 5. 200. - 210.
Ammonia-N . 0.1 0.42 0.27
Nitrate-N 0.1 ND ND
Nitrite-N . ‘ 0.001 ND ND
Phenols | 10.002 ND ND
coD 1. 11. . 8.8
TOC ” 1. ND 20.
ND 20.
ND 20.
ND 20.
pH, S.U. 0.1 8.2 7.5
' 8.2 7.5
8.2 7.5
8.2 7.5

ND - None Detected .
All results expressed in mg/l, except where noted

‘Figure F-63 CAL o
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Page 12
. Detection .
Parameter Limit Well #16 Well #17
Specific Conductance 0.1 450 500
umhos/cm ‘ 450 500 |
- 450 500 PG e
450 500 S - e
Total Organic Halide 0.005 ND ND g
(as C17) | : ND ND
N ND ND
| ND ND
Gross Alpha, pCi/1 A ND ND
Gross Beta, pCi/l 1. ND 4.4
Radium, pCi/1 1. ND ND
Total Coliform/lOO ml 1. 0 0
Turbidity, NTU 1. ; :
Xylene 0.005 ND -
Formaldehyde 0.005 ND -
Methyl Ethyl Ketone 0.01 ND .
Methylene Dichloride 0.02 ND -
Toluene ' 7L 0.01 ND -
1,1,1-Trichloroethane 0.02 ND _
"Endrin 0.0002 ND ND
Lindane ,, 0.004 . ND ND
"Methoxychlor 0.01 ND Nﬂ. s
Toxaphene e 0.005 ND ND
2,4-D ' 0.01 ND ND
'2,4,5-TP, Silvex 0.001 ND ND
ND - None Detected
All results expressed in mg/l, except where noted.
‘Figure F-64  CAIL Do
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ND - None Detected

All results expressed in mg/

.Page 13

Detection Sediment West East
Parameter Limit Basin Drain Drain
Arsenic 0.001 0.0022 0.0015 . 1 T
Barium 0.1. ND ND " NP, :um?
Calcium 0.1 380. 480. "-_460ﬁ'a1
Cadmium 0.01 ND ND - ND
Chromium, total 0.02 ND ND ND

_ Chromium hexavalent 0.02 ND ND ND
Iron 0.05 0.74 348 & 0.50
‘Lead 0.05 ND ND © 0.06
‘Magnesium 0.1 29. 17. - 16.
Manganese 0.01 0.14 0.70°  0.43

" Mercury 0.001 ND 0.0014 0.0054
Selenium 0.001 ND - ND _: . ND
silver 0.01 ND "N ND
Sodium 0.1 91. . 9.2 - 9.0
Copper 0.01 0.01 0.02 ~ 0.01

"Zinc 0.05 0.01 ND 0.01
Chloride 5. 210. 30. 30.

" Fluoride 0.1 0.58 0.38 0.54
Sulfate 1. 200. . 90. - 130. -
Hardness, as CaCO3 1. 350. 350,‘- 499_
Bicarbonate Alkalinity 5. 130. ¢ 320. 230.
Ammonia-N - 0.1 0.76 0.61 0.67
Nitrate-N 0.1 ND ND ND
Nitrite-N 0.001 ND ND \ ND
Phenols 0.002 ND ND ND
coD 1. 15. 10.. 7.2
TOC. 1. 15. 6. ND

15. 2. ND
20. 2. ND
20. 2. © ND
pH, S.U. 0.1 . 8.4 8.1 7.9
' 8.4 8.1 7.9
8.4 . 8.1 7.9
8.4 8.1 7.9

1, except where noted

Figure F-65 CAL \9@
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ND - None Detected

All results expressed in mg/1,

except where noted.

Figure F-66

Page 14
: : Detection Sediment We;t ' East
Paramcter Limit Basin Drain Drain
Specific Conductance 0.1 300 925 850
Iumhos/cm i300 925 SSO_f;
300 925 850:- J
300 925 850 . -
Total Organic Halide 0.005 ND ~ND 'ND -
(as C17) 'ND ND XD
ND ND ND
ND ND ~ ND
Gross Alpha, pCi/1 1. 4.6 ND ND
.Gross Beta, pCi/l 1. 15.2 .ND_ ND
Radium, pCi/1l 1. " ND 'ND ND
Total Coliform/100 ml l. TNTC* .0 TNTC*
"Turbidity, NTU ' 1. 17. - w i
Xylene 0.005 - = -
Formaldehyde 0.005 - . -
Methyl Ethyl Ketone 0.01 . - =
- Methylene Dichloride 0.02 - - -
Toluene 5 0.01 - - -
1,1,1-Trichloroethane 0.02 - - P
“Endrin 0.0002  ND ND “ND
Lindane 0.004 ND ND ND
- Methoxychlor 0.01 ND . ND ’ Nﬁ
Toxaphene 0.005 ND ND ‘ND
2,4-D 0.01 ND ND ND
2,4,5-TP, Silvex 0.001 ND ND ND
TNTC - Too Numerous to count

CAL Qs
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LVTICAIEABORATORYIMSIEI (GRS (rectliY béilant MR4819 AP RDES

# CANTONIANA

To: . Mr. Mark Young
‘ WAYNE DISPOSAL

P.0. Box 5187

Dearborn, Michigan 48128

Date: January 21, 1983

Re: Addendum to water quality report of 10-6-82.

Résults:;

al

Cyénide, tot
Site | "~ mg/l
Well 1 < 0.05
Well 2 < 0.05
Well 3 < 0.05
Well 4 < 0.05
Well 5§ < 0.05
Well 6 < 0.05
Well 7 < 0.05-
Well 8 < 0.05
Well 9 < 0.05
Well 10 < 0.05

CANTON ANALYTICAL LABORATORY

o o Rl

Peter W. Rekshan
Laboratory Director

Site

Well

"Well

Well

Well:

Well
Well
VWell

11
12
13
13
15
16
17

Sediment Basin

West Drain

East Drain

;Cyanide, total

0.05
0.05
0.05
O.Q§
0.05
0.05
0.05
0.05
0.05
0.05

A A A A A N A A AN A

i ENVIRONMENTAIANALYSISH

S i
-
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RAWSONVILLE LANDFILL
GROUND WATER
MONITORING
"December, 1982

CANTON ANALYTICAL LABORATORY
153 ELDER STREET
YPSILANTI, MICHIGAN 48197
" (313) 483-7430

Figure F-68
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December, 1982
‘ n ‘Well #1 Well #2 well #3 well #4
. "senic < 0.001 < 0.001 < 0.001 < 0.001
-Barium 0.11 0.15 0.44 < 0.1
¢ 2lcium 27 57 430 140
t aromium, Total 0.03 < 0.02 0.06 < 0.02
Chromium, Hexavalent < 0.02 < 0.02 0.02 < 02 ¢
_ron 1.7 1.1 54 1.1
Lead < 0.05 . < 0.05 0.25 0.29
n"agnesium 6.6 20 42 5.6
.-anganese 0.09 0.03 1.3 0.07
Mercury < 0.001 0.0014 < 0.001 < 0.001
elenium < 0.001 < 0.001 < 0.001 < 0.001
Silver < 0.01 < 0.01 0.02 < 0.01
_ odium 110 23 15. 27
Copper < 0.01 < 0.01 0.02 0.01
_inc 1.1 0.12 5.2 8.6
Chloride 30 13 9 77
¢ luoride 1.4 1.1 0.42 1.0
.ulfate 4 31 4 6
“ardness, as CaCOj 100 240 210 390
icarbonate Alkalinity 250 240 240 <2
Ammonia-N 0.65 0.28 0.63 0.15
itrate-N < 0.1 < 0.1 < 0.1 < 0.1
Nitrite-N 0.0015 0.007 0.0015 = 0.020
- henols 0.010 0.010 0.040 0.030
_ /Cyanide < 0.01 < 0.01 < 0.01 < 0.01
0D 9.6 1.6 16 < 1
© 10C < 5 < 5 <5 < 5
< 5 < § <5 < 5
< g < 5 <5 < 5
< 5 < 5 <5 < 5
~H, S.U. 7.6 7.3 7.1 10.3
7.6 7.3 7.1 10.3
7.6 7.3 7.1 10.3
7.6 7.3 7.1 10.3
ipecific Conductance 575 400 450 1250
575 400 450 1250
575 400 450 1250
7 575 400 450 1250
Total Organic Halide <0.005 <0.005 < 0.005 0.024
a5 CI™) < 0.005 < 0.005 < 0.005 0.022
<0.005 <0.005 < 0.005 0.020
<0.005 <0.005 <0.0035 0.018

All results exprcssed in

mg/1 except where noted.

Figure Ff69




| scember, 1982

Well #3

well #1 well #2 Well #4

Turbidity _ r _ _
-

Xylene _ N _ i s
Formaldehyde _ _ _ i
,Methyl Ethyl Ketone _ _ _ -
Methylene Dichloride _ _ _ :
_Toluene _ _ _ _
1,1,1,-Trichloroethane _ _ _ _
‘Endrin < 0.0002 <0.0002 <0.0002 < 0.0002
Lindane < 0,004 <0.004 <0.004 < 0.0b4
-Methoxychlor < 0,01 <0,01 - <0.01 < 0.01
Toxaphene < 0.005 <0.005 <0.005 < 0.00§
2,4 - D s 0.01 <0.01 <0.01 < 0.01
2,4,5 - TP Silvex < 0.001 <0.,001 _<0.001 < 0.001
Gross Alpha, pCi/l < 1 < 1 < 1 < 1
Gross Beta, pCi/l < 1 1 < 1 < 1
Radium < 1 1 1 < 1
Total Coliform /300 m1 A 0 0 0

-

All results expressed in mg/l except where noted.

Figure F-70




December, 1982

o Well #5 Well #6 well #7 Well #8
Al ienic < 0.001 0.0048 < _0.001 0.0018
[Basiup 0,21 0.20 < 0.10 0.12
i€ e 15 16 7.6 13
Cadmium 0.01 < 0,01 0.01 < 0.01
j??omium, Total < 0.02 < 0.02 < 0.02 < 0.02
Ci.comium, Hexavalent < 0.02 < 0.02 < 0.02 < 0202 °
Ziron 0.00 0.09 0,03 0.4 7
L ad 0.06 < 0.05 < 0,05 < 0.05
Magnesium 13 10 2.1 12
M aganese 0.04 < 0,02 0.01 0.02
Mercury < _0.001 < 0,001" 0,0012 < 0.001
5 2epoun < _0.001 < 0,001 < 0,001 < 0.001
Silver < 0.01 < 0.01 < 0.01 < 0,01
-E dium 2c 15 52 28
Copper < 0.01 < 0,01 < 0.01 < 0.01
4 B 0,11 0.22 0.85 0,07
C..loride 12 29 10 117
Fluoride 1.8 2.0 1.2 0.0
Hardness, as CaCOj 200 140 40 Q0
P carbonate Alkalinity 200 180 14 160
Ammonia-N 0.71 0.10 0.65 0.33
L trate-d <0.1 < 0.1 < 0.1 < 0.1
Nitrite-N 0.0015 0.0010 0.0015 0.0015
1 fepote 0.010 < 0,002 0.127 < 0.002
Cyanide < 0,01 < 0.01 < 0,01 < 0.01
I.fﬂni -<_1 <1 74 4.0
*JC < & < G g4 < g
= < £ < _§ 57 < 5
1 < € < _§ 60 < 5
< § < 5 62 < ___%
i, S.U. 7. 8.1 9.3 8.0
= 1.2 8.1 9.3 8.0
7.3 8.1 9.3 8.0
7.2 8.1 9.3 8.0
 >ecific Conductance a9 € 9cQ 200 240
. 325§ 250 300 240
392¢ 250 200 240
. 325 250 200 240
.obai Ofganic Halide < _0.005 n._0l19 < 0.0058 0.0583
oA < 0.00§ 0.019 < 0.005 0.047
. < _0.0058 0.018 = 0.005 0.049
< _0.005 - 0.023 < 0.005

\11 results expressed in mg/1

except where noted

0.054

Figure F-71




I .cember, 1982

well IS well #6 | Well #7 well #8
Turbidity - = - i
Xylene - < 0.0005 < 0.0005 -W ‘
ormaldchyde = < 0.005 < 0.005 = =
Methy!l EtLhyl Ketone - < 0.001 < 0.001 -
ethylene Dichloride _ < 0.002 < 0.002' _
roluene | = < 0.0002 |< 0.0002 =
=,1,1,-Trichloroethane - < 0.003 < 0.003 _
Fndrin < 0.0002 < 0.0002 < 0.0002 < 0.0002
indane < 0.004 < 0.004 < 0.004 < 0.004
Methoxychlor <0.01 <0.01 . <0.01 <0.01
‘oxaphene < 0.005 <0.005 < 0.005 < 0.005
2,4 - D <0.01 <0.01 <0.01 <0.01
),4,5 - TP Silvex "< 0.001 < 0.001 <0.001 < 0.001
3ross Alpha, pCi/} 1.0 < 1 < 1 < 1
3ross Beta, pCi/l <1 2.4 < < 1
Radium <1 <]-= <] < 1
Total Coliform /100 ml 0 0 0 0
- -

.11 results expressed in mg/1 except where noted.

Figure F-72




Dcecember, 1982
: Tt Well #9 well #10 well #11 Well #12
At ienic 0.0011 0.0019 0.0040 0.0018
Barium < 0.10 < 0.10 0.23 0.20
C. lcium 23 22 27 40
Cadmium 0.01 < 0.01 0.01 0.01
Ci romium, Total < 0.02 < 0.02 < 0.02 0.03
Chromium, Hexavalent < 0.02 < 0.02 < 0.02 < 0592
I > 0.50 < 0.02 0.04 0.58
Lead < 0.05 < 0.05 < 0.05 < 0.05
M- gnesium 9.4 9.7 18 16
M. nganese 0.03 0.01 < 0.02 0.10
Mercury < 0.001 < 0.001 < 0.001 < 0.001
S lenium < 0.001 < 0.001 < 0.001 < 0.001
Silver < 0.01 < 0.01 < 0.01 < 0.01
S dium 32 35 40 26
Copper < 0.01 < 0.01 < 0.01 < 0.01
Z nc 1.0 0.19 0.28 0.80
Chloride 11 9 11 18
F  uoride 1.8 0.90 0.95 .1.8
S.1fate 7 5 33 4
H~rdness, as CaCO04 130 90 180 200
E carbonate Alkalinity 120 110 200 220
Ammonia-N 0.42 0.65 0.36 0.77
M trate-N < 0.1 < 0.1 < 0.1 < 0.1
Nitrite-N 0.0015 0.0015 0.0015 ™~ 0.001
I enols 0.040 < 0.002 0.010 0.030
Cyanide < 0.01" < 0.01 < 0.01 < 0.01
5 D' 2.4 15 15 < 1
-~ T0C <5 < 5 <5 < 5
- <5 <5 <5 < 5
0 <5 < 5 <5 < 5
<5 <5 <5 < 5§
™, S.U. 8.2 8.2 7-9 7.2
N 8.2 8.2 7.9 7.2
B3 3.2 7.9 Tl
~ 8.3 8.2 7.9 72
¢ iecific Conductance 250 250 450 150
| WO S7/ Tl 250 250 450 350
- 250 250 450 350
N 250 250 450 350
TOtal_Oyganic Halide 0.007 « 0.005 < 0.005 0.030
jﬂs C1 ) 0.007 < 0.005 < 0.005 0.025
N 0.011 < 0.005 < 0.005 0.029
0.015 < 0.005 < 0.005 0.031

A 1 results expressed in mg/1l except where noted.

Figure F-73
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':cemﬁer, 1982

' well #9 well #10 | well #11 Well #12

Turbidily _ _ -
R S| (NP — _ ——

Xylene - - - -
rormaldehyde - - . = =
Methyl Ethy!l Ketone - - . =
Methylene Dichloride = = - .
Toluene : = = - -
1,1,1,-Trichloroethane - - - -

- Endrin < 0.0002 <0.0002 | <0.0002 < 0.0002
Lindane < 0,004 < 0.004 < 0.004 < 0.004
Methoxychlor < 0.01 <0.01 < 0.01 <0.01
Toxaphene < 0.005 < 0.005 < 0.005 < 0.005
2,4 - D < 0.01 <0.01 <0.01 < 0.01
2,4,5 - TP Silvex < 0.001 < 0.001 <0.001 <0.001
Gross Alpha, pCi/l < 1 < 1 < 1 < 1
Gréss Beta, pCi/l < 1 < 1 < 1 5.2
Radium < 1 < 1 < 1 < 1
Total Coliform /100 ml 0 560 0 0

A\11 results expressed in mg/l except where noted.

Figure F-74



December, 1982
Ay Well #13 well #14 Well #15 well #16
! senic < 0.001 < 0.001 0.0016 < 0.001
Barium < 0.10 < 0.10 <0.10 0.18
¢ lcium 2.2 19 4.3 98
Cadmium < 0.01 < 0.01 0.01 0.01
_( iromium, Total < 0.02 0..63 <0.02 < 0.02
Chromium, Hexavalent < 0.02 < 0.02 <0.02 < 0%
3 jon 0.23 0.25 0.72 1.6 2
Lead < 0.05 0.20 0.15 0.06
1 ignesium 0.80 0,20 0.52 24
l.unganese 0.01 0,01 0.03 0.21
Yarcury < 0.001 < 0,001 < 0.001 < 0.001
! lenium <_0.001 < 0.001 < 0.001 < _0.001
Silver < _0.01 < _0.01 <0.01 0.02
¥ =
i pn 40 52 67 27
Copper < 0.01 < 0.01 < 0.01 < _0.01
Jime 1.8 Q.49 1.5 0.61
Chloride - 9 29 - 16 10
‘ -
g losce 0.90 0.71 1.2 0.95
bulfate 1 1 A 1
"ardness, as CaC03 20 0 20 150
_icarbonate Alkalinity < ¢ ' < ¢ < ¢ 180
(oo g 1.6 1.6 1.1 0.88
itrate-N < 0.1 < 0.1 <0.1 < 0.1
| JNitiniterN 0.0015 0,005 0.002 -  0.002
b pliShos 0.010 0.005 0.005 0.010
. Cyanide < 0.01 < 0,01 < 0.01 < 0.01
(= 2 7.2 7.2 15 4.8
,. TOC < ¢ < ¢ < g < ¢
. < 3 < _§ < 5 < _§
i} < g < 5 < 5 < 5 |
: < < & < € < 5 }
s Sl 9.7 “10.8 10.6 7.9
: Q.7 10.9 10.6 7.9
Q.7 10.90 10.6 7.9
‘ Q.7 10.0 10.6 7.9
. pecific Conductance 200 67 ¢ A0 250
200 675 450 250
200 678 450 150
| e 200 678 450 150
.{:.;al-ofga“ic Halide < 0008 0.050 0.006 < 0.005§
L2 < 0 nn'é 0.054 0.008 <__0.005
< __0.005 0052 0.007 < 0.005
< _0.008 0.053 0.006 1< 0.008

All results expressed in mg/1 except where noted. Figure F-75
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1982

vecember,

Well #13 Well #14 | well #15§ Well #16

Turbidity _ _ 3 _
oot e e, SR = — =
Xylene <0.0005 - <0.0005 <0.0005
‘ormaldchyde <0.005 - '<0.005 <0.005
Methyl l:l(.hyl_Kt:t.um: <0.001 _ <0.001 <0.001
dethylene Dichloridce <0.002 - <0.002 <0.002
Toluene <0.0002 - <0.0002 <0.0002
l,1,1,-Trichloroethane <0.003 = <0.003 <0.003
sndrin < 0.0002 <0.0002 |[<0.0002 <0.0002
Lindane < 0.004 <0.004 <0.004 < 0.004
Methoxychlor < 0.01 <0.01 <0.01 < 0.01
Toxaphene < 0.005 <0.005 <0.005 < 0.005
2,4 - D < 0.01 <0.01 <0.01 <0.01
2,4,5 - TP Silvex < 0.001 <0.001 <0.001 < 0.001
Gross Alpha, pCi/l <1 < 1
Gross Beta, pCi/l < 1 < 1 < 1 < 1
Radium 1 <1 < 1 1
Total Coliform / 100 ml 0 0 0

c - -

All results expressed in mg/l except

where noted.

Figure F-76




December, 1Yy82 - : :
, § Sedimentatio
R Well#17 West Drain | East Drain ‘Basin
rsenic < 0.001 < 0.001 < 0.001 + < 0,001
_Barium 0.28 < 0.10 < 0.10 < 0.10
alcium 44 150 130 T
Cadmium < 0.01 0.01 0.01 0.01
| hromium, Total < 0.02 0.03 < 0.02 < 0.02
chromium, Hexavalent < 0.02 < 0.02 < 0.02 < 0¥%2
['ron 1.1 2.4 1.4 0.52
-ead < 0.0§ 0.06 0.05 < 0.05
_Magnesium 18 22 19 . 32
anganese 0.04 0.78 0.55 0.23
Mercury 0.0012 0,0011 0.0010 < 0.001
; elenium <  0.001 < 0,001 < 0.001 < 0.001
Silver ‘< 0.01 < 0,01 < 0.01 < _0.01
i pdium 14 70 8.8 Q9
SORpEr < _0.01 < 0.01 0,01 0.08
3 ans 0.91 0.03 0.03 0.05
vhloride 14 21 1 ) 170
‘Eluorlde 0.74 0.16 0.22 0.50
alfate 9 170 140 200
Hardness, as CaCOj 20 470 440 470
icarbonate Alkalinity 220 ’ 2cQ 240 2130
ey L el 0.76 0.82 0.57 1.0
jitpate-H < 0.1 < 0.1 < 0.1 < 0.1
LE NS | 0.001 0.0025 0.019 = 0.002
Y 0,010 0.010 0.005 0.049
| Cyanide < _0.01 < 0,01 < 0.01 < 0.01
- e 14. 6.4 8.0 a7
" 20C < € < C < 5 < §
- < LY < S < § < 5
- < 8 < 8§ < 8 < __§
< 5 < 5 < 8 < 5
FH, S.U. 7.4 ‘6.3 6.6 6.9
" 7.4 6.2 6.6 6.9
2.4 6.3 6.6 6.9
- 7.4 6.3 6.6 6.9
pecific Conductance 425 0co R7 ¢ 15¢€0
. LEnOG/En 425 Q50 875 1550
. 425 Q50 R7S 1550
2 A2.5 950 8728 1550
iotal Organic Halide a 018 < 0.008 < 0.005 < - 0.005
SR 0.015 < 0.005 < 0.005 < 0.005
. 0.0720. < 0.005 < 0.005 < 0.005
0n._016 <« 0.005 < 0.005 s 0.005

i .1 results expressed in mg/l except where noted.

Figure F-77
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i :cember, 1982

Well #17 West Drain|East Drain Sedlgzgiﬁtlor

Turbidity _ _ 17 -
Xylene _ _ -;55““ l 4
formaldchyde _ _ ~ 4
Methyl ELhyl Ketone _ ~ _
Methylene Dichloride _ - _
loluene _ _ _
1,1,1,-Trichloroethane _ _ b
Endrin < 0.0002 < 0.0002 < 0.0002 < 0.0002
Lindane <0.004 <0.004 <0.004 < 0.004
Methoxychlor <0.01 <0.01 <0.01 < 0.01
Foxabhene <0.005 <0.005 < 0.005 <0.005
2,4 - D <0.01 < 0.0 <0.01 <0.01
2,4,5 - TP Silvex < 0,001 < 0.001 < 0.001 < 0.001
Gross Alpha, pCi/l < 1 2l < 1 < 1
Gross Beta, pCi/l < 1 <1 < 1 5.6
Radium < ] <l < 1 <1
Total Coliform/100 ml 0 1 0 0 140

i ) Jm [ 4

All results expressed in mg/l except where noted.

Figure F-78
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March 3, 1983

Mr. Mark Young
WAYNE DISPOSAL
P.0. Box 5187
Dearborn, Michigan 48128

Dear Mr. Young:

Enclosed are the results of Rawsonville Landfill, Groundwater
Monitoring samples of February, 1983. .

If you have any questions, pléase do not hesitate to call.

Very truly yours,

.M//) ' | R

Richard A. Ygfmain
General Manager

RAY/sls

Figure F-79



February, 19§83

“age 1 | Well #1 Well #2 well #3 well #4
Static Water Level . 649.58 . 650.62 668.05 648.81
Chloride 26 _ 8 10 20
Sulfate . ‘¢ 1 32 3.5 : 2

| HCO, Alkalinity as CaCO; 260 230 230 < 2 :
Iron - 1.7 1.2 44 o8 65

~ Magnesium 8.2 21 33 4.6 “*'*
Calcium 25 - 38 160 130
Sodium o - 120 20 16 26
COoD < 3.2 29 3.2 6.4
Chromium, hexavalent < 0.02 < 0.02 < 0.02 < 0.02
Cyanide, oxidiable < 0.01 < 0.01 D.01 < 0.01

- Cyanide, total | < 0.01 < 0.01 < 0.01 < 0.01
Copper ' < 0.01 < 0.01 . 0.01 0.01
Zinc j 0.74 0.12 4.8 8.5
pH, S.U. 1. 8.0 7.7 7.6 11.3

: 2. . 8.0 7.7 7.6 11.3
3- . 8.0 7'7 706 11.3
4. : 8.0 7-7 7.6 11.3
Specific Conductance
umhos/cm 1. 450 450 300 1200
s 2 450 450 300 1200
3. 450 450 300 1200
4. _ . 450 450 300 1200
TOC 1: < 5 < 5 < 5 < 5
o 2 . <5 <5 < 5 < 5
3. < 5 < 5 < 5 - < 5.
Total Organic Halide
(as C17) 1. < 0.005 < 0.005 < 0.005% < 0.005
2, < 0.005 < 0.005 < 0.005 < 0.005
3. < 0.005 < 0.005§ < 0.005 < 0.005
4. < 0.005 < 0.005 < 0.005 < 0.005
Xylene ‘ - _ - - -
Formaldehyde E - - - .
Methyl Ethyl Ketone - - ‘ - _ -
Methylene Dichloride - - - -
Toluene - - - —
1,1,1-Trichloroethane - - - -
Chromium, total - - - - R
Lead . , = . - -
Cadmium . o = - -

All results expressed in mg/l except where noted.

Figure F-80 C @l] \9@



Fehrvary, 1983
Page 2 '
Static Water Level
/Chloride

Sulfate

HCO
lIron
}Mdgnesium

Calcium

Sodium

cob

Chromium, hexavalent
Cyanide, oxidiable

Cyanide, total

Copper

Zinc

pH, S.U. 1.
2.
3.
4.

