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1.0

Conestoga-Rovers & Associates (CRA) has been retained
by General Motors Corporation (GM) to conduct a Remedial
Investigation/Feasibility Study (RI/FS) at the General Motors Powertrain
(GMPT) Division, Bay City Plant (Site), located in Bay City, Michigan. The

Site location is presented on Figure 1.1.

11 STATEMENT OF PURPOSE

The objectives of the RI/FS are as follows:

1. conduct an RI to determine the nature and extent of the release or,

threatened release, if any, of contaminants from the Site; and

2. perform an FS to identify and evaluate alternatives for remedial action,
if any, to prevent or mitigate the migration or the release or threatened

release, if any, of contaminants from the Site.

This report, entitled "Description of Current Situation",
has been prepared in order to compile and evaluate all of the information
and data that are available for the Site. The information generated, presented
and evaluated in this report will serve as the basis for completing a successful

Remedial Investigation/Feasibility Study (RI/FS) Work Plan.
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Section 2.0 of this report presents Site background
including the Site location and the historical development of the Site and

adjacent land uses.

Section 3.0 presents a description of the physiography,
geology, hydrogeology and hydrology of the area and also presents the results
of previous investigations which can be used to define Site specific

conditions.

Section 4.0 presents a summary of previous response

actions which have been voluntarily undertaken by GM at the Site.

Section 5.0 describes the ongoing current operations at the

Site.

Section 6.0 presents a summary of the current situations at
the Site and identifies data gaps to be filled during the RI/FS process. This

section also presents study areas which will be investigated during the RI/FS.



2.0

SITE BACKGROUND

This section presents a description of the physical setting
of the Site, a summary of the historical development of the Site and adjacent

land uses.

21 LOCATION

The GMPT, Bay City Plant operates a 130 acre
manufacturing complex at 100 Fitzgerald Street, Bay City, Michigan. The Site
is bounded on the east by Johnson Street (formerly Belinda Street), on the
south by Woodside Avenue and on the west by Crotty Street, with the
Saginaw River being the northern boundary. The Site plan is presented as

Figure 2.1.

The Site is located on the Saginaw River, which runs
roughly west to east in the vicinity of the Site. The southernmost portion of
the Site consists of an area which was previously residential and is now used
for employee parking. The central portion of the property contains the
manufacturing plant itself, support facilities areas and the wastewater
treatment plant. The northernmost portion of the Site consists of equipment

storage areas, two lagoons and an undeveloped area.

General Motors began operations at the Site in
approximately 1916. Since that time automotive parts, such as carburetors, oil

pumps, disc brake assemblies and camshafts have been produced at the



facility. Currently the facility consists of approximately one million square

feet of manufacturing space and employs a staff of approximately 1,500 people.

22  HISTORICAL DEVELOPMENT OF THE SITE

The historical development of the Site is described in this
Section. The description is accompanied by a series of Figures which trace the
development of the Site. The Figures are presented in Appendix A. Table 2.1

presents a summary of significant events in the development of the Site.

Figure 2.2 presents change in elevation contours between
1964 and 1990 for the property north of the railway. Although much of the
property area existed in 1964 when it was acquired by GM, significant
additional fill maferial has been added between 1964 and 1990. Much of this
filling is expected to have occurred in the late 1960s and 1970s. The isopachs
of fill thickness presented on Figure 2.2 will be used to focus data collection
during the RI. Based on the isopachs presented on Figure 2.2, the estimated

fill volume is 100,000 cubic yards.

23  ADJACENT LAND USES

Figure 2.3 presents the current adjacent land uses. A
salvage yard exists west of the manufacturing complex and north of
Woodside Street. This salvage yard has been present since at least 1964

according to the aerial photographs of the area.
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TABLE 2.1

SIGNIFICANT EVENTS IN THE DEVELOPMENT OF THE SITE
GENERAL MOTORS POWERTRAIN DIVISION

BAY CITY, MICHIGAN
Date . Event

1860 Salt Company opened on Site.

1862 Two deep salt wells drilled.

1866 Lumber mill constructed.

1867 First inland commercial railroad link completed. (Figure A.1 identifies the docks
associated with the railway in 1874.

1869 Wooden pipe manufacturing company begins production. By 1882, the pipe
manufacturing company covered 10 acres and included a creosoting facility.

1892 Bicycle plant erected at corner of Madison Avenue and Crotty Street.

1909 Bicycle plant began producing automobile components.

1916 Chevrolet Motor Company begins production in Bay City.

1918 Chevrolet Motor Company becomes division of General Motors Corporation (GM).

1928 Plant torn down and a new 187,000 square foot facility built on an expanded area.

1935 53,000 square foot addition constructed.

1929-1938 Substantial filling along Saginaw River occurred (compare Figures A.4 and A.5).

1940 GM acquired inlet slip area.

1938-1945 Additional 55,000 square feet of plant space construction.

1955 Salt and Pipe operations at the west end of the Site ceased. GM acquired area now
known as the Machine Storage Area (MSA).

1957 Plant expanded by 21,000 square feet.

1961 Plant expanded by 60,000 square feet.

1963 Machinery first stored in MSA.

1964 Two plant expansions, one of 51,946 square feet and one of 83,000 square feet. By 1964, it
is apparent that additional filling of the Saginaw River wetlands had occurred
(compare Figures A.5 and A.6). GMC acquires remainder of property north of railway.

1965-1967 Two new additions, one of 234,000 square feet and one of 167,000 square feet.



Date

1966
1968-1970
1972
1972-1975
1974
1979
1980s
1985

1986

1986-1990

1990

Page2o0of 2
TABLE 2.1
SIGNIFICANT EVENTS IN THE DEVELOPMENT OF THE SITE

GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Event

Nickel and Copper plating solutions were stored and treated in the plating tank farm. .
West lagoon installed to contain stormwater and non-contact cooling water.

Installed water treatment facility. East Lagoon completed.

PCB containing hydraulic systems flushed.

Oil reclaim facility began operations.

East lagoon shut down after plating operations ceased.

Wood floor blocks became recognized as potentially containing PCBs.

Ski jump and TSCA consent area remediated.

West lagoon removed from service and east lagoon placed into service again.

West lagoon remediated.

East lagoon shut down and west lagoon reopened.
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3.0

SITE CONDITIONS

This section presents a compilation of regional and Site
specific data on the conditions at the Site. The Site data base has been
compiled by reviewing reports which have been prepared for GM during the
course of Site work. Table 3.1 presents a summary of reports which were

reviewed by CRA in preparation of this report.

3.1 REGIONAL PHYSIOGRAPHY

The southern peninsula of Michigan was once covered by
a large inland sea, whose shape has left the bedrock strata forming a bowl,
with the deepest part near the center of the state. The bedrock deposits were
deeply eroded by ancient rivers. The irregular surface was then buried in
glacial sand, gravel and clay during the Pleistocene ice advances. The
topography and overburden soils are largely the result of glacial and
post-glacial deposition and erosional processes. Continental glaciers
advanced _into this area of Michigan at least twice, once in each of the last two

glacial stages of the Illinoian (40,000 years ago) and Wisconsinan (10,000 years

ago).

During the Wisconsinan stage, ice sheets of the
Huron-Erie glacial lobe advanced from the southeast across the area of the
Site. During the advance and retreat of this ice sheet a series of end moraines

(Fort Wayne and Defiance) and a thick sequence of ground moraine (glacial



TABLE 3.1
SUMMARY OF PREVIOUS INVESTIGATIONS

GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Report Title

Page1o0f2

- Date

10.

11.

Soil and Ground Water Quality Study !
Chevrolet-Pontiac-Canada Group Bay City Plant
General Motors Corporation, Bay City, Michigan

Keck Consulting Services Incorporated

Work Plan for the Phase II Sampling Investigation at the GM/CPC
Bay City, Michigan Plant

. O.H. Materials Corporation

Draft Site Data Report for GM/CPC's Bay City Plant
O.H. Materials Corporation

Report of Dewatering Investigation at C-P-C's West Lagoon,
Bay City, Michigan
O.H. Materials Corporation

Report of Phase II Sampling Investigation at C-P-C'sBay City,
Michigan Facility
O.H. Materials Corporation

Report of Design of Groundwater Level Control System
Chevrolet-Pontiac-Canada Group

Bay City Plant, Bay City Michigan

Keck Consulting Services Incorporated

Proposed Settlement Agreement

Element II - Priority Ratings and Project Schedule
(Proposed Consent Order)

General Motors C-P-C Bay City

Leakage Study at the CPC-Bay City GM Plant, Michigan
Using the Self Potential Method
Dr. Charles T. Young, Geophysical Consultant

Proposed Element II PCB Cleanup Options Cost Summary
December 1988
General Motors C-P-C Group

PCB Remediation Technologies Feasibility and Cost Comparison Study
February 1989 _
General Motors C-P-C Group

Proposed Element II PCB Cleanup Program
February 1989
General Motors C-P-C Group

January 30, 1986

September 23, 1986

February 9, 1987

April 14, 1987

July 14, 1987

May 16, 1988

September 8, 1988

December, 1988

February 9, 1989

March 28, 1989

March 28, 1989



TABLE 3.1

SUMMARY OF PREVIOUS INVESTIGATIONS
GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Report Title

Page 2 of 2

Date

12.

13.

14.

15.

16.

Groundwater Level Control System Project Manual
Keck Consulting Services Incorporated

Certification Report Deep Soil Mixing Cutoff Wall
General Motors Corporation

Bay City, Michigan

Hart Engineers/Midwest Incorporated

Addendum No. 1

Certification Report Deep Soil Mixing Cutoff Wall
General Motors Corporation

Bay City, Michigan

Hart Engineers/Midwest Incorporated

Land Use History

General Motors/Chevrolet Division

Bay City, Michigan

Environmental Science & Engineering Incorporated

Solid Waste Management Unit Information Request
General Motors Powertrain
Bay City Plant

April 6, 1989

May 12, 1989

May 12, 1989.

May 14, 1990.

May 8, 1991



till) comprised of a heterogeneous mixture of clay, silt, sand and gravel were

deposited in the area.

3.2 . TOPOGRAPHY

Topographic contour plans for the years 1964, 1978 and
1990 are presented in Appendix A. The contours for 1964 and 1990 cover the
entire Site north of the railroad tracks and the contours for 1978 cover the
northwest portion of the Site. The 1964 and 1990 contour plans were used to

develop isopachs of fill thickness placed between 1964 and 1990.

3.3 GEOLOGY

3.3.1 Regional Overburden Geology

Pleistocene glacial deposits range up to 175 feet thick in
several areas around Bay City. These deposits consist of a discontinuous basal
sand and gravel which is thickest in bedrock valleys (not expected to be
present under the Site), a thick sequence of clay till, and a sand unit which
occurs in narrow ridges at the land surface (referred to as the deep sand under

the Site). Discontinuous sand layers also occur throughout the till deposits.



3.3.2 Site Overburden Geology

| The overburden stratigraphy within the vicinity of the
Site has been investigated by the installation of 320 borings and wells during
previous field studies. Appendix B presents a summary of borehole and well
logs from previous investigations. Borehole and well locations are presented
on Plan B-1. A series of cross-sections have been prepared to present the Site
geology. Figure 3.1 presents the cross-section locations. The cross-sections are
presented as Figures 3.2 to 3.6. The cross-sections indicate that the
overburden geology of the Site consists of various layérs which can be

described as follows:
Shallow Sand/Fill

The surficial soils consist of sand and fill. This unit
ranges from 0 to 20 feet in thickness. In the area south of the railway tracks,

this unit is expected to be much thinner or non-existent.

Intermediate Confining Unit

The intermediate confining unit is located directly below
the shallow sand/fill. This unit is expected to have been deposited as a slack
water deposit of the Saginaw River. The confining unit consists of clay, silt,
fine sand, peat and marl. In the vicinity of the MSA and the lagoon area (LA)
the intermediate confining unit is expected to be continuous. The
intermediate confining unit may not be continuous under the remainder of

the north part of the Site and is not present south of the railway tracks.



Deep Sand

Located directly below the intermediate clay is a sand
layer. This sand layer consists of outwash sands which appear to have filled
the Pleistocene river channel which cut into the underlying clay till. The
deep sand is up to 40 feet thick under the north part of the Site. The deep
sand is not expected to be present south of the plant where the underlying

clay is located at or near the surface.

Clay Till

Located directly below the deep sand is an extensive clay
till layer. On-Site boreholes indicate that this layer begins at the approximate
elevation of 570 feet AMSL and extends to an elevation of 500 feet AMSL in
the only boring that penetrated the clay till to the surface of the bedrock
(SB13-69). This layer provides a significant confining unit which
hydraulically separates the bedrock and overburden aquifer units under the

Site.

3.3.3 Regional Bedrock Geology

The bedrock surface, far beneath the land surface in the
Bay City area, is composed of the eroded Saginaw formation of Pennsylvanian
age (270-320 million years ago). The bedrock surface is irregular, with as

much as 120 feet of relief between peaks and valleys. Bedrock consists of



alternating and interconnected layers of sandstone, silt, shale, limestone and
coal. Limestone and shale are the most abundant rock types in the formation.

At the base of the formation is a coarse-grained quartz sandstone.

3.3.4 Site Bedrock Geology

Bedrock has been encountered in only one Site borehole
(SB13-69). The bedrock was encountered at an elevation of 500 feet AMSL and

consisted of sandstone.

34 HYDROGEOLOGY

3.4.1 Regional Hydrogeology

There are two major groundwater aquifers in this area on
a regional scale. The primary source of potable water in the region is the
Pleistocene sand and gravel layer immediately overlying the Saginaw bedrock
formation. Sand and gravel in the buried valleys generally yields large
quantities of good quality water. This unit ranges to 120 feet thick, the
thickest areas being within ancient bedrock valleys, thinning to nonexistent
on the ridges. Where present, this sand and gravel unit is overlain by 75 to
175 feet of glacial drift which is primarily clay and which forms a significant

aquiclude. This unit is not expected to be present under the Site.



The deepest of the two aquifers is located in the basal
sandstone unit in the Saginaw formation. The water in this sandstone unit is
generally confined by the permeable shale or silty shale which comprises the
upper portion of the Saginaw formation in the area. There are lenses of sand
within the Saginaw formation which supply small quantities of water to area
wells but are not considered major aquifers. The flow direction for water in
the basal sandstone is expected to be toward the center of the Michigan basin.
Water in the Saginaw bedrock formation typically increases in dissolved

solids with depth.

3.4.2 Site Hydrogeology

Plan C-1 (Appendix C) presents the locations of existing
wells at the Site. A table of static groundwater elevations is presented in

Appendix C.

Groundwater is encountered in the shallow sand/fill unit.
In general, the depth to groundwater varies from 3 to 6 feet below ground
level, depending on surface elevation and seasonal fluctuations. Available
data from monitoring wells installed on the GMPT Site during previous
investigations indicate variable water level elevations across the Site with no
apparent trend. The unpredictable water levels may indicate the wells are
installed in random unconnected fill units and/or may indicate that shallow
sewer lines are influencing groundwater elevations and flow directions. A
third factor to consider when evaluating groundwater flow in the shallow

sand/fill unit is the deep soil mixing walls which were installed around the

10



MSA and LA. Figure 3.7 presents the most recent groundwater elevation for

the shallow sand/fill unit.

The deep sand layer is likely restricted to the Pleistocene
river channel, and occurs between 20 and 50 feet below land surface. It
consists of a continuous and uniform outwash sand unit. This sand unit is
not comprised of manmade fill and is in direct connection with the Saginaw
River. Monitoring wells installed into the deep sand would be expected to
show a groundwater gradient toward the river and slightly downstream. In
the vicinity of the LA and MSA, the deep sand groundwater contours may be
influenced by deep soil mixing walls which were installed around these areas
in 1987 and 1988. Figure 3.8 presents the most recent groundwater elevations
for the deep sand unit. This unit is present north of the railway tracks;

however, it is much thinner or absent south of the plant.

3.5 HYDROLOGY

The Site is located within the Saginaw River Basin,
approximately 3 miles from the mouth of the Saginaw River. The river
drains approximately 6,000 square miles of the east central portion of
Michigan's Lower Peninsula, discharging into Saginaw Bay, an arm of Lake
Huron. The Saginaw River ranges from 400 to 800 feet wide énd 10 to 30 feet
deep throughout its length, with a gradually expanding cross-sectional area in
the downstream direction. Discharge ranged from a high of 54,000 to a low of
9,000 cubic feet per second, as measured from the Genesee Bridge (located

15 miles upstream of the Site) between 1943 and 1967.

11
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figure 3.4
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36 ANALYTICAL RESULTS

Soil and water analysis have been performed at many
locations on the Site. Compounds which have been analyzed for in the past
include metals, volatile organic compounds (VOCs) and polychlorinated
biphenyls (PCBs). A compilation of all available historical analytical data is
presented in Appendix D. CRA has not performed an independent formal
QA/QC review or data validation for any of the data presenied in
Appendix D. Plan D-1 presents all of the sampling locations. The data has

been organized into four areas as follows:

1. MSA;
2. LA; and
3. rest of Site.

These locations are identified on Plan D-1

Appendix D presents a summary of sampling analyses
which have been conducted at the Site in each of the three areas. Summary
tables presenting compounds detected and measurements are in Appendix D.
A master list of locations, dates, and analyses performed is presented in

Appendix D.

It is clear from the Appendix D summary tables that the

majority of historical soil and groundwater analyses have focussed on PCBs.
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The following discussion of historical analytical results is organized by the
three Site areas. The discussion of mean concentrations is based on the mean
of those compounds reported above the minimum detection limit only.
Non-detects and less than values have not been factored into the calculation

of the mean.

3.6.1 Machine Storage Area (MSA)

3.6.1.1 Soil Data

A total of 324 soil samples have been collected in the MSA
for PCB analysis. PCBs were reported above the minimum detection limit in
237 samples, with a maximum concentration of 75,000 ppm (total PCBs). The
mean concentration of PCBs in soil in the MSA varies from 74 ppm for

Arochlor 1260 to 2194.5 ppm for Arochlor 1242.

A total of 8 soil samples have been analyzed for VOC in
the MSA. VOC reported in more than one soil sample include acetone,

methylene chloride and toluene.

No soil samples from the MSA have been analyzed for
metals; however, 39 samples were analyzed for cyanide. A total of 5 samples
had cyanide reported above the minimum detection limit with a maximum

concentration of 5.8 mg/kg and a mean concentration of 4.4 mg/kg.

13



3.6.1.2 Groundwater Data

hallow Sand/Fill

A total of 39 groundwater samples have been collected for
PCB analysis from wells in the shallow sand/fill unit in the MSA. PCBs have
been reported in 27 of the 39 unfiltered samples. Some of the same samples
were also filtered prior to analysis. PCBs are reported in only 2 of 20 filtered
samples and at much lower concentrations. PCBs adsorb to soil particles and
may be present in the groundwater‘ adsorbed to sediment. In this form, the

PCBs will not réadily migrate in the groundwater.

A total of 12 groundwater samples from the shallow
sand /fill unit in the MSA have been analyzed for VOC. The reported VOCs

are at relatively low concentrations.

A total of 14 groundwater samples from the shallow

sand/fill unit in the MSA have been analyzed for metals.

The results of the analysis, when compared to the
maximum contaminant level (MCL), indicate some elevated VOC
concentrations, elevated metals concentrations and elevated concentrations

in unfiltered PCB samples.

14



A total of 20 groundwater samples have been collected for
PCB analysis from wells in the deep sand unit in the MSA. PCBs have been
reported in 6 of the 20 unfiltered samples. Some of the same samples were
also filtered prior to analysis. PCBs are reported in only 1 of 13 filtered

samples and at much lower concentrations.

A total of 7 groundwater samples from the deep sand unit
in the MSA have been analyzed for VOC. The reported VOCs are at relatively

low concentrations.

A total of 5 groundwater samples from the deep sand unit

in the MSA have been analyzed for metals.

The results of the analysis, when compared to the MCLs,
indicate some elevated VOC concentrations, elevated metals concentrations

and elevated concentrations in unfiltered PCB samples.

3.6.2 Lagoon Area (LA)

3.6.2.1 Soil

A total of 285 soil samples have been collected in the LA
for PCB analysis. PCBs were reported above the minimum detection limit in

164 samples with a maximum concentration of 55,000 ppm (Arochlor 1242).

15



The mean concentration of PCBs in soil varies from 0.27 ppm for

Arochlor 1260 to 1635.3 ppm for Arochlor 1242.

A total of 4 soil samples have been analyzed for VOCs in
the LA. VOCs reported in more than one sample include acetone, benzene,
methylene chloride, and toluene. All of the reported VOCs are at relatively

low concentrations

No soil samples from the LA have been analyzed for

metals or cyanide.

3.6.2.2 Groundwater
Shallow Sand/Fill

A total of 62 groundwater samples have been collected for
PCB analysis from wells in the shallow sand/fill unit in the LA. PCB have
been reported in 43 of the 62 unfiltered samples. Some of the same samples
were also filtered prior to analysis. PCBs are reported in only 1 of 16 filtered

samples and at much lower concentrations.
A total of 14 groundwater samples from the shallow

sand/fill unit in the LA have been analyzed for VOCs. The reported VOCs

are at relatively low concentrations.

16



A total of 27 groundwater samples from the shallow

sand /fill unit in the LA have been analyzed for metals.

The results of the analysis when compared to the MCLs
indicate some elevated VOC concentrations, elevated metals concentrations

and elevated unfiltered PCB concentrations.

Deep Sand

A total of 2 groundwater samples have been collected for
PCB analysis from wells in the deep sand unit in the MSA. PCBs have been

reported in 2 of the 2 unfiltered samples. No samples were filtered.

A total of 1 groundwater sample has been analyzed for
VOCs in the deep sand unit in the LA. The reported VOCs are at relatively
low concentrations.

One groundwater sample has been analyzed for metals.

The results of the analysis, when compared to the MCLs,

indicate some elevated VOC concentrations and elevated unfiltered PCB

concentrations. Metals concentrations are below the MCLs.

17



3.6.3 Other Areas of Site

3.6.3.1 Soil

A total of 305 soil samples have been collected from Other
Areas of the Site for PCB analysis. PCBs were reported above the minimum
detection limit in 122 samples with a maximum concentration of 4,700 ppm.

The mean concentration of PCBs in soil was 64.1 ppm for total PCBs.

Metals sampling has been performed at the RCRA storage

facility and will be added once verified.

3.6.3.2 Groundwater

Shallow Sand/Fill

A total of 64 groundwater samples have been collected for
PCB analysis from wells in the shallow sand/fill unit in areas other than
MSA or LA. PCBs have been reported in 37 of the 64 unfiltered samples.
Some of the same samples were also filtered prior to analysis. PCBs are

reported in only 8 of 39 filtered samples and at much lower concentrations.
A total of 18 groundwater samples have been analyzed for

VOC:s in areas other than the MSA or LA. The reported VOCs are at

relatively low concentrations.

18



A total of 22 groundwater samples have been analyzed for

metals.

The results of the analysis, when compared to the MCLs,
indicate some elevated VOC concentrations, elevated metals concentrations

and elevated unfiltered PCB concentrations.

Deep Sand

No samples have been collected for the deep sand unit.

Other Analysis

Several analysis have been completed in Other Areas of
Site. The analytical results for surface water, wipe test, and sludge sampling is

summarized in Appendix D.

3.7 SEWER INVESTIGATION

In 1989 and 1990, GM undertook a major sewer
investigation as part of it's sewer cleaning project which consisted of
obtaining video logs of the three sewer systems (storm, sanitary and process)
and documenting invert elevations and grades of the sewers at all of the

accessible plant manholes.

19



38 SAGINAW RIVER INVESTIGATION

In 1987, the sediments of the Saginaw River were sampled
by MDNR. The analytical results for the sediment sampling is summarized
in Appendix D. Figure 3.9 presents the sediment sample locations. One of
these samples (sample number 22) was collected in the inlet slip area of the
Site. The PCB concentration in sediment in the inlet slip was reported for the

following intervals:

Sediment PCB PCB
Sampling Concentration Concentration
Depth (ppm) (ppm)
(cm) particle >75um particle <75um
0-5 0.06 3.9
5-10 21
10-15 21 4.3
15-20 27
20-25 23 8.3
25-30 3.5
30-35 4.9 10
35-40 23

The MDNR sampling also indicates that PCBs are present
both upstream and downstream of the Site in the Saginaw River. The data

indicates no clear pattern of PCB distribution.

In addition, sediment and water- quality sampling of the
Saginaw River and the Inlet Slip was performed between July 30 and
August 2, 1991. The analytical results for the sediment and water quality
sample are presented in Appendix D. Figures 3.10 and 3.11 present the sample

locations.

20
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Sediment samples from the Inlet Slip consisted of surface
dredges, core samples from 0 to 10 cm and core samples from 10 to 30 cm.
These samples were collected at a total of 16 sampling points for a total of
48 discrete sediment samples. Total PCB concentrations are summarized in

Table 3.2.

Water quality samples also were collected at the sampling
points identified on Figures 3.10 and 3.11. Total PCB concentrations for the
Inlet Slip are summarized in Table 3.3. Water quality results for the Inlet Slip

and the River are presented in Appendix D.
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TABLE 3.2

SUMMARY OF INTAKE CHANNEL SEDIMENT DATA

Total PCB Concentration (ppm)

Surface Core Core
Sample Location Dredges 0-10cm 10-30cm

1L 2.3 3.2 <0.03
2L 1.6 13 270
2C 1.7 0.78 11
2R 2.09 2.8 12
3L 1.3 2.6 3.3
3C 2.1 0.53 0.53
3R 1.59 0.48 0.94
4L 4.1 0.92 1.28
4C 34 0.76 2
4R 0.21 <0.03 0.038
5L 7.2 4.5 5.9
5C 6.2 3.7 1.6
5R 6.1 74 6.9
6L 0.13 0.036 0.43
6C 0.1 0.34 0.65
6R <0.03 0.076 0.12

Reference: ~ Anatech Analytical Laboratories
1991 Saginaw River Study
Final Report
Submitted to MDNR on November 5, 1991



TABLE 3.3

SUMMARY OF INTAKE CHANNEL WATER QUALITY DATA

Sample Location Total PCB Concentration
(ug/L)
1L 0.39
2L 0.87
2C 0.37
2R 0.27
3L 0.31
3C 0.32
3R 0.24
4L 0.17
4C 0.21
4R 0.19
5L 0.2
5C 0.17
5R 0.14
6L 0.17
6C 0.12
6R 1.7
Reference: Anatech Analytical Laboratories
1991 Saginaw River Study
Final Report

Submitted to MDNR on November 5, 1991



4.0

PREVIOUS RESPONSE ACTIONS

This section describes the various response actions that

have been undertaken at the Site. This section is organized by year.

Between 1972 and 1975, the plant performed two major
flushes of the PCB containing hydraulic systems. In general, by 1979, PCB

concentrations in such systems were below 50 ppm.

In 1979, the tanks from the plating tank farm were
completely cleaned. In addition, the floor of the long term PCB storage area

south of the oil reclaim building was cleaned and resealed.

~ Some wooden floor blocks were removed from the plant
floors and stored in the southwest corner of the Machine Storage Area
sometime prior to October 1983. The blocks subsequently were found to
contain PCBs and were disposed of in a PCB-approved landfill. The soils
below and adjacent to the former block pile were sampled and capped with a
minimum of 6 inches of clay as part of a March 14, 1985 Consent Agreement

with Region V USEPA. This area has been referred to as the "ski jump area".

Gonnettes of die cast pit cleanings were stored on a
portion of the Machine Storage Area located west of the truck repair Building.
Sampling in October 1983 and after showed PCB in the soil in this area.
Contaminated soil was removed and disposed of in a PCB-approved landfill

and the area was backfilled and capped with a minimum of 6 inches of clay as



part of the March 14, 1985 Consent Agreement with Region V USEPA. This

area has been referred to as the "gonnette storage area".

In 1986, the oil reclaim plant had a spill of approximately
300 gallons. The oil was vacuumed, recovering 150 gallons. The remaining
visible oil was shoveled up along with 2 inches of topsoil. PCBs were detected
in the oil, ranging from 2 ppm to 4 ppm. The barrels were disposed of as a

non-hazardous waste in 1987.