Specific Conductance
umhos/cm 1.

_ 2.
3‘

. 4.
TOC 1,
2.

3'

4.

Total Organic Halide
(as C17) 1.

2.
3-
- 4.
Xylene
Formaldehyde

Methyl Ethyl Ketone
Methylene Dichloride
Toluene
l,i,l-Trich]oroethane
Chromium, total

Lead .

Cadmium

-

' All results expressed in mg/1 except where noted.

3 Alkalinity as cacoz

Well #7 ‘Well #8

Well #5 Well #6
653.90 649.70 653.64 648.77
15 12 19 5
3 3 < 1 1
170 150 16 130"
0.06 < 0.02 0.13 o004
12 10 2.0 14 P
17 9.2 9.6 8.3
41 35 58 26
3.2 16 < 3.2 13
< 0.02 < 0.02 < 0.02 < 0.02
< 0.01 < 0.01 0.03 < 0.01
< 0.01 < 0.01 0.03 < 0.01
< 0.01 < 0.01 0.01 0.01
0.23 0.44 0.59 0.28
8.4 8.3 9.4 8.4
8.4 8.3 9.4 8.4
8.4 +8.3 9.4 8.4
8.4 8.3 9.4 8.4
275 350 250 225
275 350 250 225
275 350 250 225
275 350 250 225
<5 < 5 < 5 < 5
< 5 < 5 < 5 < 5
<35 <5 < 5 - < 5
< 5 < 5 < 5 < 5
0.0097 < 0.005 < 0.005 < 0.005
0.011 < 0.005 < 0.00§ < 0.005
0.010 < 0.005 < 0.005 < 0.005
0.012 < 0.005 < 0.005 < 0.005
- < 0.001 < 0.001 a
- < 0.01 < 0.01 -
- < 0.001 < 0.001 =
- < 0.002 < 0.002 .
g < 0.0002 0.0006 -
- < 0.003 < 0.003 -
" Figure F-81 CAL 2
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HCO

February, 1983
Page 3

Static Water Level
Chloride

Sulfate _
3 Alkalinity as CHCO3
Iron

Magnesium

Calcium

Sodium

CoD

Chromium, hexavalent
Cyanide, oxidiable
Cyanide, total

. Copper
Zinc
pH, S.U. 1.
* '20
3.
4.

Specific Conductance
umhos/cm 1.
2.
3.
4.
TOC 1,
2.
3.

3.

Total Organic Halide
(as C17) 1.

2.

3.

4-
Xylene
Formaldehyde

Methyl Ethyl Ketone
Methylene Dichloride
Toluene
l;l,l-Trichloroethane
Chromium, total

Lead .

Cadmium

lfWellf#9

Well #10 Well #11 ‘Well #12
646.43 650.74 649.19 649.84
6 15 10 8
3 <1 3.5 5
94 110 140 210
0.78 0.06 0.06 .24
10 10 15 . 16 e
25 32 21 .27
32 32 39 25
13 6.4 3.2 6.4
<.0.02 < 0.02 < 0.02 < 0.02
< 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01
< 0.01 0.01 < 0.01 < 0.01
2.2 0.44 0.30 0.88
8.9 8.3 8.3 8.0 °
8.9 8.3 8.3 8.0
8.9 ‘8.3 8.3 8.0
8.9 8.3 8.3 8.0
225 250 350 300
225 250 350 300
225 250 350 300
225 250 350 300
<5 <5 < 5 < 5
<5 <5 < 5 < 5
< 5 < 5 < 5 - < 5'
<5 <5 < 5 < 5
< 0.005 0.007 < 0.005 0.009
< 0.005 0.006 <-0.005 0.010
< 0.005 < 0.005 < 0.005 0.010
< 0.005 < 0.005 < 0.005 0.010

All results expressed in mg/1 except where noted.

Figure F-82 CAL 2



Febrqary,'1983

Page 4 Well #13 Well #14 Well #15 wWell #16
Static Water Lcvel 649.19 649.56 654.37 649 .87
. Chloride 10 11 15 8
Sulfate . 12 1 12 < 1 '
HCO, Alkalinity as Caco, 110 <2 < 2 170 '
Iron | 0.54 0.08 1.5 WO 74
Magnesium 12 0.11 0.64 16 e
Calcium 23 11 2.1 34 |
Sodium 31 57 66 26
CcoD 3.2 6.4 6.4 3.2
Chromium, hexavalent < 0.02 < 0.02 < 0.02 < 0.02
Cyanide, oxidiable 0.01 0.01 0.02 < 0.01
' Cyanide, total < 0.01 0.01 0.02 < 0.01
Copper 0.01 < 0.01 < 0.01 0.01
Zinc 0.89 1.0 1.1 0.30
pH, S.U. 1. 8.5 11.0 10.5 7.8
- 2. 8.5 11.0 10.5 7.8
3. 8.5 11.0 10.5 7.8
| 4. 8.5 11.0 10.5 7.8
Specific Conductance
umhos/cm 1. 225 500 400 275
21 225 500 400 275
3. 225 500 400 275
4. 225 500 400 275
T0C 1, <5 <5 < 5 < 5
¢ 2. - <5 <5 < 5 < 5
3. <5 < 5 < 5 - < 5.
4. <35 <5 < 5 < 5
Total Organic Halide : :
I(as cl ) 1. 0.038 < 0.005 0.011 < 0.005
2. 0.038 < 0.005 0.014 < 0.005
3. 0.036 0.006 0.016 < 0.005
4. 0-035 0.006 0.013 < 0.005
Xylene < 0.001 - < 0.001 < 0.001
Formaldehyde - < 0.01 - <’ 0.01 < 0.01
Methyl Ethyl Ketonce < 0.001 - < 0.001 < 0.001
Methylene Dichloride < 0.002 - < 0.002 < 0.002
Toluene < 0.0002 - 0.0009 0.001
1,1,1-Trichloroethane < 0.003 - < 0.003 < 0.003
Chromium, total | - - - -
'Lead . - - - -
Cadmium - - = -
All results expressed in mg/l except where noted. Figure F-83 ; I )



February, 1983

P East West
Page 5 _ Well #17 Edge Edge Sedimentation
- .. Drain Drain ’ Basin
Static Water Level ' 652.42 . ' N =
Chloride ] 5 10 . 1§ 55
Sulfate : 5© 190 150 - 280 .
HC03 Alkalxnlty as (,:1(03 230 220 320 ) 140
Iron o 0.92 | 0.70 -, 2.8 S & QRN
Magnesium | ‘19 18 20 e 260 TS T
Calcium : 33 90 110 130 -
Sodium _ 13 7.8 ‘7.8 26
coD : - | 6.4 9.6 13 19
Chromium, hexavalent < o;oi < 0.02 < 0.02 < 0.02
Cyanide, oxidiable < 0.01 < 0.01 < 0.01 < 0.01
Cyanide, total < 0.01 < 0.01 < 0.01 < 0.01
Copper < 0.01 < 0.01 < 0.0l 0.02
Zinc | 0.59 0.02 0.04 0.21
pﬂ’ S.U- _l-/ 7.6 8-2 7-4 7’5
2. ) 7.6 .802 7‘4 7'5
30 7-6 8.2 7-4 7-5
4. 7.6 8.2 7.4 7.5
Specific Conductance
umhos/cm 1. 350 _ 600 700 ' 650
e 2. 350 . 600 700 650
3. : 350 600 700 650
. 4. 350 600 700 650
TOC v L, < 5 < g ' < g < 5
: 2. : < 5 <5 < .5 < 5
3. < 5 < 5 < 5 - < 5.
- 4. <5 <5 LI < 5
Total Organic Halide '
(as C17) 1. -0.009 < 0.005 0.027 0.013
2. : 0.008 < 0.005 0.025 0.015
3. -'0.007 < 0.005 0.023 0.015
: 4. o 0.008 < 0.005 0.026 0.013
Xylene ' - - .- -
Formaldehyde s 8 - 2 - =
Methyl Ethyl Ketone - - ' = -
Methylene Dichloride o - = -
Toluene . - = £ -
1,1,1-Trichloroethane = = - =
Chromium, total =~ - - - < 0.02
Lead . - - ' - < 0.05

Cadmium P - - < 0.01

All results expressed in mg/1 except where noted.

" Figure F-84  CAL N
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July 7, 1983

Mr. Don Vilnuis

Wayne Disposal, Inc.

P.0. Box 5187

Dearborn, Michigan 48128

Dear Mr. Vilnuis:

The samples which you submitted to us have been
analyzed as requested.

It is a pleasure to be of assistance to you.

If you have questions concerning any aspects
of this report, please do not hesitate to call.

Very truly yours,

Peter W. Rekshan )
Laboratory
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Wayne Disposal Inc.

P.O.Bn 5187 .,
Dearborn, Michigan 48128
(313) 326-0200

February 1, 1983

U.S. Environmental Protection Agency
Waste Management Division
230 South Dearborn Street
Chicago, Illinois 60604

Attention: Technical, Permits and Compliance Section

Re: Groundwater Monitoring Reporting Violations
Wayne Disposal, Inc., Site #2, MID 048 090 633
Michigan Disposal, Inc., MID 000 724 831

.

This letter is in response to the two attached letters from
EPA, dated January 10, 1983, to Wayne Disposal and Michigan
Disposal concerning violations in groundwater monitoring
reporting. We are dealing with both monitoring programs
together, since the Michigan Disposal facility is located
in the interior of the Wayne Disposal Site #2 Landfill. As
explained in our letters dated July 10, 1582 and January 11,
1983 to Mr. Karl Klepitsch, Jr., of your branch, the monltor—
ing well system around the Wayne Disposal site serves the
monitoring needs of Michgian Disposal as well. The results
of the fourth quarterly sampling analysis were transmitted
‘with the January 11th letter to Mr. Klepitsch.

Values of parameters whose concentrations exceeded maximum
levels listed in Appendix III were separately identified for
the first and second guarterly analyses and transmitted to
Mr. Klepitsch in our July 10th letter. Attached is a listing
(Table A) of all such parameter concentrations for all four
quarterly analyses.

Also attached (Table B) are quarterly averages and the yearly
average for the indicator parameters measured for each monitor-
ing well.

Finally, we have attached a map of our site, showing monitoring

well locations and the elevation of standing water in each (USGS
Datum), as measured in January 1983. The elevations shown con-

firm a southernly movement of groundwater for which our monitor-
ing system was designed.

- : Figure F-94



U.S. LPA -
waste lianagement Division

February 1, 1983
page 2
1f any questions arise, please do not hesitate to contact

me.

.Sincerely,

jzmli A.

Mark A. Youn

MAY/pj
enclosures

cc: Alan J. Howard, MDNR
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" a0 St UNITED STATES

> ENVIRONMENTAL PROTECTION AGENCY
2 _ REGION V
M - 111 West Jackson Blvd.
(}5 . CHICAGO. ILLINOIS 60604 REPLY TO ATTENTION OF;
SHN?TUB
JAN 10 1983 :
CERTIFIED MAIL RECEIVED

RETURN RECEIPT REQUESTED

JAN 18 19
Donald Vilnius, General Manager ‘
Wayne Disposal, Inc. Site 2
P.0. Box 5187
Dearborn, Michigan 48128

RE: Letter of Warning
Company Name: Wayne Disposal, Inc. Site 2
Location: 49350 N. Service Drive -
Belleville, Michigan 48111
EPA ID #: MID048090633

Dear Mr. Vilnius:

Notice is hereby given that the United States Environmental Protection Agency
(U.S. EPA) has determined that the above facility is in violation of require-
ments of Subtitle C of the Resource Conservation and Recovery Act of 1976, as
amended (RCRA). Specifically, it has been determined that Wayne Disposal, Inc.,
Site 2 is in violation of Section 3004 of RCRA (42 USC 6924).

The groundwater monitoring reports that your facility submitted to U.S. EPA
have been reviewed pursuant to the requirements of 40 CFR Part 265 Subpart F.
This review has identified the following areas of non-compliance:

The results of the fourth quarterly sampling analysis have
not been reported to the Regional Administrator. Values

of parameters whose concentrations exceeded maximum levels
listed in Appendix III were not been separately identified
for each well within 15 days of completion of the second, and
third quarterly analyses [40 CFR 265.94(a)(2)(i)].

You are hereby requested to provide documentation to this office, within 15
days after receipt of this letter, informing us of action-taken to correct
these violations and/or to prevent future violations. Such documentation
should include a time frame for bringing your facility into compliance with
Part 265 Subpart F. Please address such documentation to:

U.S. Environmental Protection Agency

Waste Management Division

230 South Dearborn Street

Chicago, I1linois 60604.

Attn: Technical, Permits and Compliance Section

Figure'F-96
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A copy of this information should also be sent to: SR

Michigan Department of Natural Resources ) )
Alan J. Howard, Chief

Office of Hazardous Materials Control

P.0. Box 30038

Lansing, Michigan 48909

This notice only addresses our findings regarding your facility's compliance
with certain reporting requirements of 40 CFR 265.90-94, Other RCRA violations
which may be surfaced as a result of an inspection will be addressed at that

t ime. : ;

Please contact Mr. James Brossman of my staff at (312) 886- 3785 if you have
any questi ons.

Very truly yours,

b A

William H. Miner, Chief
Technical, Permits and Compliance Section

cc: Alan J. Howard, MDNR

Figure F-97



J.«iﬁ Sy, UNITED STATES

2 ﬁ 'IT'} ENVIRONMENTAL PROTECTION AGENCY
= Xy w REGION V .
a‘b < 111 West Jackson Blvd.
‘ éj CHICAGO. ILLINOIS 60604 REPLY TO ATTENTION OF.
’4‘ mg
CERTIFIED MAIL o SHN:TUB
RETURN RECEIPT REQUESTED JAN 1 0 1983 ’

Walter Tomyn, Chief Engineer
Michigan Disposal Inc.

P.0. Box 5187 ‘
Dearborn, Michigan 48128

RE: Letter of Warning
Company Name: Michigan Disposal Inc.
Location: 49350 N. Service Drive
Belleville, Michigan 48111
EPA ID #: MID000724831 .

Dear Mr. Tomyn:

 Notice is hereby given that the United States Environmental Protection Agency
(U.S. EPA) has determined that the above facility is in violation of require-
ments of Subtitle C of the Resource Conservation and Recovery Act of 1976, as
amended (RCRA). Specifically, it has been determined that Michigan Disposal,
Inc. is in violation of Section 3004 of RCRA (42 USC 6924).

The groundwater monitoring reports that your facility submitted to U.S. EPA
have been reviewed pursuant to the requirements of 40 CFR Part 265 Subpart F.
This review has identified the following areas of non-compliance: .

The results of the fourth quarterly sampling analysis have
not been reported to the Regional Administrator. Values
of parameters whose concentrations exceeded maximum levels
listed in Appendix III were not been separately identified
for each well within 15 days of completion of the second,
and third quarterly analyses [40 CFR 265.94(a)(2)(i)1].

You are hereby requested to provide documentation to this office, within 15
days after receipt of this letter, informing us of action taken to correct
these violations and/or to prevent future violations. Such documentation
should include a time frame for bringing your facility into compliance with
Part 265 Subpart F. Please address such documentation to:

U.S. Environmental Protection Agency

Waste Management Division g
230 South Dearborn Street

Chicago, I1linois 60604. : :

Attn: Technical, Permits and Compliance Section

Figure F-98
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A copy of this information should also be sent to:

Michigan Department of.Natural Resources :

Alan J. Howard, Chief = !
Office of Hazardous Materials Control

P.0. Box 30038

Lansing, Michigan 48909

This notice on]y addresses our findings regarding your facility's compliance
with certain reporting requirements of 40 CFR 265.90-94. Other RCRA violations
which may be surfaced as a result of an inspect1on will be addressed at that
time.

Please contact Mr. James Brossman of my staff at (312) 886-3785, if you have
any questions. ;

Very truly yours,

"William H. Miner, Chief-
. Technical, Permits and Compliance Section

cc: Alan J. Howard, MDNR
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TABLE A

Parameter Concentrations above PDVIS

MID 048 090 633 - MID 000 724 831

Arsenic (0.05)
None

Barium (1.0)

None

Cadmium (0.01)
November 1981

March 1982
#1 - 0.013, #12 - 0.012

December 1982
#3 - 0.02
Chromium (0.05)
March 1982

#4‘— 0.50

December 1982

#3 - 0!06

Fluoride (1.4 - 2.4)
November 1981

#13 - 4.8

March 1982
#14 - 4.0, #15 - 3.2

Lead (0.05)
November 1981
42 - 1.1, #4 - 0.35, #10 - 0.1, #11 - 0.75

March 1982
#10 - 0.63, #11 - 0.88, #15 - 2.0, #17 - 0.38

August 1982
43 - 0.14, #4 - 0.14, #7 - 0.51, #8 - 0.06, #9 - 0.10,
411 - 0.16, #13 - 0.06, #14 - 0.09, #15 - 0.13, #16 - 0.11

December 1982

43 - 0.25, #4 - 0.29, #5 - 0.06, #14 - 0.20, #15 - 0.15,
#16 - 0.06
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, i
Table A
7. Mercury (0.002)

. 8.

10.

11.

12.-

13.
14.
15.
;6.

17.

November 1981

(2)

44 & &5 N AL

MID 00O

o el Vet

#1 - 0.0091, #2 - 0.0059, #4 - 0.015, #7 - 0.0085, #9 - 0.006,

#17 - 0.0057

March 1982
#8 - 0.012

August 1982

#1 - 0.0024, #2 - 0.0024, #11 - 0.0035, #13 - 0.0038, #14 - 0.005

Nitrate as N (10)
None '

Selenium (0.01)

None

Silver (0.05)

None

Endrin (0.0002)

None

Lindane (0.004)
None

Methoxychlor (0.1)

None

Toxaphene (0.005)
None )
2,4-D (0.1)

None

2,4,5 - TP Silvex (0.01)
None

Radium (5)
November 1981

&

#6 - less than 20, #11 - less than 80, #16 - less than 10,

#17 - less than 8
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‘Table A (3) MID 000 724 831

18. Gross Alpha  (15)

November 1981
#6-19, #11 - 74

March 1982
#1 - 147, #6 - 68
19. Gross Beta (4 millirem/yr)

A1l of our results have been reported in pCi/liter. Our
laboratory does not have a conversion figure.

20. Turbidity (1)

March 1982
Sedimentation Basin - 14

August 1982
Sedimentation Basin - 17

December 1982
Sedimentation Basin - 17
21. Coliform Bacteria (1/100 ml)

November 1981
¥Vest Edge Drain - 18

March 1982
East Edge Drain - 30

August 1982

" #1 - too numerous to count
#14 - 8, Sed. Basin - too numerous.to count, East Edge Drain -
t00 numerous to count

December 1982
#1 - 4, #10 - 560, Sed. Basin - 140

Figure F-102 .



well 1 '

- JC

L H

Spec. Cond.
"OH

Well 2

oC -’

PH ,
Spec. Cond.
OH

Well 3

.DC
pH

- OH
"ell 4

TOC

~H

pec. Cond.
10H

ell 5

TOC
H
'pec. Cond.
TOH

lell 6

TOC
O H
Spec. Cond.
TOH

Jell 7

- JocC

) &

Spec. Cond.
TOH

pec. Cond.

Background Arithmetic Mean for Indicator Parameters
MID 048 090 633 - MID 000 724 831

Nov 81

12.25
9.38
450.

+ - 0.0083

8.20
7.63
463
0.015

4.75
7.95
459
0.0228

11.00
9.50
280
0.0185

8.90
8.30
466

- 0.017

6.40
9.83
303
0.017

10.80

10.70
378
0.0138

TABLE B

Mar 82

©11.25

8.53
510
0.0163

4.00
7.60
570
0.0078

2.75

7.10

400
<0.005

13.00

11.50

1750
0.0056

1.25
8.70
475

0.010-

6.00
8.60
330
0.0065

12.00
10.40
350
< 0.005

Aug 82

‘1.0
7.70
650

<0.005

12.5
7.45
625

<0.005

6.50
8.20
.550

<0.005

10.25
9.90
1050
<0.005

13.25
7.40
600

< 0.005°

- 7.00
8.70
324
< 0.005

9.75

9.30

325
< 0.005

Dec 82

<5.0
7.60
575

<0.005

<5.0 |
7.30
400

<0.005

<5.0
7.10
450

<0.005

<5.0
10.30
1250
0.021

<5.0
7.15 -
325

< 0.005

<5.0

- 8.10
250
0.0198

58.25
9.30
300

< 0.005

' Yearly Mean

7.38
8.30
546
0.0087

7.43
7.50
515
0.0082

4.75
7.49
465
0.0095

9.81
10.30
1083

0.0125

7.10
-7.89

467

0.0123

6.10
8.81
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22.70
9.93
338
0.0072
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WAYNE DISPOSAL, INC.

POST OFFICE BOX 5187, DEARBORN, MICHIGAN 48128 «  (313) 3260200

August 10, 1983

U.S. Environmental Protection Agency
Waste Management Division

230 South Dearborn Street

Chicago, Illinois 60604

ATTN: Technical, Permits & Compliance Section

Re: Statistical Tests on Groundwater Results
Wayne Disposal Site #2, MID048090633
Michigan Disposal, Inc., MID000724831

~

This letter reports the results of statistical tests for
significance on groundwater monitoring data for 1983. As
described in our last letter of February 1, 1983, the

Michigan Disposal Waste Processing Facility lies totally within
the site and monitoring network of Wayne Disposal Site #2, and
we have used data from this system for both facilities. .

We have sampled ground water in February and May this year,
and will again sample in August and November. Our semi-annual
testing for indicator parameters was done in February, and
will be done again this month. '

Before discussing the results of this year's tests, we would
like to address an omission in our last letter. That letter
reported background arithmetic means for indicator parameters
at each well but omitted the variance for all parameters at

all wells:
Well No. TOC SC - pH TOX
1 23.58 5,912 0.549 36.78
2 13.39 8,336 0.014 19.36
3 2.73 3,152 0.217 68.26
4 "11.23 298,313 0.597 59.20
5 22.68 - 10,149 ' 0.431 126.76
6 3.45 1,064 0.391 51.13
7 453.70 886 0.429 17.10
8 2.66 4,490 0.114 350.73
9 6.12 447 0.725 18.65
10 65.37 583,958 2.568 27.00
11 60.16 19,006 © 2.445 11.72
12 748.32 11,807 0.517 98.93
13 6,313.07 . 1,472 0.041 3.58
‘~continued-
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Well No. TOC SC pH TOX

14 12.86 43,298 0.530 429.98
15 46.03 1,43¢ 0.266 5.60
16 26.50 2,220 0.037 4.33
17 33.94 11,125 +0.685 30.43

.Groundwater data has been analyzed in accordance with

40 CFR 265.93 (b). Of 68 comparisons of February 1983 data

to background using the Student's t-test at the 0.01 level of
significance, fourteen statistical tests qualified as
"significant." The fourteen significani results are as follows:

Upgradient Wells

Well #4 - pH, Well #7 - pH, Well #11 - pH.

Downgradient Wells

Well #2 - pH, Well #5 - pH, Well #6 - pH,

Well #€6 - Specific Conductivity, Well #8 - TOC, .
Well #10 - pH, Well #13 .- pH, Well #13 - T0X,
Well #14 - pH, Well #15 - TOX, Well #16 - pH.

The first impression upon reviewing this data is the prevalehce
of significant pH results. . Ten of the fourteen significant
results are for pH. When these results were obtained through-
out the site, both upgradient and downgradient, only 90 days
after completion of the background monitoring period, we began
to search for an explanation. '

An examination of our groundwater data already in your files
will indicate great variability in its character, even at a
single sampling station. The background variances reported
earlier in this letter attest to this. Concerning pH, values
have ranged from 7.1 to 11.6 at our site, with many wells
exhibiting pH ranges of 2 units or more.

Two different sampling methodologies were utilized during the
background period. Air displacement was used during November
1981 and March 1982, while a dedicated, submersible pump
system was used for the last two quarters and all following
quarters. One possible explanation for 10 significant pH
results in February 1983 was that pH had been affected by the
sampling methods used. The effect has been documented often
in related literature. However, examination of the data

has shown that pH is now higher for some wells than when
measured after sampling with air displacement, pH is lower
for other wells, and still other wells are unaffected.

Another interesting result was the significance in TOC at
Well #8. Due to changing detection limits at the laboratory,
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less than 1 mg/liter at times and less than 5 mg/liter at other
times, we found that our newly established detection limit,

for consistency's sake, at 5 mg/liter would always yield a
significant result. Such results and the inability of the
Student's t-test to take into account concentrations which

were below detection limits caused us to suspect a problem with
the test itself. -

It is our experience that a measured pH as little as 0.2 differ-
ent from the background mean will yield a significant result.
Further, if the test was applied to each portion of the back-
ground data, many of the individual concentrations measured
would be found significant.

Our statistical analysis was performed in March, and it lead
£o an abbreviated sampling program in April 1983, involving
only those 4 wells with significant, non-pH test results. The
results are as follows:

Downgradient Wells:

Well #6 - pH, Well #8 - pH, Well #13-- TOX.

Significance at Well 413 for TOX was repeated.

‘A second investigation made during the April 1983 sampling "
jnvolved pH measurement in the field immediately after sampling,
at our site laboratory sometime later and as measured by our
analytical laboratory. The following results were obtained:

Well #6 ‘ Well #13

Sampled at 2:30 Sampled at 3:25

pH=10.1 at 2:35 (field) pH=9.45 at 3:40 (field)
pH=10.0 at 3:05 (our lab) . pH=9.6 at 3:55 (our lab)
pH= 9.9 in lab report pH=9.6 in 1lab report
Well #8 ‘Well #15

Sampled at 1:30 Sampled at 2:15

pH=9.75 at 1:35 (field) pH=10.7 at 2:20 (field)
pH=9.7 at 3:05 (our 1lab) pH=10.8 at 2:35 (our lab)
pH=10.0 in lab report pH=10.7 in lab report

Of interest here is that while samples from all wells were
handled identically, pH remained relatively constant for two
samples, while rising for one sample and falling for another.
No conclusions could be made concerning time effects in pH ~
measurement.

Groundwater was again sampled in May and June this year;
however, TOX was not included in the list of parameters last
quarter since we planned to analyze for TOX semi-annually in
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February and August. Again the Student's t-test was used at
the 0.01 level of significance. The results were as follows:

Upgradient Wells'

Well #4 - pH, Well #4 - Specific Conductivity

.Downgradient Wells

Well #2 - pH, Well #5 - pH, Well #8 - pH,
Well #13 - pH, Well #14 - pH, Well #15 - pH,
Well #16 - pH.