The west lagoon was remediated between 1986-1990. The
contaminated sediment and soil was excavated and transferred to a PCB
approved landfill. The bottom and sides of the lagoon were covered with a
minimum of one foot of compacted clay and an 80-millimeter high density
polyethylene (HDPE) plastic liner. During 1987, the piping and the
underground tank, concrete foundation and columns, along with some soil
associated with the west lagoon, were excavated and removed. The excavated

area was backfilled.

In 1987 and 1988 , a Deep Soil Mixing (DSM) Cutoff wall
was installed around the LA and the MSA. The DSM wall was constructed to
an average depth of 50-60 feet. A pumping system was installed and operated
to depress the water table. A surface water collection system and carbon water
treatment system for the MSA was installed. The excavated soils generated
from the construction of the DSM were handled in accordance with TSCA

PCB requirements.



In 1990, the wastewater treatment plant was cleaned.
Included in this cleanup were all plant tanks, trenches, wet-well and piping.
The process, storm and sanitary sewer systems were also cleaned and this
work was completed in 1990. The sediments, solidification materials and
debris were shipped to a PCB approved landfill or a PCB approved

incinerator.

In 1992, the sanitary sewer between the process waste
water treatment plant and the control manhole was lined with an
"Insituform” liner. The manholes along this sewer line were also upgraded.
Additional work has been completed to eliminate several sewer system

interconnections.

24



5.0

CURRENT OPERATIONS

The plant continues to produce automobile parts such as
cast iron camshafts, steel camshafts, piston pins, oil pumps, aluminum
bushings, channel plates, accumulators, case extensions and valves for

automatic transmissions.

Wastewater generated in the plant is directed to the
wastewater treatment plant prior to discharge to the sanitary sewer system.
The west lagoon is currently used to contain storm water and non-contact

cooling water.

Other liquid wastes, including some PCB containing
wastes, are drummed at the point of generation. The wastes are then stored
in a fenced, locked, paved storage area, prior to off-Site disposal at permitted

RCRA or TSCA approved waste disposal facilities.



6.0

Previous data collection at the Site has focussed on the
MSA, LA and undeveloped area. Previous investigations have also focussed
on PCBs, with some VOC and metals data. This section identifies the data
gaps that will need to be filled to complete the RI and this section also
identifies study areas which will form the basis for the organization of the

RI Work Plan.

6.1 STUDY AREAS

A study area approach will be used to conduct the RI/FS.
The proposed study areas are presented on Plan E-1 of Appendix E. The study
areas were developed by combining areas with similar historical
development and/or hydrogeologic characteristics. Table 6.1 presents a

description of the study areas.

6.2 DATA GAPS

Table 6.2 presents a summary of the identified data gaps at
the Site. Previous data collection has focussed on PCBs and to a lesser degree
on VOC and metals. No base-neutral acid (BNA) extractable analyses have
been conducted for any media at the Site. It is apparent that even with the
relatively largé existing data base, significant additional data collection will be

required during the RI/FS.
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Study Area

Machine Storage Area
(MSA)

Lagoon Area (LA)

Perimeter Banks

Inlet Slip Area

Support Facilities Area

Undeveloped Area

TABLE 6.1
STUDY AREAS

GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Description

Page 1 of 2

- Area contained within deep soil mixing wall

- Hydrogeologic units consist of shallow
sand/fill, intermediate confining unit, deep
sand, clay till

- Area contained within deep soil mixing wall

- Hydrogeologic units consist of shallow
sand/fill, intermediate confining unit, deep
sand, clay till

- Area between deep soil mixing wall and
Saginaw River adjacent to the MSA and LA

- Hydrogeologic units consist of shallow
sand/fill, intermediated confine unit,
deep sand, clay till

- Surface water feature between MSA and LA

- Hydrogeologic units consist of shallow
sand/fill, intermediate confining unit, deep
sand, clay till

- Hydrogeologic units consist of shallow
sand/fill, intermediate confining unit, deep
sand, clay till



Page 2 of 2

TABLE 6.1
STUDY AREAS
GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN
Study Area Description
Parking and Former - Most of area not used for storage or plant
Residental Area operations

- Small area east of plant building has been
used for storage

- Clay till at or near surface
Plant Area - Area consists of plant and a narrow strip
) around the building

- Clay till at or near surface
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APPENDIX B

PLAN B-1- BOREHOLE AND WELL LOCATIONS
BOREHOLE AND WELL LOG



BORELOGS

MACHINE STORAGE AREA (MSA)






10/8/91 Page1o0f3

Machine Storage Area )
Elevation
Ground Surface Top of Casing at Bottom of Diameter of
Elevation Elevation Total Depth Screen  Screen Length Screen/Boring
Well No. Boring No. Date (ft AMSL) (ft AMSL)  (feetBGL)  (ft AMSL) (feet) (inches)

A 8/31/88 N/A N/A 8 N/A N/A N/A

B 8/31/88 N/A N/A 8 N/A N/A N/A

BC B/31/88 N/A N/A 4 N/A N/A N/A
BD 8/31/88 N/A N/A 4 N/A N/A N/A

C 8/31/88 N/A N/A 4 N/A N/A N/A

D 8/31/88 N/A N/A 8 N/A N/A N/A

E 8/31/88 N/A N/A 4 N/A N/A N/A

F 8/31/88 N/A N/A 4 N/A N/A N/A

G 8/31/88 N/A N/A 4 N/A N/A N/A

H 8/31/88 N/A N/A 4 N/A N/A N/A
B11-KCS1 7/8/88 N/A N/A 12 N/A N/A N/A
B12-KCS1 7/14/88 N/A N/A 12 N/A N/A N/A
BI3-KCS1 7/14/88 N/A N/A 12 N/A ©  N/A N/A
B14-KCS1 7/14/88 N/A N/A 12 N/A N/A N/A
B15-KCS1 7/14/88 N/A N/A 12 N/A N/A N/A
B21-KCS2 7/8/88 N/A N/A 12 N/A N/A N/A
B22-KCS2 7/13/88 N/A N/A 12 N/A N/A N/A
B23-KCS2 7/13/88 N/A N/A 12 N/A N/A N/A
B24-KCS2 7/14/88 N/A . N/A 12 N/A N/A N/A
B25-KCS2 7/14/88 N/A N/A 12 N/A N/A . N/A
B31-KCs3 7/8/88 N/A N/A 12 N/A N/A N/A
B32-KCS3 7/13/88 N/A N/A 12 N/A N/A N/A
B33-KCs3 7/13/88 N/A N/A 12 N/A N/A N/A
B34-KCs3 7/13/88 N/A N/A 12 N/A N/A N/A
B35-KCS3 7/13/88 N/A N/A 12 N/A N/A N/A
B41-KCS4  7/8/88 N/A N/A 12 N/A N/A N/A
B42-KCS4 7/13/88 N/A N/A 12 N/A N/A N/A
B43-KCS4 7/12/88 N/A N/A 12 N/A N/A N/A
B4-KCs4 7/12/88 N/A N/A 12 N/A N/A N/A
B45-KCs4  7/12/88 N/A N/A 12 N/A N/A N/A
C11-KCS1  8/17/88 N/A N/A 12 N/A N/A N/A
CI2-KCS1 8/24/88 N/A N/A 12 N/A N/A N/A
C13-KCS1 8/24/88 N/A N/A 12 N/A N/A N/A
Cl14-KCS1 8/25/88 N/A N/A 12 N/A N/A N/A
CI5-KCS1  8/24/88 N/A N/A 12 N/A N/A N/A
Q1-KCs2 8/17/88 N/A N/A 12 N/A N/A N/A
Q23-KCs2 8/29/88 N/A N/A 12 N/A N/A N/A
C31-KCs3  8/17/88 N/A N/A 12 N/A N/A N/A
C32-KCs2  8/30/88 N/A N/A 12 N/A N/A N/A
C33-KCs2 8/30/88 N/A N/A 12 N/A N/A N/A
C34-KCS2 8/30/88 N/A N/A 12 N/A N/A N/A
C35-KCS2  8/30/88 N/A N/A 12 N/A N/A N/A
C41-KCs4  8/17/88 N/A N/A 12 N/A N/A N/A
C42-KCS4  8/30/88 N/A N/A 12 N/A N/A N/A
C43-KCS4  8/30/88 N/A N/A 12 N/A N/A N/A
C44-KCs4  8/30/88 N/A N/A . 12 N/A N/A N/A
C45-KCs4  8/30/88 N/A ‘N/A 12 N/A N/A N/A






10/8/91 ) Page 2 of 3

Machine Storage Area
Elevation
Ground Surface Top of Casing at Bottom of Diameter of
Elevation Elevation  Total Depth Screen  Screen Length Screen/Boring
Well No. Boring No. Date (ft AMSL) (ft AMSL)  (feet BGL) (ft AMSL) (feet) (inches)
C51 9/1/88 N/A N/A 12 N/A N/A N/A
C52 9/1/88 N/A N/A 12 N/A N/A N/A
C53 9/1/88 N/A N/A 6 N/A N/A N/A
C54 9/1/88 N/A N/A 8 N/A N/A N/A
C55 9/1/88 N/A N/A 6 N/A N/A N/A
C56 9/1/88 N/A N/A 6 N/A N/A N/A
CMW-2 10/27/88 587.90 N/A 35 552.90 5 2
DB-1 12/1/86 586.36 N/A 55 546.36 10 4
DB-2 12/2/86 586.55 N/A 58 546.55 10 4
EW-3 10/4/88 586.70 583.07 55 555.70 5 6
EW-3 10/4/88 586.70 583.07 55 540.70 5 6
EW-4 7/25/88 588.00 584.68 56 537.00 10 6
EW-5 9/20/88 589.50 584.02 76.5 539.50 10 6
GEO-5 8/3/87 N/A N/A 56 N/A N/A 4
GEO-6 8/3/87 N/A N/A 46 N/A N/A 4
GEO-7 8/4/87 N/A N/A 66 N/A N/A 4
GEO-8 8/4/87 N/A N/A 61 N/A N/A -4
GEO-9 8/5/87 N/A N/A 54 N/A N/A 4
GEO-19  8/11/87 N/A N/A 53 N/A N/A 3-1/741ID
GEO-20 8/11/87 N/A N/A 61 N/A N/A 3-1/741D
GEO-21- 8/12/87 N/A N/A 54 N/A N/A 3-1/41ID
GEO-2  8/12/87 N/A N/A 56 N/A N/A 3-1/41D
GEO-23  8/13/87 N/A N/A 54 N/A N/A 3-1/41D
GEO-24 8/13/87 N/A N/A 58 N/A N/A 3-1/41ID
GEO-25 8/14/87 N/A N/A 59 N/A N/A 3-1/41D
GEO-26 8/14/87 N/A N/A 54 N/A N/A 3-1/41D
GEO-27 8/17/87 N/A N/A 285 N/A N/A 3-1/41D
GEO-28  8/17/87 N/A N/A 54 N/A N/A 3-1741D
LMW-138 12/13/88 586.70 589.35 15 - 571.70 10 2
LMW-145 12/14/88 586.40 589.65 15 571.40 10 2
LMW-15D 12/13/88 586.20 588.77 30 556.20 5 2
LMW-16D logto15' 12/14/88 586.30 589.26 30 556.30 5 2
LMW-175 12/15/88 586.40 589.76 15 571.40 10 2
LMW-185 12/8/88 587.80 591.44 17 570.80 10 2
LMW-195 12/12/88 586.60 589.19 15 571.60 10 2
LMW-20D 12/5/88 588.70 592.19 32 556.70 5 2
LMW-21D 12/7/88 587.70 591.39 31 556.70 5 2
LMW-225 12/6/88 589.00 593.09 17 572.00 10 2
LMW-235 12/7/88 587.60 591.31 155 572.10 10 2
LMW-24D 12/8/88 588.10 591.77 32 556.10 5 S 2
MSA-1 11/10/86 585.34 N/A 18 568.34 10 2
MSA-2 11/11/86 586.35 N/A 18 569.35 10 2
MSA-3 11/11/86 585.20 N/A 18 568.20 10 2
MSA4 11/11/86 586.67 N/A 18 569.67 10 2
MSA-5 11/11/86 586.49 N/A 18 569.49 10 2
MW-1 9/25/85 586.40 587.65 11 575.90 2 N/A






10/8/91 ‘ Page 3 of 3

Machine Storage Area
B Elevation
Ground Surface Top of Casing at Bottom of Diameter of
Elevation Elevation  Total Depth Screen  Screen Length Screen/Boring
WellNo. Boring No. Date (ft AMSL) (ft AMSL)  (feet BGL)  (ft AMSL) (feet) (inches)
RCP4 4/30/64 N/A N/A 9% N/A N/A 2
SB10-69 2/00/69 N/A N/A 20 N/A N/A N/A
SB11-69  2/00/69 N/A N/A 25 N/A N/A N/A
SB12-69  2/00/69 N/A N/A 35 N/A N/A N/A
SB13-69  2/00/69 N/A N/A 90 N/A N/A N/A
SB-16 10/3/85 586.70 N/A 2 N/A N/A N/A
SB-17 10/3/85 587.20 N/A 2 N/A N/A N/A
SB-31 6/2/88 587.00 N/A 14 N/A - N/A N/A
SB-32 6/2/88 588.00 N/A 14 N/A N/A N/A
SB-33 6/2/88 587.00 N/A <12 N/A N/A N/A
SB-34 6/2/88 587.00 N/A 14 N/A N/A N/A
SB-35 6/3/88 587.00 N/A 12 N/A N/A N/A
SB-B-1  10/1/85 586.00 N/A 7 N/A N/A N/A
SB-B2 10/1/85  585.90 N/A 7 N/A N/A N/A
SB-C-1  10/1/85 586.70 N/A 7 N/A N/A N/A
SB-C-2 10/1/85 586.90 N/A 7 N/A N/A N/A
SB-C-3  10/2/85 586.30 N/A. 7 N/A N/A N/A
SB-D-1  10/1/85 587.10 N/A 7 N/A N/A N/A
SB-D-2 10/1/85 587.90 N/A 7 N/A N/A N/A
SB-D-3  10/2/85 587.40 N/A 7 N/A N/A N/A
SB-E-1  10/1/85 . 586.70 N/A 7 N/A N/A N/A
SB-E-2  10/1/85 590.10 N/A 7 N/A N/A N/A
SB-E-3  10/2/85 587.90 N/A 7 N/A N/A N/A
SB-F-1  10/1/85 586.90 N/A 7 N/A N/A N/A
SB-F2 10/1/85 590.30 N/A 7 N/A N/A N/A
SB-F-3  10/2/85 588.20 N/A 7 N/A N/A N/A
SB-F4  10/3/85 585.80 N/A 7 N/A N/A N/A
SB-G-1  9/30/85 586.80 N/A 7 N/A N/A N/A
SB-G-2 10/2/85 589.30 N/A 7 N/A N/A N/A
SB-G-3 10/2/85 588.10 N/A 7 N/A N/A N/A
SB-H-1  9/30/85 586.40 N/A 7 N/A N/A N/A
SB-H-2 10/2/85 587.20 N/A 7 N/A N/A N/A
SB-H-3 10/2/85 587.90 N/A 7 N/A N/A N/A
SB-H4 10/3/85 587.10 N/A 7 N/A N/A N/A
SB-H-5 10/3/85 585.90 N/A 7 N/A N/A N/A
SB-I4  10/3/85 587.30 N/A 7 N/A N/A N/A
SB-I-5  10/3/85 586.90 N/A 7 N/A N/A N/A
SB-1-6 10/3/85 585.10 N/A 7 N/A N/A N/A
TMW-1 10/9/87 N/A N/A 14 14 FT BGL 5 2
TMW-2 10/11/87 N/A N/A 19 19 FT BGL 5 2
TMW-3 10/11/87 N/A N/A 19 19 FT BGL 5 2
TMW-4d 10/11/87 N/A N/A 8 8 FT BGL 5 2
TMW-4s 10/11/87 N/A N/A 23 23FTBGL 5 2
TMW-5 10/12/87 N/A N/A 14 14 FT BGL 5 2
TMW-6 10/12/87 N/A © N/A 14 14 FT BGL 5 2






r
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BORING

WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC — Bay City WELL/BORING Nosa
LOCATION Bay City, Michigan DATE DRILLED: 8/31/88
DRILLING METHOD:  Solid Stem Auger / D-25 CASING TYPE/DIA: /a
JOTAL DEPTH DRILLED: 8 feet BGL TOTAL CASING: ia
CROUND ELEVATION:  n/a T.0.C. ELEVATION:  n/a
GROUT TYPE/QUANTITY: _Hole -Plug / 2 bags SCREEN TYPE/LENGTH: n/a
GROUT INTERVALS): 1 to 8 feet BGL SCREENED INTERVAL: i
DEPTH TO WATER: 7 feet BGL GRAVEL PACK TYPE: ala
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: /..

| STATIC WATER LEVEL: a OKE
REMARKS'  Boring conducted for GM research test
LOGGED BY: James Gell SIGNATURE:

HeO/SOLL | enpMATION DESCRIPTION

DEPTH | sawupLE

0-¢.0'

CLAY; dark brown, trace sand

1.0'=5.0'

PTAV;4daxk;bxoua,_st:oag—eily—edefey—ehia—eeenkv

sand

;. yellow medium

5.0'-8.0f

CLAY; dark brown to black, strong oily odors

SAMPLE I.D./TYPE

SAMPLE DEPTH

INTERVAL - FEET BGL

Al/GRAB 0-1
A2/SPLIT-SPOON 1-3
A3/SPLIT-SPOON 3-5
A4 /SPLIT-SPOON 5=7

AS/SPLIT~-SPOON

7-8




BORIN /WELL LOG DATA

NSULTING SERVICES, INC.

PROJECTt  CPC — Bay City WELL/BORING Nou B
LOCATION:  Bay City, Michigan DATE DRILLED: g8/31/88
DRILLING METHOD: Solid Stem Augers/D-25 CASING TYPE/DIA. n/a
JOTAL DEPTH ORILLED: 8 feet BGL TOTAL CASING: afa
GROUND ELEVATION: n/a : T.0.C. ELEVATION: - . nfa
GROUT TYPE/QUANTTY: Hole -Plug / 2 bags SCREEN TYPEAENGTH: °  n/a
GROUT INTERVAL(S): 1 to 8 feet BGL SCREENED INTERVAL: n/a
OEPTH TO WATER: 7 feet BGL GRAVEL PACK TYPE: n/a =
WATER LEVEL ELEVATION: 5/ GRAVEL PACK INTERVAL  n/a
STATIC WATER LEVEL: nj/a OAE
REMARKSt Boring conducted for GM research test
LOGGED BY:  James Gell SIGNATURE:
pepTH | TE0e®-| FORMATION DESCRIPTION
lo-1.0" CLAY; dark brown, trace sand, slight oily odor
1.0'-2.0' SANDY CLAY; dark brown, trace sand
2.0'-8.0 CLAY; dark brown, trace sand, strong oily odors
SAMPLE I.D./TYPE ~ SAMPLE DEPTH
INTERVAL - FEET BGL
B1/GRAB C0-1
B2U/SPLIT-SPOON 1-2
B2L/SPLIT-SPOON 2-3
B3U/ SPLIT-SPOON 3-4
B3L/SPLIT-SPOON : 4-5
B4U/SPLIT-SPOON 5-6
B4L/SPLIT-SPOON ‘67
B5/SPLIT-SPOON 7-8




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  CPC - Bay City WELL/BORING Not o
LOCATIONt  Bay City, Michigan DATE DRILLED:  8/31/88
DRILLING METHOD: ~ Hollow Stem Auger/D-25 CASING TYPE/DIA.: n/a
TOTAL DEPTH DRILLED: 4 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: /s T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole: Plug / 2 bags SCREEN TYPE/LENGTH: s

- GROUT INTERVAUS): 1 to 8 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 7 feet BGL GRAVEL PACK TYPE: a/a
WATER LEVEL ELEVATON: _ n/a | GRAVEL PACK INTERVAL: n/a

STATC WATER LEVEL ~ ©/a  ODAE
REMARKS! Boring conducted for GM Research test - using GMR sampling device
LOGGED BY: James Gell SIGNATURE:
pepTH | 25U} FORMATION DESCRIPTION
0-1.0"' "} . | SANDY CLAY; dark brown, oily odors
1.0'-4.4"' CLAY; dark brown, oily odors

NO SAMPLES COLLECTED.




-

BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC - Bay City WELL/BORING Nos  ED
LOCATIONt  Bay City, Michigan DATE DRILLED: g/31/88
DRILLING METHOD: Hollow Stem Auger /D-25 CASING TYPE/DIA. n/a
JOTAL DEPTH DRILLED: 4 feet BGL TOTAL CASING: n/a
GROUND ELEVATION:  n/a TOC. ELEVATON: . nfa
GROUT TYPE/QUANTITY: _ Hole Plug / 2 bags SCREEN TYPE/LENGTH: - n/a
GROUT INTERVAL(S): 1 to 8 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 7 feet BGL GRAVEL PACK TYPE: a/a
WATER LEVEL ELEVATION: o/a GRAVEL PACK INTERVAL  n/a

STATIC WATER LEVEL: | n/a OAE
REMARKSt  Boring conducted for GM research test — using GMR sampling device v
LOGGED BY: 3 n_ SIGNATURE:

pepTH | E%STL| FORMATION DESCRIPTION

0-1.0" SANDY CLAY; dark brown, oily odors
1.0'-4.0 CLAY; dark brown, oily odors

NO SAMPLES COLLECTED.




BORING / WELL

TOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  CPC - Bay City WELL/BORING Noa c
LOCATIONt  Bay City, Michigan DATE DRILLED: 8/31/88
TRILING METHOD:  Hollow Stem Augers / C-25 | CASNG TPE/DIA: o/a
TOTAL DEPTH DRILLED: 4 feet BGL TOTAL CASING: /o
GROUND ELEVATION:  n/a T.0.C. ELEVATION: . n/a
GROUT TYPE/QUANTITY:  Hole Plug / 2 bags SCREEN TYPE/LENGTH: p/a
GROUT INTERVAL(S): 1 to 8 feet BGL SCREENED INTERVAL: /o
DEPTH TO WATER: 7 feet BGL GRAVEL PACK TYPE: /s
WATER LEVEL ELEVATION: a/a GRAVEL PACK INTERVAL /.

STATIC WATER LEVEL:

DATE:

REMARKS! Boring conducted for GM research test = using GMR sampling device
LOGGED BY: Hames Gell SIGNATURE:

pePTH | HoV/SOL| FORMATION DESCRIPTION

031.0' SANDY CLAY; dark brown, oily odors

1/0'-4.Q" CLAY; dark brown, oily odors

SAMPLE I.D./TYPE

__SAMPLE DEPTH

INTERVAL — FEET BGL

C-l/GRAB

0-1

C-Z/GMR DEVICE

1=4

- c-3/GMR DEVICE

4-8




BORING /WELL

LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC — Bay City WELL/BORING Not  p
LOCATION: Bay City, Michigan DATE DRILLED:  8/31/88
DRILLING METHOD: Solid Stem Auger/D-25 CASING TYPE/DIA. " n/a
JOTAL DEPTH DRILLED: 8 feet BGL TOTAL CASING: /a
GROUND ELEVATION: n/a T.0.C. ELEVATION: fs
(ROUT TPE/QANTTY:  Hole Plug / 2 bags | SO0 TWPEAENGTH: /.
GROUT INTERVAL(S): 1 to 8 feet BGL SCREENED INTERVAL: o3
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: Wa
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL 1/,

| STATIC WATER LEVEL nj/a E

REMARKS! Boring conducted for GM research test

LOGGED BY: James Gell SIGNATURE:
pepTH | "2/ FORMATION DESCRIPTION
0-1.0' SANDY CLAY; dark brown, oily odoxs

1/0'-8.Q" CEAY: dark brown, woo

SAMPLE I.D./TYPE

SAMPLE DEPTH

INTERVAL - FEET BGL

D-1/GRAB 0-1
D-2U/SPLIT-SPOON 1-2
“ p-2L/SPLIT-SPOON 2-3
D-3U/SPLIT-SPOON 3-4
D-3L/SPLIT~SPOON 4=5
D-4U/SPLIT-SPOON 5-6
D~4L/SPLIT-SPOON 6-7
D-5/SPLIT-SPOON 7-8

o ‘.-:4;!



BORING

WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:

CPC - Bay City

WELL/BORING Not E

LOCATION:

DATE DRILLED: g/31/88

_Bay . City, Michigan
DRILLING METHOD: gollow Stem Auger /D-25

CASING TWPE/DIA: /4

TOTAL OEPTH DRILLED:

4 feet BGL

TOTAL CASING: n/a

GROUND ELEVATION:

n/a

TOC. ELEVATON:  p/a

GROUT TYPE/QUANTITY:

SOREEN TYPE/LENGTH:

n/a

GROUT INTERVAL(S):

Hole Plug / 2 bags
1 to 8 feet BGL

SCREENED INTERVAL /4

DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: /.
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: n/a
STATIC WATER LEVEL: n/a OATE:
REMARKS: Boring conducted for GM Research test = using GMR sampling device v
LOGGED BY: James Gell SIGNATURE:

Heo/saIL
DEPTH | sampLE

FORMATION DESCRIPTION

SANDY CLAY; dark brown, oily odors

0-1.0"
1.0'-4.0f

CLAY: dark brown, stromng oily odors, wood fragments

SAMPLE 1.D./TYPE

SAMPLE DEPTH

INTERVAL - FEET BGL

E-1/GRAB

0-1

E-1/GMR SAMPLE

1-7

Asit]



BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECTt  CpC - Bay City WELL/BORING Nos  F
LOCATION'  Bay City, Michigan DATE DRILLED'  &/a1/88
DRILLING METHOD: Hollow Stem Auger / D-25 CASING TYPE/DIA.: nla__
JOTAL DEPTH DRILLED: 4 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: o/a T.0.C. ELEVATION: wa
GROUT TYPE/QUANTITY: Fole Plug / 2 bags SOREEN TYPE/LENGTH: - pn/a
GROUT INTERVAL(S): I to 8 feet BGL SCREENED INTERVAL: /e
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: s
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL  n/a =
STATIC WATER LEVEL: n/a AE
REMARKS:  Boring conducted for GM Research test — using GMR sampling device
LOGGED BY: James Gell SIGNATURE:
pepTH | H20/S0IL | FORMATION DESCRIPTION
0-1.0" SANDY CLAY; dark brown, oily odors
1.0°=-4.Q"

CLAY; dark_brown, strong oily odors, wood fragments

SAMPLE I.D./TYPE SAMPLE DEPTH

INTERVAL -~ FEET BGL
F-1/GRAB 0-1




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Not ¢
LOCATION: Bay City, Michigan DATE DRILLED g8/31/88
DRILLING METHOD: Hollow Stem Auger /D-25 CASING TYPE/DIA.: n/a
JOTAL DEPTH ORILLED: & feet BGL TOTAL CASING: n/a
GROUND ELEVATION: n/a T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTTY:  gole Plug / 2 bags SOREEN TYPE/LENGTH: ;/2
GROUT INTERVAL(S): | to 8 feet BGL SCREENED INTERVAL  n/a
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE:  n/a =
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: /.
| | STATIC WATER LEVEL: n/a OATE:
REMARKS! Boring conducted for GM Research test — using GMR sampling device
LOGGED BY:  James Gell ; SIGNATURE:
DEPTH | '29/S%h| FORMATION DESCRIPTION
051.0' SANDY CLAY; dark brown, oily odors
1.0'-4.0' CLAY: dark brown, strong oily odoxs, wood fragments..
SAMPLE I.D./TYPE _SAMPLE DEPTH
INTERVAL - FEET BGL
G-1/GRAB : 0-1
G-2/GMR SAMPLER : 1-3.5

G-3/GMR SAMPLER 3.5-7




p—-

BORING

WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT! CPC - Bay City WELL/BORING No:  ®
LOCATION: Bay City, Michigan DATE DRILLED*  8/31/88
DRILLING METHOD: Hollow Stem Auger/D-25 CASING TYPE/DIA: Q_L
JOTAL OEPTH ORILED: 4 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: n/a 1.0.C. ELEVATION: a/a_
GROUT TYPE/QUANTITY: __ Hole Plug / 2 bags SCREEN TYPE/LENGTH: ~ /o
GROUT INTERVAL(S): 1 to 8 feet BGL SCREENED INTERVAL: s
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: nla
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL:  _/,

STATIC WATER LEVEL: n/a OAE

REMARKS! Boring conducted for GM Research test ¢ using GMR sampling device
LOGGED BY:  James Gell SIGNATURE:
pePTH | '2/SU | FORMATION DESCRIPTION
0-1.0' SANDY CLAY; dark brown, oily odors
1.0'-4.9' . CLAY; dark brown, strong oily odors, wood fragments

SAMPLE 1.D./TYPE

SAMPLE DEPTH

INTERVAL - FEET BGL

H-1/GMR SAMPLER

4-8




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

ROJECT:  CPC Bay City WELL/BORING Nos  Bl11
LOCATION:  Bay City, Michigan DATE DRILLED: " July 8, 1988
DRILLNG METHOD:  Hollow-Stem Augers/D-25 CASING TYPE/DIA: N/ A
TOTAL DEPTH DRILED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: ~ 100.73 * T.O.C. ELEVATION: N/A

GROUT TYPE/QUANTITY: Granular Bentonite/lBag SCREEN TYPE/LENGTH: ‘N/A

GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 4.5 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL:  N/A
" STATIC WATER LEVEL: N/a WE N/ A
REMARKS' Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BYt  J. Gell SIGNATURE: )
epTH | FE0S@h| FORMATION DESCRIPTION
0-0.5"' SANDY CLAY: brown, dry, trace gravel
"10.5-4.5" ‘SANDY CLAY: dark gray to black, strong oily odor, wood debris,

trace gravel

4,5-12" SANDY CLAY: black, strong oily odors, wet, wood, metal, and fiberoys

debris, trace gravel

P

Split Spoon Sample 1ld Split Spoon Depth Interval-feet BGL
Bll-1 0-1.5"'

Bl1-2 1.5-3.0'

B11-3 3-5'

Bll-4 5-6.5'

Bl11-5 6.5-8.5"'

Bl11-6 8.5-10'

Bl11-7 10-12"'




BORING /WELL LOG ‘DATA |

KECK CONSULTING SERVICES, INC.