Again, none of the results of the statistical analysis of
grcundwater data has been previously reported to EPA. We have
delayed this report because of our efforts to examine our
sampling methods, and to better understand the Students t-test.
The vast majority of significant test results have concerned

pH concentrations. For reasons previously discussed, we

believe that the test is too sensitive or that it is not proper-
ly designed to make conclusions about our pH results. Our

pH measurements at the site are highly variable.

It has come to our attention that the agency is reassessing

the use of the Student's t-test in its present form by hazardous
waste facilities. We understand that virtually all sites are

. reporting statistically significant groundwater results. Further,
it was reported in the July 20, 1983 issue of Pesticide & Toxic
Chemical News that all 52 RCRA facilities selected by EPA for
statistical analysis by an independent contractor reported
statistically significant impacts for at least one indicator
parameter.

Excluding our problems with pH significance, only one parameter

at one well was found to,6 be significant and subsequently confirmed:
Well #13 - TOX. We are sampling our wells this week and will

have another TOX result for Well #13 shortly.

We are presently preparing our Part B permit application and
have retained the firm of Neyer, Tiseo & Hindo, Ltd. to assist
us with the requirements of Subpart F. A portion of their work
deals with the results of interim status monitoring. We refer
you to this part of our application, to be submitted shortly,

for a more detailed discussion of groundwater monitoring results.

_We are interested of course in any changes the agency may make
in this area. We believe some changes are needed and would be
happy to describe our experience further with the EPA, in the
interest of forumlating such changes. We will promptly inform
you of any significant results from this month's sampling. If
you have any questions, please don't hesitate to call.

‘.Sincerely,

WAYNE DISPOSAL, INC.

oW '
& vﬂ.“.zgéifi:/t::?>’, Figure F-110
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WAYNE DISPOSAL, INC.

POST OFFICE BOX 5187, DEARBORN, MICHIGAN 48128 e« (313) 3260200

Groundwater Sampling & Analysis Plan
Wayne Disposal Site #2

Equipment

At Wayne Disposal Site #2, we employ the "Well Wizard" system

of dedicated pumps. This means each well has a submersible

pump within it. The control unit and compressor are the other
components which complete this system. The system was manufactured
by QED of Ann Arbor. Problems with equipment should be drawn to
the attention of Mark Young, Don Vilnius of Dave Dickinson at

QED, (313) 995-2547. :

Sample bottles are obtained from the testing laboratory, which
at this time is Canton Analytical Laboratory in Ypsilanti,
(313) 483-7430. Our contact at the lab is Mr. Peter Rekshan.

The chemical parameters being tested for at each of the vanious
sampling points for each monitoring period of 1983 are included
in this plan as attachment A. Since we do not filter groundwater
samples, nitric acid preservative (HNOg) should not be added

to the empty sample bottles for metals prior to sampling. This
preservative should be requested and added after filtering at

the laboratory.

For recordkeeping, two items are required. A small notebook is
maintained on-site in which all pertinent monitoring well data
are noted. These items include name of sampler, date, time,
sampling point, static water level, calculations for determining
purging time of the well pump prior to sampling, results of any
field tests and any other special conditions of.the sample or
sampling environment. This notebook is kept in the files at the
manifest check-in trailer.

Also required for recordkeeping is a blank copy of the "Field
Sampling Report & Chain of Custody Record'" for each point to

be sampled. A copy of this sheet is included as Attachment B.

This sheet must be filled out fully. When samples are surrenderred
at the laboratory, each sheet must be signed by the person
transporting the samples -to the lab, and by a representative

of the lab. The laboratory will copy each sheet for us and

keep the originals. The copies should be forwarded directly

to Mark Young at the office. '

Other equipment you will need includes coolers and ice, electric

water level probe, a measuring tape, keys for well entry, the
Well Wizard control unit and compressor and clock or watch.
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Page 2

Groundwater Sampling & Analysis Plan
Wayne Disposal Site #2

Standing Water Level

Before any water is removed from the wells, the depth to
standing water must be determined for all wells. It is
necessary that this be accompleshed on one day, due to
barometric.pressure effects on the water levels. The depth
to standing water 1is always measured from the top of casing
or TOC. The top of the well casing is exposed by removing
the well head.. Removing the well head is necessary when
measuring the depth to standing water with the electric water
level probe, but not needed if only the Well Wizard static
water level measurement system is used. At present and until
further notice, we will continue to measure water level depth
with both methods.

When using the electric probe, make certain that the probe tip
is cleaned with distilled water and 'a clean rag, followed by

a distilled water rinse. This prevents cross contamination

_ between wells. Lower the electrode into the casing slowly
while watching the needle. Carefully determine the water
level by raising and lowering the probe at the water surface,
by watching the needle. Méasure the distance from the point
on the cable at TOC to the nearest gold clip on the cable
within the well to the nearest 0.01 foot. Refer to chart
included as attachment C to get the corrected depth to the clip,
and add your measurement to top of casing. Record this depth
in our notebook.

The well head is not removed for the Well Wizard water level
measurement. Follow the instructions given in the Well Wizard
operating manual included as Attachment D. Note the depth to
groundwater written inside the well head cap. This corresponds
to a reading of 25.0 inches on the large pressure gauge. If
your reading is less than 25.0 inches, then the standing water
level is below the water level depth recorded in the well head
cap. If greater that 25.0 inches, then the water level is above
the calibrated water level depth. Compute the difference
between your reading (to the nearest % inch) and 25.0, simply
add or subtract this difference 1O the water level depth
indicated in the well head cap, as descrebed in Attachment D.
Record your calculations and computed water level for submittal
to the main office.
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Page 3

Groundwater Sampling & Analysis Plan
Wayne Disposal Site #2

Well Purging

Before purging a well, it is necessary to determiné the amount
of water standing in the well. This is done by subtracting
the depth to the standing water level from the depth to the
well screen. The depth to the well screen for each well is
listed on Attachment E. With this amount of water, refer to
Attachment F. The depth to the well screen is used in T
the graph to determine Dp. The number of standing volumes 7
to be purged, V, is always three according to Michigan regula-
tions. Conpute the total purge time using the formula on
Attachment F. Again record all calculations in the notebook.
Now using the procedure for pump operation in Attachment D,
purge the well for the duration you have computed.

In a number of cases, the pumping may cease before the purging
period is complete. This is due to very slow recharge of

- groundwater to some of our wells. If this occurs, cease work

on-this well and return in 2 to 3 days. Note such occurrangaes
in your well sampling record book. Michigan regulations permit
immediate sampling of such’a well when you return.

Sample Collection & Preservation

Upon completion of the purge period or return to well which has
run dry during previous purging, you are ready to sample the
water. Make sure each sample bottle for a given point has a
label which contains our facility nane, the sampling point, the
date and the samplers initials. If a preservative has been
included by the lab, such a note should be shown on the label.
Fill each bottle to the very top and allow minimal headspace
(air bubbles when capped and tipped). No headspace is permitted
in the small glass volatile organics sample bottles. This may
require several attempts but it can and must be done. Make
certain not to touch the inside of bottle necks or caps. Record
the samples taken and the sampling time on the Chain of Custody
sheet.

When all bottles are filled, place them in a cooler with ice

and transport them back to the manifest check-in trailer for
storage in the refrigerator before_beginning work on the next well.
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Page 4

Groundwater Sampling & Analysis Plan
Wayne Disposal Site #2

Remember, keep the samples cold at all times and request nitric
.acid preservative (HNOg) after filtering at the lab when the
samples are surrenderred. Sample preservation guidelines for
the laboratory (and sampling) are shown on Attachment G.

Sample Shipment & Chain of Custody

At the close of the day, place all samples in coolers, ice them
down thoroughly and transport them to the laboratory. Take

along all chain of custody sheets prepared through the day.

As described earlier, sign and date all forms at the lab, and

have a lab representative do the same. Obtain capies of these
forms and forward them to the main office. A copy of Canton
Analytical chain of custody procedures is included as Attachment H.

Analytical Procedures

L]

The analytical procedures ‘employed by Canton Analytical Laboratory
are listed in the sheets included as Attachment I.

If you have any question concerning groundwater sampling, please
contact Mark Young at the main office.
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FEBRUARY 1983

attachmentc a

Sed. Basin _

Wells #1-17, East Edge Drain, West Edge Drain,

Cholride
Sulfate

- Bicarbonate

Iron

Spec. Cond (4)
Magnesium

Calcium -

Sodium

CoD

TOC (4)

pH (4)

Total Organic Halogen (4)
Chromium, hexavalent
Cyanide, oxidizable
Cyanide, total
Copper

.2inc

46, 7, 13, 15, and 16

Xylene

Formaldehyde

Methyl Ethyl Ketone
Methylene Dichloride
Toluene
1,1,1-Trichloroethane

Sed. Basin Only

Chromium, total
Lead
Cadmium
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attachmenc a

MAY 1983

Wells #1-17, East Edge prain, West Edge Drain, Sed. Basin
Chloride =
Sulfate

Bicarbonate

Iron

Spec. Cond. (4)

Magnesium

Calcium

Sodium

CcoD

TOC (4)

Chromium, hexavalent

Cyanide, oxidizable

Cyanide, total

Copper

Zinc

#6, 7, 13, 15, and 16

Xylene

Formaldehyde

Methyl Ethyl Ketone
Methylene Dichloride
Toluene
1,1,1-Trichloroethane

Sed. Basin Only

pH (4)

Chromium, total 2
Lead ;

Cadmium
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Attachmeﬁt A

AUGUST 1983

o M

Wells #1-17, East Edge Drain, West Edge Drain, Sed. Basin

Chloride

Sulfate -

Bicarbonate

Iron :

Spec. Cond. (4)

Total Chromium

Magnesium

Calcium

Sodium

COD

TOC (4)

Total Lead

pH (4)

Phenols .

Nitrate Nitrogen .

Ammonia Nitrogen

‘Total Cadmium .
Barium

Fluoride

" Mercury

Selenium

Silver

Manganese

Copper

Cyanide, oxidizable
Total Organic Halogen (4)

Sed Basin Only ’ .

Chromium, hexavalent
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. NOVEMBER 1983 .

Attachment A

s
]

Wells #1-17, East Edge Drain, West Edge Drain, Sed. Basin

Chloride
Sulfate
Bicarbonate
Iron -

Spec. Cond. (4)
Magnesium
Calcium
Sodium

CcoD

TOC (4)
Cyanide, oxidizable

46, 7, 13, 15, and.16

Xylene

Formaldehyde

Methyl Ethyl Ketone
Methylene Dichloride
Toluene
1,1,1-Trichloroethane

Sed Basin Only

pH (4)

Chromium, total
Chromium, hexavalent
Lead

Cadmium
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Attachment C

CONVERSIONS FOR ELECTRIC WATER LEVEL PROBE

SUPPOSED CLIP CUMULATIVE .-
" LENGTH " MARKING ACTUAL LENGTH
5° Blank 5.04
10" © 1 ~10.01
15° Blank - 14.99
20" ' 2 ‘ 19.90
25" Blank ‘ 24.84
30" ' 3 . | © 29.81
35! Blank 34.76
40" 4 . 39.72
45" ' Blank 44.68
50" '5 ) 50.23
55" ' Blank Y 55.18
60" 6 60.15 .
65" . Blank 65.08
70" 7 ~ 70.06
75" Blank 75.02
80" 8 79.97
85' Blank 84.93
90" 9 89.89
95" B Blank 94.89
100 ; ' 10 .77 100.44

v ’
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Attachment D

MODEL 3¢12 AUTOMATIC CONTROLLER wi

DESCRIPTION

The Model 3912 automatic controller both controls
operation of the Well Wizard pump and measures static head
level. When connected to an appropriate compressed gas
source, the Model 3012 controller alternately pressurizes,
then vents the air supply line to the pump. The unit is
pneumatically operated and requ_irés no electrical power
_supply. The duration of the pressurization and vent cycles

)
can be adjusted to optimize the pumping rate.

" Figure 1 shows the control panel of the. Model 3012

automatic controller and identifies the components.

It is recommended that the compressed gas source be of
high quality, such as breathing quality air or from an
oilless compressor of the type offered in'the-Well Wizard

product line.
WARNING: Pressure applied to the controller must not
exceed 125 psig. Higher pressures may create

hazardous conditions, and will void system

warranties.

WELL WIZARD™
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OPERATING INSTRUCTIONS

A. WELL PURGING AND SAMPLING a5

1. Attach the compressed gas source to the long quick-
connect nipple labeled Pump Pressure Inlet on the face
of the controller panel (See Figure 1), using female

portion of coupling supplied.

2. Connect either end of the yellow, self-coiling
controller air hose to the short brass quick-connect
nipple labeled Pump Supply on the right side of the
control panel (See Figure 1). ‘Connec; the other end of
the controller air hose to the same type of quick-

1)
connect nipple located in the well cap assembly.

3. To begin operation of the Well Wizard pump, actuate the
supply of compressed gas connected to the controller
block. Five to fifteen pumping cycles are required to
purge the air from the pump and tubing. Full water flow
from the sample supply tube should then begin.-

4. To reduce the water flow rate during séﬁple collection,
turn the throttle control on the left side of the
control panel in the counterclockwise direction (See
Figure 1) For increased flow rate during well purging,

turn the throttle control clockwise.

5 The refill and discharge control knobs as shipped should

WELL WIZARD™ 2
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be in proper position (12 o'clock as shown in Figure 2) .
for average well depths with refill and discharge cycle
times of 6 to 8 seconds each. To optimize pumping
efficiency for a specifié well depth, the following

three-step procedure can be followed: aln

a. Adjust the refill and discharge cycles to 18-15
seconds each. Measure the water volume discharged

in ‘a.single discharge cycle.’

b.l Shorten the discharge cycle period (by counter-
clockwise knob adjustment) until the end of the
discharge cycle just begins to coincide with the
end of water flow from the Well Wizard pump outlet
tube. .

’ [

c. Shorten the refill cycle period until the water
volume per dischérge-cycle decreases 1p-25% from

the maximum value measured in Step a.
6. Operating guidelines

a. Deeper wells require both the refill and discharge
cycles to be lengthened, by turming -the control

knobs clockwise up to one-quarter'turn.

b. The compressed gas source is applied to the Well
Wizard pump to discharge water during the discharge
cycle. The pump is vented to atmosphere to refill
during the refill cycle.

WELL WIZARD™ 3
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"Equal length refill and discharge cycles are

generally desirable.

If the controller does nof sound as if it is
alternating between cycles (pressurizing angd.
venting), the control knobs are adjusted for
excessively long cycle times, and should be

adjusted counterclockwise.

The full range of usefull refill and discharge

cycle lengths is 3 to 15 seconds each.

Higher compressed gas pressure levels provide
tﬁgher'pumping rates. Lower compressed gas
pressure levels pump more.water per unit volume of
gas.

.
The volume of w;ter pumped per cycle should be
approximately 3¢¢-350 ml. If the pumping rate is
unsatisfactory, and the volume per cycle is below
360 ml, recheck the cycle lengths according to the
three-step procedure. If the pumping rate is still
unsatisfactory, check all air fitting connections

for leéks. ’ 7

Maintenance

No regular maintenance of the controller is required,

except for periodically draining water from the internal

accumulator filter bowl. The bowl is drained by

depressing the valve button at the upper left corner of

WELL WIZARD™ _ 4
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the control panel as shown in Figure 1. It is
recommended that the bowl be drained after every 8 hours
of controller operation, especially in humid conditions.
The button should be held down fo} five seconds while

the controller is operating. : ain

STATIC HEAD LEVEL MEASUREMENT

To determine the static head (standing water level) in well,

perform the following sequence:

. 2.

Connect the compressor air hose to the "Static Head

1.

pressure Inlet" quick-connect fitting on the control
“panel. (See Figure 1).

Connect one end of the clear, PVC static head tubing to
the "Static Head Air Supply™ fitting on the contrgl
panel, and the other énd to the static head tube stub in
the well cap. (See Figure 3).

3. Start the compressor by connecting it to its 12 vDC
power supply, then observe the static head gauge.
Record the gauge reading after it .steadies. The reading
is either subtracted from or added to the original water
level of the well, as recorded on the iﬁside of the well
cap cover. ’

WELL WIZARD™ >
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. Depth to Well Screens
Wayne Disposal Site #2 Landfill

¥Well Number ‘Depth to Screen (feet)
1 ' 125
2 110
3 124
4 69
5 93
6 - 75
I . 69
8 - R ' . 75
9 86
10 85
11 . 85
12 % . 82
13 ) ‘81
14 . o7
15 ’ 82
16 ‘ .. o8
17 80
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I.

. Attachmenti. n

Chain of Custody Procedure

A.

Indroduction

The protocal developed by the USEPA (part I-F) has
been used as the framework for developing this
procedure. Its purpose is to provide an' accurate
written record which can be used to trace the
possession and handling of the sample(s) from
collection through analysis and introduction as
evidence.

A sample is in someone's "custody" if:
1.) It is in one's.actual physical possession, or

2.) It is in one's view, after being in one's
physical possession, or

'3.) It is in one's physical possession and then
: locked up so that no one can tamper with
_it, or

4.) It is kept in a secured.area restricted
to authorized personnel only.

Sample Collection, Handling and Identification

A minimum number of people will be involved in
sample collection and handling. In most instances
this will include the sample collector(s), the
sample custodian and the analyst(s).

A Field Sampling Report and Chain of Custody

‘Record (Exhibit I) will be completed at the time

of sample collection by the sample collector(s).

All records. and labels (Exhibit II) will be filled
out legibly in ink..

.Transfer of Custody

Samples and records will be kept-in 'custody' as.
described above. When transfering the possession
of the sample(s), the transferee must sign and
record the date and time on the Chain of Custody
Record. Every person who takes custody must fill
in the appropriate section of the Chain of Custody
Record.

All samples sent to the laboratory must be accompanied
by the Chain of Custody Record and other pertinent
forms. A copy of the forms should be retained by
the originator (either carbon or photo copy) -

. i

Shipping receipts are retained as part of the
permanent chain of custody documentation.

) Figure F-134
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I. Chain of Custody Procedure Cont'd

D. Laboratorylcustody Procedure

Carol Sanford is the designated COC Custodian and
Lynne Riley is the alternate designated to act as
custodian in the custodian's absence. .All incoming
samples are received by the custodian who indicates
receipt by signing the accompanying custody forms
and retains the signed forms as permanent records.

Permanent log books are maintained by the custodian
for each and every sample.

"All chain of custody records and samples are kept
under lock and the keys are kept by the COC Custodian.
The custodian shall see that samples are properly
stored and maintained prior to analysis.

~-pistribution of samples to the analysts will be
made only by the custodian. To remove samples
‘‘from storage, the analyst must sign for the samples

- on the Chain of Custody log sheet (Exhibit III).

: ""“The sample log sheet will be maintaind by the
custodian. Chain of custody samples must be re-
turned to the custodian and to secured storage at
the end of each day or when analyses are completed.

. . 1 ]

" Analysts must maintain sample custody as described
in the introduction above. - '
All .analytical work is recorded in chain of custody
log books. The books'are distributed. to the '
analyst(s) by the custodian. The log books must
be returned to the custodian and to .the secured file
at the end of each day or when analyses. are com-
pleted. The unused .portion of samples will be
retained under 'custody' until destroyed or returned
to the client. All laboratory records will be
retained in the locked chain of custody file.

. -

E. Laboratory Securigz.

All labbratory doors will be.kept locked to assure
access to CAL employees only or non-employees
accompanied by a .CAL employee.

. " Figure F-137
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CHAIN-OF-CUSTODY SAMPLé LOG SHEET

Time

Project Sample Signature of Analyst
Number Numbers - Responsible for Samples Date Out In
* .
o
" Exihibit III
= . Figure F-138
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WAYNE DISPOSAL, INC.

POST OFFICE BOX 5187, DEARBORN, MICHIGAN 48128 ¢ (313) 326-0200

July 25, 1983

Groundwater Sampling Protocol
Background Period (Nov. 1981 - Dec. 1982)
Wayne Disposal Site #2 Landfill

Two different methods of groundwater sample collection
were employed during the background monitoring period
at Wayne Disposal Site #2 Landfill.

The first two groups of samples were obtained using

air displacement. A smaller diameter black plastic pipe
extended downward to the screen, inside of the well casing.
The black pipe led to a "spigot" through the well cap.
Compressed air was introduced at a valve on the cap,
pressuring the annular space between the inner pipe and
outer casing. -This pressure forced well water both upward
in the black inner pipe to the surface and back through

the well screen into the formation. .
Wells were purged by visiting each three times to blow all
standing water out. Sampling was done on the fourth and
subsequent visits if necessary. All appropriate sample
preservatives were added to the empty bottles at the lab
before sampling. No field filtering was employed. Collected
samples were not stored in coolers between trips to the
trailer refrigerator or to the lab.

The second two groups of samples were collected through
the use of a dedicated submersible pump at each well,
making up a system known as the Well Wizard. Compressed
air from a compressor and control unit on the surface
travels down a pipeline to the pump,ractuatiné a bladder
within, forcing the water upward through -a check valve,
up another line to the surface. Compressed air does not
contact the well water.

Purging of the well is accomplished in one visit by
computing the standing water and total time to remove
three times this volume and allowing the pump to run

for this period. Refer to the Groundwater Sampling %
Analysis Plan. Sample preservatives were added to the
bottles by the lab beforehand, and no field filtering

was done. Cooler transport of samples was begun on the
second round of samples after completion of the background
monitoring period.
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ADCED INFO. BY DRILLER, ITEM S

*CORRECTED BY: .

*eANDITION 8Y) ===

§70 7100M  6-66 .
AUG 2 'ubb

GEOLOGICAL SURVEY COPY

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This wall was drilled undar my jurisdiction and this report is trve

to the bost of my knowledge ond belief.
/:: S_/o S22

NDN3EE

L-

ltclﬂ’jn;lsﬂz? NAOﬁA’
/V/" Yy

Address_Ls 25~ //? J/f

REGIATRATION NO.

Signed fﬁﬂ_zé""“““'

A"TMOIII(O RLPHLCICNTATIVE

Du!o’hm" )')_f’.;

 Figure F-150




Ce = ‘.\'-. 3 ‘e

" MICHIGAN

DEPARTMENT OF CONSERVATION
GEOLOGICAL SURVEY DlVlSl.ON

[ 1

WELL SCHEDULE - ., . A .
Date 2 sl Sépterber 28,1959, Field No..
XRecoid by : JHK o Office No. .
* . Bource of dath .oeececusees Drll_'lcr'sﬁog
"8, Lodations State Michizan ... County .. Wayne=Van Buren_ .
Map L HL1LOW Cardens Sub i3, Lot 190 '
SW NW SW. 34 NE.. 3¢ vec. .26 T2 30 Np_. . .& %
. Owner: Country Home Buildercddrees
Teoant .. Edward Kittle .. Address ._.Cont.ractor_ &
Dritter oo G LU LITHEYE ..o . Address o Dridlern
8. Topogfaphin 4
8, Fleootion i1t Soire .
-B. Type: Dug,drilled,driven,bored, jetted@=2519.53 H
6. Depth: Rept. . 2HQ__ft. Meas. comormeeneeee b
%. Casing: Diam. ..o, to in., Typo _blk. i
Depth cmeee- . ft., Finish
8. Chief Aquifer From R 17 - SOOI |
* QOthern .
0. Water teveh .. 89 —_s0. IFL : 19 3%ove, \
2 which ig e, 2BOYE surfaca
10. Pump: Type Capacity G. M.
-  YPower:, Kind Horsepower
11, Yicd: FloW cceooeeee G.M., Pump .12 G.}1,Maas., Rept.Eat.
. Drawdown 101t after .. hours pumping _GC.M.
32. Use: Dom., Stock, PS,, RR., Ind., Irr., Obs.
.. Adequnay, permanence
38. Quality Temp *F.
. . « Tasto) odor, color Samplo .}Gc: ————— e
Unft for
‘.'. « 14. Remorks: (Log, Analyees, oic.)
.
18 3|PC3|F.
. FORMATION Zui|z 3 % | & | reMarks
& . UCcu|al £l <
T bEldon|w
- © o
Sand, vellcw 14 1l
Clav. blug 62 76
Hai‘dwan 6 - 82
Gravel & clav 6 88
Hardpan s~ 16 104
Ouiclksand 26 130
Cravel and Sand 7 137
Shale, blacic + 3 |. 140

Q)

Figure F-151

o




MICHIGAN ; ' B .

. DEPARTMENT OF CONSERVATION . . Weil No. 3
' o ' GEOLOGICAL SURVEY DIVISION L e
. WELL SCHEDULE Ty ‘ N
Date .. November. § _....,10.92.. Fleld Noweemeee L e e
Record by .. o JEE _ . - Offico No. N S
*Boures of data.....o.......DELL1CT S 1O
" 1. Location: Blate .. ichigal - Couaty Wayne=-Van Buren
Map . _Willow Gardens Sup. #3.. 1ot No. 197 =
SW_SW "%' NE .3 sce. 16 T3 gn 85 ‘%_ .
3. Owner: Country Heme B1drs..  Addross
*  Teasnt Ed._Kittle, Contr.. Addres T, e
Diiet Co A. Locke Address . . -
3. Topogrephy N . ..
Flecation it g’;’f’o‘: .
5. Type: Dug, drilled, driven, bored, jettod comeel19e } R
6. Depth: Rept, 132 it Meas. e fte . e
9. Casing: Dirm...3..in,to in., Typo — :
Depth ... {t., Finish «
8. Chicf Aquifer y OSSN . X 7. J—— ft.
Others ] .
9. Woter leoed 9018 TP% ST . ... ! u <
: which is ft. Jotor Burfeoe .
10.. Pump: Type i Capacity G. M. !
Power: Kind : Horeepower 'I i = . N
11, Yield: . FloW cooome- G. M., Pump 0. Qceeeeee G. M., Meas., Ropt. Est. > i
Drawdown 10 gt ofter . hours pumping G. M., ! .
32. Use: Dom., Stock, PS,, RR., Ind., Irt., Oba. : : ; ' . ‘/“ .
Afiet;unqy. permanence . ‘ : :
13. Qualily ; Temp ) ! . N
. Taste, odor, color Sample Yl}: - ‘ 2
Unfit for ' : ‘ .
14. Remarks: (Log, Analyses, eic.) 3‘ .
|
\ ' ]
. a =<leszie | - |
.. u o ~ e R
FORMATION Zul|Ep L £ | REMARKS LT
' 0O%cial Fle S N .
. T LlBowln” 3
(= )
Sand, vellow 12 12 )
Clav. blue 66 78
Hardpan 25 103 . .
1 Clav, blue 9 112 .
- Quicksand 7 | 119 il
. -__vac‘l & sund 11 130 ..
Shalc: blacl -. 2 132
. ; i DO Figure -F-152




(.. . € |
L I °
i €5 8 MICHIGAN . Vg
.. I DEPARTMENT QF CONSERVATION_ —— .
‘e . : " GEOLOGICAL SURVEY DIVISION "
- WELL SCHEDULE : L
¢ Dot . 10/7/44_ . 102 FleldNo._ 23 -
& © Recordby.._ . J. G. R, " " “OfficoNo. ...
E@uneo?dMa“;“_*”ngmnniﬁgtign"fIQP“311l&ﬁﬂupf"3911Y1ll0
o 1. Location: State Mehdpgon o ccuntyﬂﬂmm.-lan.‘.&upm...-._
* Mep...Ballovilla, tost ‘well # 2 :
5 5__{.-.7-;4_4_}.1___- }f’?fcc.é i Bl ﬁfm 8 %
2.0w5«a&di&i¢1"“lﬂééég ....... Address —
Tonnnt: . Addrees ___, ; .
1 Drilledu . X :Dunbar & Sona. Address _Doltanfhia.
3.‘* Topop-;-aphy = B ! .
. Dlevalion ________g. ;cbf;;g . R B .
5. Type: Dug,drﬂ.led,drivon, Lored, jr.ttcd-.-.._.lg.{% ; ' T
6. Depth: Rept..... ft. Mehs, ft. i
. . 7. Casing: Diam._____ in,to.___in., Typo.
Depth .____ft., Finish _
8. Chief dguifer From fhoto . 5. .
-Others : =
S Waterlood g1, ToPE. - 19 ?)ob?uv;'—-—‘“'—:‘
o which iz _ . it. gz’ﬁj‘: surface .
10. Pump: Type Capacity -G. M. R
Power: Xind - Horeepower . _. U
| 1L Yidd: Flow _____G.M. Pump.__ 40 G, M., Meas., Rept. Est, i
Drawdown ———tt. after.________ — hours pumﬁing G.M, - |
" 32 Use: Dom,Stock, PS, IR, Iad, Tre., Oba, : —
Adequacy_, Permanends . - : ;
I8, Quality .. . Temp 7.
j.‘ut;s, i:arior, color _ —— Sample %?....:-...__-..‘ . ||
Unst for . i TR
18, Remorks: (Log, Analynes, etc.) _!.L.cm.a.s__la}aeJ..ﬁr.es.tcrlx.L*nn.pm senj
mﬁo.::_.t.o:?::z'._.qn__c.em.;gx:z._pmp.cr_tn.__.lmaxfsram.:.ii.th
BRejent wolds , G U o nimvnmadal, o \
; .62;4%14~A£41ML4Q\_ A « A -
¥ ) . .
e P ® . a - ar '-q .
: -, ¥ a o 5 s = -
‘ ' ~ % l E’_ i B MARKS
"“*" FORMATION S L RIED & |F |REMARN .
v = 0 : e Ak :
: B V. E 92N a -
-2 Yollaw eand ond clay ?__)i 2;5:)
. "glns—gl;;;z_zﬁ d_nnd cloy = - 55
5 ) Y Tlttlo wter =1 104
Muo ¢lay - ¥
Blrclz, 100y ahnle. and = Tta 55
. [rna

WelT No. 4

Figure F-153
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.- R T

Heve no logs for 56 and T locations.

vould oxpuct thesa to be gomewnat similai:'

to 78

Toyd lotor Company Tomber Plant

-~

Water worka ot Rawsonvilla Daxa i
)% well ilo.2 = Juat wost of Eawsonville ;
dom on north side of river, 3 mi.3 of i
Yo.12 location R g
o < Moy -:.‘2‘;—':‘.' |

Sand, clay boulders 3 : Q.‘:*_'-Eg}_, SN
Sand, 1ittle clay: : § B0 R
Cosrse vand and fime gravel - 55 - 95 5
Cravel, sand, and clsy . - 51300 g
Boulder clay 2 30.° 130 &
Hard shals 5..135 3
: . 3
- '....- .%

. 3

Well No. 5

_Figure F-154
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UN 10 v

(

1, * Hell No. 6
NORTHERII COMPANY

lacse

INCORFORATLD 9
& TEST INDIANAPOLIS o MISHAWAKA o LANSING 24"/
@EQEZL:' z 7 /O’?J /Lu/m,w@?,m (.p M?Qfdb 720'.
O PERMANENT . Job No. _L-32338
WELL LOG No._69=E_ ciry_ YPSILANTI TOWNSHIP ___Counly_2kaolelinzaur
Owner. YPSTLANTY TOWNSHIP s Township Z/ hatloom i
, 2 W yilie SW Section. U, T 3.5y R
Location = ..:i- (87 zor: , . State_27ZCLitG @22
From l.qn OCV.P(F 25" West of Well No. j&@tw L;f_?faﬁzuf?&a&?.u?.f_zfmwr
Fxom Slroel or Road___Bridge St. -
FROM NATURAL GROUND LEVEL
FORMATION FOUND — DESCRIBE FULLY : “Dapthto | Dewhto [ Thiciners | svc
Siralum Siratum Siratum Lovel
Brown clay ' . ' 0 16 16
_Brown sand 16 17 1
Blue grey clay with stones .17 33 16
Sand & gravel, fine sand, brown 33 34 1l
Brown clay . 34 38 4 :
Sand & gravel, coarse 38 41 3
Grey clay ’ ' 41 42 1 )
Sand. & gravel - coarse - 42 45 3
Sand & gravel - medium : 45 50 5
Sand & gravel - medium with fines 56 60 10
Sand & gravel - medium with fines & coarse 60 75 15
Sand & gravel - 75 80 5
Sand & gravel - medium | 80 85 5
Sand & gravel - fine material black ' 85 90 5 ./J "'/i
. ; 7
Sand & gravel : 90 m 13 | T 50
] S
Hard shale - black,/_;jaj,/}%, 106 117 17
Soft shale - clay like - grey ‘ 117 125 8
“BIAacK snale s 1257131 G
;Af-'au{'-tjf ‘
Limestone : 131 135 4
5 ' CableTool —______Rot = ). i
Hole_ji."olo Drilled by:{ L o Jetting
RoverseCirc. __________Bucket ___ ___  Auger
_ Rotlary Hole Grouled: Neat Cement Drilling Mud Oihcr
Cosing._ol "OD From _ 0% % "above g;ound to 7 7_.lcot below g.rq;und. Weight ——_____ Pounds per fool

! .
Screen /_/t "setfrom _ 9T 16 _L 0.3 _ teo Mako 321’&7&0071/_ Iype J‘Z".':'Poc;)ﬂ’: Slot _s 0.0 g

Pumping test e GPM drawdown to e Heetaltoe liours pumping

Date Cmi\plolod o /0/8/(: ?.__,_,_____._.. Drillor ﬁWMO(O‘Z T...?/(?G &MA’W& ke F.Igure F 155

.- ———




PR 8

@yne NORTHERY COMPANY /_fen No. 7

INCCORPORATED

O TEST INDIANAPOLIS o MISHAWAKA o LANSING H/f
.[3 PERMANENT 0 = %2 " Job N, L=32082
WELL LOG No.__2 city__ YPSILANTI County_ WASHTENAW
Oviner YPSILANTI TOWNSHIP . : Township_YPSILANTI ____
- : Scclion 2080 A N
Location SENESE ’ Stale MICHIGAN_______ _

From Land Description _170' West of guardrail of Rawsonville Road
From Streot or Road 610' South of Huron river (South bank)

FROM NATURAL GROUND LEVEL
FORMATION FOUND ~ DESCRIBE FULLY - g FApH (- - (el (-t
Stralum Stralum Stratum tovel
Fill - clay - : 0 24" 2
_Top_fill & rocks 2 4 2
Clay - brown ‘ 4 9 5
Clay - sand & gravel 9 18 9
Sand & gravel - some clay 18 25 7
_Coarse_sand & fine gravel 25 LY W S—
Sand & gravel - rocks & shale 49 _|( 78\ 29 2213 L
N \H_,_'/ !
‘Shale ' 78 80 2
Some of the shale in thick strips
(747 + (.90'7')'
’ / -
£Lne 685 70p0 7% -(‘_uwt e,
AUDLD INFO. BY DRILLER, Tk NO.
«CORRECTED BY: =
**ADDITION DY
- CobleTool _______ Rquv.' — Jeting
Hole 36 _"Dia Drilled by: M d _
; Reverse Clrc._ X Bucket _____  Auger
Rotary Hole Grouted: Neat Cement ____ ¢ X Drilling Mud Other

Casing __36."0D From_l 68" "above ground lo__35__ fect below ground. Welght _______ Pfur*h se:; fool
Screen 16 v sq lrom 79 _ 1o 59 fcot  Moke LAYNE ____ type. S. S_.._ Slot __4' &4 _ _
XRAANCHTKX XX XX XA X XK )Szg(‘m(.mwc.wm Y{E\:’&S{XQBI{.“{!(I%O \yxxxxrxxxmxxw,x x S

. COONROD ° “*/%"% i
L.p. C F1qure F-156

Date Completod 9/9/68 Driller



Cona, 1801 Rev.12/6) v
[rees MICHIGAN DEPARTMENT OF CONSERVATION it o -—‘
of GEOLOGICAL SURVEY DIVISION " - 4,._,.‘8/
Semple No. Jﬁ///‘,-‘ A Well No. 8 Owner HKo. *l
| WATER WELL RECORD (-3¢2%0 6
! County Twp. . _ . k_ ' Town Range
W'QS"QV\(}VJ Yei ’au‘{‘a SE M tSWiSEesec. ZF S ws.| 7 e

Iblsunu from Roads, Sectlon Linus, etc.

ApproX.

876" w.

of Rowsonville rd

l'n‘\mef (.0 -

¢ (2

RS

' L ]
I 18506’ N of Textile rd SE cornev tacZy
| THICKNESS|DCPTH TO Ou.nar:
FORMATION OF DOTTOM OF . . "
° ° STRATUM STRATUM \/ [=) g,[ D M‘)‘/ +me L /‘ 120
Address: i v
- .
|_Grocel S S .
Driller und Address:
ey 2 | (2 |[€oyune Neythevn =T Torner
T well ‘Depth ? Date of Completlon
" Clay S voele {6 |22 102 ft. (0-22 ~6S
d [(Jcabte tool [) Rotary [J oug  [gR.C.
| Clag, lo 22 (Joriven [ vetted [ sored
i / Use: Doomestlc J:"flPubllc Supply D!ndu:try
% 1 )‘5.'.. o 42_ Orectgation O atr conditionting [Jpewstering
| C’eﬁ‘" ‘am Foc ’f , DTost we l i D
L. C( PR : t' (O < 2 Cai-i’nq: Ciam. Height: Above/btelow
D“? d & c!“f C} szina to é / ft. Depth|surface ft.
. C(Q?A.J g Q o) Type-welght
l { in. to ft. Depth
Saud g rave/ 2 | 62 |w
{ Type: Dl
?l"dzf/ﬂ" 30 /2.3\ Slot/(isuze Length
D .
C!é:.; B L_e,[@ /0 <\(O_7: \. Set bdtween ft. and ft.
3 Accesdorlos:
e | - - water lavel: 5
PO ( 51" ft. above/below
g_/?'»'l) H _’l-'/"",.\) _____ft. above/telow
’ Meas. by Date
Orawdown: 75’6” P L. .
ft., after hrs, pumplng/q%.p.n.
ft. after hrs. pumplng gepem,
Meas. by Date
Flow:
9.p.melgaep.h. Temp: °F
water Quallity In Parts Per ulillon:
tron (Fe) Chlorides (Cl}
Hardness
Elevation: , -
ALE RS 7572 (4. above
Source of data:
Record by :
Oste:

Remgrhs:

Fiqure F_1iy



GEOLOGICAL SURVEY SAMPLE No. [ % | l l ” l “__HJ l l JLL_H__LJ_‘

OCT 41972 { WATER WELL RECORD  Mell Now 9 7

ACT 294 PA 1965 =
I\ LOCATION OF WLl | 2 /R

i

('l-uuly Township Namw Feaction N Sm‘.llllE Nurlnl)cr Tuwn Numbues Hange Numbuer

Gosils PPr N AR & eS| 3o 2o

||)|'-l.|nrn -\nd Du-.cllon h;; i'lu_.:-&blnw 3 OWNER OF WtLL: -

w-,lo,__ Ve
/560 losedal C/,/.fw 2 udin fa

vl addianee Fe Gty of Well Location ) "7 /»4 a X
Lo at g with 27 o s GGon below Skutch Map: A4 WELL DEPTH: (¢f un\ululud) Diuto of (.onuluuun

-1 o D Cable tool ﬂ Aotary D Drnivun D Duy
D Hollow rod I:l Jettad D Bornd [_-] p—

I
I
[}
|
|
L : e
- 'J' - .IL - —Il-_ il 1 6 usk: B’Uunmbuc D Public Supply [:] industry
|
1
]
1

Dlmomion D Air Conditioning D Commuercial

—-— } M D‘l.sv Wall D
Ll

| | 7 SASW(' Thruaded (2] welded D Hueight: Above/Below
l " e I 1am,
b Suiface f1.
-
] THICKNESS | DEPTH TO 3 l = ’
12 FORMATION OF BOTTOM OF . to fi. Dupth | Weight 1 1bs. /1t
STRATUM | STRATUM . to ft. Depth | Drive Shoe? ves FFlne []
8 SCREEN:

| IA A (./“ Cf 7 ra ] /L / [ Typa: IQED prAass Dia.: J -

. Stot/Gauze : ) § e Length L‘ i
C /,4 7, /67/"'(— 6 3 7 } Sct between 61 ft. and i l fr,

; / v .Fiuings:
Jﬁprj C;'—?ue,/ /¢ C///

9 STATIC WATER LEVEL

_ ft. bulow land surface
10 PUMPING LEVEL below land surtacu
o — r_i o
d' (.-'_ ft, after z—hm. pumping ‘J__ g.0.m
,

. ft. after nrs. pumping g.0.m.,
}1 WATER QUALITY in Parts Per Million:

tron (Fu) | i Chiorides (TH

Hardnuss _ Other
12 WELL HEAD COMPLETION: [T} |n Approved Pit

[ pitless Adopter [} 12°* Above Grade
13 wen Grouwd?E Yos D No

D peoat Cement D Buntonite D

Dupth:  From " f1.1o 1.

14 Nowrest Sourcu of possible contamination

fout Ditection Tvveo
Well disinfucted upon complution Dvus D No

5 : =
15 pume: D2 instat

Manufacturer’s Name

ADDED 1%.tU. BY DRILLER, TTEM B0 Mode! Numbar & 47 T np,évms P ]u
~\ Longth of Drop Pipe_& J . canacity G.P.M,
SCunieti BY Yo Typu: [[] Submersible
A . ' O set O Reciprocating

eeANDITION AYs
USC A 2ND SWLEY 17 NCCDCD

[16 Remarks, clevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: ,

This well was drelled undor my jurisdiction and thes report s rua

to tha hiust of my knowledyu aml buhief,
cCo. 0388

7 ﬁﬁl;?t:’({ﬂsgﬁ 3‘;{5&“1 mu RLGISTRATION NO
" 1 IN HAM L .
QJ qJ‘-CLc_.m,..J.—wa" Mﬂ_ék

Addruss ‘}IS_CAM BRWG E_.__I{PAL{.!?NLL,_M

-. Wx/ j/Z/Z’.-_.n.....___;; -1

[TARTULEY A8 P LT R LT | utAl IvL

“7‘ NI)M Rav, 12-6H)

‘ Figure F-158
CEOl OCICAT SHLIRVEY COFPY



.GEOLOGICAL SURVEY SAMPLE No.

a DEC 061979

[

-l

WATER WELL RECORD L >

ACT 204 PA 1966 < Well No. 10.2-

1 LOCATION OF WELL | B 7

County Townsiup Namo Fraction Section Numbar |[Town Numbar Range Numbur  §
X ) : g

LAY E Van RoreN 0y SE v SE «f 2 /5. L e

l

o) MmicE
Strewt address & Cily

453830 ECORSE KD

Distance And Direction from Road Intersections

Noirm Sipe‘or Aombd
C.'rl)” Local-on él‘- LL(: Vi'LL_g KD

3 OWNER OF WeLL:

Address o/ 0 5~ L JEST /)it e ROUKGE &
DETRoIT- /7)1 /9202

é-’:fvca?»u. 2 lvrows - FreonN A UT DivisioN

Locale with "X%" in section bulow Sketch Map: 4 WELL DEPTH: (compieted) Date of Completion
I | I
. I T . : 2L =12 -DF '
- ._._I. - _:_ _:_.__. 5 D Cable tool £ @ Rotary D Driven D Dug
I | I D Hollow rod ' D Jetted D Bored D
I AU X x - -
bl ":"""i' - -: T . 6 US'E-E Domestic ) Public Supply J indusuy
| f | o, - 3 Dlrriqation D Air Conditioning D Commarcial
e s ey -~ [ ; YO
A ; estwent [
J | I
| | 1)( i 7 CASING: Threaded{}g:] WeldedD Height: Above/Below
LS ) Diam.
1 MILE 4 u* . Surface ft.
. THICKNESS | DEPTH TO :
2 FORMATION oF T i—'f‘- to /élh. Depth | Weisht 2] s/t |
STAATUM | STRATUM in. to fr. Depth  y Drive Shae? Yes B no [[] |
' . B SCREEN: '
(JEbtons _(7,6? LD at & Tvee: DNy ar £ Dia.:
N ¥ Stot/Gauze Length
APFH{ . ?H VD) \"'I ) /“/ Set between ft. and ft.
. Fittings: .
Happ Brve Lipa el Lo -
& . 9 STATIC WATER LEVEL ]
\_S,UFT /%L.Uf /)L/—} ty o 25 gj’ 2 ft. balow land surface

10 PUMPING LEVEL below land surface

/1St after .?, hrs. pumping "/l/g_,” SaDerite

Vo DY TR Loz Cesy GBI VEL Y2 1120
J
Hoen lonay Susee 18 | /195 fi. atter __hrs. pumoing _________ a.0.m.
11 WATER QUALITY in Parts Per Million: %
\S‘OFT 5L(/’L: C’L/')(f’ 22 Vs tron {Fe) Chiorides (C1)
. Hardness Other

12 WELL HEAD COMPLETION: ["] tn Approved Pit

E] Pitless Adapter \ D 12°° Above Grade

13 well Grouted? &Yes D No
Neat Cemant Eaentonite D

Depth: From ft. to ft.

14 Nearest Source of possible contamination

laa_feet ,S /A Direction _/ SR IALEIEL D Type

well disintected upon completion E]ch D No

N7

15 PumP: ' D Not instaliod
Manufacturer’s Name P ERrnToN

Modet Numbee 52> /.2 HP Y2 vois 22N

" Length of Drop Pipa_{/.2_tt. capacity £2_G.P.M.

Type: E.Submevsiblo

B\

L]

+ USE A 2ND SMEET IF NCEDED

D Jet D Reclprocating

-

DEPIN 10 RUCK

ADDED INFU BY DRULER, VTEM NQ.
®CORRECTED BY
=°ADDITION BY
ELEVATION ’.'

16 Remarks, elevation, source of data, etc.

-

17 WATER WELL CONTRACTOR’S CERTIFICATION;

This well was drilled under my jurisdiction und this report is true

10 bost of my h wiedye and bulm
et TS reesnid (. Lve . Ri-0385%

Da7d

100M

(Rev. 12-68)

REGISTERED BUSINESS NMAME

address L0 L1 )ECT ﬂ?ﬁ"ﬁ/éﬂm - /{’R?)CF/NT/_

REGISTRATION HO.

Sionod/f /'.-’J--j/7u S : Date //"/.4: -79

) AUTHORIZIED NEPRESENTATIVE

- 'Fi'aure F-1 59



.~ DEC 061979

VEULULUILAL DQURVET DAMILE 1INV, 1 l

L=l

-~

O

"WATER WELL RECORD : PR
. ACT 294  PA 1965 2P = Well No. 11, bk
1 LOCATION OF WELL | _ - 7 el
County Township Nama Fraction, = C Section Number |[Town Number Hango Number
cd < .
llagnlE Van Buren Py SEuSC / 3 /S, S Ear.

Distanco And Dn'ecnon from Road intersoctions
Y550 ECRSE KD.
Ie) Piice LIEST GF Beotévicte A

Streth address & City of Well Location

NCK T \_(’//)4.-’ OF /)/o AD

3 OWNER OF WELL: :
i 17)07T0RS - ARSCN AUT Duvisiar
AdUress 1 /8 S~ (OEST /TN RUKEE

Derworr - 1M 498255

Locate with X' in scclion below Skeich Map:

4 WELL DEPTH: (completed) Date of Compietion

A\ aen Lrie Ceny q Bopyet

M
T T I .
bl 129t t)-14/-PF
L _.{. . _:_ _:._ — 5 [J cabia tool E;] Rotary [ oriven - (] ouws
I | | - . x ] Hottow rod [J Jetted ] sored O '
€
Wi "'I""':' - ":"" - T 6 USE: [¢] Domestic’ (] public Supply O industry
yoo1 . v * [Doeivation [J Air canditioning [ Commercial
o =y — s e b " ' s [Jrestwenn [
BRI : =g
I \ \f/ . - ‘ 7 gi‘\asﬂl‘NG: Throadadgl Wolded[] [Heigh(: Above/Belaw -
5 - .
| R S8l . Surface fr.
I THICKNESS | DEPTH TO . =
2 = FORMATION . oF - | poTTom oF _im. to /AL tt. Depth | Woight 11 bssm, |
- : . STRATUM" | STRATUM in. to f1. Depth | Drive Shoe? Yos X]no []
k 8 SCREEN:
[/ \._9/-.)//}‘) s 3 . S X Tye: _NONZ Dia.:
) , Slot/Gauze Length |
A}/ol{" (22 g’f:)}!f /) < . 67 ya d Set between ft. and ft. \
- ” Fittings: . <0
P
Sver Bewe Cehy Al 4n ‘
. 9 STATIC WATER LEVEL .
H,ah),) AL e ﬁwq 75 ’ /,A€— ; 3_@__ ft. bolow land surfaco ol

bt -

10 PUMPING LEVEL below land surface

8 4 n. aner&hrs. oumping 8 g.p.m.

S 2L

129

ft. after ___ hrs. pumping g.p.m.

,{;{5_{9 3 SH;‘-?LE G §

11 WATER QUALITY. in Parts Per Million:

iron (Fe) Chlorides (Cil

Hardness Other

12 WELL HEAD COMPLETION: [T] 1n Approved Pit
@ Pitless Adapter [] 12°* Above Grade

13 welt Grouted? m yes [:] No

D Neat Cement E Bontohite D

Depth:
14 Nearest Source of possible contamination

From ft. to ft.

2022 _ieot Jr4) Direction DA E1E LD

well disinfected upon completion gVus D No

Type

15 puMP: o (O not instalied

Manufacturer’s Name ﬁé’f? Meinl _

Model Number _, 572 2 2 we 22 vois _2. 30
Length of Drop Pipe 5 ﬂ 1. capacitvl&_G.P.M.

Type: [ Submarsibie

[ Jot

[ Reciprocating

USE A 2ND SHCET IF NEEDED

16 Remarks. elavation, source of data, etc.

AQUED INFC BY DALLER, ITEA MO
*CURRECTEO BY _
*SADDITION BY.

17 WATER

WELL CONTRACTOR’S CERTIFICATION:

This well was drilled undur my jurisdiction and this report is true
toAhe bost of my-knowledge and I‘H;Iieh—
LUSSER JIR1eeine Co ., LNe.

REGISTERED BUSINESS HAME

81-03%RE%

REGISTRATION NO,

Addrass 2002 L DEST 2iiCmigrini = LJEC1em NMT

Sinn‘uﬂ /,n—--','/l‘ /7 Lo -/:x L

ELEVATION ';% : :
A

oirin 10 RUCK ?;‘"n .

Dard #1COM ({Rev. 12-68)

GEOLOGICAL SURVEY COPY"

Date //‘/_/a' ,79

- Figure F-160

AUTHORIZED REPRESENTATIVE
.



. DECOsIrs

LOCATION OF WELL |

WATER WELL RECORD

ACT 294

PA 1965

(TS WS | B

JL ) L1 1 1

) ) WS SN RN S
% -

Wl No. 12,7 -

[
[Cl.u.mlv Township Name

la Jpntint e

\/Ar( idur =S

Fraction

:bJ{_J% A

Town Nuinber

"2 A/S.

Saction ,Numbor

</

Range Number

L B4y,

Jistance And Direction from Road Intersections

/6 035 VAN Boxit SeuTkSioe OF Resd
o e MIEST OF ﬁéLLL::-(:LLE ND

treet address & City ot Well tocation

3 OWNER OF WELL: _
Add(_;'m'mc)?ﬂt_ Metors- .‘:}HGONHUTDNJ_MO:~
19SS)LS WEST NDilnwRrukEE

Dc‘TE{OJ"T' - N . <) 8200

y

‘13

i osale wuhﬂ"x in seclion below Sketch Map: 4 WELL DEPTH: (completed) Date ot Completion
T 1 T . e
[ B . 20 . )72/~ 79
__..!. pu— " :_ — : 5 D Cable tool {Z] Rotary D Driven D Dug
I . 1 | _ ] Hotlow rod D Jetted g Bored O
! Wi ":'--4'" = -Jl-—— t—l" 6 USE: [[JDomestic ] Public Supply [ industry
i 1 | . Dlrrinaiion D Air Conditioning D Commeccial
e — — ——— — Mi.
::. T.71 4 i Al [Nrestwen [
- 1 I | pios =1
l ¢ )] | 7 CASING: Threaced [&] Weided ] | Height: Above/Below
- 1am,
e 124 Le g . Surface __. ft.
. THICKNESS [ DEPTH TO < . 5 i .
g FORMATION & BOTTOM OF in. to ;L_fz. Depth lWe_!ght —d L D3/
1 - . ' STRATUM | STRATUM in. to fr. Depth | Drive Shoe? Yes 54 No []
v R B SCREEN:
fiteeno Jand : 5 S | rwesSrsmesss  ovia: £/
l y . Slot/Gauxo 20 targth A/ﬁ.{
”!.Zﬂ..ﬁ Clife ) az"ﬁl/ i q /4-/ Set betwaen K5 #. and dC} ft.
\ s 55y g Fittings: — ;
WHagn Beunllery o Y Hem 2 DinckER 9 Peut :
. ) 9 STATIC WATER LEVEL -
- ‘. 4
E1ie g Sunt> 20 | 2o | Lot volowiand sutoce
. 10 PUMPING LEVEL below land surface = [
“ 5
l Sorr Lroelisy 0 20 4/ . atter Z2_hes. pumping 20 s.p.m.
E’l ﬁ!E S;_;, nt D {'_1 ﬂ.?;:?{:) .‘; é‘-; /9 5‘;7 — i ft. after ___hrs. pumpning —— f.p.m.
. 11 WATER QUALITY in Parts Per Million:
' iron (Fe) ) Chiorides (C)) 4
. .
Hardness Other
12 WELL HEAD COMPLETION: [ 1n Approved Pit
" g] Pitless Adapter D 12°* Abovu Gradoe
13 weit Gromud?'@ Yes D No
X D Noat Coment XQ Bento‘nila D
' Depth: From f1. 10 n.
14 Noarest Sourco of possible contamination
115 teet >$ Direction J DL, E 12 7> _Type
Wwell disinfected upon complation E.z} Yes D No
15 pump: Ngt installed
' Manufacturer’s Name =< 217 CT O
’ Model Number ‘-SD / 2 HP 2;3Volts é30
L. Length of Drop Pipe /‘/2 ft. capacity _&..G.P.M.
| Type: £ Submarsible
L i D Jet D Rociotoculinﬁ
-
1 UBE A 2NMD SHELET {F NCEDED
16 Remarks  eleyatiog, Seursem! pata. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
ADOEY InFo ‘[,’Q * This well was drilled under my jurisdiction and this report is true
'CORREC‘“D BY tohe best of my ks Im:_lue and behot g, !
\gl-ug sER_/ '2;{' 1 LIV gg L[Q. Kl-C35K
I ..‘DD“‘ON o REGISTEHED BUSINESS NAME REGISTRATION NO,
ELEVATION ;5« -
DEPTH TO ROCK TE Addrass [ O/ L =S 7'/}7/:14'1// G - /{ﬂj‘uﬁfw Vi
o A, ~ :
I Sinnnd%/{u.'jﬁ ettt 2N Date //—/fr‘,)'?