WOOD, METAL, AND FIBEROUS DEBRIS: black, strong oily odors, met

PROJECT: CPC Bay City WELL/BORING No:  BI12
LOCATION: Bay City, Michigan DATE DRILLED July 14, 1988
DRILLNG METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
'GROUND ELEVATION:  100.63  * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/l bag | SCREEN TYPEAENGTH:  y/a
GROUT INTERVAL(S):: 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL:  y/a ~
| STATIC WATER LEVEL: N./A DAE N/A
REMARKS: Boring was continuously split-spoon sampled from the ground surface |
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE: )
pePTH | 'E0/S0L | FORMATION DESCRIPTION
oot SANDY CLAY: brown, dry, trace gravel
1-2! SANDY CLAY: dark gray, dry, trace gravel
2-6' SANDY CLAY: black, oily odors, dry, fiberous debris, trace gravel
6-8"' WOOD AND METAL DEBRIS: black, strong oily odors, wet, interbedded
with sandy clay, black, fiberous debris
8-12°*

Split Spoon Sample 1d

Split Spoon Depth Interval-feet BGL

Bl2-1 0-2' -
B12-2 2-4 '
B12-3 4=6"
Bl2-4 6-8'
B12-5 8-10'
B12-6 10-12"




BORING /WELL LOG '‘DATA

KECK CONSULTING SERVICES, INC.

SROJECTT  CPC Bay City WELL/BORING No.  B13

LOCATION: Bay City, Michigan DATE DRILLED: July 14, 1988

DRILLING METHOD: Hollow Stem Augers/CME-55 CASING TYPE/DIA.: N/A

TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: | N/A

GROUND ELEVATION: 100. 45 * T.0.C. ELEVATION: . N/A

GROUT TYPE/QUANTITY: Granular Bentonite/l Bag | SCREEN TYPEAENGTH: - n/a

GROUT INTERVAL(S)}: 12 - 4 feet SCREENED INTERVAL: N/A

DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A

WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL:  n/a ~
STATIC WATER LEVEL  N/A E N/A

REMARKS! Boring was continuously split spoon sampled from the ground surface

to a depth of 12 feet * Relative elevation

LOGGED BY: J. Gell ~ SIGNATURE:

NEPTH | /ST FORMATION DESCRIPTION

0-1' SANDY CLAY: brown, dry, trace gravel

1-2 * SANDY CLAY: black, dry, trace gravel

2-6.5" - SANDY CLAY: black, oily odors, dry, fiberous debris, trace gravel

6.5-8"' SANDY CLAY: black, oily odors, moist, wood and fiberous debris,

trace gravel

8-12' WOOD AND METAL DEBRIS: black, oil, strongﬁoily odors, wet, .

fiberous debris

Split Spoon Sample 1ld Split Spoon Depth Interval-feet BGL
B13-1 : 0-2'

B13-2 2-4'

B13-3 4-6"'

B13-4 ‘ 6-8'

B13-5 8-10";

B13-6 10-12'




"BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC Bay City WELL/BORING Nou Bl4
LOCATIONt  Bay City, Michigan DATE DRILLED: July 14, 1988
DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
| TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: 100.54 * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/l Bag SCREEN TYPE/LENGTH: "N/A
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 7 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL: N/A -
STATIC WATER LEVEL: DATE:
| REMARKS! Boring was continously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
 peEPTH | T2/STIL | FORMATION DESCRIPTION
0-1' SANDY CLAY: brown, dry, trace gravel
1-4' SANDY CLAY: grayish balck, dry, trace gravel
47" - . SANDY CLAY: black, oily odors, dry, interbedded wood an fiberous
debris
7-12° SILTY CLAY: black, strong oily odors, wet, interbedded wood debrig
Split Spoon Sample 1d Split Spoon Depth Interval-feet BGL
Bl4-1 . 0=-2"
Bl4-2 2-4"'
Bl4-3 4-6"
Bl4-4 6-8'
Bl4-5 : 8-10'

Bl4-6 10-12'




BORING /WELL LOG ‘DATA

KECK CONSULTING SERVICES, INC.

‘ROJECT: CPC Bay City WELL/BORING No.  B15
LOCATIONt  Bay City, Michigan DATE DRILLED: July 14, 1988
DRILLING METHOD:  Hollow~Stem Augers/CME-55 | CASING TYPE/DIA: N/A
TOTAL DEPTH DRILLED: 12 feet BGL | TOTAL CASING: N/A
GROUND ELEVATION:  100.39  * T.0.C. ELEVATION: /A
GROUT TYPE/QUANTITY: Granular Bentonite/l bag | SCREEN TYPEAENGTH: /s
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL:  n/a ~
' | STATIC WATER LEVEL:  N/A DATE N/A

REMARKS:! Boring was continuously split-spoon sampled from the ground surface to
depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
/SOIL

"EPTH | ‘oo e"| FORMATION DESCRIPTION

0-1' SANDY CLAY: brown, dry, trace gravel

1-2" SANDY CLAY: black, dry, trace gravel

2-4.2 " SANDY CLAY: black, oily odors, dry, trace gravel
4.2-8' SANDY CLAY: black, strong oily odors, moist, wood, metal, and

fiberous debris
8-12' WOOD AND METAL DEBRIS:

debris

black, strong oily odors, wet, fiberaus

Split Spoon Sample 1D

Split Spoon Depth Interval-feet. BGL

B15-1 0-2.0"'
B15-2 2-4"
B15-3 46"
B15-4 6-8'
B15-5 8-10'
B15-6 10-12'




BORING /WELL LOG -DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC Bay City WELL/BORING No. 21
LOCATION: Bay City, Michigan DATE DRILLED: July 8, 1988
DRILLING METHOD: Hollow-Stem Augers/D25 CASING TYPE/DIA.: N/A

TOTAL OEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A

GROUND ELEVATION:  100.17 T.0.C. ELEVATION: N/A

GROUT TYPE/QUANTITY: Granular Bentonite/l bag | SCREEN TWPEAENGTH:  'N/A

GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A

DEPTH TO WATER: 5 feet GRAVEL PACK TYPE: N/A

WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL:  N/A ~

STATIC WATER LEVEL: N/A DAE  N/A

REMARKS!H Boring was continuously split-spoon sampled from the ground
surface to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE!
H20/saIL
DEPTH | emoty | FORMATION DESCRIPTION
0-0.5" SANDY CLAY: brown, dry, trace gravel
0.5~2.5" SANDY CLAY: dark gray to black, oily odors, damp, trace gravel
2.5-5" SANDY CLAY: black, strong oily odors, trace gravel, wood and
metal debris, damp, irregular lenses of silty clay about 0.2
feet thick.
5-12' SANDY CLAY: black, strong oily odors, trace gravel, wood, metal,

and fiberous debris, wet, irregular lenses of silty clay about

0.2 feet thick

Split Spoon Sample 1ld Split Spoon Depth Interval-feet BGL

B21-1 02"
B21-2 2-3.5"
B21-3 3.5-5.5"
B21-4 5.5-7"
B21-5 7-9"
B21-6 9-10.5
B21-7 10.5-12"




BORING /WELL LOG '‘DATA

KECK CONSULTING SERVICES, INC.

RUJECT:  CPC Bay City WELL/BORING Nos g2
LOCATIONt Bay City, Michigan DATE DRILLED: July 13, 1988
DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: 100.19 * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTTY: Granular Bentonite/l Bag| SCREEN TYPE/LENGTH: - n/a
GROUT INTERVAL(S): 12 - 4 feet ~ | SCREENED INTERVAL: N/A
DEPTH TO WATER: 4 feet GRAVEL PACK TYPE: /A
WATER LEVEL ELEVATION: -  N/A GRAVEL PACK INTERVAL:  N/A ~

STATIC WATER LEVEL  N/A  DAE y/a
REMARKS: Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE!

H2O/SOIL
CPTH | sampLE

FORMATION DESCRIPTION

0-1'

SANDY CLAY: brown, dry, trace gravel

1-2! SANDY CLAY: grayish black, oily odors, dry, trace gravel
2-4! SANDY CLAY: black, strong oily odors, trace gravel, wood and
fiberous debris
4-9.5' WOOD, METAL, AND FIBEROUS DEBRIS: black, strong oily odors,
interbedded sandy clay, wet at 8 feet L
9.5-12' WOOD DEBRIS: black, strong oily odors, wet
Split Spoon Sample 1d Spllt Spoon Depth Interval-feet BGL
B22-1 : 0-2'
B22-2 2-4"
B22-3 4—6"
B22-4 6-8'
B22-5 8+10'

. B22-6 10-12'




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

B23

PROJECT:  cPC Bay City WELL/BORING Nou
LOCATIONt  pay City, Michigan DATE DRILLED: July 13, 1988
DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
' GROUND ELEVATION:  100.15  * TOC ELEVATION: /A
GROUT TYPE/QUANTITY: Granular Bentonite/1 bag | SCREEN TYPE/LENGTH: N/A
GROUT INTERVAL(S): 12 - & feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 4 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION:  N/a GRAVEL PACK INTERVAL:  n/a
STATIC WATER LEVEL  y/a DATE: g/

REMARKS! Boring was continuously split—-spoon sampled from the ground
surface to a depth of 12 feet * Relative elevation

LOGGED BY: J. Gell SIGNATURE:

DEPTH | "20/SCIL | FORMATION DESCRIPTION

0-1" SANDY CLAY: brown, dry, trace gravel

1-2° SANDY CLAY: dark gray, oily odors, dry, trace gravel

2-4" SANDY CLAY: black, strong oily odors, fiberous debris, broken

glass, trace gravel
4-12" WOOD AND METAL DEBRIS:

sandy clay, fiberous debris

black, strong oily odors, wet, interbedded

Split Spoon Sample 1ld

Split Spoon Depth Interval-feet BGL

B23-1 0-2'
B23-2 2-4"
B23-3 4-6"
B23-4 6-8"
B23-5 8-10'
B23-6 10-12"




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT!  CpC Bay City WELL/BORING Noa oy
LOCATION' g,y city, Michigan DATE DRILLED: July 14, 1988
DRILLING METHOD:  Hollow-Stem Augers/CME=-55 CASING TYPE/DIA. N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A

" GROUND ELEVATION:  100.72 T.0.C. ELEVATION: N/A

GROUT TYPE/QUANTITY: Granular Bentonite/l bag SCREEN TYPE/LENGTH: - N/A

GROUT INTERVAL(S): 12 - & feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 3.8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: N/A GRAVEL PACK INTERVAL  N/a
STATIC WATER LEVEL: y/a A /A
REMARKS! Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
DEPTH | T2/*0 | FORMATION DESCRIPTION
o-1" SANDY CLAY: brown, dry, trace gravel
1-3.8" SANDY CLAY: black, strong oily odors , dry, fiberous debris,

trace gravel

3.8-6"' SANDY CLAY: black, strong oily odors, wet, fiberous debris,

trace gravel

6-12"' WOOD, METAL, AND FIBEROUS DEBRIS: black, strong oily odors,

wet, interbedded sandy clay

Split Spgon Sample 1ld Split spoon Depth Interval-feet BGL
B24-1 0-2'

B24-2 ' 2-4'

B24-3 ‘ , 4-6"

B24-4 6-8'

B24-5 .8-10"'

B24-6 10-12"




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC Bay City WELL/BORING No.  B25
LOCATIONs  Bay City, Michigan DATE DRILLED: July 14, 1988
DRILLING METHOD: Hollow-Stem Augers/CMg-55 CASING TYPE/DIA.: N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
' GROUND ELEVATION: ~ 100.19 * T.0.C. ELEVATION: N/A

GROUT TYPE/QUANTITY:  Granular Bentonite/l bag SCREEN TYPE/LENGTH: - N/A

GROUTINTERMM(Sk 12-4- feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 5 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: N/A GRAVEL PACK INTERVAL: N/A
STATIC WATER LEVEL: /A DATE: y /A
REMARKS! Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
pEPTH | "E0/S0IL | FORMATION DESCRIPTION
0-1.0' SANDY CLAY: brown, dry, trace gravel
1-2! SANDY CLAY: black, dry, trace gravel
2-5' ' SANDY CLAY: black, oily odors, dry, fiberous debris, trace gravel
5-8"' WOOD, METAL, AND FIBEROUS DEBRIS: black, strong oily odors, wet,
interbedded sandy clay
8-12" WOOD, METAL, AND FIBEROUS DEBRIS: black, strong oily odors, wet
Split Spoon Sample 1ld Split Spoon Depth Interval-feet BGL
B25-1 0-2"
B25-2 ' 2-4"
B25-3 ) 4-6"
B25—4 6_8'
B25-5 8-10"

B25-6 10-12"




BORING /WELL

LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECTt cpc Bay City WELL/BORING No: 31
LOCATION' gy city DATE DRILLED: July 8, 1988
DRILLING METHOD: Hollow-Stem Augers CASING TYPE/DIA N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
" GROUND ELEVATION: 100.50 * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/l Bag | SCREEN TYPEAENGTH: - N/A
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: y/a GRAVEL PACK INTERVAL:  y/a
STATIC WATER LEVEL  N/A DATE: N /A

- REMARKS: Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
H20/S0IL
DEPTH | sameLE FORMATION DESCRIPTION
0-0.5" SANDY CLAY: brown, dry, trace gravel
0.5-5" SILTY CLAY: black, oily odors, moist, trace sand
5-12"' SAND: black, strong oily odors, wet below 8 feet, wood and -

metal debris

Split Spoon Sample ld

Split Spoon Depth Interval-feet BGL

B31-1 . 0-2"'
B31-2 2-3.5"
B31-3 3.5-5.5"
B31-4 5.5-7"'
R31-5 7-9'
B31-6 9-10.5"
B31-7 10.5-12"




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  cpc Bay City WELL/BORING Nos g3y
LOCATION' pay ciey, Michigan DATE DRILLED: July 13, 1988
DRILLING METHOD: Ho11ow~Stem Augers /CME=55 * CASING TYPE/DIA.: N/A
TOTAL OEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION:  100.47 % T.0.C. ELEVATION: N/A

GROUT TYPE/QUANTITY: Granular Bentonite/l bag SCREEN TYPE/LENGTH: _N/A T

GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: /A ‘ GRAVEL PACK INTERVAL: N/A
STATIC WATER LEVEL: N/A DATE: N /A
REMARKS!: Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
DEPTH | "2o/sTI-| FORMATION DESCRIPTION
o-1" SANDY CLAY: brown to orangish brown, dry, some silt, trace gravel
1-4" SANDY CLAY: black, dry, wood debris
4-8' SANDY CLAY: black, strong oily odors, moist, interbedded lenses of
wood and metal debris less than 0.5 feet thick
8-10' SANDY CLAY: black, strong oily odors, wet, interbedded lenses of
wood and metal debris v
10-12° WOOD FRAGMENTS: black, strong oily odors, wet, thin clay seams
Split Spoon Sample 1ld Split Spoon Depth Interval-feet BGL
B32-1 0-2"'
B32-2 2-4"
B32-3 4-6"
B32-4 ' 6-8"'
B32-5 8-10"'

B32-6 10-12'




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

“ROJECT: CPC Bay City WELL/BORING Nou B33‘
LOCATIONt  Bay City, Michigan DATE DRILLED: July 13, 1988
DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: 100.61 * 1.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/l bag SCREEN TYPE/LENGTH: N/A
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: N/A GRAVEL PACK INTERVAL: N/A
STATIC WATER LEVEL: N/A DATE: N /A
REMARKS: Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
nepTH | FEl/S0 | FORMATION DESCRIPTION
0-1' CLAYEY SAND: brown, dry, glass, debris, trace gravel
1-2' CLAYEY SAND: gravyish black, dry, glass, trace gravel
2-4" SANDY CLAY: black, oily odors, trace gravel
4-8"' SANDY CLAY: black, strong oily odors, trace gravel
8-12" WOOD AND METAL DEBRIS: black, strong oily odors, wet
Split Spoon Sample 1d Split Spoon Depth Interval-feet BGL
B33-1 _0-2'
B33f2 2=4"1
B33-3 4-6"
B33-4 6-8"
B33-5 8-10'
B33-6 10-12"




BORING /WELL

LOG DATA

KECK CONSULTING SERVICES, INC.

" PROJECT: CPC Bay City WELL/BORING Nou 334.
LOCATIONt Bay City, Michigan DATE DRILLED: July 13, 1988
DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
TOTAL OEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: 100.48 * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/! bag SCREEN TYPE/LENGTH: N/A
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL: N/A
STATIC WATER LEVEL: N/A DATE N/A
REMARKS! Boring was continuously split-spoon sampled from the groutrd surface
to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE!
DEPTH | "eo/St-| FORMATION DESCRIPTION
0-1.0" CLAYEY SAND: brown, dry, trace gravel
1.0-2.0' CLAYEY SAND: grayish black, dry, trace gravel
2.0-5.5" SANDY CLAY: grayish black, dry, trace gravel
5.5-8.0' WOOD DEBRIS: black, strong oily odor, wet, metal debris below 6
feet, some sandy clay seams
8.0-12.0} WOOD AND METAL DEBRIS: black, strong oily odor, wet, interbedded

lenses of clay

Split-Spoon Sample 1d

Split-Spoon Depth Interval-feet BGL

B34-1 0.0-2.0
B34-2 2.0-4.0
B34-3 4.0-6.0
B34-4 6.0-8.0
B34-5 8.0-10.0
B34-6 10.0-12.0




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

SROJECT'  CPC Bay City  WELL/BORING Nos  g3s

LOCATIONt  Bay City, Michigan DATE DRILLED: July 13, 1988
DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A

TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: __ N/a

GROUND ELEVATION: 100.58 * 1.0.C. ELEVATION: N/A

GROUT TYPE/QUANTITY: Granular Bentonite/l bag | SCREEN TYPEAENGTH: /s ]
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A

DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A

WATER LEVEL ELEVATION: - N/aA

GRAVEL PACK INTERVAL:  n/a

STATIC WATER LEVEL: N/A DATE: N/A

REMARKS:!

Boring was continuously split-spoon sampled from the ground

surface to a depth of 12 feet

* Relative elevation

LOGGED BY: J. Gell SIGNATURE:
NEPTH | eapme- | FORMATION DESCRIPTION
0-1.0" SAND: fine to coarse, brown, dry, trace gravel, trace clay
1.0-2.0' SAND: fine to coarse, grayish black, dry, trace gravel, trace clay
2.0-4.0" SAND: fine to coarse, dark gray, dry, little clay
4.0-8.0" SANDY CLAY: black, strong oily odors, interbedded wood and
metal debris .
8§.0-10.0 SANDY CLAY: black, strong oily odors, wet, interbedded wood
and metal debris
10.0-12.9" WOOD AND METAL DEBRIS: black, strong oily odors, wet

Split-Spoon Sample Id

Split—Spoon Depth Interval-feet BGL

B35-1 0-2.0
B35-2 2.0-4.0
B835-3 4.0-6.0
B35-4 6.0-8.0
B35-5 8.0-10.0
B35-6 10.0-12.0




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  CPC Bay City WELL/BORING No+ 41
LOCATION' Bay City, Michigan DATE DRILLED: July 8, 1988
DRILLING METHOD: Hollow-Stem Augers/D-25 CASING TYPE/DIA.: N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: &/A
CROUND ELEVATION:  100.23  * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/! bag | SCREEN TWPEAENGTH:  'y/p
GROUT INTERVAL(S): 12 - 4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 8 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL:  n/a
STATIC WATER LEVEL: y/a DA N/a

REMARKS! Boring was continuously split-spoon sampled from the ground surface

to a depth of 12 feet * Relative elevation
LOGGED BY: J. Gell SIGNATURE:
DEPTH | 'owte- | FORMATION DESCRIPTION
0-0.5' SANDY CLAY: brown, dry, trace gravel
0.5-5.0' SILTY CLAY: black, oily odors, damp, wood and metal debris
5.0-8.0" CLAYEY SAND: black, strong oily odors, damp, wood and metal debris
8.0-12.0f SILTY CLAY: black, strong oily Qdors, wet, wood and metal debris
Split-Spoon Sample I1d ' Split-Spoon Depth Interval—-feet BGL
B4 1-1 ‘ 0.0-2.0
B4 1-2 2.0-3.5
B4 1-3 3.5-5.5
B4 1-4 5.5-7.0
B4 1-5 7.0-9.0
B41-6 9.0-10.5

B4 1-7 10.5-12.0




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

ROJECT: cPC Bay City

WELL/BORING Nou

B42

LOCATION' gay City, Michigan

DATE DRILLED:

July 13, 1988

DRILLING METHOD: Hollow-Stem Augers/CME-55 CASING TYPE/DIA.: N/A
TOTAY DEPTH DRILED: 12 feet BOL TOTAL CASING: N/A
GROUND ELEVATION: 100.15  * T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/! bag | SCREEN TYPE/LENGTH: ‘N/A
GROUT INTERVAL(S):  12-4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 7 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - y/a . GRAVEL PACK INTERVAL:  y/a
STATIC WATER LEVEL:  N/A DAE N/A

REMARKS: Boring was continuously split-spoon sampled from the ground surface

to a depth of 12 feet

* Relative Elevation

LOGGED BY: J. Gell SIGNATURE:

“EPTH | o> @| FORMATION DESCRIPTION

0-1.0"' SANDY CLAY: brown, dry, trace gravel

1.0-2.0 SANDY CLAY: gray, dry, trace gravel

2.0-5.5 SANDY CLAY: dark gray, strong oily odor, trace gravel, wood debris
5.5-12" SANDY CLAY: black, strong oily odor, wet below 7 feet, interbedded

wood and metal debris

Split-Spoon Sample ld

Split-Spoon Depth Interval-feet BGL

B42-1 0.0-2.0
B42-2 2.0-4.0
B42-3 4.0-6.0
B42-4 6.0-8.0
B42-5 8.0-10.0
B42-6 10.0-12.0




S BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

B43

- PROJECT! CPC Bay City WELL/BORING No
LOCATION: Bay City, Michigan DATE DRILLED: July 12, 1988
| DRILLING METHOD:  Hollow-Stem Augers/CME-55 " | CASING TYPE/DIA.: N/A
TOTAL DEPTH ORILED: 12 feet BOL TOTAL CASING: N/A.
GROUND ELEVATION:  100.39 T.0.C. ELEVATICN: N/A
GROUT TYPE/QUAN'I]TY Granular Bentonlte/l bag | SCREEN TYPE/LENGTH: ‘N/A
GROUT INTERVAL(S):  12-4 feet | SCREENED INTERVAL: N/A
DEPTH TO WATER: 4 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: - N/A GRAVEL PACK INTERVAL  N/A
STATIC WATER LEVEL: N/A DATEN /A

REMARKS' Boring was continuously split-spoon sampled from the ground surface
to a depth of 12 feet *Relative elevation
LOGGED BY: Terrance M. Farrell SIGNATURE:
peEPTH | He0/>0h | FORMATION DESCRIPTION
0-2.0"' CLAY: sandy, black
2.0-4.0' SAND: dark gray, saturated at 4 feet below ground level
4.0-5.0" CLAY: grayish brown
5.0-6.0"| WOOD FRAGMENTS: black
6.0-10.0 CLAY AND GRAVEL: woodvand rubber fragments, black
10.0-12.0' CLAY: some gravel

Split-Spoon Sample Id

Split-Spoon Depth Interval-feet BGL

B43-1 0.0-2.0
B43-2 2.0-4.0
B43-3 4.0-6.0
B43-4 6.0-8.0
B43-5 8.0-10.0
B43-6 10:0-12.0




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

WELL/BORING Nou.

B44

RAJECT: CPC Bay City

LOCATIONt  Bay City, Michigan

DATE DRILLED:

July 12, 1988

CASING TYPE/DIA.:

DRILLING METHOD: Hollow Stem Augers/CME-55 N/A
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: 100.22 T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY:  Granular Bentonite/l bag | SOREEN TYPE/LENGTH: ‘N/a.
GROUT INTERVAL(S): 12-4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 4 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: N/A GRAVEL PACK INTERVAL  w/a

STATIC WATER LEVEL: N/A

DATE: N/A

REMARKS: Boring was continuously split-spoon sampled from the ground surface

to a depth of 12 feet * Relative elevation
LOGGED BY: Terrance M. Farrell SIGNATURE:
EPTH | /20| FORMATION DESCRIPTION
0-2.7"' SAND: gravel and clay, some wood fragments
2.7-3.3 SAND: brown
3.3-4.0 CLAY: sandy, brown, saturation at 4 feet below ground level
4.0-6.0 SAND: gravel with some wood, black
6.0-8.0 . SANDY CLAYEY STYRAFOAM-LIKE MATERIAL
8.0-8.7 WOOD FRAGMENTS: black
8.7-9.31 CLAY: tan-gray
9.3-9.8] SAND: tan
9.8-10"' GRAVEL
10-10.7 WOOD FRAGMENTS: black
10.7-11J)4" CONCRETE FRAGMENTS
11.4-12" CLAY: greenish brown with fine gravel

Split Spoon Sample Iid

Spiit—Spoon Depth Interval-feet BGL

B44-1 0.0-2.0
B44-2 2.0-4.0
B44-3 4.0-6.0
Bkt 6.0-8.0
B44~5 8.0-10.0
B44—6 10.0-12.0 -




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC Bay City WELL/BORING Nou B4S
LOCATION' Bay City, Michigan DATE DRILLED: July 12, 1988 .
DRILLING METHOD: 011 ow-Stem Augers/CME=55 CASING TYPE /DIA.: N/A
TOTAL DEPTH DRILLED: |2 feet BGL TOTAL CASING: N/A
GROUND ELEVATION: 100.36 T.0.C. ELEVATION: N/A
GROUT TYPE/QUANTITY: Granular Bentonite/l bag | SCREEN TYPE/LENGTH: N/A
GROUT INTERVAL(S):  12-4 feet SCREENED INTERVAL: N/A
DEPTH TO WATER: 4 feet GRAVEL PACK TYPE: N/A
WATER LEVEL ELEVATION: n/A "GRAVEL PACK INTERVAL /4
STATIC WATER LEVEL: N/A DATE: N /A

REMARKS! Boring was éontinuously split-spoon sampled from the ground surface

to a depth of 12 feet

* Relative elevation

LOGGED BY! Terraace M. Farrell SIGNATURE:
pEPTH | R0/SUIL| FORMATION DESCRIPTION
0-2.5"' CLAY: sand, black
2.5-3.5" SAND: light gray
3.5-5"' CLAY: sandy, black, saturated at 4 feet below ground level
5-8' WOOD FRAGMENTS: black
8-8.5" CLAY: gray
8.5-9' SAND: gray
9-10' WOOD FRAGMENTS: black
10-12" CLAY: gray with some black wood fragments

Split-Spoon Sample Id

Split-Spoon Depth Interval-feet BGHE

B45-1 0-2.0
B45-2 2.0-4.0
B45-3 4.0-6.0
B45-4 6.0-8.0
B45-5 8.0-10.0
B45-6 10.0-12.0




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT: CBC - Bay City WELL/BORING No. c11
LOCATIONs Bay City, Michigan DATE DRILLED: 8/17/88
DRILLING METHOD: Hollow Stem Auger/D-25 | CASING TYPE/DIA: a/a
TOTAL DEPTH DRILLED: 19 feor BGL TOTAL CASING: /a
GROUND ELEVATION: 100.82 ft. rejarive elevatioh T.0.C. ELEVATION: 0/a
GROUT TYPE/QUANTITY:  Hole Plug / 4 bags SCREEN TYPE/LENGTH: n/a
GROUT INTERVAL(S: 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: /. GRAVEL PACK INTERVAL: a/a
STATIC WATER LEVEL: 0/a DNE

REMARKS! Boring was continuously split-spoon sampled from the ground surface
to the depth of the previous boring at this location
LOGGED BY: James Gell SIGNATURE:
H20/S0IL ’

DEPTH | sampLE FORMATION DESCRIPTIDN

0 - 8.0' CLAY: dark grey, little sand, wood and metal fragments, slight
oily odor '

8.0'-8.5 CLAYEY SAND; black, wet, strong oily odor
8.5'-12.4" CLAY; dark grey, little sand, wood and metal fragments, strong

oily odor

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
Cll-1 0-2
Cl1-2 2-4
Cl1-3 4-6
Cli-4 6-~8
Cli-5 8-10
Cll-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECTT CPC - Bay City WELL/BORING Nos g5

LOCATION' Bay City, Michigan DATE DRILLED' 4,5, /80
DRILLING METHOD:  Hollow Stem Auger/D-25 CASING TYPE/DIA.: n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: 100.82 ft. relative elevaticn 1.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 5 bags SCREEN TYPE/LENGTH: n/a
GROUT INTERVALS): 4 o 12 feet BGL SCREENED INTERVAL: o/
DEPTH T0 WATR:  not encountered GRAVEL PACK TYPE: n/a
'WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: /g

STATIC WATER LEVEL: n/a DATE:

REMARKS! Boring was continuously split-spoon sampled from the ground surface to ,

the depth of the previous boring at this location

LOGGED B James Gell , SIGNATURE:
H20/S0IL . .
DEPTH | sampPLE FORMATION DESCRIPTIDN
0-12.0' CLAY; dark brown, strong oily odors
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL
cl2-1 ' 0-2
Cl2-2 2=4
Ccl12-3 ‘ 4-6
Cl2-4 6-8
Cl2-5 8-10

Cl2-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: cpC - Bay City WELL/BORING Not ¢4
LOCATION: __ Bay City, Michigan DATE DRILLED: 8/24/88
DRILLING METHOD: Hollow Stem Auger/D-25 CASING TYPE/DIA: n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: a
GROUND ELEVATION: 100.78 ft. relative elevation | W-O-C- ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 5 bags . SCREEN TYPE/LENGTH:
GROUT INTERVAL(S): 4 to 12 feer RGL SCREENED INTERVAL: la
DEPTH TO WATER: not encountered GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: /.
STATIC WATER LEVEL: L. WE

REMARKS! pBoring was continuously split-spoon sampled from rhe ground surface to '

the depth of the previous boring at this locatiom.

LOGGED BY: James Gell SIGNATURE:
Heo/soIL
DEPTH | sampLE FORMATION DESCRIPTION
0-12.0"' CLAY; dark brown, strong oily odor, wood fragments
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE 1D INTERVAL ~ FEET BGL
Cl3-1 0-2
Cl3-2 ’ ' A
Cc13-3 4—6
Cl3-4 6~8
Cl13-5 8-10
Cl3-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Nos 14
LOCATION: Bay City, Michigan DATE DRILLED: 8/25/88
DRILLING METHOD:  Hollow Stem Auger/D-25 CASING TYPE/DIA.: n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: /a
GROUND ELEVATION: 100.62 ft. relative elevation| 1-0-C- ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 5 bags SCREEN TYPE/LENGTH: ./,
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER:  not encountered GRAVEL PACK TYPE: 0/a
“WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL:

STATIC WATER LEVEL: n/a DATE:

REMARKS! Boring was continuously split-spoon sampled from the ground surface to the

depth of the previous boring at this location.

L OGGED BY: s Gell SIGNATURE:
H20/S0IL
DEPTH | sameLE FORMATION DESCRIPTION
0-12.0' CLAY; dark brown, strong oily odor -
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL
Cla-1 0-2
Cl4-2 ' 2-4
Cl4-3 4-6
Cla-4 6-8
Cl4-5 8-10
Cl4-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: cpCc - Bay City

WELL/BORING Nou

c15
LOCATION'  Bay City, Michigan DATE DRILLED: 8/24/88
DRILUNG METHOD:  Hollow Stem Auger/D-25 CASING TYPE/DIA.: e
TOTAL DEPTH ORILLED: 1 feetr BGL TOTAL CASING: e
GROUND ELEVATION:100.63 £t. relative elevation | 1-O-C- ELEVATION: n/a
GROUT TYPE/QUANTTY: po1e plug / 5 bags SCREEN TYPE/LENGTH: n/a_
GROUT INTERVAUS): 4 to 12 feet BGL SCREENED INTERVAL: e
DEPTH TO WATER: not encountered GRAVEL PACK TYPE: n/a

" WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: n/a

STATIC WATER LEVEL: - n/a

DATE:

REMARKS: Boring was continuously split-spoon sampled from the ground

surface to the

depth of the previous boring at this location.

LOGGED BY: James Gell SIGNATURE:
Ha20/S0IL

DEPTH | samPLE FORMATION DESCRIPTION

0-12.0' CLAY; dark brown, oily odor, wood fragments

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
Cl15-1 0-2
Cl5-2 2=4
Cl5-3 46
Cl5-4 6-8
Cl5-5 8-10
Cl5-6 10-12




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, -INC.

PROJECT CPC - Bay City WELL/BORING Nou c21
LOCATION: Bay City, Michigan DATE DRILLED: 8/17/88
DRILLING METHOD: Hollow Stem Auger/D-25 | CASNG TYPE/DIA: n/a
TOTAL DEPTH DRILED: 19 foer BGL TOTAL CASING: a
GROUND ELEVATION: 100.07 ft. relative elevation} T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY:  jo1e plug / 3 bags .| SCREEN TYPE/AENGTH: n/a
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 5.8 feet BGL GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: /4 GRAVEL PACK INTERVAL: 1/,
STATIC WATER LEVEL:  n/a ONE
REMARKS! Boring was continuously sblit—spoon sampled from the ground surface

to the depth of the previous boring'at this location

LOGGED BY:

James Gell SIGNATURE:

H20/SOIL
DEPTH | sampLE

FORMATION DESCRIPTION

0-0.4"' SAND; brown, dry

0.4'-4.0 CLAY: black, metal fragments, little sand, oily odors
4.0'-5.8 CLAYEY SAND; dark grey, moist

5.8'-12"' CLAY; black, wood metal and fibrous debris, strong oily odors

SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL
c21-1 0-2
c21-2 2-4
c21-3 ' 4-6
C21-4 6-8
c21-5 8-10

C21-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

WELL/BORING No.s

PROJECT! cpc - Bay City c23
LOCATION Bay City, Michigan DATE DRILLED: 8/29/88
DRILLING METHOD:  Hollow Stem Auger/D-25 CASING TYPE/DIA. n/a
TOTAL DEPTH DRILLED: 12 fet BGL TOTAL CASING: n/a
GROUND ELEVATION: 100.11 ft. relative elevatiom| 1-0-C- ELEVATION: n/a
GROUT TYPE/QUANTITY:  gHole Plug/ 5 bags SCREEN TYPE/LENGTH:
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: n/a
“WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: /.
STATIC WATER LEVEL: n/a AT

REMARKS! Boring was continuously split-spoon sampled from the ground surface to

the depth of the previous boring at this location.

LOGGED BY: James Gell SIGNATURE:
DEPTH | E0/StL | FORMATION DESCRIPTION
0-1.0" SANDY CLAY; dark frown, strong oily odors
1.0'-2.0 CLAY; dark brown, strong oily odors -
2.0'-4.0 CLAY; black, strong odors
4.0'-12.9! SILTY CLAY; greyish brown to black, wood: fragments, oilvy sheen,

strong oilv odors

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
C23-1 0-2
C23-2 2-4
C23-3 4-6
C23-4 6-8
C23-5 8-10
C23-6 10-12




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Nou C31
LOCATION: Bay City, Michigan DATE DRILLED: 8/17/88
DRILLING METHOD: Hollow Stem Auger /D-25 | CASING TYPE/DIA: n/a -
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: 100,68 £c. bievacion | TOC. ELEVATION: a/a
GROUT TYPE/QUANTTY:  gole Plug / 3 bags SCREEN TYPE/LENGTH: n/a
GROUT NTERVALS): 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: s encountered GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: /. GRAVEL PACK INTERVAL -/,
STATIC WATER LEVEL: . NE

REMARKS! Boring was continuously split-spoon smapled from the ground surface to

the depth of the previous boring at this location

LOGGED BY:

James Gell

SIGNATURE:

HeO/SaIL
DEPTH | sameLe

FORMATION DESCRIPTION

0-0.6'

SAND; brown, clay, d;y

0.6'-2.0

CLAY; dark greenish grey, wood fragments, little sand

2.0'-12.9"

CLAY; black, wood fragments, oily odors

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
c31-1 0-2
C31-2 2-4
C31-3 4-6
C31-4 6-8
C31-5 8-10
C31-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Nou €32
LOCATION Bay City, Michigan DATE DRILLED: 8/30/88
DRILLING METHOD:  go1low Stem Auger/D-25 CASING TYPE/DIA.: n/a

TOTAL DEPTH DRILLED: 15 foer BGL TOTAL CASING: n/a

GROUND ELEVATION: 109, 58 £t. relative elevation| I'0-C- ELEVATION: n/a

GROUT TYPE/QUANTITY: 1 2= p1uo / 5 bass . SCREEN TYPEALENGTH: /4

GROUT INTERVAL(S: 4 o0 12 foer mal SCREENED INTERVAL: /.

DEPTH TO WATER: not encountered GRAVEL PACK TYPE: n/a

“WATER LEVEL ELEVATION: /. GRAVEL PACK INTERVAL: p/a

STATIC WATER LEVEL: n/a DATE:

REMARKS!
Boring was continucusly split—spoon sampled from the ground surface to

+he dpeht of the previous boring at this location.

LOGGED BY: Tames Coll SIGNATURE:
H2a/saIL :
DEPTH | sampLE FORMATION DESCRIPTION
D-4.0" CLAY; brown, wood debris, strong oily odors
4 .0"-6.0" CLAY; dark brown, thin lenses of medium sand, wood and metal

debris, strong oily odors

6.0'-12-C} CLAY; dark brown, wood and metal debris, strong oily odors
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL
C32-1 0-2
C32-2 C 2-4
C32-3 4-6
C32-4 ’ 6-8
C32-5 8-10

C32-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC - Bay City WELL/BORING Nou 33
LOCATION: Bay City, Michigan DATE DRILLED: 8/30/88
DRILLING METHOD: Hollow Stem Auger/D-25 CASING TYPE/DIA. n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: /e
GROUND ELEVATION: 100.59 £t. relative elevation | 10O ELEVATION: n/a
GROUT TYPE/QUANTITY: po1e Plug / 5 hags ) SCREEN TYPEAENGTH: /.
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH T0 WATER:  not encountered GRAVEL PACK TYPE: n/a
'WATER LEVEL ELEVATION:  n/a GRAVEL PACK INTERVAL:  n/a

STATIC WATER LEVEL: n/a DATE:

REMARKS: Boring was continuously split-spoon sampled from the ground surface to

the depth of the previous boring at this location

LOGGED BY: lames Cell SIGNATURE:
H2a/S0IL .
DEPTH SAMPLE FORMATION DESCRIPTION
0-12.0' | CLAY; dark brown, wood and metal fragments, strong oily odors
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE 1D INTERVAL - FEET BGL
C33-1 ' 0-2
C33-2 2-4
C33-3 4-6
C33-4 6-8
C33-5 8-10
C33-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:

o - Bav City WELL/BORING Nos 34
LOCATION: fay City. Michigan DATE DRILLED'  g/30/88
DRILLNG METHOD:  py_ 1.0 cro aioar / pogs | CASING TYPE/DIA: n/a
TOTAL DEPTH DRILLED: ., o per TOTAL CASING: n/a
GROUND ELEVATION: 100.61 ft. relative elevation | T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY:  gole Plug / 5 bags SCREEN TYPEAENGTH:  n/a
GROUT INTERVAL(S): 4 to 12 feet SCREENED INTERVAL: n/a
DEPTH TO WATER:  not encountered GRAVEL PACK TYPE:  n/a
WATER LEVEL ELEVATION: /. GRAVEL PACK INTERVAL: n/a
STATIC WATER LEVEL: 7,  DAE

REMARKS:

Boring was continuously split-spoon sampled from:the ground surface

depth of the previous boring at this location.

LOGGED BY: James Gell SIGNATURE:
; H20/S0IL
DEPTH SAMPLE FORMATION DESCRIPTION
0-12.0" CLAY; dark brown, wood and metal fragments, some fiberous debris,

strong oily odors

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
. C34-1 0-2

C34-2 2-4

C34-3 4-6

C34-4 6-8

C34-5 8-10

C34-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC - Bay City | WELL/BORING Not  (ag
LOCATION: Bay City, Michigan ’ DATE DRILLED:  g/35/gg
DRILLING METHOD: Hollow Stem Auger/D-25 CASING TYPE/DIA- n/a
TOTAL DEPTH DRILLED: 45 ¢, .+ mer TOTAL CASING: n/a
GROUND ELEVATION: 100.61 ft. relat;ive elevarion | OG- ELEVATION: /.
GROUT TYPE/QUANT‘TY Hole Plng [ 5 bags . SCREEN TYPE/LENGTH: n/a
GROUT INTERVAL(S): 4 to 12 feet RGL SCREENED INTERVAL: A /a
DEPTH TO WATER: not encountered GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: . /a4 | GRAVEL PACK INTERVAL: /,
STATIC WATER LEVEL: n/a DATE:
REMARKS! Boring Mmmmly_spln;sp_mn_samphdimm_the_g:mmd_&miam__
1 to the depth of the previous boring at this location. - |
LOGGED BY: James Gell SIGNATURE:
DEPTH | To0/S-| FORMATION DESCRIPTION
0-12.0" CLAY; dark brown, wood and metal fragments, strong oilv odors
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL
C35-1 ‘ 0-2
C35-2 2-4
C35-3 . ' 4L-6
C35-4 6-8
C35-5 = 8-10
C35-6 10-12




" BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

’ROJECT: CPC - Bay City WELL/BORING Nou C4l
LOCATION: Bay City, Michigan DATE DRILLED: 8/17/88
DRILLING METHOD: Hollow Stem Auger /D-25 CASING TYPE/DIA.: n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: 100.52 ft. relative elevation| V0. ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 3 bags SCREEN TYPE LENGTH: n/a
GROUT INTERVAL(S): 4 to 12 feet BCGL SCREENED INTERVAL: n/a
DEPTH TO WATER: not encountered GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION:  _ . GRAVEL PACK INTERVAL: * /4
STATIC WATER LEVEL: n/a  DAE

REMARKS! poring was continuously split-spoon sampled from the ground-surface to

" the depth of the previous boring at this location.

LOGGED BY:

James Gell

SIGNATURE:

H20/SOIL
JEPTH | sampLe

FORMATION DESCRIPTION

0-6.0"'

- SILTY CLAY; light grey, some sand, dry, slight oily odor

6.0'-12.p"'

SILTY CLAY; light grey, some sand, moist, slight oily odors

SPLIT SPOON

SPLIT

SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
C41-1 0—2
C41-2 ot
C41-3 4t
Chl-4 g
C41-5 8-10
C41-6

10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC - Bay City WELL/BORING Not ¢4
LOCATION: Bav City. Michizan DATE DRILLED: /a0 /o
DRILLING METHOD:  p4110yw Stem Auger/ D=25 CASING TYPE/DIA. n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: 99.83 ft. relative elevation | I0:C. ELEVATION: n/a
GROUT TYPE/QUANTITY: 1 2 p1io / s baoe SCREEN TYPE/LENGTH:

GROUT INTERVAL(S): 4 to 12feet BGL

SCREENED INTERVAL: n/a

DEPTH TO WATER:

not encountered

GRAVEL PACK TWPE: /.

GRAVEL PACK INTERVAL:

WATER LEVEL ELEVATION: [/, /a
STATIC WATER LEVEL: n/a DATE:
REMARKS! Roring was conrinuonsiy splir-spoon sampled from the ground surface
to the depth of the previous boring at  this location.
LOGGED BY: Tames Gall | SIGNATURE! -
DEPTH | He0/STIL | FORMATION DESCRIPTION
0-4.0' CLAY; brownish grey
4.0'-6.01 CLAY; greyish brown
6.0'-12.9" CLAY: ;rév

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
C42-1 0-2
C42-2 2-4
C42-3 4-6
C42-4 6-8
C42-5 8-10
C42-6

10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Nou C43
LOCATION: __Bay City, Michiean DATE DRILLEDs 8/30/88
DRILLING METHOQD: Hollow Stem Auger / D-25 CASING TYPE/DIA.: n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: 99,99 ft. relative elevation| 1-0.C. ELEVATION: , n/a
GROUT TYPE/QUANT]TY: Hole Plug / 5 bags SCREEN TYPE /LENGTH: n/a
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: not encountered GRAVEL PACK TYPE: a/a
WATER LEVEL ELEVATION: nla GRAVEL PACK INTERVAL: n/a
STATIC WATER LEVEL: A /a DATE:
REMARKS: Boring was continuously split-spoon sampled from the ground surface
to the depth of the previous boring- at this location.
LOGGED BT James Gell SIGNATURE:
DEPTH | Gawete | FORMATION DESCRIPTION
D-1.0" .CLAY; grey
1.0'=-2.0" CLAY; black, strong oily odors
p.0'-3.5' . |CLAY; grey to dark grey, strong oily odors
3.5'-3.6" SAND; vellow, moist, strong oily odors
B.6'-6.0" CLAY; grey to dark grey, strong oily odors
£.0'-12.4" CLAY; grey
SPLIT SPOON SPLIT SPOON DEPTH
. SAMPLE 1D INTERVAL - FEET BGL
C43-1 ' 0-2
C43-2 2-4
C43-3 - 4-6
Ch3-4 6-8
C43-5 8-10
C43-6 10-12




BORING /WELL LOG DATA

'KECK CONSULTING SERVICES, INC.
PROJECT:  cpc— Bay City WELL/BORING Nos  ca4
LDCATIDN‘ ) Bay Citv, Michigan DATE DRILLED' 8/30/88
DRILLING METHOD: Hollow Stem Auger [/ D-=25 CASING TYPE/DIA. n/a
TOTAL DEPTH DRILLED: 15 ¢t mar TOTAL CASING: 0/
GROUND ELEVATION: 99.97 ft. relative elevation T1.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY:  Hole Plug / 5 bags SCREEN TYPE/LENGTH: - n/a
GROUT INTERVAUS): 4 to 12 feet BGL | SCREENED INTERVAL n/a
D@TH TO WATER: not encOuntered GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: a/a GRAVEL PACK INTERVAL: n/a

STATIC WATER LEVEL: nj/a OAE
REMARKS! Boring was continuously split-spoon sampled from ground surface
to the depth of the previous boring at this location.
LOGGED BY: __James Gell SIGNATURE:
pePTH | 2%/S0I-| FORMATION DESCRIPTION
0-3.0' CLAY; brownish grey
3.0'-12.0 CLAY; light grey
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL

C44-1 0-2

C44-2 - 2-4

C44-3 : 4-6

Ch4-4 - ’ 6-8

C&44-5 8-10

C44-6 10-12




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City | WELL/BORING Nos c45
LOCATION: Bay City, Michigan DATE DRILLED: 8/30/88
DRILLING METHOD: Hollow Stem Auger/D-25 | CASING TYPE/DIA: n/a

TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: a/a
GROUND ELEVATION: 100.14 ft. relative elevation | 10O-C ELEVATION: a

GROUT TYPE/QUANTITY:  gole Plug / 5 bags SCREEN TYPE/LENGTH: - /.

GROUT INTERVALS): 4 to 12 feet BGL * | SCREENED INTERVAL: /a

DEPTH TO WATER:  not encountered GRAVEL PACK TYPE: n/a

V}ATER LEVEL ELEVATION: 0/a GRAVEL PACK INTERVAL:

STATIC WATER LEVEL: n/a OAE

REMARKS! Boring was continuously split-spoon sampled from the ground

surface to the depth of the previous boring at this location.

LOGGED BY: - c Gell SIGNATURE:
DEPTH | "20/S0IL | FORMATION DESCRIPTION
0-2.0' CLAY; greyish brown
2.0'-4.0 CLAY; grey
4.0'-6.0) CLAY: erev, lenses of oily wood fragments., strong oily odors
6.0'-12.p' CLAY: grey
SPLIT SPOON SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGL
C45-1 ' 0-2
C45-2 2-4
C45-3 : 4=6
C45=4 6-8
C45-5 8-10
C45-6 10-12




B BORING /WELL LOG. DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC - Bay City WELL/BORING Nos (51
LOCATION: Bay City, Michigan DATE DRILLED' 4/ /8g

DRILLNG METHOD:  Hollow Stem Auger/p-25 | CASING TYPE/DIA: n/a
TOTAL DEPTH DRILED: 15 roor per TOTAL CASING: ola
_GROUND ELEVATION:  n/a T.O.C. ELEVATION: n/a

GROUT TYPE/QUANTITY: Hole Plug / 5 bags

SCREEN TYPE/ALENGTH: - n/a

GROUT INTERVAL(S):

1l to 12 feet BGL

SCREENED INTERVAL: n/a

DEPTH TO WATER:

6 feet BGL

GRAVEL PACK TYPE: n/a

WATER LEVEL ELEVATION: n/a

GRAVEL PACK INTERVAL: /4

STATIC WATER LEVEL: DATE:

n/a

REMARKS!' poring conducted to locate soil fixation area KCS #2.

LOGGED BY:

Jamas—Call

SIGNATURE:

H20/SOIL
DEPTH | sampLe

FORMATION DESCRIPTION

0-0.6"'

GRAVEL; grey, some sand, concrete fragments, dry

0.6'-1.2" SAND; brown, dry
1.2'-2.Q" CLAY; dark grey, oily odors
2.0'-12.0° CLAY, dark grey to dark brown, trace sand, wood and metal fragments,

strong oily odors

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
C51-1 0-2
C51-2 2-4
C51-3 4-6
C51-4 6-8
C51-5 8-10
C51~6 10-12




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! CPC - Bay City WELL/BORING Noua (52
LOCATION Bay City, Michigan DATE DRILLED: 9/1/88
DRILLING METHOD: Hollow Stem Auger / D-25 CASING TYPE/DIA.: n/a
TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: n/a
- GROUND ELEVATION: n/a T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY:  y51e Plug / 5 bags SCREEN TYPE/LENGTH: - |/,
GROUT INTERVAL(S): 1 to 12 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION. GRAVEL PACK INTERVAL:
STATIC WATER LEVEL: i DATE:
REMARKS! Boring conducted to locate soil fixation area KCS #2.
LOGGED BY: James Gell SIGNATURE:
DEPTH | e | FORMATION DESCRIPTION
0-0.5"' GRAVEL; grey, concrete fragments, dry
h.5"-1.2" SAND; brown, dry
v.2'-2.0 CLAY; black, wood fragments, strong oily odor
2.0'-12.p° CLAY; dark brown, oily odors
SPLIT SPOON . SPLIT SPOON DEPTH
SAMPLE ID INTERVAL - FEET BGIL,
C52-1 0-2
C52-2 ' 2=4
€52-3 : 4—6
C52-4 6-8
C52-5 8-10
C52-6 10-12




BORING /WELL LOG . DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  cpc — Bay City WELL/BORING Not (g3
LOCATION:  pay city, Michigan DATE DRILLED:  4/)/gg
DRILLING METHOD: Ho1low Stem Auger/D-25 CASING TYPE/DIA.: /s
TOTAL DEPTH DRILLED: 6 feet BGL TOTAL CASING:  n/a
.GROUND ELEVATION:  p/a T.0.C. ELEVATION: 0/a
GROUT TYPE/QUANTITY: Hole Plug / 3 bags SCREEN TYPE/LENGTH: n/a
GROUT INTERVAL(S): 1 to 6 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: o/
WATER LEVEL ELEVATION: /a4 | GRAVEL PACK INTERVAL  _,_
STATIC WATER LEVEL: n/a DA
REMARKS: Boring conducted to locate soil fixation area KCS #2.
LOGGED BY: James Gell SIGNATURE:
DEPTH | "20/S0IL | FORMATION DESCRIPTION
0-0.5" ‘ GRAVEL; grey, trace sand, concrete fragments, dry.
0.5'-1.2' SAND; brown, dry
i;Z'-G.O' CLAY; black, wood fragments, strong oily odors

SPLIT SPOON

SPLIT SPOON DEPTH

SAMPLE ID INTERVAL - FEET BGL
C53-1 0-2
C53-2 2-4
C53-3 4-6




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  cpc - Bay City WELL/BORING Nos sy
LOCATION'  pay City, Michigan DATE DRILLED: 9/1/88
DRILLING METHOD:  Hollow Stem Auger / D-25 CASING TYPE/DIA: /a
TOTAL DEPTH DRILLED: § feer BaL TOTAL CASING: a
. GROUND ELEVATION:  n/a T.0.C. ELEVATION: n/a

GROUT TYPE/QUANTITY: Hole Plug / 4 bags

SCREEN TYPE/LENGTH: * 1/

GROUT INTERVAL(S):

SCREENED INTERVAL:

1 to 8 feet BGL n/a
DEPTH TO WATER: 6 feet BCL GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: n/a

STATIC WATER LEVEL: n/a DATE:
REMARKS! Boring conducted to locate soil fixation area #2.
LOGGED BY: James Gell SIGNATURE:
H20/S0IL

DEPTH | sampLe FORMATION DESCRIPTIDON
0-0.6' GRAVEL; grey, trace sand, dry
0.6'-1.3"' SAND; brown, dry
1.2'-2.4¢" CLAY; black, strong oily odors
2.0'-5.Q" CLAY; dark brown, wood fragments, strong oily odors
5.0'-8.Q" CLAY; dark grey to grey, trace sand, oily odors

SPLIT SPOON

SPLIT SPOON DEPTH

. SAMPLE ID INTERVAL ~ FEET BGL
C54~1 0-2
C54-2 2-4
C54-3 4-6
C54-4 6-8




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! '~ CPC - Bay City WELL/BORING No.  ¢55
LOCATION: Bay City, Michigan DATE DRILLED: 9/1/88
DRILLING METHOD:  Solid Stem Auger / D-25 CASING TYPE/DIA.: ‘n/a
TOTAL DEPTH DRILLED: 6 feet BGL TOTAL CASING: n/a

. GROUND ELEVATION: n/a T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 2 bags SCREEN TWEAENGTH: - /.
GROUT INTERVAL(S: 1 to 6 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: 0/a
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL: /4

STATIC WATER LEVEL: n/a ONE

REMARKS!

Boring conducted to locate soil fixation area KCS #2. No Soil

samples collected.