J00M (Rav. 12-68) ;

o . .

~ AUTHORIZED REPRESENTATIVE

GEOLOGICAL SURVEY COPY

L Figure F-161



Industrial (45)
Well No. 13 TD 951 in Sylvenia (32)

1-35-TE . Brine - v///
Ypsilanti Twp. (Washtenaw Co.) ' -
Michigan Consolidated Gas Company -
Willow Brine Disposal No. 1 . Permit No. BD 142

Drilling Contractor: North American Drilling Co. (Rotary 0-750)
(Cable T50-951)

Location: SWL NEL SEf Section 1, T.3S, R.TE.
800' from north and 893' from east line of quarter section

Elevation: T23 feet above sea level (rot. bush.)-

Record by: Peter Caterino from sample log; submitted by the company; some
formation tops from Schlumberger Laterolog-Gamma Ray-lleutron (83)

Thickness Deypth

(feet) (feet)
PLEISTOCENE:

Drift:

Gravels and coarse Sand ' 103 Sj

MISSISSIPPIAN-DEVONIAN:

Antrim: g
Shale, dark brown, pyritic ; 28 131 83
DEVONTAN:
Traverse Formation:
Shale, medium gray, calcareous , 48 179 3

Traverse Limestone: - .
Dolomite, gresy-brown, very finely crystalline, fossil
shadows, broken slight porosity,.no shows; and Chert,

- milky, conchoidal 5 184

Dolomite, gray, very fine grained, fair crystalline porosity,

no shows 10 194
Dolomite, gray-brown, very finely crystalline, fossil

shedows, N.V.P., and Chert, milky white, conchoidal L 198
Dolomite, gray-brown, finely crystalline, slight crystalline

porosity, no shows 22 220
Shale, medium gray, calcareous 20 2Lo
Limestone, medium gray, micritic, fossiliferous, N.,V.P.,

and Shale, gray v . 17 257
Shale, medium gray, calcareous 31 288
Limestone, gray, micritic, fossiliferous, N.V.P. 2 290
Shale, medium gray, calcareous 1L 304
Limestone, gray, micritic, fossiliferous, N.V.P. 2 306
Shale, medium gray, calcareous : 43 349 3,

(170)
Dundee: )

Limestone, light brown, skeletal, micritic, fossiliferous, ..

N.V.P. : ' 51 400
Limestone, light brown, fragmental, fine to medium frag-

ments and crystals, fossiliferous, fair to good frag-

mental porosity, no shows ) 76 476

(127)

Figure F-162



_ L.P.G. (33) _

Well No. 14 TD 2137 in Salina (42) /
1-3S-7E Facility

Ypsilanti Twp. (Washtenaw Co.)

Michigan Consolidated Gas Co.
Willow Cavern No. 1 ' ‘ Permit No. 26603
Drilling Contractor: North American Drilling Co. (Rotary 0-2137)

Location: W% NE% SE4% Section 1, T.3S, R.7E ‘
537 feet from North and 1055 feet from East line of quarter section. '

Elevation: 723 feet above sea level (rot. bush.)

Record by: P. Caterino from sample log and core descriptions submitted by the
company; some formation tops from Schlumberger Gamma Ray-Neutron (sj)

Thickness Depth
PLEISTOCENE: (feet) (feet)
Drift: '
Sand, brown and gray, fine to coarse grained, scattered
" varicolored grains, well rounded, poorly sorted,

loosely compacted, washed hole .14 14
Sand, light to medium brown, fine grained, sub-rounded, _

well sorted, loosely compacted, washed hole to 30' 25 39
Clay, medium gray, homogeneous color, very sticky 11 50

‘Gravel, clear to light brown, scattered varicolored grains,
fine to medium size, poorly sorted, drilled 20' in
2 minutes 20 70
Gravel, medium grained, medium to very coarse in size, :
‘varicolored, poorly sorted, well rounded, drilled 27"

in 2 minutes, lost circulation at 97', mixed fresh
water mud and loss circulation material 38 S
(108)
MISSISSIPPIAN - DEVONIAN:
Antrim:
Gravel, gray to brown and varicolored, fine to very coarse, .
scattered large gravel 1/8" diameter, drilled roughly 7 115
Gravel, varicolored, fine to coarse with many 1/4" to 1l/2"
in diameter, well rounded, drilled roughly 15 130
shale, dark gray to black, platy, mixed with gravels
from above 9 139 ¢
—_ * (31)
DEVONIAN: ,
Traverse Formation:
Shale, medium gray, soft A 40 179 ¢

Traverse Lime: .
Dolomite, gray, medium to coarsely crystalline, broken
fair porosity, no shows; chert, light gray, conchoidal 7 - 186
Shale, gray 6 192
Dolomite, gray, micritic, no visible porosity 8 200
Shale, gray i 2 202
Dolomite, medium gray, micritic, no visible porosity; chert,

light gray, conchoidal 16 218
Shale, medium gray, calcareous 30 248
Limestone, gray, dense 4 252
Shale, medium gray, calcareous 32 284

Figure F-163



GEOLOGICAL SURVEY SAMPLE No.
4

Well No. 15

) MAY 2 6 1976

-

1 LOCATION OF WELL |

. ——

PUBLIC. HEALTH

WATER WELL RECORD _ MICHIGAN DEPARTMENT ,/

ACT 294 PA 1965 ,~ U T ——

2E2

County

irection from Road Intersucti

Township Name Fraction
ashtenay o> lyot wlighiSecd | 3 on@ | T O
Distance And i o >

S:..c.uon Number |Town Number < |Range Number

3 OWNER OF WELL:

Rawsonvile Road chi Michigan Cansolidated Gas Co.
Approx 39 SO M s S0 Address _ One Woodward Ave. e
Street address & City of Well Location hmmit 48226 Atts Mr. D BB&WI'
Locate wiih""x" in section below Sketch Map: 4 WELL DEPTH! ~4corr_\’pleted) Date of Comulauon "K'} &7 i 0
1 80 7 107755 ;! aus 2T
- _Jl- —_— _:— - 5 E Cable tool D Rotary D Driven D Dug
| | D Hotllow rod D Jetted D Bored D
bl "I"'"':' 6 USE: [ ]pomestic [ Public Supply (3 industry
| | Dlniga!ion D Air Conditioning D Commercial
'_-:__T Orestwen [
Ly 75:’;?::16: Threaded | Welded ] | Height: AboveFE}G
1 MILE Surface ft.
> EORMATION THIC:FNESS B%ET:_’Q:ATSF _6_.n to 75:_4_‘". Depth | Weight 19‘45!:5 / ft.
STRATUM STRATUM ____in.to ft. Depth | Drive Shoe? Yes’E] No
, p 8 SCREEN:
sa'ndy m-ay 4 4_ Tyne:Jomaon SS Dia.: 6 iIICh
P P S ot/ FAXe Length ‘; Ft.
DI'}' Sa.nd 18 22 Set betweenu-_-a_ﬁ and BQ ft.
- Fittings:
Gravily Cla;r 50' 72 o 5’ X 18" nipple .
9 STATIC WATER LEVEL
. lbdj,um Coarse Gra,val 8 ‘ 80 ! ft. below tand surface

10 PUMPING LEVEL below land surface

18 ft. after hrs. pumping 60 g.p.m.
ft. after___hrs.pumping _______ g.p.m.
11 WATER QUALITY in Parts Per Million:
Iron (Fe) 1 '1 Chlorides (C1) 68
Hardness 272 Other

12 WELL HEAD COMPLETION: [ in Approved Pit
E Pitless Adapter [7] t12°° Above Grade

13 well Grouted?DYes E No

D Neat Cement D Bentonite D

Oepth: From ft. to f1.
14 Nearest Source of possible contamination
feet . Direction unlm'om Type

Well disinfected upon completionlD Yes D No

USCT A 2ND SHEET IF NEEDED

15 pump:
ot inst IIed
‘Relt Jacks

Manufacturer’s Name

model Number SOOTA=SLB __HP 5 _Vvoits 230
Length of Drop Pipe_63_ft. caoacitv85._G.P.M.

Type: Submersible
' D Jet D Reciprocating

16 Remarks, elevation, source of data, etc.

SLONRECTED BY .
*4ADDITION BY

Signed

Dé7d 100M (Rev. 12-68)

ELEWATION
DEALW TO ROCK

‘lf

GEOLOGICAL SU RVEY COPY

17 WATER WELL CONTRACTOR’S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true
to the best of my knowledge and belief,

%4/& L(‘}»"@eum» INFO BY DRILLER, ITEM| NO.

Address

REGISTERED BUSINESS NAME REGISTRATION NO.

Ince.

5101 W. 11 Milp Road, Yak Park 48237

pate Nove 6, 1975 |
I

Figure F-164



Well No. 16 )
- © Wildeat (oo)
24-3S-7E ' D 3973 in Trempealeau (61)
Ypsilanti Twp. (Washtenaw Co.) Dry

Adolph E, Rovsek | .
Wabash Railroad Co. No. 1 ‘ ' S ~ Permit No, 25482
Drilling Contractor: Muskegon Development Company (Cable) '

Location: SE+ SEX NwW: Section 24, T. 35, R, 7E
380' from South and 330' from East line of quarter section

Elevation: 693.5 feet above sea level (rig fl.) '
Record by: William Mantek from incomplete samples; some formation tops
y from Schlumberger Gamma Ray-Neutron Log (Schj)

Thickness Depth.

PLEISTOCENE: (feet) (feet)

B £t | o | o7 Schj

MISSISSTPPIAN -~ DEVONIAN:

Antrim: . ,
Shale, brown _ 38 "° 135 Schj
DEVONIAN:
Traverse Formation: : .
Shale, gray ' - .42 177 Schj
Traverse Limestone: - . o :
Lime, gray (water @ 195') ' . 50 227
Shale, gray 23 250
e Lime, gray 13 263
. Shale, gray - 94 357 Schj
(180)
Dundee: .
Lime, gray : 8 365
From Samples:

Limestone, buff, fragmental and fine grained, very fossiliferouslO 375
Limestone, buff, white to buff, fragmental, very foss ilile_rous.

- sparry and chalky in part - 8 383
Limestone, buff to brown, fragmental, very fossiliferous, dolomi-
tic in part 6 389

Iimestone, buff, fragmental, very fossiliferous, very sparry in
part; trace porosity (Pre-report Hole full water @ 393) 21 410
Iimestone, buff white to buff, fragmental, very fossiliferous,

sparry in part (412 CTM = 418 SIM) - 8 418
Limestone, buff, fragmental, very fossiliferous, dolomitie, porous; .
trace dead black oil 21 439

Limestons, buff and buff whit e, fragmental and finely erystal-
line, fossiliferous, dolomitie, porous; trace dead black oil 7 -  Li46
Limestone, buff, as above; some Chert, white, granular and chalky,

dolomitic 10 456
Iblonite, buff, finely crystalline. fossiliferous and ecalcareous
. 4n part, porous (7 bailers water per hour @ 456') 9 L85
Dolomite, buff, medium crystzlline, very porous, sandy with clear
quartz grains, fine to medium, rounded and frosted 24 489 Schj
(132)

-Figure F-165



(C) .y ot 12-38-7E | ot e R
5 Yp51lart1 Twg. {(Nashtenaw Co.) I e b he e A
I HWell No. 17 wingn f L 3=l
Ford Test Well No. &4

Well lloe. Y-12-1

Drillirgy Contractor Foe Comnany R > "

rocatlon: NWl Section 12, T. ?S.. R.7E2., .
Bv 014 barn and spur track at YW corner of oectlon 12,
of Ecorse Road or Ward Road.

Record by: Testimony from driller. ' ; : Distance
. ‘ Down
Feet
Yellow sand and a few stones J 5 .
Clay and a lew stones 10 . Mt
Clay, sard, few stones . 15 N L
Fine sand J : 20. e
Sand, clay o 25 3
3lue clay, few stoness . _om e .. 30, 35, uO &5;
Cla¥, few stores : 50 .
Clay, stcres . d 55 S
Clay, few fine stones _ €0 ' ST
Clay and stones _ 65, 70, ?5
Sand, gravsl, clay - 80
Clay, few stones - 85 :
Clay and stones : 90, 95, 100, 105,
: 110, 115, 120, 125
s feo 130 ,
Fine Sand " ‘ 135 UL b
Gravel 136 L
Fire sard _ - 150
Date Drilled: 7-30-=1

Pumping conditiors: At 135' water came to 7u' level.
At 136' water cams to 55' level.

Figure F-166



- e oE

AT LA el Al e Pl AFAs s s @ e f aF TEE e e I [

[

LOCATION OF WELL |

Well No. 18

WATER WELL RECORD

ACT 294 PA 1965

| O O O

- MICHIGANODEPARTMENT /

F
PUBLIC HEALTH

County’

_MA&NL_-_ _

Distance

[[ownshnp Name

d Direction from Road intersections

_Vav_ DBuoren

Fraction Secno?gumber Town Number Rang;s Number
L/ <
6%5"‘/'.4 S, . — RS, 2 e

/11200 Deex £2.

Street address & City of Well Location

3

Address

OWNER OF WELL:

Szss0
/1200 Becx Ab.

ELLEVILLE

Locate with 7 X

in section helow

|
who o J- 4t

!
|
=== =7 = - i Mi.
|
1

T
4

Sketch Map:

4 WELL DEPTH: (completed) Date of Completion

95 .

5

D Cable tool Qﬁo(ary D Driven D Dug
D Hollow rod D Jetted D Bored D

6

USE: [JDomestic  [] Public Supply ] industey
’ Dlrrigation D Air Conditioning D Commercial

[Trestwen [

THICKNESS | DEPTH T0 . . j
2 FORMATION oF BOTTOM OF __éln. to ﬁLfl. Depth | Weight _L_‘L|bs./ft.
STRATUM | STRATUM in. to ft. Depth | Drive Shoe? ves | | No []
8 SCREEN:

78A5|NG ThreadedD WeldedD THeu;;ht Above/Below
iam. -

Surface ft.

IJJFLM{;J sQpA0

)

4

t:-)?ﬁy sSAanD

49

Q| tvoe:_SroInIFSS D L
Slot/Gauze __L_ Length "/ £7
// Set between QI ft. and 95 ft.
Fittings:

L0 | prpl Pembd Plilt | £7. TUONA

HALD BLE ("_Lﬁ!j/

5aeL$¢;_zg_SgAm_£_(_’AA9r__J5‘

Sanh

25

9 STATIC WATER LEVEL

ﬁ ft. below tand surface

r

1

72

EIn/E

1 !
COQRSE SAND £ GRAVEL

10.

PUMPING LEVEL below land surface

%2 ft. ,afterihrs. pumping & ¢.p.Mm.

ft. after__hrs.pumping ___________ g.p.m.

94

11

WATER QUALITY in Parts Per Million:

fron (Fe) Chlorides (C1)

Hardness Other

12

WELL HEAD COMFLETION: [ ] yn Approved Pit
[Fritiess Adapter [} 12 Above Grade

13

Well Grouted? Gr'res D No
D Neat Cement Q‘Bemonite [:l

Depth: From ft. to ft.

14

Nearest Source of possible contamination

ZQQ_feet g\_//." Direction Q&éz INELE L O _Type

Well disinfected upon compietion B‘(es D No

15

USEK A 2ND SHCET IF NEEDED

PUMP: {7 not instalted

Manufacturer’s Name YT TH))

Model Number __£3 £ A4 HP 344 voits 230

Length of Drop Pipe 8 2, ft. capacity G.P.M,
Tvpe: B?Submersible
D Jet D Reciprocating .

16 Remarks, elevation, source of data, etc.

PETED INFO BY DRILLER, ITEM NO.
*CCHRECTED BY

e DMTION BY
PLLvATION JB /7£

NERTH Y0 ROCK

Dé7d

100M (Rev. 12-68)

17 WATER WELL CONTRACTOR’S CERTIFICATION:

Thls well was drilled under my jurisdiction and this report is true

the best of mv knowledge and belief
REDI §i‘; ED BUSINESS N 4 REGISTRATION NO,

Address <L dez i

Stuw ﬁg‘é/&_l___ Date _//- A/- ’74/
AUTHORIZED RE ENTATIVE

‘GEOLOGICAL SURVEY COPY Figure F-167



WVEWLEL DI ML DUV LT wrml Ll 19V | |

L e e e 1

Well No. 19
0EC 121972 WAIEI}zE\)QIELI; RECORD MICHIGAN DEPARTMENT
[} LOCATION OF WeLL | A‘g PUBLIC HEALTH
lCounlv Township Name Fractuon Tuwn Numbet Range Number

| Ve Burens

NG N, ME.

Section gumbcr

E 4

Distance And Direction from Road Intersections
S0010 E. MNicricAN
- P

_Street address & Cit;; of Well Locavrion

@ A4S,
3 OWNER OF WELL:

Avecer Jownvsons
S0070 £, /e rcrn/

Al oisplTh gy EVILLE

Address

| Locate wnhw"x" in section below Sketch Map: 4 WETL DEPTH: (completed) Date of Compietion
Lo f.
...__!. —_ _:_ _:_ — 5 D Cable tool D Rotary E] Driven D Dug
I 1 | | . D Hollow rod D Jetted D Bored D
] Y= ‘:-"-':‘—-:-—‘ !‘r 6 UsE: DDomestic D Public Supply D {ndustry
| I | | ) Dlvrigation D Air Conditioning D Commercial
‘ '"'}—_T__‘—-' b [restwen [
g _L R 7 Esis: Threaded [_] weided[ ] : Height: Above/Below
1 MILE ‘ ISurface i
2 FORMATION Tmcg::ss B%ﬁ';g::gr in. to fr. Depth | Weight 1bs./ft.
I STRATUM | sTRATUM in. to fi. Depth | Drive Shoe? ves [ Jno []
= 8 SCREEN:
,_‘{‘-_Z_éw ;Sﬁﬂif.é) 7 7 Tvpe: Dia.:
Slot/Gauze Length
_§£ﬁ V _sSaaLd 5 /3 Set between f1. and fr.
’ Fittings:
BLuE CenyY Pz (g«
7 Nmeggzs”’ |9 STATIC WATER LEVEL
| "B ACk S0 E Q / - /< ft. below land surface .

3o

RLyE SHALE

/s

10 PUMPING LEVEL below land surface

ft. after hrs. pumping 9.p.m.

HALLH RO SHALE /32

£57

f1. after hrs. pumping g.p.m.

11 WATER QUALITY in Parts Per Million:

tron {Fe) Chlorides (CI)

Hardness Other

SALT wgqrze

12 WELL HEAD COMPLETION: [ 1n Aproved pit

D Pitless Adapter [] 12* Above Grade

Vet

(=Y R )) DRIV Lot £ - Pt PILPE

13 wen Grouted? Dves D No
D Neat Cement D Bentonite

a

Depth: From f1. to ft.

14 Nearest Source of possible contaminat.on

BLlCCED LT BENTONITE §

CPTTZNVGES

feet Direction Tvoe

Wetl disinfected upon completion Dves D No

15 pump: D Not installed

Manufacturer’s Name

Model Number
Length of Drop Pipe

HP _____ Volits
G.P.M.

ft. capacity

Type: [] Submersible

3 det

D Recipracating

USE A 2ND SHEET IF NELDED

16 Remarks, elevation, source of data, etc. e
ot INFO. BY DRILER, Lisat

P
A ]{;' .

«ORRECTED BYa |

»=ADDITION BXa

100M (Rev, 12-68)

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true
to the best of my knowledge and belief.

aasress £ 907 LU SR ucutteal Yossioalzs
V4
f] .
Signdd 2 Date
AUTHORIZED RFpPRESENTATIVE

“‘GEOLOGICAL SURVEY COPY

ERED BUSINESS NAME REGISTRATION HO.

. Figure F-168



GEOLOGICAL SURVEY SAMPLE No. D

Well No. 20
L UG 171979 -

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294  PA 1965 ( OF
11 Location OF WetL | </ PUBLIC HEALTH
County Township Name Fracfidh N Section Number |Town Number Range Number
L JAyNE Van Bugen “u ML MY o 3 #/s. g e
Distance And Direction from Road Intersections 3 OWNER OF WELL:
5995 ¥ y, S.0F MimieAN Pve|l  DonAcd VoSTROFSKY
- ’ ; dress AN | N
ANCKK RD. gy, £. 0f DenTon 243042 LINCOLN ST
Street address & City of Well Location B ELLEVILLE | J./g”l
Locate with X" in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion
T T
Lo 12060 V=20 -9
' — _:— _.:_- — 5 D Cable tool &Rotarv D Driven D Dug
| | | D Hollow rod D Jetted D Bored D
" "l'"‘:’-—l'—"' E“f‘ 6 USE:B’Qam&stic 3 pubiic Supply [ industry
| [ | 3 D Irrigation D Air Conditioning D Commercial
-——:—_T_—:__— ) [Trestwen [
i I _L _ 7 ESING: Tﬁreaded@-ﬂ@med[:l | Height: Above/Below
1 MILE » Surface f1,
TH DEPTH TO . " ]
2 FORMATION ‘ 'CgF“ESS BOETF_’M’:A S im. 10 1 /8. peprn |We.gm_L/__|bs./ft.
( STRATUM STRATUM in. to ft. Depth | Drive Shoe? Yes &No D
| 8 SCREEN:
()!ELLUI i) .LSH ND L/ Type: _A/O/\!/;' Dia.:

SlovVGauze __________________ length
/) Set between ft. and fr.

</
Groy SoND 2
Hewd LHLve &)99 948 | S5
¥ ! 9 STATIC WATER LEVEL
Hﬁgl) ,6&.()&# C&E(J % g,{’,@ VEL 5.5_ 7/ O ﬁ ft. below land surface
,
</
g

Fittings: .

. 10 PUN,1P|NG LEVEL below land surface
”HIQD 5{_:}5 Ci{_@q //// ﬂ 0 fr. aftera_hrs. pumping &i'-s 0.p.M.
T (DRAY Shpce

Hegd CmesTene

//g ft. after hrs. pumping g.p.m,
11 WATER QUALITY in Parts Per Million:

/aé Iron (Fe)

Chlorides (C1)

Hardness Other
12 WELL HEAD COMPLETION: [T in Approved Pit

[] pitless Adapter 12°* Above Grade
13 wen Gvouted?ﬂ?es D No
Neat Cement E\Be_monite

Depth: From ft. to 1t.
14 Nearest Source of possible contamination
feet DirectionCI I_L_{ 5644.) E@_ Type

Well disinfected upon completion [ ves [ ]no
15 pump:

ﬂ Not installed
Manufacturer’'s Name

Model Number it Volts
Length of Drop Pipe ft. capacity G.P.M.
Type: [] Submersible
' D Jet D Reciprocating
USE A 2ND SHEET IF NEEDED
16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR’S CERTIFICATION:
NO. This well was drilled under my jurisdiction and this report is true
U BY DRILLER, \TEM 1 to the best of my Khowledge and beliet/s e
aungo 1N [ K IDR1CLING : 31d 5
sguRRECIED BY . ) REGISTERED BUSINESS NAME REGISTRATION NO.
. BY
"&DN:(;:" , g addrass £ 01 {40. mICHJG%F)N'. L/!IDSILF)!L’T 1
ELEVAT g ' . 7
"‘ e ine OA) (e vncen
pepTh 10 ROC % Signed (,a/ /4/ Date ) - 3/""’;)
Devd 100M (Rev. 12-68) ~ AUTHORIZED REPRESENTATIVE P

.\\\..'

GEOLOGICAL SURVEY COPY Figure F-169-



'WATER WELL RECORD

| S A ')

MICHIGAN DEPARTMENT

¥ ACT 294  PA 1965 OF
| TtocationoF werr | \/an -BLL(‘QT\ Well No. 21 PUBLIC HEALTH
Caunty Twp. Fraction Section No. Town Range
Wayne Topidall SEUNEUNEY | &5 2 O

m>-u-1r.

istance And Direction from Road Intersections 3 OWNER OF WELL:
¢ [OWNER No. | David
av Duncan
éa 7& ﬁeé ﬁd Address 6070 k !
\ ' ecC 7
rest oddress & cﬂrﬁéf: ;;}?qgu /L P ymouzc{g; Mich.
- 7 il THICKNESS | DEPTHTO | 4 WELL DEPTH: (completed)  Date of Completion
‘ HORNANION STRATUM SoTAATUM T9 . Q-28-67
I 5 & cable tool O Rotary {J oriven O Dug
Clay 4 O Hollow rod [ setted O Bored O__
[ Ed 6 USE: (XDomestie [J Public Supply O Industry
§and 10 0 Irrigation O Air Conditioning [ Commercial
e O Testwens OJ
_ Clay 40 1 gﬁﬂt‘c: Threaded Welded {Heighh Above/Below
in. to —_ft. Depth :surfacc—h.
_Rocks 50 }w.igm'__JQ_lbs/h.
in. to —Ft. Depth }Drive Shoe? Yeos[BNo[]
Sandy clay 11 8 scREEN:
ot Y N Typer_Hire wound . 4
walter grave
€ Slot/Gavze____ 39 Length__._ 4
Set between, ft. and ft.
Fittings:
i 9 STATIC WATER LEVEL
17 ft. below land surface
. 10 PUMPING LEVEL below lond surfoce
Ty T ft. ofter——_hrs. ng—___g.p.m.
—'—Ft_,ll‘.lr’ ”‘,'b”lu_ED t. ofte rs. pumping p.m
. B( ft. after. hrs. pumping— ___g.p.m.

1 [/ r—ry

r NIV

FCWP SERVICE

11 WATER QUALITY in Parts Per Million:
lron (Fe) Chlorides (Cl),

BANNN  ra , -
ZZUUU W EICTNUILCK R, -

Nosthyille, Mich.

.
Hordnes

Sl

12 weLL HEAD comPLETION: O tn Approved Pit
E Pitless Adapter

| /

13 GROUTING:
Well Grouted? D Yes D No

Material: D Neat Cement D

MIZ" Above Grade
N

Depth: From______ft. to____ft.

14 SANITARY:

Nearest Source of possible contamination

foot Direction

Well disinfected upon compl.fionm Yes [ No
— =X

Type

15 Pump:

Moanufacturer’s Nnme&i%i
Model Number N2 24X wp 20—

Length of Drop Pipt.é_-?}_ﬂ. capacity,

Type: Submersible a

G.P.M.

Jot [} Reciprocating

ITS Remarks, elavation, source of data, etc.

Puniped

| " ppofd INFO
éga[ﬂib By TS

8 &Rben Mk B0 T,

17 WATER WELL CONTRACTOR'S CERTIFICATION:

to the best of my knowledge and beliel.

WAYL I CLeY:-00L

This well was drilled under my jurisdiction and this report is true

0111

REGISTIRKD BUSINESS NAME

NEGISTRATION NO,

Northville, lich

4131£f1- 2 ./'?/:"I'ile/ Rd.

3§70 100M  6-66

S B

J00

GEOLOGICAL SURVEY COPY

.Figure F-170



. GEOLOGICAL SURVEY SAMPLE No. D

DEG 06 1979 e

VvV - - WATERznl ELL RE’ESORD ' MICHIGANOEEPARTMENT
o ACT PA
|7 Location OF weLe | : PUBLIC HEALTH
County Township Name Fraction . Section Number |Town Number Range Number
| . ; .
isyn e \/Are Puren N{JMW'/. e, </ P a/s. 2 Elw.

Distance And Direction from Road intersections 3 OWNER OF WELL:

4/6 0235 VAN BoRN DouTH-S1DE OF Rond Add@cmt—.o‘?ﬂu MeroRs- Flasomnurbwowm

ress
Yoy pnee WesT oF DEweNitee QD. HE5 WEST NwwRLKEE
IStreet address & City of Well Location 3 ETROT - [Ny - L}ggo A
LCocate with “X™ in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion
T T T '
I 89 v p1-14/- 79

H— -~ :_ —_ . 5 [ cable toot G Rotary {7 oriven [ owe
| . D Hollow rod D Jetted D Bored D

E
e _l[_—‘:" = _:_"'“ T 6 usE: E Domestic ] Public Supply {7 industry
[ | _ _|- I . 1 D Irrigation D Air Conditioning D Commercial
-= T : : DTest Well D
L4 -

TS.ASWG: Threadedg WeldedD IHeight: Above/Below
ram.

l-——-1 MISLE —_— Surface ft.
2 FORMATION ’"'CgFNESS B%E:’TTO*;‘T(;’F ’ _{an. to L5:f:. Depth | Weight ___//_Ibs./ft.
STRATUM STRATUM in. to ft. Depth | Drive Shoe? Yes E No D
p 8 SCREEN: 2
/1 L0 JAND 3 S Type: \S,TA/NLESS Dia: & .
a4 ) Slot/Gauze /0 Length ‘/:a/
//ELM/A p) G'Lﬁq q ,4/ Set between_ﬁ_-{_ﬁ. and _éi_ft.
* Fittings:
tHarp Beve Cepy 26 | b HEmp Pircker S P:.uco
¥ 9 STATIC WATER LEVEL
F/”Eéﬁl_};” \5’[“1/0 90 éo & ft. below land surface
o ’ 10 PUMPING LEVEL below land surface
&0;7" 64.,/5 Cwq 10 7] ﬁ'a ft. afterahrs. pumping 27 @.p.Mm.
H NE SH D Q_‘ @RP\/ c¢ 9 5? o ft. after____hrs. pumping g.p.m.
11 WATER QUALITY in Parts Per Million: :
iron (Fe) Chlorides (C1)
Hardness Other

12 WELL HEAD COMPLETION: [ in Approved Pit

E Pitless Adapter [7] 12°* Above Grade
13 weit Bmuten?‘gYes D No

D Neat Cement E Bentonite D
Depth: From ft. to ft.
14 Nearest Source of possible contamination

ll 4 feet 55 Direction JIL2L s E1E2 DD Type

Well disinfected upon completion @Yes [ no

15 puwmP: Not _installed
Manufacturer's Name ER? LT O,

Model Number __ S D J 2 wp Yvons _L230
Length of Drop Pipe_qﬁ_h. capacitv.[é.G.P.M.

Type: E.Submersible

2 f 3 Jdet [0 Recivrocating
USK A 2MD SHEET IF NEEDED
16 Remarks, elevati refEmf Nmta, etc. 17 WATER WELL CONTRACTOR’S CERTIFICATION:
ADDED ‘N?O m 6’&1&%{ This well was drilled under my jurisdiction and this report is true
®CORRECTED BY g . e best of my kisyledpe and beliet
**DDITION BY 3 vsserR [/ mﬁ Prceswt Co. l:vc S/-C2K cS'
. REGISTERED suS'_nl:ss NAME REGISTRATION NO.
ELEVATION . ‘é : . = . -
* pEPTH TO ROCK s aswoss LDO) LIEST /2P sis 60 - U221 AN TY
S-gncd{f/ 7//; ' Mw Date /[-/{. ')é
 AUTHORIZED REPRESENTATIVE

Da7d 100M {Rev. 12-68)

GEOLOGICAL SURVEY COPY Figure F-171



‘[1-tocaTioN oF wELL :| B 23 1001

“"Act 218, P.A. 1972

OF
PUBLIC HEALTH

Well No. 23

Townshyp Name

!’psila.n't;i{

G ty ' -
Ha.shtena.w of

Fraction

NFw NEw SE w I

Secton Number Town Number Range Number

N/S. Ew

‘1L lance anct ‘Direction from Nearest Ho}d Inteﬁrsectron :

STARTING POINT: §

./2 Mile Soith of Michigan Avemue
on Ra.uson'ville Road g

LOCATION:
From Eng. Plan Sheet No

Other:

Engineering Fiem:

* i section below Sketch Map:

/-//6 % (Vo o ,
T 1 1 & 7 PROJECT OWNER: Michigan Consolidated Gas
e, i
——t | —t+ — -
O : ’ x X @ Address: Ypsilanti, Michigan
w2 ey e X :
] I i . £
A T I - M X % .| Project Name:
___+__|—7—+——-'hw'll.v é]fs x < €
| : : : l TN E Type of [ Sewer [J Pumping Station
1 s X
*«—— 1 MILE —| U] Project [J] Foundations  Other:
2] Single Well Well Depth — Range Date_of Driiling
[X several Wells: Total Number of Wells _5___ . ft. ft. Month _80____ Year
. Total Distance Covered ft, N/S/E/W 2 =
Includes Wells From Station to Station 4 [ cable Tool Rotary [ Bored (Auger
[ Jetted [} Driven
I FORMATION TGRS | soriom oF
STRATUM STRATUM 5 CONSTRUCTION DETAILS: O Drive Points [J Rock Well
; . [] Natural Pack [ Gravel Pack
; 0 .
# Sandy Gravel i b Drill Hole Size: Diam _3_2_" in Depth 18" &
s .- 2 " . D I'l _18 #
20 6° Casing: Diam —<3__in Dept -
Vet Gr&vel Gravel Pack: From _ 18  # to 0 £
. - ye 10° Pack Material: __Fea Stone ENS
i Sand , Screened From _ft to 20 ft
Blue Clay 8° 18°* /
3 6 STATIC WATER LEVEL ~ )
! {USE REMARKS SECTION IF NEEDED) b o« 30%¥%e/below land surfac:
8 ABANDONMENT PROCEDURES: 7 DEWATERED LEVEL
Wells under 40 feet Pump Operated E hr;'day.
X] Parent Material: from ft to ft Pump Capacity 8'
[J Finer Textured Soils: from ft to ft Discharge Point Pond West
3 other: __¥ater filtered with Straw
Wells over 40 feet: {river, pond, lake, storm sewer, etc.)
Bentonite-Fine Textured Soil Mixture 10 REMARKS, Water Quality, Gas, etc.
from ft to ft
Othee: Iow Yield
ADDED WYFD 8Y ORILER, Tht s
Special Cases: 0O Gas., [J Flowing Well *CORRECTEO BY
[J Bedrock **ADDITION BY
Grout e N . ELEVATION
(] Bentonite Grout [0 Neat Cement Grout DEPTH TO ROCK g
from ft to ft Y

Addres
6/16/80
AUTHORIZED RLPHESEHTM’NE 3 DATE
.« DTN

- ABANDONMENT CERTIFICATION
This well has been abandoned under my jurisdiction and this
report is true to the best of my knowledge and belief.

UNION CONSTRUCTION CO. D 1315 -

11 DRILLING CONTRACTOR'S CERTIFICATION
This well was driled under my jurisdiction and this report
true to the best of my knowledge and belief.

UNION CONSTRUCTION CO. D 1315

i ISTERED CONTRACTOR NAME

< 505 TERRTTORIAL ROAD, mcrms'mn. MICH

REGISTRATION NUMBER

REGISTERED CONTRACTOR NAME REGISTRATION NUM.

505 TERRITCRIAL ROAD MANCHESTER, MICH.

Llobare 8/13/60

Address

Signed

0nRen NCICAL

QlIRVVEY CNOPY

AUTHORIZED AEPAESENTATIVE
Figure F-17¢



]

VEYVAILNNUYEG VYYLLL NL\AsInw

Y =X : / OF

T tocation of wetl | SEP 21 1904 Act 218, P.A. 1972 Well No. 24 PUBLIC HEALTH

Co 1 Township Name ~ =~ ~ & Fraction Saction Number Town Number Range Number /
Kashtenaw Ypsilanti ELNVE G SEW V7 - - e

STARTING POINT: 3 v LOCATION:

Di ance and Direction frpm Nearest Road Intersectidn

w0 South of Michigan Ave.
750' West of Rawsonville Road

'from Eng. Plan Sheet No.

Other:

.
Engineering Firmm..

Skeich Map:

wi{ |

I~ T
T I
B s S
Lo
I

S
— 1 MILE

PROJECT OWNER: __ Michigan Consolidated Gas

Address:

Project Name:

Type of [ sewer O Pumping Station

o 7 Project (] Foundations  Other:
12 Single Well -‘-,,A-‘ Well Depth — Range = Date of Drilling !
] several Wells: Total Number of Wells ft. ft. __'ZZZZ__ Month 1981 Year |
Total Distance Covere ft, N/S/E/W P T
includes Wells From S{atén to Station 4 [J cable Tool k] Rotary [J Bored (Auger)
8 A ., / . O Jetted [J Driven
] )F t-KﬂvATION THICS:;ESS E%E‘l'?\'.rOHMTSF .
: /R : STRATUM $hste | 5 CONSTRUCTION DETAILS: [ Drive Points L] Rock Well
r é é ' Natural Pack X Gravel Pack
2 Sandy Clay " Dril Hole Size: Diam 2 in  Depth ft
1t 1 Casing: Diam = in Depth ft
51 Y Sand ) Gravel Pack: Frgm ___.Sto__ ft Mto e
Pack Material: €2 ne ason San
- 20
= Blue Clay 9 Screened From 14 ft to 20 +#
— 6 STATIC WATER LEVEL
(USE REMARKS SECTION IF NEEDED) ft above/below land surface
R ABANDONMENf PRdCEDURES: 7,DE\Q? LEVEL ft
Wells under 40 feet ?25) Pum ze ated __._jﬁ hr/day,
[J parent Material: from i ft to ft Pump Capscity —_____ gpm
(] Finer Textured Soils: from ft to ft Discharge Point Creek 100' West
O other:
lls over 40 feet: {river, pond, lake, storm sewer, etc.)
Bentonite-Fine Textured Soil Mixture 10 REMARKS, Water Quality, Gas, etc.
from ft to — ft
Other:
Special Cases: (J Gas O Flowing Well
O Bedrock O
Grout y
(] Bentonite Grout [ Neat Cement Grout
from ft to ft

"y ABANDONMENT CERTIFICATION
This well has been abandoned under my jurisdiction and this
report is true to the best of my knowledge and belief.

- -UNION, CONSTRUCTION CO. D 1315

11 DRILLING CONTRACTOR'S CERTIFICATION
This well was driled under my jurisdiction and this report
true to the best of my knowledge and belief.

UNION CONSTRUCTION CO. "D 1315

i STERED CONTRACTOR NAME

505 TERRITORIAL ROAD

REGISTRATION NUMBER

REGISTERED CONTRACTOR NAME:

505 TERRITCRIAL ROAD

Tii’:f/}"_!?/l.: /’//Xj 2

REGISTRATION NUM!

Address

7/22/81

Signed

Add =
ress STER, NICHIGAN 48158 s
i ' d | M’
AUTHORIZED REPRE SENTATIVE DATE

. D&Th Py T Sy ar.yul

LI I, ~AADYVY

AUTHORIZED REPRESENTATIVE

" Figure F-173



16 Remarks, elevation, source of data, etc.

Glenn Hiller; Comsulting Geologist

Addres

Signed

Dé7d 100M (Rev. 12-68)

GEOLOGICAL SURVEY COPY

REGISTER

17 WATER WELL CONTRACTOR’S CERTIFICATION: R

This wel!l was dritled undar my jurisdiction and this feport is true
to the best of my knowledge and belref.

34 iad

BUSINESS NA REGISTRATION HO.

FE

f

s_ﬁ:j.ﬁ_n._cmm_LMhtoa,—MM—

%iMORIZED REPRESEHTATIVE

Figure F-174

#

WEWV LWV W ML WAV WA e v -
| | well No. 25 [ [ JL L JLJL L T L IL L IL 11 |
=t a1 WATER WELL RECORD MICHIGAN DEPARTMENT
c 1 6 '\9 ACT 294  PA 1965 OF
T ocanionorweee ] 81-DE PUBLIC HEALTH
County TJownship Name Fraction Section Number |[Town Numbur Range Number
Wasntenaw Ypsilanti % SE uhW u 1 3u3eAS. 7 E/ws
Distance And Direction from Road Intersections 3 OWNER OF WELL:
36(')' N. of C/L Holmes Rd. A'dfp's;’tla.ni:i. Cormunity Utility Authority
65' W. of C/L HKige Road 9796 clark Road
Street address & City of Well Location Ypsilanti, Mich, 48197
Locate mlhu"x" in section below Skatch Map: . 4 WELL DEPTH: (completed) Date of Compietion
I ] I / ¢
| P > X 651 10 *. 23 Oct, 81
(V. - _!. =— _:_ _:_ - (™ 5 D Cable too! [:] Rotary D Driven D Dug
| ‘_{_ | > E] Hollow rod D Jetted Q Bored E]
3
w "“':"— " - "":""‘ T w 9 6 usk: DDomestic D Public Supply D Industry
\ | { Dlrrioalion D Air Conditioning D Commercial
e it e miaks LI , LY .
LT == == e Wt [Orestwen %] W.L. Monitorine
1L _L MHeo/mes o . 7 LTI Threaded X Welded[_] | Height: Above/Batmex
. m.
L 1 wsu: lSurface 11 oL
2 FORMATION TH'COKFNESS B%E'r?rLI:ATgF in, to —ft. Depth ] Weight \bs./ft.
STRATUM | STRATUM in. to ft. Depth | Drive Shoe? ves [ | no fg]
| 8 SCREEN:
_ Brown Silty, Sandy, Clay Topsdil 6% 6" | Type: Johnson Dia.: 1%
Yellowish Tan trace of Gravel Slot/Cgrgre —_#17___ Length 36"
¥ 2¢ 25-" Set between 8 ft. and 10 fr.
Variegated Lt. Gray & Yellow Gravelly, Fittings:
_ , Silty, Clay 3 34 threaded
Tannish Gray Clayey, Very Fine & - 9 STATIC WATER LEVEL ) /
Fine = Med. Aand 136 g 1L ft. below land surface r i
Gray trace of Clay Very Fine & 10 PUMPING LEVEL below land surface
El S nd 19 [ ft. after____hrs, pumping g.p.m.
Slug test 7% GPM does not £ill to top
G S 1 s f] ¢ CI < 21 qQ eHuibéfief_ hrs. pumping g.p.m,
= 11 WATER QUALITY in Parts Per Million:
[ Cla Vor Fine Sﬂnd 14 100 Iron (Fe) Chlorides (Cl)
Hardness Other
12 WELL HEAD COMPLETION: [T} yn Approved Pit
tﬁﬁqg& ﬁg'ger D 12°° Above Grade
13 well Grouted? DYes E No
D Neat Cement D Bentonite
Depth: From ft. to ft.
14 nearest Source of possible contamination
feet Direction Type
Well disinfected upon completion [jves E] No
15 puwme: NZA D Not installed:
R Hm—%m'm Manufacturer’s Name
RDDED g 7
--'b;ﬁy' Model Number HP ____Volts
- ,m . = Length of Drop Pipe ft. capacity G.P.M.
} Type: [] Submersible ,,\"\ >
coRODFRIGH-§T ' 3 det ‘D"‘ﬁbciprocating
USE A 2ND SHEKLT 1F NEEDED A

Date 3ﬂ {]x:]:._Bl__.



GEOLOGICAL SURVEY SAMPLE No.

$EC 1o 3%

‘Well No. 26::—
WATER WELL RECORD

L]

MICHIGAN DEPARTMENT

/

; ACT294  PA 1965 F
[ Location oF wetl | 8l-4 ‘ PUBLIC HEALTH
County - i Township Name Fraction Section Number |Town Number Range Number
]
A aau Ypsilanti % _Sr%h 1% 1 2 <N/S. 7 E/W.
Distance And Direction from Road Intersections 3 OWNER OF WELL:
. silanti mounit
360" N, of C/L Holmes Rd. b 1ot Co y Utility Authotity
! IR
5395 1. of ‘C’L Ridge ‘Rdo 2770 Clark Rd.
treet address & City of Well Location
e 17, 21 aned LR, L1077
Tocate with "X in section beiow Sketch Map: ALt DEPTHT Rcanbretil) DA€ bf Comptation
] | 1}
| | | 19 1.
_.__I. —_ _:_ _:— — / ' 5 D Cable tool D Rotary D Driven D Dug
] | | xe_— qu _% D Hollow rod D Jetted E Bored D
€
- _=—'—':' - —:—'"' 1 6 USE: DDomestic D Public Supply D |ndustry
| | | s ’ sbo I Dlrrination D Air Conditioning D Commerciat
_: ':' : . []rest wen :D .1, 'Tn"I'T torihn
d| ! | l = 7 CASING: Threadedi= | WeldedD Height: Above/Betpw
Diam.
fe———1 MiILE Surface 3‘ 3 ft.
THICKNESS | DEATH TO .
2 FORMATION oF BOTTOM OF in. to — _f%t. Depth l Weight Ibs./ft.
STRATUM STRATUM in. 10 ft. Depth | Orive Shoe? Yes[:] No @
8 SCREEN:
Rrowm Sand Topsoil Typical Fill v on__| Type; _Johnson Dia.: 1y
Veriegated Yellow & Tan Clayey, Siov/Gazer 7 Length a6u
Silty, Grzwally Sand 12101 il Set between_16  fr.and __1Q_ fu
Yellow Silty, Clayey, Very Fine Fittings:
& Ei]lﬂ Sand 1° 3 "h-ﬁn—nﬂ"
3 - 9
Yellow Clayey, Silty, Very Fine STATIC WATER LEVEL.
Crndd 2e (4 L23I' ft. below land surface
10 PUMPING LEVEL below land surface
Blacl Studpe 248 £ — — ft.after___hrs. pumoing g.e.m.
: e 2 = 1 B 0
Greenish Gray Silty, Clayey, Very Slug test 7% GBI Fills ESp of Pipe
riﬂi & ~varl 1}_1,3 109 o f1. after____hrs. pumping g-p-m.
= 11 WATER QUALITY in Parts Per Million:
_GI;'_yJIQ_':_y Fine & Fing Sand 3¢ 130 fron (Fe) Chlorides (CH)
Vraiegated Greenish Gray & Gray
Claves. Verw Fine Sand, Silt 51 18¢ Hardness Other
L " = 12 WéLL HEAD COMPL!:TION [ 1n Approved Pit
Cyasy Sandsy, Siltsy, Clasy 1 120 221 ﬁp. less Adap‘e’ [] 12'* Above Grade
L4 -
< ’ v “ 13 well Grouted? Dves El No
Gray Sandg: Sil ty Clasy 101 ent 3 Neat cemem B'Benmmtﬂ O
7 Depth: From ft. to ft.
14 Nearest Source of possible contamination
feot Direction Tvoe
Well disinfected upop completion DYes D No
15 Pume: N/A D Not installed
Manufacturer’s Name
- Model Number HP Volts
Length of Drop Pipe h,‘:;apacitv G.P.M.
i Tyoe: [] Submersible T 2
CORRESTES Bl . =2 ] de [ Reci?(pcating
USE A 2ND SNEETrIF._D_I_E_E_'Dt-D* - y
16 Remarks, elevation, sourte df data, etc. 17 WATER WELL CONTRACTOR’S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true
to the best of my knowiedge and behef.
N 3 el fene Tiaer131 0O6GRAG
Glenn ililler, Consulting Geologist Sterline il lnasioT REGISTRATION WO,
Adoress(G236 V. Crand Livey, EEPIE Deiobton, T
Signed _ Defe- 3G Cct. O

100M (Rev. 12-68}

GEOLOGICAL SURVEY COPY

HORILED REPRESENTATIVE

Figure F-175



T e 1eabar wetimo. 27 LLILIJUILL DL UL JUL L]

WATER WELL RECORD MICHIGAN DEPARTMENT .
; _ACT 294  PA 1965 OF /
T LOCATION OF wetl |4 81-3 PUBLIC HEALTH
County s [Townstup Name J Fraruon : Sectuion Number |Town Numbu Range Numbuor
- Washtenaw _ t, Ypsilanti %4 SE uNW u 1 . 3 =mxs. - E/W
Distance And Direction from Road Intersections 3 OWNER OF WELL:
80! N. of C/L Holmes Rd. XQ(?:I%%anti Cormunity Utility Aut.hority
395' W, of C/L Ridge Rd. 2770 Clark Rd.
Street address & City of Well Location vnaeilanti. Mich. 48197
LoC Ol wuh""x" in section below Sketch Map: 0‘ 4 WELL DEPTH: ‘(compleled) Date of Completion
1 T
(I l I R 15 f.
___l. - _:._ _:_ — '1’1 5 [:I Cable tool D Rotary D Driven E] Dug
1 1 ! ° [ Hottow rod D Jetted £ sorea (]
wE - —1—1-:-— —:——' E—I— i |6 use: [Joomestic  [] public Supely T inaustry
] | | | i & D lrrigation D Air Conditioning D Commercial
T T : ’ X seee—2A8 —m [(Jrestwen [ WL, Monitor_[ncr
| , \ __L go' _“ 7 CASING: Threadedit] Wetded[] | Height: Above/m
. L — Diam. "
1 MILE @" Aherfm &< A= lSurface 11
THICKNES EPTH TO i
2 FORMATION s Mo o in. to —ft, Depth | Weight bs./ft,
STRATUM STRATUM in. to ft. Depth | Drive Shoe? Yes DNo B
8 SCREEN:
Brown Sand Topsoil 2» 2" | 1ype: _Johnson Dia.: 1%"
SlotAmmes: #7 Length ____361tg
(=] ﬂ[Td 2010 3¢ Set between 12 ft. and 15 . fe.
Yellow-occasionally w/1/2" x 3" Fittings:
 brown topsoil lens Clayey, Silty, threaded :
F:I.ne & very Fine Sand 2‘ 5[ 9 STATIC WATER LEVEL
' 9% ft. below land surface
Whitish Tan trace fine gravel. Med & 10 PUMPING LEVEL below land surface
v
E:EE & Very Fine Sand L 71 ft. after ____hrs. pumping 0.p.m.
Slug test 12-; GPM fails to £ill to top
Lt. Tan Gravelly Sand ) L 8! —— 1. after__ I3, pumoing g e 0
= 11 WATER QUALITY in Parts Per Million: &
G:ﬂ! memllv‘ Sand 40 198 Iron (Fe) Chlorides (CI}
'Grﬂ:! H" d -E:Ins 5 ][E n.z EiDE Sand kL 18014 Hardness Other
12 WElx‘: HEAgdc'eodMPEEaTSJN: D In Approved Pit
Pitless Adapler D 12°* Above Grade
13 wet Grouted? DVes @ No
D Neat Cement D Bentonite E]
Depth: From ft. to ft,
14 Nearest Source of possible contamination
feet Direction Tvpe
Well disinfected upon completion D Yes D No
15 PumP: /A (] wot instalted
Manufacturer S Name
Model Number HP Volts
Length of Drop Pipe__ ft. capacity G.P.M.
Type: D Submersible
‘ D Jet D Reciprocating *
USE A 2ND SHEET IF NEEDED . .-
16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
' This we!ll was drilled under my jurisdiction and this report is (ruo
Glenn Hiller. sonsulting Geologj_st to the best of my knowledge and belief, .
4 Sterling Drilline Co Qﬁﬁ
REGISTEAED BUSINESS NAWE REGISTRATION NO.
ADDED INFQ. BY DRILLER, OEM
. OIS Address _§236 1!__Crand Ri“ﬂ: n:i ghl:nn MI_AS116
R gt
oCOPRECTEDEYy = -3 i
‘. E Signed ‘/IW = Dale |
Dé7d 100M (Rev. ‘2'68’f‘?809m33 [ ULHORIZED REPRESENTATIVE Ay -- ? Lo ve

‘ jqure F-176
’ - GEOLOGICAL SURVEY COPY Figure F-1



GEOLOGICAL SURVEY SAMP}E‘ No, EC 1 6

Well No. 28 | D

ATER WELL RECORD MICHIGAN DEPARTMENT
o ACT 294 PA 1965 OF
1 LOCATION OF weLL ¢ | ©+~2 : PUBLIC HEALTH
County y Township Name 3 Fraction Section Number |Town Number Range Number
Washtenaw . Ypsilanti % SE % - KWy 1 3 mg/s. 7 e

Distance Ard Direction from Road Intersections

80¢ N, of C/L Holmes Rd.
65! W. of C/L Ridge Rd.