LOGGED BY: James Gell SIGNATURE:

pEPTH | T20/*01 | FORMATION DESCRIPTION

0~-0.6" GRAVEL; grey, trace sand, concrete fragments, dry
0.6"'-1.2"' SAND; brown,dry

1.2'-6.0! CLAY; dark brown, oily odors




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Nos  C56
LOCATION: Bay City DATE DRILLED:  9/1/88
DRILLING METHOD: Solid Stem Auger / D~25 CASING TYPE/DIA: n/a
JOTAL DEPTH DRILED: ¢ feet BGL - TOTAL CASING: /a
GROUND ELEVATION: n/a T.0.C. ELEVATION: n/a
GROUT TYPE/QUANTITY:  Hole Plug / 2 bags SCREEN TYPE/LENGTH: o/a
GROUT INTERVAL(S): 1 to 6 feet BGL SCREENED INTERVAL: n/a
DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATON:  n/a GRAVEL PACK INTERVAL: n/a
STATIC WATER LEVEL: n/a ONE
REMARKS!H Boring conducted to locate soil fixation area KCS #2. No soil
samples collected.

LOGGED BY: James Gell SIGNATURE:

pepTH | 'E/SUL| FORMATION DESCRIPTION

0-0.6" GRAVEL; grey, trace sand, concrete fragments, dry

o6&t
v

. SAND; brown, dry

h | ko)
1.2'-6.0¢ CLAY; dark brown, oily odors




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT:  CPC - Bay City WELL/BORING No.  cmw-2
LOCATION'  Bay cicy, M1/ area  — -°° | DATE DRILLED: 10-20-88 through 10-27-4
DRLUNG METHOD: _cable Tool 22w CASNG TWE/DIA-y, Sack Steel-Surface o
TOTAL DEPTH DRILLED: 35 Feet BGL TOTAL CASNG: 30 Feet
GROUND ELEVATION:  587.90 Feet TO.C. ELEVATION:

GROUT TYPE/QUANTITY: Benseal/l Bag (50#)

Stainless Steel/
SCREEN TYPEALENGTH:p« ;. 5+ Slot: .010

GROUT INTERVAL(S): surface Plug Around 6-Inches

SCREENED INTERVAL: 30_35 Feer BGL

6.57 Feet From Top of
DEPTH TO WATER: 7_1pch Casing

GRAVEL PACK TYPE: 450 washed Silica Sand

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL:

35 Feet to Surface

STATIC WATER LEVEL: DATE:

REMARKS: Drilled by Chuck Vermillion and Lester Johnson.

A A \ M

( Urcnidhonn
LOGGED BY: _ Chuck Vermillion SIGNATURE'J?LHQ{;M enw.UJm\
DEPTH | ‘egete | FORMATION DESCRIPTION . |
0-10 FILL: brownish-black, fine-medium, sand (glass, wood and metal

fragments) saturation at approximately 6 feet.

10-21 CLAY: gray, with fine-medium sand, fine-medium gravel, very moist.
21=-35 SAND: light gray, very fine-fine, some fine gravel, saturated.

35 Total depth drilled.

8



o H M PAGE___ 1 OF 5
PART 1
lJOB NO. 4294 i_' BORE HOLE NO. DB - 1
PJECT  (M/cPC Phase II LOCATION o v City, MI
DRILLING CONTRACTOR oTI DRILLING EQUIPMENT CME - 75
HYDROGEOLOGIST R. Brown DRILLER R. Near
DATElfHaR/Té/t’aTIME 1250 DATElg/'T/ssr:S/T'ME 1415 ESLLSFAAT?SN 586.36 TOTAL DEPTH 55!
WELL CASING“ Steel sansNZ‘;r'vgs . LENGTH 10" SLoT Lo
GROUND WATER CASING CORE SAMPLER| TUBE
DATE TIME DEPTH WEATHER TYPE S.S.
i DIAMETER o
HAMMER
WEIGHT 140 1b
FALL 30"

0
. 7
+ 1
L= 5 12"] Sand, med., light brown (SM)
3 6
) 3 10
. 2 7 18"| Sand, med, with pebbles, some fine sand,
- 7 some silt, wood fragments (SM)
3—
4—
31 1 Sand, med., black, some fine sand, silt,
15 2 18" wood fragments (SM)
5—
3 2
6 —
. 1 Sand, med., gray, some shell fragments,
7 4 3 18" wood fragments @ 7.0' (SM)
m 5
8
2 Sand, med., gray, some shell and wood
! 5 4 18" fragments (SM)
| 1
7

Dry, £ill 0-3"

Dry, slight odor

Moist

Wet




PART

2

JOB NO

4294

OHM

PAGE 2 OF 5
BORE HOLE NO. pg _

PROJECT

GM/CPQ

LOCATION Bay City, MI

AEREEDEE BRAPHI]
= {32|95«|0 & LO
w [22|Z0ouwla LITHOLOGIC  DESCRIPTION REMARKS G
a §<E ool !
11
3 » Sand, med.-fine, gray, some silt, roots
12— throughout  (SM)
: 6 0 18" N
13 -2
3 Clay, silty, gray, some fine sand, shell '14.0-15.0"
143 1 and wood fragments (ML)
E 16
154 7| 2
3 4 Sand, med.-fine, gray, some shell fragment 15.0-15.5"
Z (SM)T
16—
— Clay, silty, gray, with shell and wood
b 1 fragments, some fine sand (ML)
17 =t
— 8 0 18“
- 1
18—
19— 9 Shelby Tube : DB1 - 9 18.0-20.0'
- Sand, med.-coarse, @ bottom (SM)
20—
- Shelby Tube DB1-10 20.0-21.5'
- Sand, med.-coarse (SM) No sample recovered
]
22—
23—
- Sand, med.-coarse, gray (SM) 24.0-24.5'
24—
— 2 [
= Ccl il s .0-25.0'
25—- 10 4 18" abgt};aagt t¥¢L§ray shell fragments 24.0-25.0
] 6 Sand, med.-coarse, gray, some shell 25.0-25.5"
. fragments (SM)
26—
: .
-




5 3 OoF- 5
HM
108 NO 4794 BORE HOLE NO. pg _
'OJECT  GM/CPC Phase II ______ |LOCATION Bay City, MI
rEMAR T o
ol > APHI]
AEEEENEE: o
w | 22|23 0uw w) LITHOLOGIC  DESCRIPTION REMARKS LOG
Q O] x
26—_
27 :
28—
3 6 Sand, med.-coarse, gray, few shell
29: 11 6 6" fragments, rounded gravel (SM)
-
- 8
3 -y
3
31
32+
—f
e
33 .
4~ Clay, silty, gray, with fine sand, some 33.5-34.0"
b I 9 rounded pebbles (cL)
o - . Sand, med., gray, with fine sand, 34.0-35.0'
- 8 occasional shell fragments (SM) ‘ .
35
- Clay, silty, gray (CL)
36~
g
37—t
38—
39_: 1 |12 Sand, med.-coarse, gray, with gravel (SM)
. 15 18"|__Gravel, rounded (GM) 39.0-39.5'
9 3 15 Sand, med.-coarse, gray (SM)
3
.
413
3.




) PA OF
o OHM o
JOB NO 4294 BORE HOLE NO. DB - 1
PROJECT  (GM/CPC Phase II LOCATION  Bay City, MI

b1t
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RECOV
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LITHOLOGIC DESCRIPTION

Sand, med.-coarse, gray
Sand, coarse, small pebbles (less than }")
(sM)

Sand, med.-coarse, gray, with fine sand
(sM)

REMARKS

43.5-44.0'

T Caved gravel top 6"

-No sample




PART 2 ' O H M PAGE 5 OF 5

JOB NO 4294 BORE HOLE NO. pp _

"ROJECT GM/CPC Phase II N LOCATION Bay City, MI
- S = N S
AEMARKS
= zol 3 APHIC
AEEEEMEE e
fz ; 8:‘ l&‘ ' LITHOLOGIC DESCRIPTION REMARKS LOG
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Hole caving 3-4'

+ Caved gravel
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PART 1

js08 NO. 4294 BORE HOLE NO. o , |
LOCATION . -
AQJECT GM/CPC Phase II Bay City, MI _ P
""_" RACTOR DRILLING EQUIPMENT
ORILLING CONT cTI CME-75
luv:uaoesowelsr R. Brown DRlLLER_ R. Near
A TART/TIM DATE FINISH/TIME SURFACE TOTAL DEPTH
~{§;S-86 f245 12-2-86 . 1600 ELEVATION 586.55 58' BLS
'WELL CASING SCREEN TYPE
4" Steel 4" Stainless : LENGTH 30" SLoT 49 _
i , GROUND WATER CASING CORE SAMPLER| TUBE
- DATE TIME DEPTH WEATHER TYPE s.s
- DIAMETER U
AAMMER
WEIGHT » 140 1b
FALL 30"
[REMARKS

ORI B s sk o MR

- - .,,,A,.w e S eyt . - o e e — . s - = - - =
= § SIEz °ls > BORE HOLE LO AAPHIG
8 | = ;°§g ] g LITHOLOGIC DESCRIPTION REMARKS LOG
3 e N - )
! 1: 116 18" Clay - Gray, red & black mottled, silty,
. 9 sandy w/pebbles  (CL) dry
1 I3 | *
2
b3 22 15"] Clay - gray, red & black mottled silty,
! — 3 sandy w/pebbles and wood fragments (CL) dry
| 3] -
3
T
: 2 1)
Z ou Clay - sandy w/pebbles, top 3" brown moist, moist b
s 3 1 1 bottom 12" black wood fragments ML) petroleum like odor:|
. ) R
6—
7‘_‘,‘ 4 15"| Sand - fine-med, black moist w/some silty
I clay, wood fragments, glass fragments, moist
o pebbles present (SM)
. 3
BO—: 5 3 4"| sand - silty, black, wood fragments (SM) wet, odor
3 5
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OHM

JOB NO 4294

PAGE 2 OF 5

o

BORE HOLE NO. pa_,

"QQJECT

GM/CPC Phase II

LEMARKS

—

DE
11

NO
B

LITHOLOGIC DESCRIPTION

!

—

—

—

Tllll 1141 llllTllllTll

—

._
Illlrllll

._.
~
|

—

||1|fi lllfiln ITHIII

X
—
l

10

Clay - silty, dark gray w/wood fragments
(CL)

Clay - silty, sandy, dark gray, shell
fragments, some wood fragments (cL)

D e R X

Shelby Tube

Shelby Tube

Y

UIITIlll]llllFllllFlllJ?llll

N

REMARKS

DB2-8 15.5-17.5'

DB2-9 17.5-19.5'

DB2-10 19.5-21.5'

Sand @ bottom of.tubf»“

LtoaG

PTH
SAMPL
LOw
COuUNT
PER 6°
RECOV
-ERY
>
h)
; l




PART 2

JOB NO 4294

OHM

PAGE__3 OF __ 5

BORE HOLE NO. pn_,

PROJECT gy/cpc Phase II LOCATION pay city, MI
M

T e

REMARKS

BAAPHIG

EPTH
BLOW
COUNT

PER 6°
-ERY

a D
llllTllll
AMPL
NO.
‘LECOV

L

bt

N
(o 2]

11 6 18"
10

N

?llllf{lll

(98]
—

NN SNIRUNNE R NN EY

12 10 | 15"
11

Il

1
1111

(V8]
wn
il

W
o
L

LITHOLQGIC DESCRIPTION

Sand - med-coarse, gray, some fine sand
w/some rounded pebbles (SM)

Sand - med-coarse,gray, some fine sand
Sand ~ fine-med, gray, some silty clay
. (SM)

(V8]
~J
il

w
[o]}

Clay - silty, gray (CL)

13 2

w
e

&~
o

=~
—

AU RS NERNE Y

Sand - fine, gray, silty w/some clay (SM)

REMARKS : LoG

33.0-34.0'
34.0‘34-5'

38.0-38.5"'

2" layer gray @ 38.3'
38.5-39.5"




N\

N\

PART 2

OHM

JOB NO

4294

PAGE __ 4 OF 5

BORE HOLE NO. DB=2

“OJECT ov/cpc Phase IT

‘. -MARKS ' '
X - 3 ;'c > > ﬁ
= ;‘593:85 APHI]
g |<% o Juw. LITHOLOGIC  DESCRIPTION REMARKS tog
=
41 =
»
42 =
43 e
- 17
4o — 14 | 31 12"} sand - med-coarse, gray, some fine sand, :
- 36 black thin layer (gSM) less than 1/2" @ 44.0Q'
45 —
46 —
E
47 —
48 —
. 16
49 _'_: 15 | 20 18"| Sand and gravel - coarse, gray (SP)
- 34 -
50
51 =
52
53 —+
- 15
54 — 16 | 24 18"] Clay - silty, gray (CL) beginning @ 53.0'
- 37
56 —
.

e R e e N T R B S —
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BORE HOLE NO. pp_»
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(941
[o:e}

AR NN NN TN RN TN PR YR SRRV NRRNE ANTRU RN NI SR AN RN NI NN S NI SN ATICNINI NOY

DEPTHf|

L

OCATION Ba

LITHOLOGIC DESCRIPTION
EOB

REMARKS

EOB @ 58.0'

LOG
]




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  cpc - Bay City WELL/BORING No.  gy_3
LOCATION:  Bay Giy, MI/ . Area o | DATE DRILLED 5/27/88 chrough 10/4/88
DRILUNG METHOD: cobie Tool  22-u CASING TYPE/DIA<s-1nch Brack Scecsoers oele
TOTAL DEPTH DRILLED: 55 Feer BGL TOTAL CASING: 36 Feet
GROUND ELEVATION: 586.7 Feet . T0.C. ELEVARON: 583,07 Feet
GROUT TYPE/QUANTITY: Benseal/2 Bags (100#) SCREEN TYPE/lENGTHg'L;a:i:n%?sssﬁifl{ozs
GROUT INTERVAL(S): S0 £ace Plug Around 12-Inchel SCREENED WTERvL 26736 Feet/Sediment Trap
| DEPTH TO WATER: Approximately 5 Feet BGL GRAVEL PACK TYPE: #50 Washed Silica Sand
WATER LEVEL ELEVATION:  ——_ GRAVEL PACK INTERVAL'  20-34 & 39-53 Ber'
STATIC WATER LEVEL: DATE:

REMARKS: Drilled by Chuck Vermiliion and Lester Johnson

. ' P A \ » AN
LOGGED BY! Chuck Vermillion SIGNATURE: QL&QA&M&

DEPTH | aume"| FORMATION DESCRIPTION

0-=9 FILL: black, fine-coarse sand, cement, wood, steel, glass,
saturation at approximately 5 feet. ‘

9-22 C : wi ine— jum sand ine-medium gravel, saturated.
22=42 SAND: light gray, very fine-fine with fine gravel, saturated.
42-46 SAyD: light brown, fine-medium with fine-medium ravel, saturated.

NOTE: occasional seams of light brown cla moist.

4648 C 2 1d me fine sand, with fine-medium gravel,

occasional cobble.

48-50 SAND: light brown, very fine-fine with fine gravel, saturated.

50-55 CLAY: light brown, some very fine-fine sand, with fine gravel,

_moist.

2 Total depth drilled.




BORING WELL LOG DATA

NSULTING SERVICES, INC.

PROJECT: CPC - Bay City : WELL/BORING No. Ew-4

LOCATION:  Bay city, MI/ Area DATE DRILLED: ¢/28/88 through 7/25/88

Machine Storage

12-Inch Black Steel-Surfacé

DRILLING METHOD: cable Tool  22-W. CASING TYPE/DlA6-1nch Black Steel-Well Pi
TOTAL DEPTH DRILLED: 56 Feet BGL TOTAL CASING: 4] Feet

GROUND ELEVATION: 588.0 Feet . TO.C. ELEVATION:  584_68 Feet

GROUT TYPE/QUANTTY: _enseal/2 Bags (100) | SCREDN TPEAgNGI St2inless Steel/ "

GROUT INTERVAL(S): Surface Plug Around 12-Inchep SCREENED INTERVAL: 41-51 Feer/ goiRent Trar

DEPTH TO WATER:

8.22 Feet BGL GRAVEL PACK TYPE: 50 washed Silica Sand

WATER LEVEL ELEVATION: 57978 Feet GRAVEL PACK INTERVAL: 34-54 Feet BGL

STATIC WATER LEVEL 8.22 DATE 12/20/88

REMARKS: Drilled by Marty Puffpaff, Chuck Vermillion and Lester Johnson.

~Varty Puffpaif ; .
LOGGED BY!  Chuck Vermillion SIGNATUR i ) -

DEPTH | Gt

FORMATION DESCRIPTION M MU |

0-17

FILL: dark brown, fine-coarse sand, fine-coarse gravel, concrete,

glass, wood and metal fragments, dry.

17-28 CLAY: gray, very fine-medium sand, some fine gravel, saturated.

28-38 SAND: gray, very fine-medium, saturated.

38-42 CLAY: gray with fine-coarse sand, some fine-medium gravel,
saturated. )

42-48 SAND: gray, very fine-medium, trace fiqg_ggavel, saturated.
NOTE: occasional seams of gray clay, moist.

48-55 SAND: gray, fine-coarse, with fine-coarse gravel, saturated.

55-56 CLAY: grayish-brown, with fine-coarse sand, fine-medium gravel,
moist.

56 Total depth drilled.




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT: CPC - Bay City WELL/BORING No.  gy-s
LOCATION:  Bay Cicy / - Azea . | DATE DRILLED' 7-37-88 through 9-20-88
DRILLNG METHOD: Cable Tool 22w CASING TYPE /lez-lnch Black Steel-Surfacq

6-Inch Black Steel-Well Pife

TOTAL DEPTH DRILLED: 76.5 Feet BGL

40 Feet

GROUND ELEVATION: 589.50 Feet

TOTAL CASING:
584.02 Feet

GROUT TYPE/QUANTITY: Benseal/2 Bags (100#)

T.0.C. ELEVATION: .
Stainless Steel/
SCREEN TYPE/LENGm%" x 10' Siot: .020

GROUT INTERVAL(S): Surface Plug Around 12-Inche$

Sediment Trap'

SCREENED INTERVAL: 40-50 Feet/50_55 Feet

DEPTH TO WATER: 7.5 Feet BGL

GRAVEL PACK TYPE: ¢50 Washed Silica Sand

WATER LEVEL ELEVATION: 582 Feet

GRAVEL PACK INTERVAL: 35-55 Feet BGL

STATIC WATER LEVEL: 750 DATE 12/22/88

REMARKS! Drilled by Chuck Vermillion and Lester Johnson.
. 4 A —— %

LOGGED BY!  Chuck Vermillion SIGNATURE: U\a\,_apM/ )

JEPTH | ‘23T | FORMATION DESCRIPTION

0-1.5 " FILL: brownish-black, fine-coarse sand, fine-medium_gfavel, wood
and metal fragments, dry.

1,5-2 SAND: light brown, very fine-medium, dry.

2-26 SAND: black, fine-medium, some fine-medium gravel, clay, wood and
metal fragments, saturated.

26-30 SAND: light gray, fine-medium, some fine gravel, saturated.

30-45 SAND: light gray, fine-medium, little coarse sand, some-fine
gravel, saturated.

4549 SAND: light gray, fine-coarse, some fine-medium gravel, saturated.

49-60 SAND: light brown, fine-coarse, some fine-medium gravel,
saturated.

60-68 SAND: light brown, fine-coarse, cobbles, fine-—coarse gravel, some
clay seams, saturated.

68-76.5 CLAY: light brown, with fine-coarse sand, trace fine gravel,
occasional cobble, moist.

3.5 Total depth drilled.
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. Page _1__of_3
FRED C. HART ASSOCIATES, INC. BORING/WELL LOCATION SKETCH MAP

I

= =

= ET N
BORING NO 4&
GEQ- 5

PROJECT NO./NAME LOCATION

CPC - GEQ-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER

CTI and Associates., Inc./Harry Bledsden
HART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

ORILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH DATE
Rotary/ 4" _SS.. ST 08/03-08/03

WELL INSTALLED?| CASING MAT./DIA. SCREEN:

ves(C] wo TYPE MAT. LENGTH DIA. SLOT S1ZE

ELEVATION OF: GROUND SUREACE TOP OF WELL CASING TOP A BOTTOM SCREEN GW SURFACE DATE

(FT. ABOVE M.S.L.)

AEMARKS:

LOG OF TEST BORING . @
z -]
e g3
. 4 |S2
w ek
DESCRIPTION . REMARKS 2 8=
L 9, Clay, sand, medium to coarse, dark -
1. ap brown, crushed rock on surface ist
- 1.
~— 1: ssl1 4 Wood, clay, pebbles to 1/2*, oily odor ist, sawdust
C 3 -3 ®5 | black and brown od chips
—4.0 . _
- 6 Wood chips and wood fragments, glass, ood fill -
—F |35 .25 "13| plack spoon plugged
6.0 7
—7.0
- I 6, Wood and clay, small pebbles to 1/2",
3 5| 55[-50] "4 | medium gray to black [Moist
10
N Groundwater at
15 15.0 feet
5 1. |1 .
—19 75| 1o_ | Marl, clay, shell fragments, medium
'“'L SS 3 gray Very wet

proportions Used: Trace = 0=10%, Littlo = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon, ST ' Shelby Tube, CSC = Continuous Soil Core



Page 2 _ ot_3

BORING NO.
FRED C. HART ASSOCIATES, INC. GEQ-5
< 3 -
A { &e\é LOG OF TEST BORING 2 ©
SN S |ouS
S O/ A8 ° 1%
& ar o 4 |ag
Q‘\&og ﬁ éy—
& ) DESCRIPTION REMARKS z |63
o 21 As above
25
— 27 7 Sand, medium to coarse pebbles to 3/4",
;I ss| 72 111 grayish brown
29
—30 B
35
40
—45
C Clay aquiclude
- at 48.0 feet
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BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-5
Q(', Y .
o</ Qé:“z« LOG OF TEST BORING 2 | o
V‘\ \Q& O“q\g‘ Q 03
NV LD DN O |z
RO A - |E8
RS g |EE
Od AL L =~ DESCRIPTION REMARKS 3 |Ga
51 5 11 Clay pebbles (very small), medium gray, |
= A ;_46; very plastic
L |ssph7y 34
L53.5
—54
~ ss 175 Clay - Good sample

uuuguﬁiﬂlangﬂgl[¥gvll[lilgauu!illgugulullllgugu ¥

BOTTOM OF BORING = 56.0 feet
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FRED C. HART ASSOCIATES, INC.

Page

1 ot 2

N

!

SORING NG
GEQ- 6
PROJECT NOJNAME LOCATION
CPC - GEO-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/DRILLER

CTI and Associates, Inc./Harry Bledsden

HART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

BORING/WELL LOCATION SKETCH MAP

- |ss 1.5f ©
L—5 | sS 1]#322

B 1
‘I SS |. 50} 21

10

-h
"

- SS 4

Clay with pebbles to 1/2", dark brown
to black

Clay with pebbles to 1/2", gray
plastic

Clay with pebbles to 1/2*, sand (medium
to coarse at 18 feet) gray to light
brown .

Moist

Moist

Groundwater
17.0 feet

DRILLING EQUIFME}-“’IHETHQD SIZE/TYPE OF BIT SAMPLING METHCD START/FINISH DATE
Rotary/ 4~ SS. ST 108/03-08/03 |
WELL INSTALLED?7| CASING MATJ/DIA. SCREEN: :
ves(J wogx Tyee MAT. LENGTH DIA. SLOT SIZE
| ELEVATION OF: GROUNO SURFACE TOP OF WELL CASING TOP 4 BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L)
REMA“KS:'
\‘:( -
‘-'é LOG OF TEST BORING 2 @
A o |23
&7 4 |22
N : o} =
(WAL DESCRIPTION REMARKS 2 |&3
C 'Sand, clay pebbles to 1/2%, light brown Dry r
:'1_ 5 54 Clay, pebbles to 1/2*, light gray Clay cap dry

at

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbreviations: SS = Split Spbbn, ST = Sheiby Tube, CSC = Continuous Soil Core



Page 2__ of 2
BORING NO.
FRED C. HART ASSOCIATES, INC. GE0-6
Q@ L .
‘,o"*,\\ Q@?« LOG OF TEST BORING 2 | ¢
PN 8 oS
YLV IAD o |
707 é‘i* < |88
& & DESCRIPTION REMARKS g 185
_ 21 |
|25
- Sand heaving at 26.0 feet
:’30
35
N Clay aquiclude
L0 at 39.0 feet
41.& 8
N 1725 Clay with some pebbles, gray, very
| plastic
—43. 5
:'44
| IST Could only push
| Shelby Tube
46 1.0 foot
N BOTTOM OF BORING = 46.0 feet
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FRED C. HART ASSOCIATES, IN

C.

Page 1 of 2

BORING/WELL LOCATION SKETCH MAP

N

8ORING NQ.

!

~

GEQ-

PROJECT NO./NAME

CPC - GE0-CON/00064-01-00002

LOCATION :

Bay City, Michigan

DRILLING CONTRACTOR/DRILLER

CTI and Associates., Inc./Harry Bledsden

HART GEQLOGIST/QFFICE

Paul L. Kanaskie/Cherry Hill

(FT. ABOVE M.S.L.)

ORILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHOD ‘ START/FINISH DATE
Rotary/ SS, ST 08/04-08

WELL INSTALLED?| CASING MATJ/DIA. SCREEN:

ves(] wo(3 TYRE MAT. LENGTH DIA, SLOT SIZE

ELEVATION OF: GROUNC SURFACE TOP OF WELL CASING TOP &4 BOTTOM SCREEN GW SURFACE DATE

AEMARKS:

Rain in early morning hours

LOG OF TEST BORING

WELL CONST.
GRAPHIG -
LITHO LOG

-
[1]

Clay, sand some

_ DESCRIPTION REMARKS
9, Sand, fine to medium some organics, Moist N
18 a 3 light brown
N 4 Clay and sand, wood chips at 3.0 feet, Moist
- I ss [t-5 "10 medium brown
:3.0
—4.0 . .
_ 11 Clay, some sand, trace shells, medium Moist
_} ss[1.5| 11, | gray to black
670
—7.0 6 )
_ ss h.o 43 Sandy clay, wood chips, gray to black Moist

silt, dark green

Groundwater at
approximately
10.0 feet

et

proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbraviations: SS = Spilit Spoon, ST = Sheiby Tube, CSC 2 Continuous Soil Core




EA RS EREREARWEORENR

l'lllll&]‘l]lllli
(341

2

Clay aquiclude

at 57.5 feet
— 59 15 Clay, trace pebbles to 1/4", very stiff,
- 19 | very plastic
_1 ss 1.5 g
—61 16 T
—64
...,I ST Clay About 18 - 20°
™ recovery

Page of &£
FRED C. HART ASSOCIATES, INC. |*°™eto-7
» LOG OF TEST BORING E [~]
g je3
. 5 |28
DESCRIPTION REMARKS ¥ |85

lgﬂﬂ!ﬂﬂﬂlll][]lgﬁﬂlllll]lll

BOTTOM OF BORING = 66.0 feet
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— Page of
?‘é FRED C. HART ASSOCIATES, 'NC. BORING/WELL LOCATION SKETCH MAP
= = N
HART __
BORING NG. g D
GEQ- 8
PROJECT NO./NAME LOCATION
CPC_- GEQ-CON/00064-01-00002 Bay City, Michigan
ORILLING CONTRACTOR/DRILLER .
1 CTI and Associates, Inc./Harry Bledsden
HAAT GEOLOGIST/OFFICE
Paul L. Kanaskie/Cherry Hill
DRILLING EQUIPMENT/METHQD SIZE/TYPE gF T SAMPLING METHQOD START/FINISH DATE
Rotary/ 4 SS, ST D8/04-08/04
WELL INSTALLED?{ CASING MATJDIA, SCREEN:
ves(J woX] TveE MAT, LENGTH OIA. SLOT SiZE
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L)
REMARKS: . .
Took down guard rail; boring located 10.0 feet from river edge
LOG OF TEST BORING '5 o
z -]
Q g3
Q Zo
_ 3 (<2
w ek
DESCRIPTION REMARKS 3 |63
L 9, Sand, fine to coarse, few organics, - r
'-1 5 al . 5 ‘medium brown Moist
-2 | ss 161 76 | Sand, fine to coarse, medium brown, clay
-ilj at 2.0 feet, slightly plastic, little :
3.0 sand, brown Moist
4.0 o .
L 1 Silty sand, trace clay, medium gray sand,
5 |ss 18"( 10 fine to coarse Moist
e 1 -
6.0
7.0
..$ SS 16"| 102 Silty sand, medium to coarse, gray, silty Moist
8.5 clay at 8.0 feet, medium gray, black, croundwat t
B large wood fragments, black roundwater a
" 0 9.0 feet
s
:-17 1 Clay, some silt, shell fragments,
- ss 11 slightly plastic, medium gray
19

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35~50%
Sampiing Abbreviations: SS = Split Spoon, ST =.Shelby Tube, CSC = Continuous Soil Core
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BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-8
< <’ .
N ) -
}‘,o‘(\\ *&:\é LOG OF TEST BORING g g
\PAZ QQQ ¥ Q> - n.g
NV AR T | SE
oé AL L ™ DESCRIPTION REMARKS 2 |G
=
- Clay aquiclude
:_55 at 54.0 feet
%6 5 11 Clay pebbles to 1/4", light gray
. 17
~1 |ss 25 4]
—58
—59
:‘l Clay ' Shelby full —
1 I1ST P.O -

BOTTOM OF BORING = 61.0 feet

“H“H““l']'.l'ﬁ“ﬁ“ﬂ'ﬂ'l'l‘l'l'i'l'l'l'
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FRED C. HART ASSOCIATES, IN

Page 1 of _3

C BORING/WELL LOCATION SKETCH MAP

BORING NO.

GEQ-

w

f

PROJECT NO./NAME

CPC - GED-CON/00064-01-00002

LOCATION

Bay City, Michigan

ORILLING CONTRACTOR/DRILLER

CTI and Associates, Inc./Harry Bledsden

MART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

-17

-]

=“19

SS

.50

DRILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHOOD STAﬂTIF!NISN OATE
Rotary/ 4" SS, ST 08/05-08/05
WELL INSTALLED?{ CASING MATJ/DIA. SCREEN:
ves(]  wok] TYeE MAT. LENGTH oA, SLOT Si1zE
'} ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFAGE DATE
(FT. ABOVE M.S8.L.)
REMARKS: .
Boring located outside of orange fence
LOG OF TEST BORING 5 o
o |uS
© iz
2 |42
' w ek
DESCRIPTION REMARKS z | &3
Gravel fill, some organics, dark brown, Dry -
black
Sand, fine to medium, little silt, light
brown, black Moist
Sand, medium to coarse, slightly silty,
gravel to 1/2", slightly clayey, light
brown, black Moist
Clayey sand, grave] to 1/2'l uood chips, Wet at 9.0
dark gray to black feet

Clay, very plastic, very soft, dark
gray

proportions Used: Trace = 0=10%, Little = 10-20%, sSome = 20-35%, And = 35~50%
Sampling Abbreviations: SS = Split Spoon, 51’ .Sheiby Tube, CSC = Continuous Soil Core
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‘ BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-9
LOG OF TEST BORING § o
o (oS
(3] EO
- Q.:
o |gE
DESCRIPTION REMARKS 2 (63
.50 - Sand, medium to coarse, light brown, poon settled
very wet ithout any
blows
1.0| 336 Sand, medium to coarse, trace clay,
: 5| 1ight brown, pebbles to 1/2"
rc1ay aquiclude
at 47.0 feet
613 Clay, very stiff, slightly plastic,
21] pebbles to 1/2%, dark gray




FRED C. HART ASSOCIATES, INC.

Page 3 of 3

BORING NO.
GEO-9

*Qe <y

< o LOG OF TEST BORING
YD »
SO

5'
]
§p & 09
(SLE&S < |82
oé?" = oA DESCRIPTION REMARKS 2 |5>
- As above
— 51
L 52
— ST Tube full almost 2 feet
_ 54

‘-T-?n IBEEREBR I TTTyrrgeg? H L LI L DL LI DL B B A RS REEAREEERER

BOTTOM OF BORING = 54.0 feet
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E g FRED C- HART ASSOC'ATES, INC. BORING/WELL LOCATION SKETCH MAP
== '—El. N
SORING NQ. YR f
GEQ- 19
PROJECT NO./NAME LOCATION
CPC - GEQ-CON/00064-01-00002 Bay City, Michigan
DRILLING CONTRACTOR/ODRILLER ]
CTI and Associates, Inc./Harry Bledsden
HART GEOLOGIST/OFFICE
| Paul L. Kanaskie/Cherry Hill
ORILLING EOUlPMEPfTIHETHQD SIZE/TYPE OF BIT SAMPLING METHCD START/FINISH DATE
Rotary/ ' 3-1/4% 1.D. 1SS D8/11-08/11
WELL INSTALLED?| CASING MATJDIA, SCREEN:
ves(J wo(R TYPE MAT. LENGTH OIA. SLOT SIZE
.} ELEVATION OF: GAOUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE OATE
(FY. ABOVE M.S.L)
REMARKS:
Backed truck through the guard rail
&V
N -
/ LOG OF TEST BORING 8|
\ z -]
Q |€a
Q o
. 3 |SE
w ctE=
DESCRIPTION REMARKS z |83
Sand, medium L0 coarse, predominantly
medium, trace silt and organics, brown Mosit
Sand, predominantly medium to 2.5 feet,
fi1l material, trace organics 2.5 -
3.0 feet, light brown, dark brown Dry
Silt, sand, and organics (roots), pebbles
to 1/4%, grayish brown Very wet
Sand, coarse, some wood chips and other
organics, light brown-black Wet

10

r

—15

17

= L Clay, very soft, very plastic, trace
:_3’9 Ss11.0 112 shells, gray

Proportions Used: Trace = 0-10%, Little = 10=20%, Some = 20=-35%, And = 35~50%
Sampling Abbreviations: SS = Split Spoon, ST = Sheiby Tube, CSC = Continuous Soil Core
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FRED C. HART ASSOCIATES, INC. %010
< .
dgﬁ} ‘ LOG OF TEST BORING ,§ o
& ° |53
Q‘F Q\r = “g
DESCRIPTION REMARKS g 55

Ny
(3]

Sand, medium to coarse, predominantly

L. 3 coarse, rounded, well sorted, trace wood
}o8.5 chips, pebbles to 1/8", gray-brown

— 30

P

(35

40

{—45

|

Clay aquiclude

at 50.0 feet -
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FRED C. HART ASSOCIATES, INC.  [**"2 "0
L QS’%:?’ LOG OF TEST BORING
< O*Q‘%

DESCRIPTION

ELL CONST.
GRAPHIC
LITHO LOG

w

IR
(34
—

(3]
w

E“ IINRERLR ll LB RN Ia I LI N DL N LA B RERRELEELERARRREBEREE

SS

1.5

Clay, very stiff, slightly plastic, trace
pebbles to 1/8", gray

| REMARKS

BOTTOM OF BORING = 53.0 feet
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B8ORING NQ.

GEQ- 20

'FRED C. HART ASSOGIATES, IN

Page 1 of 3

C.

PROJECT NO./NAME

CPC - GEQ-CON/00064-01-00002

LOCATION

Bay City, Michigan

ORILLING CONTRACTOR/ORILLER

CTI and Associates, Inc./Harry Bledsden

HART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

BORING/WELL LOCATION SKETCH MAP

N

i

DRILLING EQUIPMENT/METHOD SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH DATE
Rotary/ 3-1/4" 1.D. SS. ST 8/11-08/11
WELL INSTALLED?| CASING MATJDIA. SCREEN:
ves(J woX] TYPE MAT. LENGTH DIA. SLOT SIZE
[ ELEVATION OF: GROUNO SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SUAFACE DATE

(FT. ABOVE M.S.LL)

REMARKS:

5
(%]
g |gS
Q o
. 4 [S2
w ck
DESCRIPTION REMARKS 3 |83
n r Silty sand, fine to medium, 1ight brown,
__i- a black Dry
C Al ss 1_01373 Sand and random fill material, pebbles to
= 1/4", cinders, concrete chips, light
:'3. brown, black Dry
4. 22 Clay, very silty, slightly sandy, light
__} Ssj1.0 25 | brown, black, wood chips, slight oily
-~ odor Moist
_—‘5' Groundwater at
7. 6.5 feet
- 32 Clay with silt and sand, wood chips, very
— S5|1.00 43 wet, light brown, black
:_8.5i
10
15
—17 "i
- 1 Clay, slightly silty, slightly sandy, Sand heaving
-19 SS (1.0 shell fragments, dark gray

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampiing Abbreviations: SS = Split Spbon. ST = Sheidby Tube, CSC = Continuous Soil Core




= _ FRED C. HART ASSOCIATES, INC. GEO-20
= - = .
<Q
°«* 4 Q@‘Zg LOG OF TEST BORING § <
v\\ \Q« o‘;@e\ : e 03
NV I IADSS 5 |
7S dﬁfégﬁaév 3 |28
g £ %‘_@ & Qé\"xc' DESCRIPTION REMARKS z 55

Page 2 of 3

BORING NO.

N
o

N
~

rrryrrpvryrvrt ey

3

[
(=]

LI L O A

Cad
(3]

N N RO ML

s

L 0 I N O L
:

o

SS 11.0

Sand, predominantly coarse, slightly
clayey, slightly silty, light brown,
gray, trace shell fragments

|




Page

BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-20
9‘2:‘ LOG OF TEST BORING 5
& (%4
.¢§:6f>$§:§§ ’ é 09
o DESCRIPTION REMARKS s (&S

[34)
[3,)

Clay aquiclude
at 58.0 feet

o

7 Clay, stiff, slightly plastic,
ssh 25 811 pebbles to 1/4", gray

15

NE—D>N

fusiy

BOTTOM OF BORING = 61.0 feet

IRAEE B LA LA RERE A RREEE
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BORING NO.

GEQ- 21

FRED C. HART ASSOCIATES, INC.

Page 1 of 3

BORING/WELL LOCATION SKETCH MaAP

N

I

PROJECT NO./NAME

LOCATION

CPC - GEQ-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER

| CTI and Associates

HART GEOLOGIST/OFFICE
Paul L. Kanaskie/

s, Inc./Harry Bledsden

Cherry Hill

TORILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH OATE
Rotary/ 3-14/" 1.D. SS, ST p8/12-08/12
WELL INSTALLED?| CASING MATJ/DIA. SCREEN:
ves(J w3 Tvee MAT, LENGTH Dia. SLOT SIZE
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE

(FT. ABOVE M.S.L)

REMARKS:

Western bou

ndary of penninsula

C T |ssls" |15

-
th

Hilll'lllilﬂl

|
[
~g

SS 1,0321
3

oy
(')

IEREE
«—>

light brown, black

& el
& LOG OF TEST BORING @ @
, REE
4 |22
: o z |22
DESCRIPTION REMARKS 2 |8z
11ty sand, Tine to medium, organics (roots)
Dry
1 Clay, slightly silty, slightly sandy, wood
chips, trace pebbles to 1/8", light brown,
, Dry

black ,

Sand with clay, medium to coarsé, dark
gray

Clay, slightly silty, some wood chips,
slightly sandy, dark gray to black

Clay, very soft, very plastic, trace shell
fragments, trace pebbles, black

Poor recovery
Groundwater at
7.0 feet

Very wet

Yery wet

proportions Used: Trace

= 0=10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbraviations: SS = Split Spoon, ST = Shelby Tube, CSC = Continuous Soil Core
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. BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-21
<’ ' R
&6‘2‘ LOG OF TEST BORING § o
N o lou®©
‘\\OO*\ o -f"'
A : <4 |&8
DESCRIPTION REMARKS $ I[85
25
T27 ss 1.5 1 Sand, medium to coarse, trace shell
“28 5 : 21 fragments, T1ight brown _ Sand heaving
—30 )
[ 35
40
45
50
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FRED C. HART ASSOCIATES, INC. |**"gto 21
LOG OF TEST BORING 5
2 S
9 |eS
- = |58
A DESCRIPTION REMARKS 'i' g 5
- Clay aquiclude
52 at 51.0 feet
N |814 Clay, very stiff, slightly plastic, trace
_I ss 1.0 1423/ pebbles to 1/4", gray Tried to obtain
= 29 a Shelby, but
4 remained in
boring

Bottom of boring = 54.0 feet

Iilgl]lllﬂlﬂﬁﬂlﬂ“ﬁlll'lllli[lﬁ]‘L
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FRED C. HART ASSOCIATES, IN

Page

1 o3

C BORING/WELL LOCATION SKETCH MAP

N

Jx

BORING NQ.
GEQ- 22
PROJECT NO./NAME LOGATION
CPC_- GE0-CON/00064-01-00002 Bay City, Michigan .

DRILLING CONTRACTOR/ORILLER
| _CTI and Associates

, Inc./Harry Bledsden

HART GEOLOGIST/QFFICE

Paul L. Kanaskie/Cherry Hill

ORILLING EQUIPMENT/METHOD

SIZE/TYPE OF BIT

SAMPLING METHOD

START/FINISH DATE

Rotary/ 3-1/4" 1.D. SS, ST 08/12-08/12
WELL INSTALLED?| CASING MATJ/DIA, SCREEN:
ves(J wnofX TYPE MAT. LENGTH DIA. SLOT SIZE
X (EFl:I’EvAAageg SS.L.J GROUND SURFACE TOP QF WELL CASING TOP 4 BOTTOM SCREEN GW SURFAGE DATE
AEMARKS:
"~ Western boundary of penninsula
<4 e
& LOG OF TEST BORING @ I
) S 1¢9
é\ Q :o
5N L . 3 °<'E
oé’/‘ A DESCRIPTION REMARKS 3 |83
C (9, Silty sand, fine to medium, dark gray, black| Dry T
=1.0| @ :
-1.5 34 Sand, medium to coarse to 2.0 feet, light
— SS 125 4 | brom 2.0 - 3.0 feet fill material, some
:3 0 organics, dark brown, black Dry
~4.0
o : 21 Clay, soem sand and fill material, trace Groundwater at
T |SS p* 0, organics, trace pebbles to 1/4%, dark 5.0 feet
6.0 brown Very wet
7.0 3
:_1 SS 15 Sand, very silty, fine, trace clay, trace
8.5 pebbles to 1/4", dark black Wet
C o
s
17 _
- 2 Clay, trace shell fragments, little wood
— 4 Iss |g® 121 chips, gray-black (marl) Wet
- 19

Proportions Used: Trace = 0-10%, Litt}e = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon, ST = Sheldy Tube, CSC = Continuous Soii Core
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BORING NO.
FRED C. HART ASSOCIATES, INC. SE0-22
e‘é’ -
0 LOG OF TEST BORING @ o
S g g3
&L - 2|58
DESCRIPTION REMARKS Y185
—25
o7 1 Sand, predominantly medium, medium gray,
- SS f12%} "4 black, moist
| 28.5
[ 30
—35
:’40
j‘42 914 Sand, predominantly coarse, shell fragments,
N SS 20| pebbles to 1/4"
_ 25 ‘
—44
= Clay aquiclude
N at 48.0 feet
— 49 ssS 814 Clay, very stiff, slightly plastic, trace
N 23| pebbles to 1/4", gray
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, BORING NO.
FRED C. HART ASSOCIATES, INC. GE0-22
e‘r’«' | LOG OF TEST BORING 5
& \é & g
a® e
<N O [3)
DESCRIPTION REMARKS $ |85

T
&>

ST

ST

Tube had clay in it; but hit rock and
collapsed upon itself; badly deformed;
drilled to 54.0 feet and tried again

Tube deformed again, No_Recovery

|

EEBARERERERREES
=)

2 L L L LA NN N LN L AL L IR B

T

BOTTOM OF BORING = 56.0 feet
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FRED C. HART ASSOCIATES, INC.

Page

1 o 2

f

BORING NQ.
GEQ- 23
PRCJECT NO./NAME LOCATION
CPC - GEO-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER
CTI and Associates, Inc./Harry Bledsden

HART GECLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

BORING/WELL LOCATION SKETCH MAP

——f ss L2s| 7o

SS [1.5] "4

T
o]
» €—Ppo
Al

¥

i
-l
(=]

-
(4]

lllllluulluly

i

il
— s n.5(1

19

-

2,

trace organics, light brown, gray

Fill material, wood chips, glass, slightly
sandy, black

Clay, trace shells, trace organics, sand
lenses throughout, wood chips, black,
(marl)

Clay, trace shells (marl), sand layers,
some peat, light gray, black

Groundwater at

6.0 feet

Moist

DRILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHQD START/FINISH DATE
Rotary/ 3-1/4" 1.0 SS. ST 08/13-08/13
WELL INSTALLED?| CASING MATJ/DIA. SCREEN:
ves(J wofy Tvee MAT. LENGTH DIA. SLOT SIZE
1 ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L)
REMARKS:
ike
5y o
9 ?3’?«‘ LOG OF TEST BORING @ g
SO : g |g=
- |28
<< : o |EE
& DESCRIPTION REMARKS 2 |G=
19, “Clay, S11ghtly s11ty, siightly sandy, very
_ig a soft, very plastic, medium brown Dry
A ss | g® 52510! Sand, medium to coarse to 2.0 feet; 2.0 -
» 3.0 fet clay with trace pebbles, shells,
Moist

Proportions Used: Trace = 0-10%, Litt'lo = 10-20%, Some = 20-35%, And = 35-50%
Samolina Abbreviations: SS = Spiit Spoon, ST = Shelby Tube, CSC a Continuous Soil Core
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, BORING NO.
FRED C. HART ASSOCIATES, INC. GE0-23
e"\? | LOG OF TEST BORING 5‘;

$§’65\ds:§9 z|,3
N0 o |-
¥ = é!%
DESCRIPTION REMARKS g |85

AN RSN RN RN RN 'ié ion U o o o ll,i T
[3,] (2,1

PR RERE RN
g ge—l9g

SS

ST

1012

31

Clay, very stiff, slightly plastic, trace

pebbles to 1/4", gray

Tube full

Sand heaving
at 25.0 feet

Clay aquiclude

at 47.0 feet

Good recovery

!
A

o v

R

BOTTOM OF BORING = 54.0 feet
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Page 1 of
FRED C. HART ASSQCIATES, INC.

] l : E_T N
BORING NG. TES ORt ‘i’
GEQ- 24 ' — i
PROJECT NOJNAME LOCATION :

CPC - GE0-CON/00064-01-00002 Bay City, Michigan

ORILLING CONTRACTOR/DRILLER

CTI and Associates, Inc./Harry Bledsden
MART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

ORILLING EQUIPMENT/METHOD SIZE/TYPE OF 8IT SAMPLING METHOD START/FINISH DATE
Rotary/ 3-1/4" LD SS, Grab i8[13-08413

WELL INSTALLED?| CASING MATJDIA, SCREEN:

ves(J wolX TYPE MAT. LENGTH DIA. SLOT SIZE

ELEVATION QF: GROUNO SURFACE TOP QOF WELL CASING TOP 4 BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L) .

AEMARKS:

Northwestern tip of the Enninsula

LOG OF TEST BORING 7 g
e |u8
C [=
4 |22
. 2 |=2
DESCRIPTION REMARKS z |&3
" L S11ty sand, Tine to medium, some organics, .
,1.0 b - light brown, black Dry
:.1‘5 ss 1.5 664 Fill material, concrete, bricks, trace
= I organics, black Moist
—3.0
:’4'0 12 Fill material, trace glass and pebbles,
- ss |6 24 black Moist
~ _ Groundwater at
—6.0 6.0 feet
7.0
- SS 111 Clay, slightly silty, trace organics,
-8.5 very plastic, very wet, blackish-gray Wet
10
N
s
7 1 _
- ss 1.0 21 Clay, slightly silty, slightly sandy,
=% F trace shells and wood fragments, gray Wet

propartions Usad: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoen, ST = Shelby Tube, CSC = Continuous Soil Core



Page__2 of__3

ORING NO.
FRED C. HART ASSOCIATES, INC.  [*"cto 2
" .
Qgﬁ?\ LOG OF TEST BORING § -
S g |g3
Qv . - zo
pur &E
DESCRIPTION REMARKS 3 |83
25 “
27 1 . .
- ss h.ol "% Sand, lf’me to coarse, trace shells, light
8.5 gray, brown
=
30
}-
N
—35
40
—45
0




FRED C. HART ASSOCIATES, INC.

Page_3 _ of 3

BORING NO.
GEO-24

LOG OF TEST BORING

DESCRIPTION

LITHO LOG

WELL CONST.
GRAPHIC

o
(=4

LI NS LI N L L L

—58

ERERERERERERERERER P! frrrrrreprirprrey vty

SS

10"

15

23

Clay, slightly stiff, very plastic,
pebbles to 1/4"

REMARKS

Clay aquiclude
at 54.0 feet

BOTTOM OF BORING = 58.0 feet
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FRED C. HART ASSOCIATES, INC.

Page 1 of 2

BORING/WELL LOCATION SKETCH MAP

N

!

BORING NO
GEQ- 25
PROJECT NOJNAME LOCATION
CPC_- GED-CON/00064-01-00002 Bay City, Michigan

ORILLING CONTRACTOR/ORILLER

CTI and Associates, Inc./Harry Bledsoe

HART GEOLOGIST/OFFICE

Scott Madill/Pittsburgh

(FT. ABOVE M.S.L.)

ORILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH DATE
Rotary/ “ I.D. 8/14/-08/14
WELL INSTALLED?{ CASING MATJDIA. SCREEN:
ves(J wol@ TYPE MAT. LENGTH DIA. SLOT SIZE
Y ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE

AEMARKS:

Northwest portion of penninsula

LOG OF TEST BORING § @
8 |eS
Q Zo
. 3 |sZ
w e
DESCRIPTION REMARKS Y |85
N 1ity sand, dark brown, some organics, !
4.0 1s med i um
-L:3 sslen| 77 | Fill material, black-brown, fine to
-1 medium to silty clay, brown-black, trace Dry
—3.0 sand _ :
4.0 4 Fill material, black, sandy-silty,
_{5 Ssi 5" 59 fine to medium Net
- "0 Groundwater at
6.0 6.0 feet
-7 .0 . . "
-1 ss|4® 112 Silty sand, black, with gravel to 3/4 Wet
g5
10
[ s
7
— [ |ss|1.0 Silty clay with white shell fragments,
% 1y | dark bray (trace) Wet

proportions Used: Trace = 0=10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbreviations: SS = Spiit Spbon, ST = Sheiby Tube, CSC = Continuous Soil Core
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BORING NO.
FRED C. HART ASSOCIATES, INC. SE0.75
< 5 T :
‘,o"*«\ Q@‘sk« LOG OF TEST BORING § o
AL S IADS © |z
PO/ A - a8
VYL g |2E
g S DESCRIPTION REMARKS z |83
Clay aquiclude
at 56.0 feet
Clay, stiff, pebbles to 1/4", gray, |
SS light brown

Page__2__of_2

BOTTOM OF BORING = 59.0 feet
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Page _1__ of
FRED C. HART ASSOCIATES’ lNC. BORING/WELL LOCATION SKETCH MAP

N

!

i
I
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S8ORING NQ.
GEQ-__26

PROJECT NO./NAME LOCATION
CPC_-_GEQ-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER

CTI and Associates, Inc./Harry Bledsoe
HART GEOLOGIST/OFFICE

Scott Madill/Pittsburgh

DAILLING EQUIPMENT/METHOD SIZEITYPE OF BIT | SAMPLING METHGD STAAT/FINISH DATE
Rotary/ 3/4" 1.D, SS 08/14-08/14 |

WELL INSTALLED?| CASING MATJDIA. SCREEN:

ves(J wo TveE . MAT, LENGTH oA, SLOT sizE

TLEVATION OF: GROUND SURFACE TOP GF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE

(FT. ABOVE M.S.L)

AEMARKS:

Northwest portion of penninsula

LOG OF TEST BORING § g
o |v8
O I£g
: 3 [SE
DESCRIPTION REMARKS 2 | &S
" r Dark brown, sandy, silty, clay, fine to N
~1.q 2 medium (fill)
1.5 597 Fi11, silty, sandy clay, dark brown,
= 3$u $5{1.9 black, trace glass, gravel Moist
—4.0 .
_} ss|1.g 23, | Fill. sandy clay, dark brown, black, Moist
- 6.0 : 1| trace gravel and glass ' Groundwater at
e 6.0 feet
7.0 1 £1
L ss|.33 01 ill, b]ack.sandy clay, some glass and
— 8$5 gravel particles Wet
10
15
17
- ss .33 121 Gray silty clay, some organic material, '
- Yo ) 1| trace white shell fragments Wet

Proportions Used: Trace = 0=-10%, Lln.le = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon, ST = Sheiby Tube, CSC = Continuous Soil Core
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Page_2__of_2
FRED C. HART ASSOCIATES, INC. | **™Geo-26
LOG OF TEST BORING § o
o Qg
S |Ee
- <=
DESCRIPTION REMARKS g s 5

SS

2.0

18

28
29

Gray clay, trace silt with trace gravel,
1/8" rounded, stiff -

Clay aquiclude
at 50.0 feet

|

BOTTOM OF BORING = 54.0 feet
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FRED C. HART ASSOCIATES, INC. [t wesmenseenis
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BORING NQ. 2 ; ' &
GEQ- 27 : )
PROJECT NO./NAME LOCATION
CPC - GE0-CON/00064-01-00002 Bay City, Michigan

ORILLING CONTRACTOR/ORILLER

| CTI and Associates, Inc./Harry Bledsoe
MART GEQLOGIST/OFFICE

Scott Madill/Pittsburgh

START/FINISH DATE

08/17-08/17

DRILLING EOUIPMENTIMETHOD SIZE/TYPE %F/zf SAMPLING METHOD

Rotary/ I.D.

WELL INSTALLED?| CASING MATJDIA. SCREEN: .
ves(] wo TY®E MAT, LENGTH DIA. SLOT SIZE

.| ELEVATION OQF: GRAOUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.)

AEMARKS:

‘Southwestern portion; top of clay cap across guard booth (directly south)

LOG OF TEST BORING 2 g
9 |¢g3
, d =2
w ek
DESCRIPTION REMARKS z |865.
Light brown clay, some organics and gravel N
(surface) clay cap Moist
Light brown silty clay, trace organics and
stone fragments, clay cap Dry
Light brown silty clay, trace stone Dry
L fragments, sandy black with c1nder, Fi1ll at 5.5 ft.
&0 9| metals, glass, fill Moist
7.0 ] | .
L I ssh ouz Br_‘own silty c]ay, black peat and organics, .
— g5 ‘9 43 ligth brown silty ;and, trace organics Moist
N ‘ Groundwater at
(e 10 9.0 feet
15
—17
" T |ss|2.0tp, |Black peat and organics, gray silty clay,
N 0, |marl, trace white shell fragments Wet
—19

pProportions Used: Trace = 0-10%, Litllo = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon. ST = Sheiby Tube, CSC = Continuous Soil Core
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1.5

24
33

Stiff, grayish-light brown, silty clay,
trace gravel :

, Page_2 _of__2
BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-27
@‘:’f LOG OF TEST BORING 5
Qo
TEoRE 3 |42
Q-V“‘O\'o - | & g
-l <
DESCRIPTION REMARKS g |55

BOTTOM OF BORING = 28.5 feet
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FRED C. HART ASSOCIATES, INC, [ oo iecimovaeranus
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GEQ- 28
PRQJECT NQ./NAME LOCATION
CPC - GEO-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER

CTI and Associates, Inc./Harry Bledsoe
HART GEOLOGIST/OFFICE

Scott Madill/Pittsburgh

DRILLING EQUIPMENT/METHOD SIZE/TYPE QOF B'l.'l’ SAMPLING METHOQD START/FINISH OATE
Rotary/ 3/4" 1.D. SS 08/17-08/17
WELL INSTALLED? CASI"G MATJIDIA. SCREEN: ‘

YES NO TYPE MAT. LENGTH DIA. SLOT SIZE

[{TELEVATION OF: GROUND SURFAGE TOP OF WELL CASING TOP 4 BOTTOM SCREEN GW SURFACE DATE
{FT. ABOVE M.5.L)) _

REMARKS:

h

LOG OF TEST BORING

WELL CONST.
GRAPHIG
LITHO LOG

DESCRIPTION REMARKSA

N Ir Fill material, black sandy silt with metal, -
-1.0{ 3}, cinders, plastics Moist

e ssh.s 19 | Black sandy silt, fill material, trace
= : 10| metals, cinders 4 Moist

:—Is .4 44 Black sandy silt, fill matena], some
- : metals, cinders Moist

7.0 Groundwater at

- I g" 33 Black sand, little silt 7.0 feet
2 Wet

10

R L B B L N
I

~
—

ssk.s| 11 Very plastic, gray silty clay, marl,
) 2 | trace white shells _ Wet

s

T
—t
P
LN

Proportions Used: Trace = 0-10%, Littlo = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Spiit Spocmv ST = Sheiby Tube, CSC a2 Continuous Soil Core
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SS

2.0

1019

2934

Gray silty clay, trace of 1/8" gavel,
stiff

Clay aquiclude
at 50.0 feet
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FRED C. HART ASSOCIATES, INC. |**"Geo-28
LOG OF TEST BORING § o
o |09
S 1&g
- | €E
. DESCRIPTION REMARKS ¥ (85

BOTTOM OF BORING = 54.0 feet




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT: CPC - Bay City WELL/BORING No. L. Mw-13s
LOCATION: Bay City, Michigan DATE DRILLED:

DRILLING METHOD: Hollow-Stem Auger

December 13, 1988
CASING TYPE/DIA:  galvanized/2-inch

TOTAL DEPTH DRILLED:

15 feet BGL - TOTAL CASNG: 7.5 feet
GROUND ELEVATION:  586.7 feet TOC. ELEVATON: 589 35 feer
GROUT TYPE/QUANTITY: grv bentonité/l bag SCREEN TYPE/LENGTH: fg ;ﬁ stainless steel
GROUT INTERVAUS}:  surface - 3 feet BGL SCREENED INTERVAL: 5 _ 15 feet BGL
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE: sang

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 3 _ 15 feet BGL

STATIC WATER LEVEL: NA DATE:

REMARKS: Geology based on auger cuttings

LOGGED BY:  Jim Gell SIGNATURE:
| DEPTH | "G e-| FORMATION DESCRIPTION

0-5* CLAY; sand, brown, concrete debris

515

CLAY; sand, grayish-black, wood fragments, oily odor




BORING
KECK

WELL LOG DATA

ONSULTING SERVICES, INC.