Street address & City of Well Location

3 OWNER OF WELL:
Ypsilanti Community Utility Authority

5%5 Clark Road
. vosilanti, Mich, 48197

T

1
RS
|

— — = § M1

Locate with “X™ in section below Sketch Map: q(\l 4 WELL DEPTH: (completed) Date of Completion
1 1 ]
I | i 'g 16 f .
== Jl. — _.:._. _:_ — 0 5 D Cable tool D Rotary D Driven D Dup
~

D Hollow rod D Jetted E Bored D

5 6 USE: [ | Domestic (] public suppty [ 1ndustry
Dlrrigation D Air Conditioning D Commercial

' i i - — - ¥ DTest Well E 11, Monitoyine
| \ 1 _L Ha[m &S /ro | 7 CASING: ThreadedQ Welded ] I Height: AboverBaIEM
5 N A Diam. " )
1 MILE { lSurface ft.
2 FORMATION TH'CS:ESS B%ET”TL*;‘T& in. to —ft. Depth ] Weight Ibs./f1.
STRATUM STRATUM in. to fi. Depth | Drive Shoe? Yes E] No @
8 SCREEN:
Darl.: Brown S1lty, Sand, Clay topsoil 6" 6 Type: Johnson Sias 13
ariegated Gray & vellow LE. Tan . . siovciE 347 panol 36"
Silth sand)'! Clay i, 1% 2 Set between 4 ft. and 7 . fr.
Variegated gray & Lte Ten Silty, , N TR =
Sandy, Clay 172') 23" threaded
. 9 STATIC WATER LEVEL
Gtay Sandy, Silty. Clﬂy 1t 3‘12‘. 3.5 ft. betow land surface
10 PUMPING LEVEL below land surface
Gray Silty, Sandy, Clay 13 5! ft. after __hrs. pumping g.p.m.
) Slug test 1 pint/min. fills to top of
Gray Sand & Gravel - Clean 3! 8t _ ___ ft, after___ hrs. pumping ___ 2% Diwmp.m.
11 WATER QUALITY in Parts Per Million:
Gray Sandy, Silty, Clay 1% 10! Iron (Fe) __________ Chlorides (CI)
Hardness Other
12 Vé L;gga% Ogg.ﬁTION: [ 1n Approved Pit

(] pittess Adapter [ ] 12°* Above Grade

13 wall Grouted? Dves Q No

D Neat Cement DBentonite D

Depth: From ft. 10 f1.

14 Nearest Source of possible contamination

Glenn iller, Consulting Geologist

.

feet Direction Type
Well disinfected upop completion [ |ves []No
15 pump: N/A D Not installed
Manufacturer’s Name
m “-. Model Number HP Volts
ADLED INFO. BY DRILLERs ?/' Length of Drop Pipe ft. capacity G.P.M.
:;,- ¥ Type: D Submersible .
ﬁORRECm m D Jet D Reciprocating
useE A zkﬁ‘ﬂmm“' mn:o .
16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: A

This well was drilled under my jurisdiction and this report s true
to the best of my knowledge and belief. e

Sterling Drilling Co. D666

REGISTERED BUSINESS NAME REGISTRATION NO.
" address 6236 W. Grand River, Lrighton, !II 43116

Signed Qy pate30 Oct. ar

Dezd 100M (Rev. 12-68)

AULHORIZIED REPRESENTATIVE

GEOLOGICAL SURVEY COPY Figure F-177



GEOLOUILAL SUKVETY JAMFLE NO. l |

- L Je e Jt Je 4 11 Jur L Je 11
;o WATER WELL RECORD MICHIGAN DEPARTMENT’
- a0 A 1969 ACT 294  PA 1965 OF
| LOCATION OF WELL | Well No. 29 it -k e

Froction . %@" Section No. Town Range

Twp ’
Imél/fxﬁ:ﬂ/ﬂm/ %757144?4/7';' Bz | /3 | TS ws| TE em

listance And Direction from Road lnuu‘octions lOWNER o I 3 OWNER OF WELL: FO’J S CO
I 3050 TVLE/E 7\3-0‘ A.ddross 5@5/ I‘IAM!-:N ‘ROAD
| treet oddress & City of Well Location UT/ C,q Ml C f/ 48087
| 2 FORMATION "“'Cg;‘ESS ‘B%ETPTQ:ATgF 4 WELL DEPTH: (completed)  Date of Completion
STRATUM STRATUM

2/ fr. 31747
. _)] ﬂ b 5 D’C;fe tool O Rotary O Driven - O oug ]
2.4 ‘/g d‘;‘/g O Hollow rod O setred R Bored O__

i_ 6 UsE:[] Domestic . [J Public Supply [:I Industry
3 b)ﬂjl-é )Jiz,ufnj 3 !zw ‘%- lrrigation 8 Air Conditioning D Commercial
. Test Well

» |
I 1 g?j"‘NG' Throaded [] Welded (] [Height: Above/Below
| .

in, to ,‘7-‘4___& Depth =surfcco___h.

. IWeight . _I1bs/ft.
in. to —ft. Dapth {Drive Shoe? Yes(No(J
8 scrREEN: '

Trn--—%gw—éﬂz——mw 1=

1 St [Z4
| Slot/Gauze " L/? Langlh_}L

Set between ft. and . ft.

Fittings: - .

———

9 STATIC WATER LEVEL

. | ft. below land surface
L]

r 10 PUMPING LEVEL below lond surface

: !4_& uher_l_hu., ping C‘y ‘! g.p-m.
| . . after— hrs. pumpinge——— ____g.p.m.
| 11 WATER QUALITY in Ports Per Million:

lron (Fe) Chlorides (Cl)
I - Hardness.
12 WELL HEAD COMPLETION: [ tn Approved Pit

. [ Pitless Adapter _[] 12° Above Grods
[ 13 GROUTING:

Well Grouted? D Yes D No
Material: D Neat Cement D

| Depth: From—___ft. to_____ft. @
% 14 SANITARY:
Nearest Source of possible contamination :
fout Direction Type
I i Waell disinfected upon completion [ Yes O] No
TR UnilLER, Lk iy, ; 15 pume:
L ACORRECTE , Manufacturer’s Name
r e : Model Numb HP—
. .l'w“BFﬂ. e 5 : Length of Drop Pipe. ft. capacity. G.P.M.
f'#—:k_”r . Type: O submersible
l ' O Jer [ Raciprocating
16 Remarks, slevation, source of data, efc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

lw‘ﬂﬂ*! O

. tape GEOLOGICAL SURVEY COPY

* This well wos drilled under my jurisdiction and this report is trve
¢ to the best of my knowledge ond belief.

LA
—hekistakTion no.

Figure F-178

P\



i |

L 1 J L ) W N S | 1 1 i J L J L Il 1 3
, ’ WATER WELL RECORD MICHIGAN DEPARTMENT '
ACT 294 PA 1965 OF
1 LOCATION OF WELL _| Well No. 30 ) PUBLIC HEALTH
I l ou, wp. 2 Fraction LS Section No. Town Raonge
‘4/5' Hzena W, K;é/lﬁm yad, T v Aews v | /3 3S ws | T L e

Distonce And Direction from Road Intersections

[owNER Mo ] 3 OWNER OF WELL:J FonNS Co.
- . —1
| 3056 T,/Lb/f PA- Address 3&5, HﬁM#’N /COAJ)
3reet address & City of Well Location U?'I CcA M’ C// 4808 7
2 TH'C(')(FNESS B%EI‘P'rLP:ngF 4 WELL DEPTH: (completed) Date of Completion
l EORMATIDHN STRATUM | STRATUM fr. 3 -ﬁ-éf
A 5 [ Cable tool O Rotary [} Driven DDug
i ad ! 7 7‘: /7 O Hollow rod [ Jetted E Bored D —_—
' “ 6 USE:[] Domestic [J Public Supply O Industry
é z Z Z g D Irrigation D Air Conditioning D Commercial
E Test Weli D
| 7 g:ﬂ::NG Threaded D Welded D {Hoight: Above/Below
l —in. to 1. Depth :surfcc. ft.
IWeight Ibs/ft.
in, to —ft. Depth 1Drive Shoe? chDNoD

Dia.: ! 14"1

Slot/! ouze__4

Ltngth_zé_—__.
Set be'weon__/_ﬁ.h. end__L&_h.

1)
>4

Fittings:

9 STATIC WATER LEVEL
L. . below land surface

10 PUMPING LEVEL below land surface

_/_%ﬁ. aher_Fhrs. pumpinq_l_%—.y.p.m.

ft. ofter.

hrs. pumpingeme————_g.p.m.

11 WATER QUALITY in Ports Per Million:
lron (Fe). Chlerides (CI).

Hardnes

12 WELL HEAD COMPLETION: [J In Approved Pit
D Pitless Adapter D 12'* Above Grade

13 GROUTING:
We!ll Grouted? D Yes D Ne

Material: D Neat Cement [
Depth: From ft. to .

14 SANITARY:

Nearest Source of possible contamination

feet Direction Type

Well disinfected upon completion D Yes [] No

vulLL':ﬁ‘ “Uh L

15 pump:

Manufacturer’s Nome

TehaLGTED Bn

-

e

Model Number.
Length of Drop Pipe fe.

HP
-~ l"v

G.P.M.

- v"uum m > -3 —

-rfﬁ%‘

Type: O submersible O
O Jer ] Reciprocating

|iE Remarks, elevation, source of date, etc.

Wl ¥ L

17 WATER WELL CONTRACTOR'S CERTIFICATION:

0870 100m

JUN 4

6-66

1969

This well wos drilled under my jurisdiction and this report is true

to the besiof my knowledge ond beliaf.
Y?/-nﬂ:_/ Y iy, o WA/
REEISVRATION NO.
!

AEclSTERED BUSINESS NAME

Date.

/ dTHonri feo néphesenTaTive

Figure F-179

GEOLOGICAL SURVEY COPY



GEOLOGICAL SURVEY SAMPLE Ne. |

e e Je s e e J
WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1965 OF
| . LOCATION OF WELL | Well No. 31 | -r PUBLICHEALTH
Cou Twp i Fraction . Section No. Town Ronge
i srenan/ VPs 140 T prupwike ] 13 | 33 ws | 7E em
istance And Direction from Road |nttu_ochons IOWNER Ne. J 3 OWNER OF WELL: J FON 5 C O
505@ TYLE'e ED' Addrou 365’ HAML'N EOA,'D
woet address & City of Well Location : UTI CA M’ c /‘1' 480 87
THICKNESS | DEPTH TO 4§ WELL DEPTH: (completed) Dote of Completion
: EORMATIOHN STRATUM BeTAATUM f1. 3—/ f—é?
» 5 [ cable tool (] Rotary (] Driven . Dug
% " jlﬂ 2\ z 0m 2 D Hollow rod D Jetted E_ Bored - D —_—
= e oW ol o ~1 6 use: D Domestic - [J Public Supply g O Industry
K-Q‘ 7 / ] ,? 27 O irrigation O Air Conditiening 3 commercial
VWZI ’ T B Test went O
1 gﬁﬂ“c Threaded D Welded D |Height: Above/Below.
in. to —_ft. Depth |-ur§aco fr.
IWeight_______Ibs/it.
in. to —ft. Depth {Drive Shoe? YnsDNoD
8 SCREEN:

Typez Dia.: J
Slot/Gauze Length ‘2_
Set bﬂwun_;_}._h ond_z%__f

Fittings:

9 STATIC WATER LEVEL
ft. below land surface

10 PUMFﬂIG LEVEL below land surface

ft, after—__hrs. pumping————————0-p.m.

f1. after.

hrs. pumping————c——p.p.m.

L

11 WATER QUALITY in Parts Per Million:
Iron (Fe) Chlorides (CI)

Hardnes

12 WELL HEAD COMPLETION: [ In Approved Pit
G Pitless Adapter D 12'* Above Grade

—

13 GROUTING:
‘Well Grouted? D Yes D No

Material: D Neat C y O
Depth: From._____§t. ta___f1.

14 SANITARY:
Nearest Source of gossible contamination :
feat Type
Well disinfected upon completion O Yes O Ne

Direction

Lok dolue diugs

| ewen o,
I— e w = w.ol
'gﬁ'aam o -':-.‘-—-—-j
[ x —— —

15 PumP:
Manufacturer's Nam
Model N
Length of Drop Pipe

. Type: O submersible
Jot

bkar

HP—
ft. capacity.

0

D Reciprocating

G.P.M.

16 Remarks, slevation, seurce of dats, ete.

PR

D670

GEOLOGICAL SURVEY COPY

17 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction ond this report is true

* to the best.of my knoy

e and belief.

1745

REGISTRATION MO.

BUSINTSS HAME

Figure F-180



AT i A e i e | J e Ju Je 111 g 1o g1 1
3 : : WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294  PA 1965 OF
" LOCATION OF WELL | Well No. 32 et O i

un Twp s . chnon ¥ ¥ [section No. Town Ronge
W5/f£n/#h/ %Jszlmur/ @%Nw% WE | 43 38 ws. | TE em.

listance And Direction from Road Intersections

3050 TYLEL /TD.

treet oddress & City of Well Location

OWNER Now__.

J OWNER OF WELL: JFONS Co
Address b5/ f/emzm/ ICoA D

(/7'1C/} M/ch’ 48087

THICKNESS | DEPTHTO | 4 WELL DEPTH: (completed)  Date of Completion
OF BOTTOM OF
2 FORMATION STRATUM 5TRATUM fr. 3 “/7‘- (07
5 [ cable tool ] Rotary [ briven O Dug
A’/& , ,ﬂ /é ; /6 D Hollow rod D Jetted ELBorud D M
= ¥ =1 6 USE:D Domestic D Public Supply D Industry
—Vaier/ / /Aj:/;? O lreigotion O ar Conditioning O Commercial
i ’ B Test el
=
| 7 SASING: 11 gaded [J Welded [J {Height: Abova/Balow
[ |
in. te —ft. Depth {surface ft.
. lWoight______lbs/ft.
i —in, to ——ft. Depth |Drive Shoe? Yas[_INo[]
\ 8 sCREEN: /
Type: Die.: /z'
i Slet/Gauze Length
Set bc'wun_/_'”__h. und_#_]
Fittings:
9 STAJAC WATER LEVEL

ft. below land surfoce

10 PL'JMP LEVEL below lond surface

ft. aftete—_hrs, pumpinge—meeeo o _g.p.m.

fr. ofter

hrs. pumpinge—e——————g.p.m.

11 WATER QUALITY in Parts Per Million:
Iron {Fe). Chicrides (Cl)

Hordness______________

12 WELL HEAD COMPLETION: D In Approved Pit
D Pitless Adopter D 12"’ Above Grade

13 GROUTING:
Well Groyted? D Yes D No

Material: D Neat Cement D
Depth: From ___ft. ta_____fr,

- 14 SANITARY:
Nearest Source of possible contamination
feat Direction Type
Well disinfected upon completion D Yes D No
15 pump:

ADDED INFD. BY '| \ Manufocturer’s Name

Model Numbaer HP.
oCORRECTED BY: —— Length of Drop Pipe ft. capacity. G.P.M,

SADDITION Y- L

O

D Reciprocating

Type: D Submersible
Jot

16 Remarks, elevation, source of data, etc.

I

-

067D 100m 6-66

ftyay 24

B GEOLOGICAL SURVEY COPY

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction ond this raport is true
te the bestiof my knowledge aud belief.

0125

REGIGTRATION, ND.
/S T
2

) rf_}‘z.fc_/

THORIZED REPALBENTATIVE

Figure F-181



1_LOQCATION QF WELL |

WATER WELL RECORD
ACT 294 PA 1965
; Well No. 33

— | ONIER SN ) WONIES SRS by § J L ) |

) Jd L J. J L A Rend

MICHIGAN DEPARTMENT
OF
PUBLIC HEALTH

(bl T

v /ﬂq /L A /|l7}

i
Fraction ﬁ'r’

Q;c"/./uu} VWK %

Section No.

Range

2 £ e

Town

/3 -

Jistance And Direction from Road In'or,‘:llons

| 3050 7ViEE Kb,

itreat address & City of Well Location

FOWNER T —

3 OWNER OF v?EfL:J f‘0N5 CO
adess 3651 HAMLiNv KoAd

Uriep e 46687

2 FORMATION

THICKNESS DEPTH TO
BOTTOM OF

OF
STRATUM STRATUM

4 WELL DEPTH: {completed)

Date of Completion

ft. 5] ‘/f-é?

4/?-’-»“{!

5 D Cable tool
3 Hollow rod

D Rotary D Driven H DDug
D Jetted mored D A

1

Cliey

12

b usE: D Domestic_
D Irrigation

Q‘ Test well []

O Ppublic Supply O Industey
D Air Conditioning D Commarcial

7 CASING:

Diom.

—in. to

in. to

{4__._

I
Threaded [] Welded [J {Height: Above/Below

ft. Depth lsurfaco___ﬁ.

'Weighf_Jbs/h.
|Drive Shoe? YQGD NOD

7

—ft, Depth

B scrReeN:

Ejttin
)

Slot/Cauze

Set bﬂwool\_;_ift and_: ;_A_l

Dia.:

yra

of

Longth B

12

/9 STATIC WATER LEVEL
ft. below land surface
7
10 pum G LEVEL below land surface

ft. ofter.

hrs. pumpinge——_ _ __g.p.m.

ft. after. hrs. pumpinge——————g.p.m.

Iron (Fe)

Hordnes

11 WATER QUALITY in Parts Per Million:

Chlorides (ClI)

d

12 WELL HEAD COMPLETION: [ In Approved Pit

Pitless Adapter D 12’* Above Grode

13 GROUTING:
Well Grouted? D Yes D No

Material: D Neot Cement
Depth: From______ft. to_____fr.

a

14 sANITARY:
Nearest Source of possible contamination

foot

Diraction Type

Well disinfectad upon completion O ves I No

ALDED 1y

FO. BY DRILLER, ITEM N0,

15 pump:

&ORRECTED By,

Length of

®eADDITION BT,

[ e S

Monufacturer’s Nome.
Model Numbecr

Type: O submersible

HP
f. capacity.

O

] Reciprocating

Drop Pipe. G.P.M.

Jot

16 Remorks, elevation, source of data, etc.

D67D 100M 6-86

JUN &

1959 GEOLOGICAL SURVEY COPY

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true
to the best of my knowledge and belief.

2174

REGIBTRATION

i
-/

Figure F-182
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Ty 18" Sanb~3' WATER Sand = 21" ToTAL - O GPH - SALTY |
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ix 23 send-1 CLAY £ 24" Totar - DRY
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GEOLULICAL SUHVEY DAMILE INU, I |

T | L O A

Well No. 34
' WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294  PA 1965 : OF P\ e
1 LOCATION OF WELL | o PUBLIC HEALTH :
County fownship Name Fraction Soction Nurmber |Town Number Range Number
L A shtn & ans | N/PG L n N Eow u 4 S Avs | e
Distance And_Dimmion from Road Intersections 4 PR R 3 OWNER OF WiLL: - i ;
AT _ s " g T AN Free b 5404 5104
e Bl T L 7R A A o ') ,
R TN N N TS Rl L & R g ety

‘:lreu! ajdruss & dll{%’f well Locahon” LI Py R WA {71

]

s ) )P AR 5T

Locate with ““X™" in section below Sketch Mop: 4 wWELL DEPTH: (completed) Dale of Completion
| I I . R o 7 / Vs
| | i - - J/vé: fr. // / // /
ik Tad _:_ _.:_ — b ~ 5 Ej Cable toot [:] Rola;y D Driven D Dug
. i~
1 1 | ek ) ) D Hollow rod D Jetted D Bored D
wh o o ] £ + -~ . - -
- "JI ':' " T R ra 7 ’[ 6 UsE: DDomesnc (] pubtic Supply ] 1ndustey
—t_ | _| far I Lergt ! RS D Irrigation D Air Conditioning D Commercial
==_':. ' T : : -“ J“’{ 1 ::; i DT&S! VJe'l Di." }? i, = , /’
L4 1 - - l < ; 7SASlNG Threadedf ] Welded[] | Height: Above/Betow
s s iam
e 1 M) LE ] G L Surface fl.
) . _——
THICKNESS | DEPTH TO T g
2 FORMATIONE - T Toe | ZL—in. to /___f!. Depth 1Wemht__L/_lbs./ft-
STRATUM | STRATUM in. to ft. Depth | Drive Shoe? Yes K] no [ ]
_ P . 8 SCREEN:
=7 " / o . o &
r A / o -
i ,/ S Vo = -'Z Type: 7 Jade "/_’Af Dia: * 4 )
’/, . < . Z N ? Slot/Gauze _3’ f 3 e’ngth s #f
S 7 7 T
L7 7~ / 2 Set hetween __/ a-}- ft. and £z
2 ; Ve I ) N -
A | g | e AT
e '!’ Al ¢ / ity 75
- - . 9 STATIC WATER LEVEL
Y’ = 2r o . r~ £ /3 it
A / }‘\ /, Lo 7 l) D 2 ( (s /’/ ft. below land surface
: B % / 10 PUMPING LEVEL bzlow land surface
‘_,// P S P ,_/. / IS / e ft. atte?/ _hrs. pumping ,/ < g.p.m,
_./ i AN / 5 /',’- Ar 7 4 :} /} 2 _L ft. aher'l hrs. pumping _-z,i”‘; g.p.m.
D 11 WATER QUALITY in Parts Per Million:
g . 4 / 7y i
/ L ,A ) / ;‘*) /, v = / "'/ /'-) jron (Fe) Chlorides {Cl)
;o . < .. ‘ 7/ E
I 7 A V. l Vi 7// r g é 2 ;"Zf / / / Hardness Other
p - ) /... = 12’ WELL HEAD COMPLETION: [T} in Approved Pit
2N r~ .;.’ / yawvel / 3} /( . ¥] pitless Adapter K’} 12°* Above Grade

3 Wall Grouted? [:IYes No
D Neat Cement D Bentonite

D h

|- Depth: From,_ ft. to ft.
14 Nearest Source of possible contammanon
foet Direction D C tf v 7 Type
’ Wetl disinfected upon completion Eves D No

) 15 PumP: Not installed

Manufacturer’s Name 1A

Model Number HPLVoIls —-— -ﬁ) 4]

tength of Drop Pipe ';/_ l'z ft. capacity G.P.M,

Type: K] Submersible

0 ger

O Reciprocating

USEK A 2ND SHEET IF NEEDEDO

i

16 Remarks, elevation, source of data, etc.

Wl mﬂé dwwﬂ
7

17 WATER WELL CONTRACTOR’S CERTIFICATION:

This well was drillud under my jurisdiction and this raport is true

to !he best of my kmw!mluu an beloef. 3

L Phsd .7 o 2~ Ll )] v /['1/7'/21
REGISTERED BUSINESS NAME . REGISTRATION NO.

Aduress )T i f’f"’ kg /)) A /’-’7’- /1 Ant ]

. smn;?['f--:y:{;:'\jxfja_ Date / / - / / / / /

100M {Rev. 12-68)

LOCAL HEALTH DEPT. COPY

.\\UTHO/' IE0 RE PRE SENTATIVE

T

Figure F-184
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LA L

istonce And Direction fram Rood Jnterections

3 OWNER OF WELL:/%I'-/-Z Zdaéaz‘f

2000 Fr. Sa. fruror Alven

DQOWNER No. H
foZ’lc;C_.xfgasir’}dxasxfiea,pf V24

Address //I/g?’d /%/‘1’7:; /I/

- ACT 294  PA 1965 . ,\w
] LOCATION OF WELL | Wwell No. 35 _ PUBLICHEALTH '~
County - ijp. - Fraction . . Section No. Town Range
éc/ﬁa’ézﬂyq_czé_, L ,é’jLZA,-// pat NEY% N % SR % 25 3 aws | 17 enel

Street oddress & City of Well Location 6@01 MM ¢ [ ooy W 5%’/-:;5?/. / /77/;: 4, f/’ﬂ(?,f,z 7
THICKNES EPTE " . . 3
2 FORMATION OFNE 5 B%TTOP:/ITgF 4 WELL DEPTH: (completed) Date of Complaho}
STRATUM | STRATUM /S Vo fr. {/_—/j_.é 7
P /Z/ 5 %'Cable tool 3 Rotary 7 [ oriven DDug
) e £ 20541 <-” +/ /g /6 ) Hollow rod [ sered (J Bored a___
: ﬁ/ 6 use:[] Domestic ] public Supply ] Industry
S ("-4— v ~ /d /22 W] irrigation O air Conditioning O commercial
U

7

O vestwett 0 AZe =7 nam

4 2 I
7 CASING: Threoded Welded D }Height: Above/Below

Lord o K

’

/5)0’/’:’/7)/1’\ ﬂ F #ﬁ Z-é

K545
S 7ik) /?0@/{

Fittings:

Diom. /EF]
g in. to /zah. Depth =surfoce V4 fr.
}Weighf__ tz_ 1bs/fr,
——in. to —ft. Depth |Drive Shoa? YemNoD
8 SCREEN:’ A
Type: f Dia.:
Slot/Gouze th
Set between. h;_oné ; fr.

8 STATIC WATER LEVEL
ft. below lond surface

10 PUMPING LEVEL below lond surface

._MAJL after,

fr. ofter. hrs. pumpin

hrs. pumping__.__z__o.p.m.

g.p.m,

11 WATER QUALITY in Ports Per Million: /

Jron (Fe)_ HorWl‘
Hardnosma /U

12 WELL HEAD COMPLETION: [ ) 1n Approved Pit
D Pitless Adapter 12" Above Grade

13 GROUTING:

Well Grouted? D Yes No
Material; [:] Neat Cement I}
Depth: From_____fr. to. fr.

Neorest Source of possible contamination _—»

S_Direc'ion (

14 SANITARY: o

feot Type
Well disinfected ubcn completion Yes D No
15 PumP: i /
Monufacturer’s Nome. . P
Model Number, 4 H'g/
Length of Dy, ft. capacity. G.P.M.