\

PROJECT: CPC - Bay City WELL/BORING No. L Mi-14S

LLOCATION: Bay City, Michigan DATE DRILLED' pecember 14, 1988
DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DA:  gaivanized/2—-inch

TOTAL DEPTH DRILLED: 15 feet BGL TOTAL CASING: 7.5 feet

GROUND ELEVATION: 586.4 feet TOC ELEVATION: 559 g5 feqr |
GROUT TYPE/QUANTITY: dry bentonite/1 bag SCREEN TYPE /LENGTH: 16 iei.’t i = e
GROUT INTERVAL(S):  surface - 3 feet BGL SCREENED INTERVAL: 5 - 15 feet BGL

DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: gand

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 3 - 15 feet BGL

STATIC WATER LEVEL: Na DATE:

REMARKS!  Geology based on auger cutt.;iigs

LOGGED BY: Jim Gell SIGNATURE:

DEPTH | 'Gagte | FORMATION DESCRIPTION

0-5 CLAY; sand, brown, wood fragments

5-15"* CLAY; sard, grayish;bladc, wood and metal fragments, oiityﬁ odor




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City - WELL/BORING No. | Mi-15D

LOCATION: Bay City, Michigan DATE DRILLED' pecember 13, 1988
DRILLING METHOD: Hollow-Stem Auger CASNG TYPE/DIA:  galvanized/2—inch

TOTAL DEPTH DRILLED: 5, feet BGL TOTAL CASING: 27.5 feet

GROUND ELEVATION:  586.2 feer LOC. ELEVATION: 585 77 fear

GROUT TYPE/QUANTITY: slurry grout/100 gallons | SCREEN TYPE/LENGTH: fé zi:f; Stainless steel

GROUT INTERVAL(S):  surface - 20 feet BGL

SCREENED INTERVAL: 55 _ 30 feet BGL

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE: sang

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL 20 - 30 feet BGL

STATIC WATER LEVEL: NA DATE:

REMARKS!  Geology based on auger cuttings

LOGGED BY: Jim Gell SIGNATURE:

DEPTH | ‘Sawte- | FORMATION DESCRIPTION |

0-5! CLAY; sand, brown, concrete and wood fragments

5-17 CLAY; sand, grayish-black, wood fragments, oily odor
17-23" CLAY; silt, grayish-brown, oily odor

23-30" SAND; clay, grayish-brown, wet




BORINGC/WELL LOG DATA

ONSULTING SERVICES, INC.

I\\-
PROJECT: CEC - Bay City WELL/BORING Nou L mi-16p
LOCATION: Bay City, Michigan DATE DRILLED'  pecember 14, 1988

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA:  gaivanized /2-inch

TOTAL DEPTH DRILLED: 30 feet BaL

“TOTAL CASING: 27.5 feet

GROUND ELEVATION: 586.3 feet

1.0.C. ELEVATION 589.26 feet

GROUT TYPE/QUANTITY: 515y grout /100 gallons

SCREEN TYPE AENGTH: ig slot stainless steel

GROUT INTERVAUS):  surface - 20 feet BGL

SCREENED INTERVAL: 55 _ 3 feet BGL

DEPTH TO WATER: 6 feet BGL

GRAVEL PACK TYPE: gang

WATER LEVEL ELEVATION: nNa

GRAVEL PACK INTERVAL: 20 - 30 feet BGL

STATIC WATER LEVEL: pn DATE:

REMARKS! Geology based on auger cuttings

LOGGED BY:  Jim Gell

SIGNATURE:

DEPTH | ‘Gt | FORMATION DESCRIPTION

0-5° CLAY; sand, brown, wood fragments

5-15! CLAY, sand, grayish-black, wood and metal fragments, oily odor




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
‘PROJECT: CPC - Bay City WELL/BORING No. | Mi-17S
LDCATION: Bay City, Michigan DATE DRILLED' December 15, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA:  galvanized/2-inch
TOTAL DEPTH DRILED: 15 feet BGL TOTAL CASING: 7.5 feet
'GROUND ELEVATION:  586.4 feet T.0C. ELEVATION:  589.76 feet
GROUT TYPE/QUANTTY: a4y bentonite/1 bag SCREEN TPEASNGTH: 10 gaot oo oo
GROUT INTERVAL(S):  surface - 3 feet BGL SCREENED INTERVAL 5 _ 15 feet BGL
DEPTH TO WATER: 5 feet BGL GRAMVEL PACK TYPE: sand

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 3 - 15 feet BGL

STATIC WATER LEVEL: Na DATE:
REMARKS: Geology based on auger cuttings
LDGGED BY: Jim Gell SIGNATURE:
DEPTH | 'carme"| FORMATION DESCRIPTION
0-2' CLAY; sand, brown, wood fragments
2-6"' CLAY; sand, brownish-gray, wood and metal fragments, oily odor
6-15"' CLAY; sand, dark gray, oily odor




1

BORING/WELL LOG DATA -

KECK CONSULTING SERVICES, INC. .
PROJECT: CPC - Bay City WELL/BORING No. L.MW¥-18S
LOCATION: Bay City, Michigan DATE DRILLED' December 8, 1988
DRILLING METHOD:  Hollow-Stem Auger CASNG TYPE/DIA:  galvanized/2-inch
TOTAL DEPTH DRILLED: 17 feet BGL TOTAL CASING: 9.5 feet
GROUND ELEVATION:  587.8 feet TOC. ELEVATION: 59y 44 feer |
GROUT TYPE/QUANTITY: drv bentonite/2 bags SCREEN TYPE/LENGTH: 10 ze:t SraTniess Stes
GROUT INTERVAL(S):  surface - 5 feet BGL SCREENED INTERVAL: 7 - 17 feet BGL
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE: gand

WATER LEVEL ELEVATION.  NA

GRAVEL PACK INTERVAL: 5 - 17 feet BGL

STATIC WATER LEVEL Na DATE:
- REMARKS!  Geology based on auger cuttings
LOGGED BY: Jim Gell SIGNATURE: i
DEPTH | 'E/SCL | FORMATION DESCRIPTION
0-1" CLAY; sand, brown, moth ball odor
1-9' CLAY; black, wood and metal fragments, moth ball odor
9-17" CLAY; silt, black, moth ball odor in water




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

mJECTt CPC - Bay City WELL/BORING No. L. MA-19S
LOCATION: Bay City, Michigan DATE DRILLED' December 12, 1988
DRILLNG METHOD:  Hollow-Stem Auger CASING YPE/DIA:  galvanized/2-inch
TOTAL DEPTH DRILLED:1S feet BGL TOTAL CASING: 7.5 feet
GROUND ELEVATION: 586.6 feet T.0.C. ELEVATION: - 589.19 feet
GROUT TYPE/QUANTITY: dry bentonite/1 bag SCREEN TYPE/LENGTH: ff, 222: stainless steel
GROUT INTERVAL(S): surface - 3 feet BGL SCREENED INTERVAL: 5 - 15 feet BGL
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE: sand
WATER LEVEL ELEVATION: Na GRAVEL PACK INTERVAL: 3 - 15 feet BGL
STATIC WATER LEVEL: Na DATE:

REMARKS: Geology based on auger cuttings

LDGGED BY: Jim Gell SIGNATURE:

| DEPTH | ‘G| FORMATION DESCRIPTION

0-2.5" CLAY; sand, light brown, moth ball odor
2.5-8" ICLAY; black, wood fragments, moth ball odor
8-15"' CLAY; silt, grayish-black, moth ball odor




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING No. L. M¥-20D
LDCATION: Bay City, Michigan DATE DRILLED' pecenmber 5, 1988
DRULING METHOD:  Hollow-Stem Auger CASING TYPE/DIA:  galvanized /2—inch
TOTAL DEPTH DRILLED:32 feet BGL TOTAL CASING: 29.5 feet

GROUND ELEVATION:  588.7 feet TOC ELEVATION: 595 10 feer

GROUT TYPE/QUANTITY: slurry grout/100 gallons

' #7 slot stainiess steel
SCREEN TYPE/LBJGTH 10 feet

GROUT INTERVAL(S): surface - 25 feet BGL

SCREENED INTERVAL: 27 - 32 feet BGL

DEPTH TO WATER: nNa

GRAVEL PACK TYPE: sang

WATER LEVEL ELEVATION: Na

GRAVEL PACK INTERVAL: 25 - 32 feet BGL

STATIC WATER LEVEL NA DATE:
REMARKS: Geology based on auger cuttings
LOGGED BY: Jim Gell SIGNATURE:
DEPTH | ‘Gte | FORMATION DESCRIPTION
0-1.5 CLAY; sand, brown .
l.S-lS'l CLAY; wood and metal fragments, black, oily odor
15-251 CLAY; black, oily odar

25-321 SAND; clay, dark gray, wet




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

/ F;?DJE? CPC - Bay City ] WELL/BORING No. LMW-21D
LOCATION: Bay City, Michigan DATE DRILLED' December 7, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA.: galvanized/2-inch
TOTAL DEPTH DRILED:3] feet BGL TOTAL CASING: 28.5 feet
GROUND ELEVATION:  587.7 feet TOC. ELEVATION:  59).30 feer
GROUT TYPE/QUANTITY: slurry grout/100 gallams | SCREEN TWPEARNGTH: f) 52OT Stainless steel

GROUT INTERVAL(S): surface - 25 feet BGL

SCREENED INTERVAL: 26 - 31 feet BGL

DEPTH TO WATER: 12 feet BGL

GRAVEL PACK TYPE: sand

WATER LEVEL ELEVATION: na

GRAVEL PACK INTERVAL: 25 — 31 feet BGL

STATIC WATER LEVEL NA DATE:

REMARKS'  Geology based on auger cuttings

LOGGED BY: Jim Gell SIGNATURE:
DEPTH | eame | FORMATION DESCRIPTION

0-1' CLAY; sand, dark brown

1-17¢ CLAY; black, wood and metal fragments, oily odor
17-25' CLAY; silt, dark gray, oily odor

25-31" SAND; clay, gark gray, wet




BORING WELL LOG DATA -

ONSULTING SERVICES, INC.

PROJECT: cPC - Bay City WELL/BORING No. L M#-225

LOCATION: Bay City, Michigan DATE DRILLED' pecenber 6, 1988

DRILLNG METHOD:  Hollow-Stem Auger CASING TWPE/DIA:  galvanized/2-inch

TOTAL DEPTH DRILLED: 17 feet BGL TOTAL CASING: 9.5 feet

GROUND ELEVATION:  589.0 feet TOC. ELEVATON:  593.09 feet

GROUT TYPE/QUANTITY: arvy bentonite/2 bags SCREEN TYPE/LENGTH: ig 2::: srasniess steed

GROUT INTERVAL(S): surface - 5 feet BGL SCREENED INTERVAL: 7 - 17 feet BGL

DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE gand

WATER LEVEL ELEVATION: NA GRAVEL PACK INTERVAL 5 - 17 feet BGL
STATIC WATER LEVEL: pp DATE:

REMARKS! Geology based on auger cuttings

LOGGED BY:  Jim Gell SIGNATURE:
DEPTH | 'ear>C" | FORMATION DESCRIPTION

0-1.5° CLAY; sand, brown v
1.5-3'} CLAY; dark gray, wood and metal fragments, oily odor

3-17' CLAY: black, wood and metal fragments, oily odor




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC ~ Bay City WELL/BORING No. [ M#-23s
 LOCATION: Bay City, Michigan DATE DRILLED: December 7, 1988
ORILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA:  galvanized /2-inch
TOTAL OEPTH DRILLED: 15.5 feet BQL TOTAL CASING: 8 feet
GROUND ELEVATION: 587.6 feet TOC. ELEVATION:  591.3] feer
GROUT TYPE/QUANTTY: dry bentonite/2 bags SCREEN ms/tmcmjf@;: stainless steel

GROUT INTERVAL(S): surface - 4 feet BGL

SCREENED INTERVAL: 5.5 - 15.5 feet BGL

DEPTH TO WATER: 12 feet BGL

GRAVEL PACK TYPE: gang

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 4 - 15.5 feet BGL

STATC WATER LEVEL Na DATE:

REMARKS! Geology based on auger cuttings

LOGGED BY:  Jim Gell

SIGNATURE:

H20/saIL

| DEPTH | ‘eapr e

FORMATION DESCRIPTION

0-1° CLAY; sand, dark brown

1-15.5"

CLAY; black, wood and metal fragments, oily odor

IO P ot e e i e e e



BORINGC/W'ELL LOG DATA
KECK ¢0

NSULTING SERVICES, INC.

PROJECT: cPC - Bay City WELL/BORING No. | MW#-24D -
LOCATIDN: Bay City, Michigan DATE DRILLED' pecember 8, 1988
DRILLNG METHOD: 151 10w-Stem Auger CASNG TYPE/DIA:  galvanized/2-inct
TOTAL DEPTH DRILLED: 32 feet BGL TOTAL CASING: 29.5 feet

GROUND ELEVATION:  588.1 feer TOC ELEVATON:  591.77 feer

GROUT TYPE/QUANTITY: bentonite slurry/100 gals

7 t i 1
SCREEN TYPE AENGTH: #7 slot stainless stee

GROUT INTERVAU(S):  surface - 25 feet BGL

10 feet
SCREENED INTERVAL:

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE:  gang

WATER LEVEL ELEVATION: pp

27 - 32 feet BGL
GRAVEL PACK INTERVAL: 25 - 32 feet BGL

STATIC WATER LEVEL pa OATE:
REMARKS: Geology based on auger cuttings
LDGGED BY: Jim Gell SIGNATURE:
DEPTH | ‘Geie. | FORMATION DESCRIPTION
0-9' CLAY; black, wood fragments » Strong moth ball odor
9-24" CLAY; si.lﬁtyﬁ, grayish-black, strong moth ball odor
24-32"

CLAY; trace gravel, hard, dark gray




PAGE 1 or__ 2
PART 1
{J0B NO. 4299 BORE HOLE NO. MSA - 1
JIECT TOCATION )
GM/CPC Phase II Bay City, MI
T T C DRILLING EQUIPMENT
DRILLING CONTRACTOR CTT CME - 75
HYDROGEOLOGIST g nderiand PRILLER  R. Near cTI
7 DATE FINISH/TIME SURFACE TOTAL DEPTH
DATE, $T18 e ™E 1540 11-10-86 1730 |ELEVATION  585.34 18"BLS

WELL CASING SCREEN TYPE ‘ s '
P Stainless steel 2" Stainless steel |-ENGTH 10 Ft. T 19 ]

GROUND WATER CASING CORE SAMPLER| TUBE
DATE TIME DEPTH WEATHER TYPE S.5S.
DIAMETER 2"
HAMMER
WEIGHT 140 1bs
FALL 30"

I
~

18"

[ 28]

lllli“nnil.

10

W

s

Sand, clayey, very fine to med. grained,

light brown, dry. Black @ 2.5'

Sand, clayey, very fine to medium, light

brown, moist (SM)

(sM)

NS TRNNENETENEEY

Sand, fine to coarse to up to 3/8" pebbles,
black, oily odor, some wood chips (SW)

1111

&~

Sand, very silty, black to dark brown,

oily odor (SM)

- .
Jllll'_lllll




OHM

PAGE 2 _OF 2

MSA =1

PART 2
JOB NO 4294 BORE HOLE NO.
PROJECT GM/cPC PHASE II LOCATIO Bay City, MI
REMARKS

I la |2Z0f2>

o ;‘3 S g:: 8 &

w | <Z|aOuwlw, LITHOLOGIC  DESCRIPTION REMARKS

o oal

12 g O

m 1 |15" [Silt, sl. sandy, olive green to gray, soft,
13 1 sticky, shell fragments, no odor (ML)
14 i
. Silt, sl. sandy, olive green to gray, soft,
6 g

15— sticky, with shell fragments, no odor (ML)

1

1

7
Total Depth 18.0 ft.
Well

Tl
pie el oadosnedo oo bpnnadepnsbenno i b bitaalialy AESA NN ITY Y

10' of 2" SS casing
10' of 2" SS screen
(10 siot)

S.I,= 7'-17"

Sand pack to 3' BLS
Casing 3' ALS
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PART 1 .

[vos noO. 4294 BORE HOLE NO. yMga-2
SJECT GM/CPC Phase II LOCATION Bay City, MI
T TOR DRILLING EQUIPMENT
DRILLING CONTRACTO oTT CME-75
HYDROGEOLOGIST R. Brown DRILLER R Near
T/ DATE FINISH/TIME SURFACE TOTAL DEPTH
oA S-EAR TIME 0930 ELEVATION 586.35 18.0' BLS
WELL CASING SCREEN TYPE
2" Stainless Steel 2" Stainless Steel LENGTH 10 ft. SLot 10
GROUND WATER ' CASING CORE SAMPLER| TUBE
DATE TIME DEPTH WEATHER TYPE S.S.
DIAMETER 2"
HAMMER
WEIGHT 140 1bs
FALL 30"
7] 9
1_-—: 1 8 |18" | Sand - clayey w/some silt, dark brown to
. 6 red, w/pebbles, fill (sw)
2 ] 4
i 5 5" | Sand - fine-med., dark brown-red, w/silt
- 7 (sc)
3
4
3 1 :
s J 3 1 4" | Sand - fine-med, dark brown to black, w/silt =
- 1 some clay, wet (sC) -
6 —
- 1
7
. 4 2 6" | sand - fine-med, dark brown to black, i
N 0 w/silt, some clay, sub angular pebbles,
8 = wet (SC)
p
. 1 Sand - fine-med., black, w/silt, wet (SM)
15 3 10"
wf 5 Clay - green (Mp) 2" @ 9.5" from top-
i metal fragments @ -
TN .3 ] -




- OHM [——

JOB NO 4294 BORE HOLE NO. ygs_o
e .
!REMARKS :]
z ;‘6355 oz BRAPHIG
w | 32)3 SE‘ ;‘3 Y LITHOLOGIC  DESCRIPTION REMARKS LOG

11—
12 3 :

< 6 2 6" | Sand - fine-med, dark brown, w/silt, some

- ) clay, wet (SM)
13= '
14—

- very soft, rods sink
15 7 18"| Sand - fine~med, dark brown, w/ silt, some w/ozn weight

] clay, wood chips @ 14.0-14.5' ML)
16—
17 . ! '

g

-1 8 1 18" ] Sand - fine, silty, w/some clay, dark :::::izir:iliinol;%ke

- greenish gray, wood chips & shell fragments ‘

= 1 (ML)
18

Total Depth 18.0' Well
A 10" of 2" ss casing
19 10' of 2" ss screen
~ (10 slot)
S.I. = 7'-17!

20 Sand pack to 4' BLS..

Casing 3' ALS

peadg e loanedeonpe lpnpabosnstusnadiaua ity
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PART 1

f?és NO. s , | BORE HOLE NO. .
’ "JECT GM/CPC__Phase II LOCATION Bay City, MI

BATCIING CONTRACTOR DRILLING EQUIPMENT
HYDROGEOLOGIST  p p—— DRILLER R. Near

ATE A8 ™E 1130 |OATE T e ™M 550 ELEVATION __585.20 DOTALOEPTH pavps

WELL CASING
2" Stainless Steel

SCREEN TYPE
2" Stainles

LENGTH sLor

)

10

Lo

GROUND WATER CASING SAMPLER
DATE TIME DEPTH WEATHER | TYPE S.s.
; DIAMETER 2"
HAMMER
WEIGHT 140 1bs
FALL 30"
[REMARKS

GRAPHIC

o | & LITHOLOGIC DESCRIPTION REMARKS LoOG

0
;’ 16 Sand, med., dark brown, with pebbles, dry | 0-12"

1114 |18" | sand, fine-med., dark brown black, with silg 12-18"
wood fragments, shell fragments, dry (sM) R IS Do

Sand, med., dark brown, with silt, dry (SM)| 1.5-2.0" o

-

N~
NININERTE

2 2 12" | Clay, silty, green gray, moist, odor, 2.0-3.0"
wood fragments (ML)

w

Lii]

1 for Sand, med.-fine, dark gray, with silt, some
18" clay, pebbles (sub angular) 3" diam.,

18" shell fragments, wood fragments @ 5-5.5',

odor (sM)

(%]

(=)
NEIINENNERNE RN EN Y

1 Sand, med.-fine, dark brown-gray, with silt,
4 1 15" shell fragments, wood fragments, throughout,
some clay (SM)

~

{141

2 Sand, med.-fine, dark brown-gray, with silt,
5 15m | some clay, wood fragments and shell
1 fragments (SM)

,_.
o
vl iy

"



PART 2

OHM

JOB NO

4294

PAGE 2 OF 2

BORE HOLE NO. MS q

LOCATION

Bay City, MI

T {2 2 el > >
IR R LOG
W | %o Qulw, LITHOLOGIC  DESCRIPTION AEMARKS I
o _la vele L ___ - —
11—
- 1 for Sand, med.-fine, dark brown-gray, with
12—: 12" " silt, wood fragments throughout (however
3 6 2 for 18 diminishing in quantity with depth)
- 6" No shell fragments (SM)
13 S
14
1 Sand, med.-fine, dark brown-gray, with silt] 15.0=15.5' shell
7 9 18" minor wood and shell fragments to 15.0' fragments abundant
15 (sM)
2
16
17 1 Sand, fine, dark grown-gray, silty,
8 1 18" clayey, with shell fragments (SM)
2
18

[T PRI NN E RN TR BN N SRR AN NI Y

selpssoloeoalas e d el

Total Depth 18' BLS

Well

10' of 2" SS Casing}
10' of 2" SS Screen|

S.I.= 7'-17'BLS.. .
Sand Pack to 2.5!BLE y
Casing 3' ALS. I




PART 1

HM

O

IJOB NO. 4294

PAGE 1 oFf 2

BORE HOLE NO. MSA 4

heecT

GM/CPC Phase II

LOCATION

Bay City, MI

DRILLING CONTRACTOR

DRILLING EQUIPMENT

CTI _CME - 75
DRILLER
HYDROGEOQOLOGIST R. Brown R. Near
DATE START/TIME DATE FINISH/TIME SURFACE TOTAL DEPTH

11/11/86 1430 11/11/86 1515 |eLEVATION 586.67 18' BLS
WELL CASING SCREEN TYPE
2" Stainless Steel 2" Stainless Steel|“ENGTH lg' stor 10
‘ GROUND WATER CASING CORE SAMPLER| TUBE
DATE TIME DEPTH WEATHER TYPE S.S
- DIAMETER p om
HAMMER
WEIGHT 140 1bs
FALL 30"
[REMARKS
. GRAPHIQ
LITHOLOGIC DESCRIPTION REMARKS LOG
0 ‘
"{ 4 Sand, med., light brown, well graded, some 0-.5' organic soil,
1 5 1g" | dark mottling, dry (SP) dark brown
L. 6
- Sand, med., light brown, well grated (SP) 1.5-2.0' -
g 3 )
Z-_H 1
a2 4 |[15" | sSand, med.-fine, dark green-black, with 2.0-2.8
— 4 silt and angular pebbles (SM)
3 Sand, fine-med., dark green-black, moist, 2.8-3.0'
. with silt, pebble §' diameter, subangular }
. (SM)
4 L
= 2 for Clay, silty, dark gray, black mottled, wet,| &.0-4.5
et 3 18" 18" odor
> Sand, fine-med., dark gray-black, silty with
3 clay (SM)
6‘: 3 6.5-700' WOOd -
7] fragments with shellf
- 1 Sand, fine-med., dark brown-black, with, fragments, dry
7= 4 1 18" silt, some clay (SM)
= 7.0~-8.0' shell
- 1 fragments, some wood
8] fragments
7]
2 for Sand, fine-med., dark brown-black, silty, larger wood
5 18" 6" | with clay (SM) fragments (3-1")
10 throughout




2 F 2.
OHM rhot _Z_or

JOB NO 4294 BORE HOLE NO. pmgp

GM/CPC Phase II - » LOCATION  Bay City, MI

PROJECT

-ERY

LITHOLOGIC DESCRIPTION REMARKS LOG ]

RECOV

e
B
|

11 -
12;: 1 Sand, fine-med., dark gray, silty, some _
4 6 1 18" wood fragments throughout (SM)
13 2
- 14.0-14.5' abundant
14 wood fragments
n 1 for Sand, fine-med., dark gray, silty, wood ,
- 5 |ie” 18" fragments, some shell fragments (SM) 14.5-15.5
15—
16—
17 3 1 Sand, fine, dark gray, silty, with clay,
. 8 1 shell fragments, some wood fragments (ML)
4] 1
18
Total Depth 18.0' BLS
19 Well i
10" of 2" -SS.casing
10' of 2" SS.screen
20 S.I. = 7-17' BLS i

Sand Pack to 4 ' BLS
Casing 3' ALS

Lonsafonsodoopedpapolonsebontadoonsdinny
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PART 1 :
|408 NO. 4294 BORE HOLE NO.MSA §
LOCATION
JECT  oM/cPC  Phase II Bay City, MI
NTRACTOR DRILLING EQUIPMENT
DRILLING CO 1T , CME - 75
RILLER
HYDROGEOLOGIST R. Brown D LEJ R. N
TART/TIME DATE FINISH/TIME SURFACE TOTAL DEPTH
DATE151'/11/86 1545 _11/11/86 1700 JELEVATION 586.49 18' BLS
SCREEN TYPE
WELLQEAES.E';;E!Eﬂ Steel 2'$ Stainless Steel |LENGTH 10' stor ;g —]
GROUND WATER CASING CORE SAMPLER| TUBE
DATE TIME DEPTH WEATHER TYPE 3.3
‘ ; DIAMETER o
HAMMER
WEIGHT 140 1bs
FALL 30"
[REMARKS
~ ; o g z ° 8 > BORE HOLE LOG LRAPHIG
“"E < z ; O:g ""'g “‘E ui' LITHOLOGIC DESCRIPTION REMARKS LOG
0 .
. 8 Sand, fine to medium, well graded, light to| Gravelly to 9" BLS
11 5 (18" dark brown, moist (SM)
1— 6
= 4 Sand, fine to medium, well graded, light to
20“
i 2 6 |18" dark brown, moist (SM)
- 9
3 E
=
- 2 Sand, fine to medium, well graded, light Wet after 4.5’
. 3 1 18" brown (SM)
Z 1
6
7: 5 Sand, fine to medium, silty, light to
A 4 [15" dark brown (SM)
E 4
8 -y
-] 1 Sand, fine to medium, silty, with wood Abundant wood
h 45 1 sv fragments (SM) fragments 9.0'=10.0'
0 —
- 1




PA OF - '
OAM [F——

JOB NO 4294 BORE HOLE NO. MSA §

PROJECT GM/CPC Phase II LOCATION Bay City, MI

T |3 25 g >
= {32|23<«({0 &
w [cZf{pOulw, LITHOLOGIC  DESCRIPTION REMARKS LOG
c_la oal e
=
11—
- 1 Sand, fine, with silty clay, dark green to Slight odor
12— o black, wood chips, and shell fragments (SM) B
1 6 1 18 .
- 1
13
14=
- 1 Sand, very fine, silty, dark brown with
153 7 2 shell fragments (SM)
16 -
17 - 1 Sand, very fine, silty, clayey, dark
- 8 1 brown, with shell fragments (SC) .
- 2 '
18 -

L
Total Depth 18.0' BLS Well -
10' of 2" SS casing
10' of 2" SS screen |
S.I. = 7-17' BLS.. |
Sand pack to 4' “BLS.
Casing to 3' ALS.