Type: [ scbmersible a

O Jes O Reciprocating

16 Remarks, elevetion, source of data, ete,

17 WATER WELL CONTRACTOR'S CERTIFICATION:
This well wos drilled under my jurisdiction and this report is true

to the best of my knowledge and belief.
o
frrl 2% at &Y
AEGISTERED USINEIS NAME axcisTRMAion NO,
Addres 3

AUTHORIZED REPRESENTATIVE '

D870 100M 6-66

LOCAL HEALTH DEPT. COPY

¢/

Figure F-135
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GEOLOGICAL SURVEY NO

|

WVIICHIGAN DEFAR TIVIEIN |

WATER WELL AND PUMP RECORD L

U ruUDLiC micsacint

LLIC |

o —— -
|

PERMIT NUM

4

BER

PART 127 ACT 368, PA 1978
1 LOCATION OF WELL | - Well No. 36 :
County Township Name Fraction Section Number Town Number Range Number
il Wayne _ Van Buren SE Va _Va___‘a 18 IXXS 8  EXX
Distance And Direction From Road intersection 3 OWNER OF WELL
Wayne Disposal, Inc.
49350 North 1-94 Service Drive Addressp . 0. Box 5187
Dearborn, MI 48128
Sireet Address & City of Well Location Address Same As Waell Location? D Yes B No
Locate with )g' in Section Below Sketch Map 4 WELL DEPTH {completed) : Date of Completion
] | I +
[ I I 116 " , 12-6-82
- — _!. == _:_ ._:.. - 5 D Cable tool E Rotary D Dnven D Dug
1 { 1 D Hollow rod D Auger D Jetted [j
. e
i e —:— E 'f - —:- =5 1 6 use [} oomesue O 1ype 1 Pubic 3 Type m Pubhc
! ] ) ; D Irmgation D Type lla Public D Heat pump
e — — e = e — Ml
-} T : D Test Well D Type llb Put:hc : l] Prq_cp 55 I.l’Lﬁ[
| rl. 1 _l_ : ggﬂtg, X stee E Threaded | Height Above/Below
\ LsalLe tehis Plastic DWeided | Surface i
THICKNESS | DEPTH TO _ L in10 108 1 depth I )
2 FORMATION DESCRIPTION OF BOTTOM OF | Werght 11 tbs/m
. STRATUM STRATUM S d”;) 'ﬁ — ft depth |
route: 14} ote iameter
i ™~ e ft depth | Drive Shoe E Yes
Yellow Sand 6 6 n_ 1o ft_depth ! 0 no
8 SCREEN D Not Instalied
Gray Sand 5 11 Type Stainless  pameter 4"
N Slol/QaxX —— 12 Length ]!
'SOft Blue CIay 22 33 Set between 08 _ ft and___]_&fl
) FITTINGS D K-Packer D Lead Packer D Bremer Check
Hard Blue C]aY 33 66 ﬂ Blank above screen ] 1t owmer Hemp Packer
¥ 9 STATIC WATER LEVEL [y
Fine Silty Sand 29 95 60 1t below land surlace [ Flow
= 10 PUMPING LEVEL below land surface
Fine Sand & Gravel 20 115 100 4 aner _2__ his pumping at 32 GPM
L ft sfter hrs. pumping at GPM
Black Shale 1 116
" \(I:vthlhlbtlEET?gN & Pitless adapter D 12" above grade
D Basement oflset D Approved pit
TED?
TZWELL'GROUTED D No & Yes From ______to . ft.
D Neat cement m Bentonite D Other
No_of bags ol cement Additves
13 Nearest source of possible contamination
Type 7 __ Distance ft. Direction
Well dusmlec.led upon completion? m Yes D No
s PUMP_: D'Nol instalied [:] Pump Installation Only
: Manutacturer's name Aermotor
Model number llST30 HP _ 3 Volts 220
Length of Drop Pipe __]_QQ__ ft capacity GPM
TYPE R submersible O Jet
PRESSURE TANK
Meanutacturer’'s name HEI 1 X Irol
USE A 2ND SMEET 1f NEEDED " Model number WX252 Capacity Gallons
16 Remarks. elevation, source of data. eic. 16 WATER WELL CONTRACTOR'S CERTIFICATION
This well was dnlled under my junsdiction and this report 1s true
10 the best of my knowledge and behel
Slusser Drilling Co., Inc. 81-0388/1760

REGISTERED BUSINESS NAME

Address 1701 W. Michiqan Ave

REGISTRATION NO

Ypsilanti, Ml

0674 (Rev 10-80)

IMPORTANT:

File with deed.

12-28-82

Sigedd ;iM{?M
AUTHORIZED REPRESENTATIVE

Date

RAITI I MWMWAINCD /DY

Figure F-186
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PROJECT NO. 94309 NEYER, TISEO & HINDO. LTD. SHEET 1 OF ]

700 |
VERTICAL GRADIENT DOWNWARD -
A=07 . f_lgface S_?l\_d

- °

= 680~ /°P3

=

2 Silty Clay

= 660{

i

c 640-

5 640

# —— a— Sem— — —_— — — o— — — e e——
T\

>

L |

W 620~

Silty Fine Sand 1
andy‘l‘ransition lOB-Q
) - Silts
600 Lot 1

600 620 630 660 680 700

Piezometric Level
(Ft above MSL)

*Fuil stabilization of this instrument
is not yet verified. ;

s*The aquifer sands are assumed to possess
a negligible vertical gradient.

PIEZOMETER NEST AND MONTTORING WELL DATA
- 5/21/81

Figure F-1¢
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NEYER, TISEO & HINDO, LTD.

pace | ofF |

N WEIL SHEMAY

SCHEMATIC. DIAGEAM - TYACAL MONITDR!

GFOVND SUEFACE

2"PNC OF GALN.
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NoT o =ALE

NOTES ¢

| A Locking Frotective Cover
will be placed over each
Well.

2, An Air-Driven Bladder-Type
furmp Assembly will be
installed in each Well.

7" VC OR GALANIZED
STEEL PIPE

No -SHRINKEING CEMENT
GROUT TO SURFACE

BENTONITE PELLET SEAL

ZAND  FILTEE

VC o STAINLESS STEEL
SLOTTED WELLFONT

FIGURE F 169
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Well

Well

Well

Well

Descriptive Logs - 0ld Wells in Ypsilanti

Township Well Field (McGuiness, et al, 1944)

4112 - Ford Motor Company supply well 1. Altitude 668.

Clay
Gravel and Sand
Boulders and Gravel

$113 .- Ford Motor Company supply well 2. Altitude 661.5.

Sand, Clay and Stones

Ooarse Sand, Gravel and Boulders
Boulders and Clay

Gravel

$114 - Ford Motor Company supply well 3. Altitude 665+.

Topsoil

Ooarse Sand
Fine Gravel
Coarse Sand
Medium Sand

-Clay and Gravel
.Sand, Gravel and Clay

Fine Gravel, Coarse Sand, Some Boulders
Shale

$117 (FWA 13) - 50 feet south of Huron River, just below
Ford Rawsonville Dam opposite well field of Willow Run
Bomber Plant. Altitude 658.

Reddish-Brown Soil and Pebbles

Red Gravel with Some Red Sandy Clay

Brown Gravel with Silt .

Gravel with Gray Mud and Silt; not as well sorted as
material from 10 to 20 feet

Medium to Fine Gravel

Fine to Coarse Gravel, Some Pebbles up to 3 inches
in diameter . :

Fine to Medium Gravel, Pebbles up to 1 inch in diameter

Clean Medium Gravel with Sand in Lower Part

Loose Gravel, Some Pebbles up to 2 inches in diameter

Fine Gravel, Clay and Sand ("hardpan") i :

Gray Angular Gravel and sand, similar to "hardpan”

Gray Angular Gravel Composed of Cemented Limestone and
Shale Pebbles; low permeability

Moderately Loose Gravel and Sand, probably equivalent
to "salt water" bed in Ford Well 2

Brown Limestone with Some Hard White Chert

~ (Traverse Formation?)

Bard White Chert

Thickness Depth

45
39

10
n
1

10

10
15

25

10

10

15
10

ey
wWwN w w i 0O

48
87

10
81
92
97

10
20

30

50
60
70
78
80
85

95

97
100

Figure F-191



Recent Water Quality Results
Ypsilanti Township Well Field

well #1 Well #3 Well #6 & #7 Well #9
Parameters 1/28/83 12/1/58. . 1/28/83 3/22/73
HOO3 300 261 288 310
Ca 113.3 88 148.0 160
Cl ‘ 87 13 101 86
COND | 850 620 - 1050 1100
F - 0.6 .' 0.3 0.4 0.3
Total Hardness 406 : 320 » 505 310
Fe 3.78 1.20 1.66 5.00
Mg 29.1 25 : 34.1 37
Mn - .18 0 .20 .22
-NO3 0.0 0.0 . 0.0 0.0
| pH - 7.5 7.3 7.7 7.4
K 3.4 1.5 4.0 3.2
Si | | 14.8 13 14.3 14
Na _ 52 12,0 - 52 43.0
SO4 ' 69 .63 164 190
DS 549 400 . 691 764

From files at Michigan State Department of Public Health.

Figure F-192



PROJECT No, 4AS NEYER, TISEO & HINDO, LTD. pace 1 oF |

SCHOBLLER  DIAGEAM
YPSILANT] TOWNSHIP WELL FIELD

(Data From McGuinness efal. ,\A44, As Well As Recent Files
At Michigan Deparfment of Public Health)
100 -

1
|

)

AN OF IZEF’OFZTEFD CONCENTH

X

COMCENTRATION  (MILLIEQUIVALENTS PER- LITER)

| QAN
S

ol

2%

Cd Mg*" Na" cr s HCO;
MAJOR  CATIONS MAJOR  ANIONS
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Bedrock Wells - Water Quality]

1 2 ' 3 4

Silica (SiC3) 24 340 , 459 15
Iron (Fe) Tr. Tr. 14 —_
Calcium (Ca) 1,160 2,167 2,316 1,610
Magnesium (Mg) 495 943 1,064 780
sodium (Na) 5,734 10,714 14,556 13,576
Potassium (K) 104 295 88 236
Carbonate (Q03)2 379 589 613 496
Sulfate (SOg) 3,233 3,852 3,659 1,814
Chloride (Cl) 9,368 19,553 26,185 24,221
‘Bromide (Br) _ 53 163 180 168
Total Solids 20,636 38,679 49,114 42,916
Hydrogen sulfide (HoS), |

cc. per liter 9 140 155 67

1) Adapted from U.S. Geological Survey Folio 155, 1908.
2) Presumably in solution both as carbonate, (03, and as
bicarbonate, HCO3.

1. Well 81 (Cornwell well, "Ypsilanti Mineral Spring").
Analysis by A. B. Prescott of sample taken March 31, 1883.

2. Well 69 (Moorman well). Analysis by J.H. Shepard of sample
taken September 5, 1884. Well cased to 500 feet; water from
Dundee limestone. .

3. Well 69. BAnalysis by LeForest Ross of sample taken September
13, 1897. Well cased to 185 feet; some water obtained from
Bersa sandstone.

4. well 53 (Atlantis well). BAnalysis by J. H. Shepard and W. F.

Pett of sample. taken July 26, 1884, at a depth of about 360
feet. .

From McGuiness, et al., 1944.

Figure F-194
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To:

Mr. Don Vilnuis

WAYNE DISPOSAL

P.0. Box 5187

Dearborn, Michigan 48128

Octoter 5, 1091 5—A

Re: Water Sample-Leachate Collection System,
Results:
' ' mg/1
COoD . 2160 .
TOC - ' 2500 .
Specific Conductance (umhos/cm) 28é000
pH . 7.
Chloride ' 5800
Sulfate 200
Bicarbonate 6920
Nitrate-N < 0.1
Nitrite-N < 0.02
Ammonia-N 1540
Sodium ) 3400 -
Magnesium 370
Lead ' 0.91
Chromium, total 0.31
Tron 7.7
Calcium g L6.
Arsenic 0.0044
Barium 0.5
Cadmium 0.1
Copper 0.55
Cyanide 1.7
- Mercury 0.010
Selenium 0.0013
Silver < 0.05
Zinc 5.0
CANTON ANALYTICAL LABORATORY
By: éi}
Peter W. Rekshan/Laboratory Director
[— o ""“'u*'- | ety 4t N e SRS e e Y ST T s wr*—#t].
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N A AU R AT O RV B T LM S S ST
FOF Mr. Mark Young
WAYNE DISPOSAL
P.0. Box 5187
Dearborn, Michigan 48128
DATE: November 24, 1981 .
RE: Priorit wdant Analysis of Manhole j:>sample,
received 11—5—8ln>, CAL #WD-11-33.
RESULTS: - _ © mg/1
BOD 2700
Total Suspended Solids 512 .- ”
Total Phosphorus 1.21 |
pH 7.6
0il and Grease 1.0
Phenols 3.6
Asbestos No fibers détected
Antimony 0.C0o54
Arsenic 0.0066
Beryilium <0.005
Cadmium 0.02
Chromiunm 0.57
Copper 0.47
Cyanide 0.04
‘Lead 0.75
Mercury 0.068
Nickel 0.40
[ R M R T T
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b

mg/1

Selernium 0.0049
silver <0.01
Thallium _ <0.05
Zinc 2.7

Organic Analysis Summary

I. Volatile Compounds pe/l

Chlorobenzer.e 8.4
1,1-dichloroethane 6.2
methylene chloride 8.2
Toluene - 450

" Vinyl Chloride : +19.2

iTI. Acid Compounds ’ ;o

No priority polluténts'detected, <5 ug/l

++
1
H

Base/Neutral Compounds

Napthalene 4ho -ug/l

CANTON ANALYTICAL LABORATORY

BY: QpI,TN W - Qee,h/ef/\u_

Peter W. Rekshan ;
Laboratory Director (Fﬂ?

Figure F-253
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To:

Date:

" Re:

Results:

_Belleville Hazardous Cell

Mr. Don Vilnuis
WAYNE DISPOSAL
P.0.Box 5187

Dearborn, Michigan 48128. ESFrDﬂLﬂ4 w ;

May 9, 1983 (N (:{Uﬂﬁaﬂigghv

e AT
is -

mg/l " (’
B | nch ST

Cyanide . 0.36 éaq

Phenol : 3.9

Total Suspended Solids 52 N '

0il & Grease : < 0.1

Cob - 1200

Antimony < 0.10.

Arsenic 0.0037

Beryllium < 0.01

Cadmium < 0.01

Chromium ) 0.24

Copper 12.

Lead | 0.07

Mercury <0.001 -

Nickel - ' 2.4 "

Selenium " 0.004

Silver 0.01 )

Thallium 0.06

Zinc 0.05

Iron 2.3

% i R RO N AR A e S i

Figure F-258
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leville Hazardous Cell B

Results continued:

VOA SCAN:

Chloroethane

. Methylene chloride

1,1-Dichloroethene
1,1-Dichloroethane

trans-1,2-Dichloroethene

Chloroform
1,2-Dichloroéthane
1,1,1-Trichloroethane
Carbon tet}achloride
Trichloroethene
Benzene
Tetrachloroethene

Toluene

- Ethylbenzene

Chlorobenzene -
Xylenes
o-Dichlorobenzene
m-Dichlorobenzene
Bromodichloromethane
Dibromochloromethane
Bromoform
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

CANTON ANALYTICAL LABORATORY

w il

-mg/1

A A A A A A A A A A

0.18
0.05
0.007
0.21
0.0088
0.005
2.1
0.21
0.005
0.058
0.0053
0.054
0.20
0.17
0.0002
0.27
0.0005
0.0005
0.008
0.008
0.01
0.002
0.002
0.002
0.002
0.002

Richard Al Yar
General Manag

Figure F-259
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RCANTONANAYNCARTABD A TOR IS HEE TECE NI S D LR T L
To: Mr. Mark Young
WAYNE DISPOSAL
P.0. Box 5187
Dearborn, Michigan 48128
Date: Decenber 3, 1982
Re: Samples recyd 11-5-82
Results: C E
Antimony " 0.46 0.15
Arsenic 0.0012 0.0022 :
Berylium < 0.01 < 0.01
Cadmium 0.05 0.01
Chromium 0.03 0.03
Copper 0.07 0.20
Lead 0.20 < 0.05
Mercury < 0.002 < 0.002
Nickel 0.32 0.77
Selemium 0.0016 0.0020
Silver 0.06 0.02
Thallium 0.22 < 0.05
Zinc 1.8 0.19
Iron 15 1.8
Cyanide 0:33 0.28
Phenols 8.0 2.0
AR U RTINS RN
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Figure F- 262



WAYNE DISPOSAL
Page 2

C
Asbestos, fibers/1 <5000
T0C 400
TOX3* 0.38
Armonia-N 54.
Chloride 2000
Sulfate : 30

Results expressed in mg/l except where noted.

% mg Total Organic Halide (as C17)/1

CANTON ANALYTICAL LABORATORY

By: QJIA L) W:«-—- _

" Peter W. Rekshan

Laboratory Director

<5000
420
0.26
63.
560
80

-

- Figure F-263
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SHRADER
ANALYTICAL anp CONSULTING

__‘:IJ}XJES(:)]§LZX31?(:)}§L ”EES INC.

e Mass Spectrometry ¢ Gas Chromatography'o' Supporting Services

REFPORT OF ANALY TICARAL SERVICES

SUBMITTED TO *

WAYNE DISPOSAL
P. 0. BOX 5187
DEARBORN, MICHIGAN 48128

ATTN: MR. DON VILNUS

We are pleased to provide the enclosed analytical results
for the following sample(s). Should you have any
questions regarding the methods and/or results, please
feel free to write or call.

Customer éample t C and E

SL # : 80646-8067

Sample description : LEACHATE

Analysis requested : PRIORITY POLLUTANT GC/MS -
Date received ¢  O0S5-NOVEMBER-82

Date completed ¢ '03-DECEMBER-82

Report date @ 03-DECEMBER-82

Approved oYl oA T
Stephen Shrader-Ph.D.

N Enclosure(s)

~Conviades Figure F-264

3814 Vinewood e Detroit, Michizan 48208 « (313) 894-4440



SHRADER ‘SL # B0LL-B067

ANALYTICAL axpo CONSULTING WAYNE DISPOSAL

Sample(s) C and E

LAB ORATOR _:S INC. 03-DECEMBER-82

o Mass Spectrometry e Gas Chromatography e Supporting Services

Page 2

ANCiytical Procedures

The leachate samples were analyzed according to EPA methods
624 and 625 for volatile, acidic and base/neutral organic
compounds. Concentrations of "priority pollutants" were
determined by comparison with calibration curves of each
compound and an internal standard. Concentrations of other
organics were estimated based on their total ion current
response. - ' '

Resul tx

*"G" represents one of a large family of glycol-ethers, all
of which give similar mass spectra and cannot be
differentiated.

“T* represents one of a large family of terpenes which are
also difficult to differentiate.

"A" represents one of a latge family of long chain
carboxylic acids. '

-Continued- Figure F-265

3814 Vinewood e Detroit, Michigan 48208 ¢ (313) 894-4440




SE

RADER

ANALYTICAL axp CONSULTING

LABORATOR

e Mass Spectrometry e Gas Chromatography e Supporting Services

LEACHATE SAMPLE "C" (SL #B0&6)

VOLATILES

SCAN COMPOUND
benzene
1,1-dichlorcethylene
113 ethyl benzene
13-21 methy;ene chloride
94 toluene
36 methyl ethyl kgtone
40 ?
43 [4
77 methyl isobutyl ketone
83 methyl methacrylate
115 2-heptanone

128-131 xylene

ACIDS

SCAN

7

15

24

27

33

COMPOUND
isovaleric acid
pentanoic acid
hexanoic acid
A

Cresol

__-A\ .
jJS INC.

SL # B0L6-B8B067

HAYNE DISPOSAL
Sample(s) C and E

03-DECEMBER-82

Page 3

CONC(micrograms/lifer)

3
35
140
24000
86
200
100
100
300
80
100

500

CONC(microgréms/liter)

10000
5000
210000
310000

S000

-Continued-

3814 Vinewood * Detroit, Michigan 48208 * (313) 894-4440
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SP {ADER - | SL # B80656-8067

ANALYTICAL axo CONSULTING WAYNE DISPOSAL

Sample(s) C and E

LABORATOR e\S INC. " 03-DECEMBER-82

o Mass Spectrometry ® Gas Chromatography e Supporting Services

il T

Page 4

ACIDS (continued)

SCAN COMPOUND CONC (micrograms/liter)
33 "A" 210000
59 Benzoic acid 10000
71 : Phenylacetic acid 4000
78 phenylpropionic acid 7000

BASE/&EUTRAL

SCAN COMPOUND ) CONC(micrograms/literi
12 1,2-diethoxyethane éOO
is "T" | 200
20 phenyl n-propyl ether 200

24-30 "G 710000
33 “G*" 800
41 “"G" | - 100
45 "G . ©200 -
51 "G" 100
57 "G" ' 1000

6L - "G" 1000
&5 "G" . 400
70 “G* 800
75 "G* | 1000
88 "G" | 1500

-Continued-

Figure F-267

3814 Vinewood ¢ Detroit, Michizan 48208 ¢ (313) 894-4440



ANAL

ADER

ALYTICAL anD CONSULTING

LABORATOR *,S INC

e Mass Spectrometry ¢ Gas Chromatography e Supporting Services

BASE/NEUTRAL (continued)

SCAN

91

q6

101

105

110

114

119

SL # B8066-8067

WAYNE DISPOSAL
Sample(s) C and E

03-DECEMBER-82

Page S

COMPOUND CONC({micrograms/liter)
"G" 400

"é“ 1000

"Gr 1000

G 800

"G" 800

"G" 400

"G" 200 .

LEACHATE SAMPLE "E" (SL #8067)

VOLATILES
SCAN COMPOUND CONC(micrograms/liter)
i,2-dichleoroethane 23
1,1-dichloroethylene 2&
115 ethyl benzene S50
15-40 methylene chloride 37000
90 tettachloroefhylene 11
96 toluene 210
i,2-t-dichloroethylene is
56 trichloroethylene 44
35 methyl ethyl ketone S0

~Continued-

3814 Vinewood e Detroit, Michigan 48208

o (313) 894-4440
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% SHRADER

ANALYTICAL axo CONSULTING

LABORATOR

¢ Mass Spectrometry ¢ Gas Chromatography e Supporting Services

VOLATILES
SCAN

79
130-132
141

146

ACIDS
SCAN
32
9
11
15
24
34
39
40
48
b4
74
78

84

(continued)

*;S INC.

SL # B8066-8067

WAYNE DISPOSAL
Sample(s) C and E

03-DECEMBER-82

Page &

CONC(micrograms/liter)

COMPOUND

methyl isobutyl ketone 20
xflene 500
benzofuran 20
C-9 alkyl benzene 10

COMPOUND

CONC(micrograms/liter)

phencl 450
“G" 1000
isovaleric acid 1500
pentanoic acid 1000
hexanoic acid 800
"G 900
ctesél 500
"G* 700
"A" 1000
benzoic acid 3000
G" 300
phenylacetic acid {00

phenyl preopionic acid 700

-Continued-

3814 Vinewood o Detroit, Michigan 48208 o (313) 894-4440
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SHRADER

ANALYTICAL axp CONSULTING

LABORATOR

e Mass Spectrometry ¢ Gas Chromatography e Supporting Services

BASE/NEUTRAL
SCAN COMPOUND
71 anthracene
21 naphthalene
11 "G
i2 indene
17 "T
20 “T*
T 24 "G"
29 “G"
31 T
32 2-phenoxyethahol
41 ?
S5S “G"
S8 "G
&5 2,b6-diisopropyl phenol
68 "G*"
72 "G
86 elemental sulfur (§ )
00/kal

& S INC.

13
's8
300
200
50
60
900
300
200
200
60
200
60
20
200
300

1000

3814 Vinewood ¢ Detroit, Michizan 48208 e (313) 894-4440

SL & 8066-80647

WAYNE DISPOSAL
Sample(s) C and E

03-DECEMBER-82

Page 7

CONC(micrbgrams/liter)

Figure F-270
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WAYNE DISPOSAL

ANALYTICAL anD CONSULTING | Sample(s) SITE C & SITE E

LABORATOR 4‘S INC. 21-JULY-83

e Mass Spectrometry ® Gas Chromatography e Supporting Services : Page 2

/__] % SHRADER _ SL # 8919, 8922, 8926, B929

Anoiyticol Procedurcexs
Samples from Site C and Site E taken on 7/0S, 7/06 and 7/07/83
were composited prior to extraction and analyses.

| The samples were ‘analyzed by EPA methods 624 and 625 for volatile
i and extractable priority pollutants.

i A blank was also extracted and analyzed in the same manner.

2-fluorobiphenyl was added at a level of 67 micrograms/liter to
check method efficiency. ' . .

Resui s

Complete priority pollutant reports are enclosed for the
volatile, acid and base/neutral compounds and are tabulated
below.
VOLATILE PRIORITY POLLUTANTS - SITE “C" - SL #8919
SCAN COMPOUND CONC(ugr /L)
17 Methylene chloride 1449.5
28 1,1-Dichloroethane 'k 251. 8
31 1,2-trans-dichloroethylene .54.0_
37 1,2-Dichloroethane _ 67.3
! 60 Ttichloroethy%ene 22.9
62 Benzene } 28. 8
l 99 Toluene . 786. 4
| 107 Chlorobenzene ' 3.4
[

117 Ethyl benzene 88. 4

.-Continued- )
Figure F-275
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2 SHRADER

L ANALYTICAL axo CONSULTING  samplecs) siT € & 6176 E

sL # 8919, B922, 8926, 8929

LA-B ORATOR %‘S INC. 21-JULY-83
e Mass Spectrometry ® Gas Chromatography ® Supporting Services . Page 3
l
‘ VOLATILE PRIORITY POLLUTANTS - SITE E - SL #8922
SCAN 'COHPOUND CONC(ugr /L)
I 22 1,1-Dichloroethane 14.8
I 25 1,2-trans-dichloroethylene 35.7
_ 49 . Benzene S.8
I 85 Toluene 229.4
103 Ethyl benzene 58.3
ACID PRIORITY POLLUTANTS .
SITE “C" (SL #8926C)
SCAN COMPOUND CONC(ugr/L)
32 Phenol 3124.5
SITE “E* (SL #8929C)
SCAN COMPOUND CONC (ugr /L)
29 Phenol  57.0

SITE “C*®

None

SITE “"E*

SCAN

94

v v

BASE/NEUTRAL PRIORITY POLLUTANTS

(SL #B926BN)
detected.
(5L #8929C)

\
COMPOUND CONC{ugr/L)
Bis-(2-ethyl hexyl. phthalate) 84.0

-Continued-
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