NIRRT IR RN NN NN RN T TN TR ITEY




0053-454 CPC/Bay City Lo September 25, 1985

BORING NUBER MW-1 TOTAL DEPTH 11° S.W.L. (BGL) approx. 4.74'
Sample Sample . . s
Number Interval thhologl.c Desc.:nptlon |
1yo-1 17 0-1 TOPSOIL; fine-med. sand, sorted, brown, dry
MW-1 3! 2.5 -3 SAND; fine-med., sorted, brown, dry
MW-1 5°' 4.5 -5 FILL; fine-med. sand w/bricks, saturated
5-9 SILT; w/sand & small amount of gravel (considerable
amount of junk; cans, springs, glass, wood)
MW-1 11' 10 - 11 SILT; w/sand, small amount of gravel, black, saturated

screen set fran 8.5 - 10.5 feet BGL
sand pack installed

cement grout

1 well guard and lock

Ground Elevation = 586.4 ft.

Top of Casing Elevation = 587.65 ft.

Piezometer: OO Screen 924 #7 Pipe  10' Total Depth (BGL) _10-5




CRA

BORING # 4
BLOWS | DEPTH DESCRIPTION
0'-0" GROUND LEVEL
5
9 - AW -
s CINDERS, STEEL
RAGS & COAL,
s SOME WOOD
130"
2 LOOSE EXTREMELY
FINE GRAY SAND,
176" TRACE OF WOOD
1 VERY SOFT GRAY
SILT, TRACE OF
SEASHELLS
7 24'~6
'VEDION, GRAY
8 UM
‘ SAND
33-9"
12
FIRM FINE TO
MEDIUM GRAY
- SAND, TRACE
A OF GRAVEL
43—6"
49 COMPACT FINE TO MEDIUM
GRAY SAND TRACE OF GRAVEL
48-3"
62
VERY COMPACT FINE TO MEDIUM
66 s3_g* GRAY SAND SOME GRAVEL
8 55'—g" NOTE A
17
58'—g” NOTE B
MEDIUM SANDY
REDDISH GRAY
12 CLAY, UTTLE
84'—9" GRAVEL
6
5
SOFT SANDY
REDDISH GRAY
CLAY, LUTTLE
5 GRAVEL
6
§§’_O.
SOFT GRAY CLAY,
UTTLE SAND
& GRAVEL
92'~9°
1 NOTE C
100/4 | 95-8"
96—0" NOTE D

BORING STOPPED

NQEA S:
LOOSE MEDIUM GRAY
SAND . & GRAVEL

—-B-—

STIFF SANDY GRAY

- CLAY, STREAKS OF

RED CLAY, UTTLE
GRAVEL

—C~

FIRM FINE TO MEDIUM

GRAY SAND, LITTLE
GRAVEL

~D~
DISENTIGRATED GRAY
SHALE

GENERAL NOTES ,
USED 56'-0" OF 2 1/2" CASING
WL @ 7'-10" 1 HOUR
AFTER COMPLETION
WITH NO CASING
IN PLACE
WL © 19'-0" WMITH
CASING IN PLACE
COMPLETED 4-30-64
TEST BORINGS TAKEN BY
THE RAYMOND CONCRETE PILE CO.

SOURCE:
SITE PLAN
BOILER HOUSE
CHEVROLET MOTOR DIV.—GMC
BENJAMIN, WOODHOUSE  AND GUENTHER, INC.
DEARBORN MICHIGAN
DWG NO. C—1  JOB NO. 418-1A

BORING RCP4

GM POWERTRAIN DIVISION—BAY CITY PLANT

Bay City, Michigan

3938—-9,/09/91-5-0 (D—10)




SOB IiTEIR - 0053-1454 CPC/Bay City DAi: Pebruary, 1969 PAGE

BORING NUMBER SB 10-69 TOTAL DEPTH 20" S.W.L. (BGL)
Sample From to . ] )
Number “Feet Lithologic Description
0 - 4'0" Medium campact moist cinders and coal fill,
medium to highly organic
4'0" - 7'6" Extremely soft wet sawdust and wood fill
7'6" - 12'0" Slightly campact wet river bottam sand, layers of
extremely soft marl
12'0" - 15'0" Campact wet coarse brown sand and gravel, streaks
of clay and peat
15'0" - 18'0" Stiff moist silty blue clay, sand and pebbles
18'0" - 20'0" Extremely stiff moist silty blue clay, sand and
pebbles

Piezometer: O Screen Pipe Total Depth (BGL) ____




JOB LLU-EBLR 0053-1454 DATE  Fcebruary, 1969 PAGE

BORING NUMBER SB_11-69 TOTAL, DEPTH 251 S.W.L. (BGL)

Sample From to

Number “Feet ‘ Lithologic Description
0-1'6" Campact moist medium brown sand -fill
1'6" - 4'0" Medium compact moist coal and cinder f£ill, medium

to highly organic

4'0" - 10'6" Soft wet wood and sawdust fill
10'6" - 13'0" Extremely soft moist river bottam blue clay
13'0" - 19'0" Canpact wet coarse brown sand and gravel
19'0" - 25'0" Extremely stiff moist blue clay, sand and pebbles

-~

Piezometer: O Screen Pipe - Total Depth (BGL)



—
.

“

WHBTR O 0053-1454 CPC/Bay City DAITE February, 1969 P/.GE

—~y
(WAWFS}

BORING NUMBER SB 12-69 TOTAL DEP’I‘H 351 S.W.L. (BGL)
Sarmple From to ) .
Number “Feet Lithologic Description
0-1"4" Compact moist sand, gravel, and topsoil fill
1'4" - 3'6" Firm moist peat, coal and topsoil f£ill
3'6" ~ 90" Soft moist swamp bottom clay and miscellaneocus fill
9'o" - 14'0" Soft moist black oiley miscellaneous fill, river
bottam
14'0" - 18'0" Extremely soft moist river bottam clay
18'0" - 27'6" Slightly compact wet coarse brown sand, layers of

extremely soft marl

27'6" - 35'0" Campact wet coarse brown sand

Piezometer: OO Screen Pipe Total Depth (BGL)




SOB NUMEYR 0053-1454 CPC/Bay City DATE  February, 1969 P/GE

BORING NUMBER SB 13-69

TOTAL DEPTH 90" S.W.L. (BGL)

Sample From to . . L
Number “Feect Lithologic Description

0-1'6" Medium campact moist black sand and gravel fill

1'e™ - 4'11" Campact moist discolored sand f£ill, occasional light
vegetation, few bricks, slightly to medium organic

4'11" - 9'6" Slightly campact moist sand £ill, light vegetation,
few pebbles, slightly organic

9'6" -~ 14'6" Slightly campact wet gray sand, layers of swampy
material, high vegetation

14'6" - 18'6" Medium .compact wet medium gray sand, occasional
light vegetation

18'6" - 21*'7" Campact wet medium gray sand

.21'7" - 29'6" Soft moist swamp bottam, layers of high vegetation

29'6" - 32'6" Campact wet medium gray sand

32'6" - 37'7" Soft moist gray marl

37'7" —~ 44'6" Extremely stiff moist blue clay, sand and pebbles

44'6" - 46'0" Campact wet medium gray sand

46'0" - 73'6" Stiff moist blue clay, sand and pebbles

73'6" - 82'6" { Firm moist silty blue clay

g2'6" - 84'6" Extremely stiff moist blue clay, high sand and

- pebbles
g4'6" - 90'0" Extremely campact moist cemented gray sand, layers

of sandstone




0053-454 CPC/Bay City Lrdit October 3, 1985 P

BORING NUMBER ~ sB-16 TOTAL DEPTH 24" S.W.L. (BGL)
——
le Sample . . o s
sarrp‘mmr Interval _ Lithologic Description

—3-16 4" 0 - gv SAND; fine-coarse w/gravel, non sorted, brown, dry
4 - 8" SAND; fine, sorted, brown, moist

SB-16 12" 8 - 12" SAND; w/fine gravel, non sorted, brown, moist
12 - 16 GRAVEL; fine, brown-black, moist
16 - 20 GRAVEL; fine, brown-black, moist

SB-16 24" 20 - 24» SANDY SILT: fine-med., non sorted, black, moist

split-spoon sample taken

natural materials backfill

Ground Elevation - 586.7 ft.

Piezometer: O Screen Pipe Total Depth (BGLY




L. ILli 0053-454  CPC/Bay City . October 3, 1985

BORING NUMBER SB-17 TOTAL DEPTH 24" S.W.L. (BGL)
Sample Sample . . C .
Number Int 1 Lithologic Desc.:rlptlon
SB-17 4" 0-4" SAND; fine-coarse w/gravel, non sorted, brown, dry
4 - 8" SAND; fine, sorted, brown, moist
SB-17 12" 8 -12" SAND; w/fine gravel, non sorted, brown, moist
12 - 16" GRAVEL; fine, brown-black, moist
16 - 20" GRAVEL; fine, brown-black, moist
SB-17 24" 20 - 24" SAND; fine-med. w/silt, non sorted, black, moist
split-spoon sample taken
natural materials backfill
Grournd Elevation = 587.2 ft.
Piezometer: O3 Screen Pipe —_ Total Depth (BGLY)_ __ .




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

AW L/BORING Nou

~ WJECT: CPC - Bay City - Machine Storage SB-31
LOCATION'  Bay city, Michigan DATE DRILLED: June 2, 1988
DRILLING METHOD: 1011 ow-Stem Auger CASING TYPE/DIA.: NA

TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: NA

GROUND ELEVATION: " oo oo oo oo | TOC. ELEVATION: NA

GROUT TYPE/QUANTITY:  dry bentonite / 1 bag SCREEN TYPE/LENGTH: NA

GROUT INTERVAL(S}: 5 - 1 foot BGL SCREENED ‘INTERVAL: A

DEPTH TO WATER: approx. 6 feet BGL GRAVEL PACK TYPE: A

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL:  NA.

STATIC WATER LEVEL  na DATE:

REMARKS! This boring was continously split-spoon sampled from a depth of 2 feet to

14 feet BGL.

LOGGED BY: Terrence M. Farrell SIGNATURE:
- oTH | 290 | FORMATION DESCRIPTION
0-1 CLAY AND GRAVEL; gray, dry
1-2 SAND; with gravel, black, slightly moist
2-6 5SS/2-4" WOOD; black, slightly moist
55S/4~6"
6-8 5SS/6-8" non-representitive sample, saturated, very dark-colored

water, very slight oily odor

8-10.1 PpBSS/8-10' GRAVEL:; with wood and sand, near black, very slight oily

-

55S/10-11 odor; l0Z recovery
10.1-11. BSSSIIO-:IZ'

no sample retained; black water, very slight oily odor

11.8-14 BSS/10-12'" Clay; with organic material, greenish-brown, very soft,

5SS/12~14' very moist, odorless




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

©RUOJECT: CPC - Bay City - Machine Storage Ar#fELL/BORING Nos+  gg-32
LOCATIONt  Bay City, Michigan DATE DRILLED June 2, 1988
DRILUNG METHOD:  jollow-Stem Auger CASING TYPE/DIA.: NA |
TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: NA
GROUND ELEVATION: approx. 588 feet plant datum| T.0.C. ELEVATION: NA
GROUT TYPE/QUANTITY:  dry bentonite / 1 bag SCREEN TYPEAENGTH:
GROUT INTERVAL(S): 5 - 1 foot BGL SCREENED INTERVAL: NA
DEPTH TO WATER: approx. 6 feet BGL GRAVEL PACK TYPE: ., —
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: NA

STATIC WATER LEVEL: NA DATE:

REMARKS: This boring was continously split-spoon sampled from a depth of 2

feet to 14 feet BGL.:

LOGGED BY: Terrence M. Farrell ’ SIGNATURE:
MEPTH | 'oarm | FORMATION DESCRIPTION
-1 CLAY AND GRAVEL; brown, dry
1-4.3 5SS/2-4"' GRAVEL; with sand and wood, black, slightly moist, slight
'BSS/4-6" oily odor
4.3-6 5SS/ 46" SAND; black, moist, slight oily odor
6-~8 5SS/6-8" WOOD; black, saturated, oily odor; 10% recovery

8-10 55S/8-10" WOOD; black, saturated, visable oil; 10Z recovery

10-12 5SS/10-12' SAND AND GRAVEL; saturated, visable oil; 10Z recovery

12-12.3 §SS/12-14"' CLAY; gray, very soft, no odor

12.3-14 §SS/12-14' CLAY; with organic material, greenish-brown, very soft, very

moist, odorless




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

> “JECT* cPpC - Bay City - Machine Storage| AWdd-L/BORING No.  sB-33

LOCATION: Bay City, Michigan DATE DRILLED: June 2, 1988

DRILLING METHOD: CASING TYPE/DIA.:

Hollow-Stem Auger NA

TOTAL DEPTH DRILLED: TOTAL CASING:

12 feet BGL NA

GROUND ELEVATION: approx; 587 feet plant datum{ T1.0.C. ELEVATION:

NA

GROUT TYPE/QUANTITY:  dry bentonite / 1 bag SCREEN TYPE/LENGTH: NA

GROUT INTERVAL(S): 5 - 1 foot BGL SCREENED INTERVAL: NA
DEPTH TO WATER: approx. 6 feet BGL GRAVEL PACK TYPE: NA
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL /s
STATIC WATER LEVEL: NA DATE:

REMARKS: This boring was continously split-spoon sampled from a depth of

2 feet to 12 feet BGL.

LOGGED BY! Terrence M. Farrell SIGNATURE!
~ ~TH | 2T ) FORMATION DESCRIPTION
0-1 CLAY AND GRAVEL: gray. dry
1-2 SAND; brown, slightly moist
2-4 555/2-4" WOOD; black, very slight oily odor; 20Z recovery
4-5.7 BSS/4-6' WOOD; black, very slight oily odor; 50Z recovery
5.7-8 BSS/4-6' CLAY; with organic material, greenish-brown, very slight
5SS/6-8" oily odor; 30Z recovery
8-10 5SS/8-10"1  CLAY; sandy, with organic material, brown, no odor;

202 recovery

10-12 5SS/10-12

CLAY; with organic material, greenish-brown, no odor;
10Z recovery '




BORING /WELL

LOG DATA

KECK CONSULTING SERVICES, INC.

OROJECT: (cpc - Bay City - Machine Storage

AWELL/BORING No.

SB-34

LOCATION: Bay City, Michigan DATE DRILLED: ‘June 2, 1988
 DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA: NA

TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: NA

GROUND ELEVATION:approx. 587 feet plant datum | 1-0C. ELEVATION: NA

GROUT TYPE/QUANTITY:  dry bentonite / 1 bag | SOREEN TYPEAENGTH

GROUT INTERVAL(S: s - 1 foot BGL SCREENED NTERVAL o,

DEPTH TO WATER:  _ooro ¢ oot mal GRAVEL PACK TYPE: NA

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL:  NA

STATIC WATER LEVEL: NA DATE:

REMARKS! This boring was continously split-spoon sampled from a depth of

2 feet to l4 feet BGL.

LOGGED BY: Terrence M. Farrell SIGNATURE!

nEPTH | 2SI\ FORMATION DESCRIPTION
0-1 ‘CLAY AND GRAVEL; gray, dry
1=2 SAND; black, slightly moist
2-4 5SS /2=4 WOOD; brown, very slight oily odor: 20% zgggngv
4-5,8 5SS/4-6" WOOD; brown, very slight oilvy odor: 507 recovery
5.8-6.7 BSS/4-6" WOOD: black, saturated, oilv odor

5SS/6-8"'

6.7-7.3 BSS/6-8" WOOD; brown, saturated, slight oily odor

7.3-8 5SS/6-8"' SAND; greenish-tan, saturated, slight oily odor

8-10 555/8-10Y  WOOD; with sand, black, saturated, slight oily sheen;

30Z recovery

10-12.5 $SS/10-12' WOOD; with sand, black, saturated, oily sheen

555/12-14"

12.5-14 §SS/12-14" CLAY; with organic material, greenish-brown, no odor




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

r qJECT:CPC - Bay City - Machine Storage AreWELL/BORING Nou SB-35
LOCATION: Bay City, Michigan DATE DRILLED: June 3, 1988
DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA.: NA

TOTAL DEPTH DRILLED: 12 feet BGL TOTAL CASING: NA

GROUND ELEVATION: approx. 587 feet plant datum| I-0-C. ELEVATION: NA

GROUT TYPE/QUANTITY: 41y bentonite / 1 bag SCREEN TYPE/LENGTH: NA

GROUT INTERVAL(S): 5 - 1 foot BGL SCREENED INTERVAL: NA

DEPTH TO WATER: S feer RGI GRAVEL PACK TYPE: NA

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: Na

STATIC WATER LEVEL: NA DATE:

REMARKS! ' This boring was continously split-spoon sampled from a depth of

2 feet to 12 feet BGL.

LOGGED BY! 1orrence M. Farrell SIGNATURE:!
r=oTH | '20STL] FORMATION DESCRIPTION
0-1 CLAY AND GRAVEL; gray, dry
1-2.5 5SS/2-4" SAND; with gravel, brown, slightly moist
2.5-4  §SS/2-4' CLAY; with wood and gravel, brownish-black, slight oily odor
4=6 £SS/4-6" SAND, CLAY AND GRAVEL; saturated at 5 feet BGL_oily sheen
6-8 $SS/6-8 WOOD; black saturated, oily sheen; 10Z recovery
8-10 $55/8-10'| COBBLE; saturated, slight oily sheen; 10Z recovery

10-12  $55/10-12' CLAY: with organic material, greenish-brown, no odor: 10% ‘

recovery




- 0053-454 CPC/Bay City s, October 1, 1985 b

BORING NUMBER SB-B-1 TOTAL DEPTH 7' S.W.L. (BGL)
Sample Sample . . s
Number Interval thholcigilc Desc.:rlptlon
SB-B-1 1! 0-1 SILTY SAND; med.-coarse, dk. brown, damp
SB-B-1 3! 2.5 - 3 SILT; w/sand & gravel, dk. gray, cohesive w/wood chips
SB-B-1 5°' 4.5 -5 SANDY SILT; med.-coarse, non sorted, dk. gray,
cohesive, wood chips
SB-B-1 7' 6.5 - 7 SAND; fine-coarse, non sorted, dk. brown, saturated,
shell fragments
% bag bentonite at top and bottam
natural materials backfill
Ground Elevation = 586.0 ft.
Piezometer: O Screen Pipe Total Depth (BGL) -




0053-454 CPC/Bay City Lo Octcber 1, 1985 AN

BORING RKUMBER SB-B-2 TOTAL DEPTH 7' S.W.L. (BGL)
Sanmple Sample . .
Number Interval ’ Lithologic Description
J ——
ss-B=2 1! 0-1 SILTY SAND; fine-med., semi sorted, brown, moist
SB-B-2 3! 2.5 - 3 FILL: sand, gravel, bricks, black, moist
SB-B-2 5' 4.5 - 5 FILL; sand, gravel, bricks, black, moist
SB-B-2 7! 6.5 - 7 SAND; med., semi sorted, dk. gray, saturated
% bag bentonite at top and bottom
natural materials backfill
Ground Elevation = 585.9 ft.
Piezometer: O Screen Pipe Total Depth (BGL) —




v tooaeel 0053-454  CPC/Bay City R October 1, 1985

BORING NUMBER SB-C-1 TOTAL DEPTH 7 S.W.L. (BGL)
Sample Samp 1 . .
Number Interv:_l Lithologic Description
SB-C-1 1" 0-1 SAND; fine, very well sorted, 1lt. brown, dry
SB-C-1 3° 2.5 -3 SANDY SILT; med.-coarse, non sorted, dk. gray, damp,
cohesive
sB-C-1 5! 4.5 -5 SANDY SILT; med.-coarse, non sorted, dk. gray, damp,
cohesive w/wood chips
sB-C-1 7! 6.5 - 7 SANDY SILT; med.-coarse, non sorted, dk. gray, damp,
cohesive w/wood chips
% bag bentonite at top and bottam
natural materials backfill
Ground Elevation = 586.7 ft.
Piezometer: O Screen Pipe Total Depth (BGL)




wiiae 0053-454 CPC/Bay City IEANT October 1, 1985 RS

BORING NUMRBER SB-C-2 TOTAL DEPTH 7" S.W.L. (BGL)
S le Sample . . c .
Ni,,{rﬁer Interval Lithologic Description
ws=C-2 1 0-1 SAND; fine, well sorted, lt. gray, dry
SB-C-2 3! 2.5 -3 ‘ SANDY SILT: med.-coarse, non sorted, gray-black, moist
wood chips
SB-C-2 5! 4.5 -5 SANDY SILT: fine-med., non sorted, gray-black, satu-
rated '
SB-C-2 7' 6.5 - 7 SILTY SAND; med., semi sorted, gray-black, saturated

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 586.9 ft.

Piezometer: O Screen Pipe Total Depth (BGL)




0053-454 CPC/Bay City | ... October 2, 1985

BORING NUMBRER SB-C-3 TOTAL DEPTH 7° S.W.L. (BGL)
{ 1
Sample Sample . . .
Number Interval Lithologic Description »
SB-C-3 1° 0-1 TOPSOIL; silt, sand, gravel, black, moist
SB-C-3 3! 2.5 -3 top 3" consists of SAND; fine-coarse, sorted, 1t.
brown, dry; bottom 3" consists of SANDY SILT: fine-med
dk. gray
SB-C-3 5' 4.5 -5 SILT; w/sand & gravel, dk. brown, saturated

SB-C-3 7' 6.5 -7 SANDY SILT; fine-med., semi sorted, black, saturated

% bag bentonite at top and bottom

natural materials backfill

Ground Elevation = 586.3 ft.




0053-454 CPC/Bay City ! .::. _ October 1, 1985

DBORING NUMBER SB-D-1 TOTAL DEPTH 7! S.W.L. (BGL)
,ﬁaun"gf Irsmf:‘;‘;\lrzl | Lithologic Desc?ription
SBFD—l 1’ 0-1 SILTY SAND; med.-coarse, non sorted, dk. gray, moist
SB-D-1 3°' 2.5 -3 FILL; sand, clay/till, black, damp
SB-D-1 5! 4.5 -5 FILL; sand, clay till, black, damp
SB-D-1 7! 6.5 - 7

FILL; sand, clay/till, black, damp w/gravel, sticks

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 587.1 ft.

'P.iezometer: a Screen Pipe Total Depth (BGL) ______




0053-454 CPC/Bay City  i..i October 1, 1985 P

BORING NWUMBER SB-D-2 TOTAL DEPTH 7! S.W.L. (BGL)
S le Sample ' 1
Nanmger 1nterval Lithologic Description
SB-D-2 1! 0-1 SILTY SAND: fine-coarse, non sorted, black, dry
SB-D-2 3' | 2.5 -3 FILL; sand, silt, gravel, wood, cloth, plastic, black,
dry
SB-D-2 5°' 4.5 -5 FILL; sand, silt, gravel, wood, cloth, plastic, black,
dry '
SB-D-2 7' 6.5 -7 WOOD CHIPS; black, wet

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 587.9 ft.

Piezometer: OO Screen Pipe Tntal Nenth (A1)




0053-454 CPC/Bay City Lo October 2, 1985

BORING NMBER SB-D-3 TOTAL DEPTH 7 S.w.L. (BGL)
Sample Sample . ) )
Number Interval Lithologic Description
\ : . .
/
So-D-3 1! 0-1 TOPSOIL; sand, gravel, black, dry
SB-D-3 3! 2.5 -3 - SANDY SILT: trace of gravel, lt. gray, dry
SB-d-3 5° 4.5 - 5 SILTY SAND: med.-coarse w/fine gravel, black, moist
SB-D-3 7! 6.5 - 7 SILT; w/sand & gravel, black, saturated
% bag bentonite at top and bottam
natural materials backfill
Ground Elevation = 587.4 ft.
‘/
\
Piezometer: OO Screen Pipe Total Depth (BGL)




[ N

0053-454 CPC/Bay City DL October 1, 1985 R

BORING NUMBER SB-E-1 TOTAL DEPTH 7' S.W.L. (BGL)
Sample Samp . . .
Number Inter\lrgJ Lithologic Description
SB-E-1 1° 0-1 SANDY SILT; med.-coarse, non sorted, gray-black, moist
SB-E-1 3! 2.5 -3 CLAY TILL; very cohesive, trace amount of sand, gray
SB-E-1 5! 4.5 - 5 CLAY TILL; very cohesive, trace amount of sand, gray
SB-E-1 7! 6.5 - 7 CLAY TILL; very cohesive, trace amount of sand, gray
w/wood chips
% bag bentonite at top and bottam
natural materials backfill
Ground Elevation = 586.7 ft.
Dior»rmatare i Craon Divem MAb a1l il /1T 8



0053-454 CPC/Bay City i..ii}  October 1, 1985 S

BORING NUMRBER SB-E-2 TOTAL DEPTH 7' S.W.L. (BGL)
 sample Sample , _

Ninm%er Interval Lithologic Description
SmiE-2 1¢ 0o - TOPSOIL; sand & gravel, brown, dry

SB-E-2 3° 2.5 - FILL; sand & gravel, glass, plastic, wood, black, dry

1
3

SB-E-2 5! 4.5 -5 FILL; sand & gravel, bricks, black, dry
7

SB-E-2 7' 6.5 - FILL; sand & gravel, bricks, black, dry w/wood chips

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 590.1 ft.

Piezometer: O Screen Pipe Total Depth (BGL)_____




‘wit 0053-454  CPC/Bay City 1.0 October 2, 1985

BORING NUMBER SB-E-3 TOTAL DEPTH 7' S.W.L. (BGL)
Sample Sanmple : . . .
Number Interval Lithologic Desc-:rlptlon
SB-E-3 1° 0-1 SAND; fine-med., sorted, lt. brown, moist
SB-E-3 3° 2.5-3 FILL; silt, sand, gravel, cloth, wood, black, dry
SB-E-3 5! 4.5 - 5 FILL; silt, sand, gravel, cloth, wood, black, moist w/
brick
SB-E-3 7! 6.5 - 7 FILL; silt, sand, gravel, cloth, wood, black w/brick,
saturated

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 587.9 ft.

Piezometer: O Screen Pipe Total Depth (BGL)




© 0053-454 CPC/Bay City DT October 1, 1985

BORING NUMBER SB-F-1 TOTAL DEPTH 7! S.W.L. (BGL)
Sanple Sample . .
Nmr Interval Lithologic Description
ws=F-1 1° 0-1 SAND; fine, very well sorted, lt. brown, dry
SB-F-1 3¢ 2.5 -3 SAND; fine, very well sorted, lt. brown, dry
SB-F-1 5' 4.5 - 5 SAND; fine, very well sorted, gray, saturated
SB-F-1 7° 6.5 - 7 SAND; med.-coarse, non sorted, gray, saturated, shell
fragments
% bag bentonite at top and bottam
natural materials backfill
Ground Elevation = 586.9 ft.
iezometer: O Screen’ Pipe Total Depth (BGL) -




0053-454 CPC/Bay City |- .ii; October 1, 1985

BORING NUMBER SB-F-2 TOTAL DEPTH 7! S.W.L. (BGL)
Sample Sample . .
Number Interval Lithologic Description
SB-F-2 1! 0-1 TOPSOIL; sand & gravel, black, dry
SB-F-2 3! 2.5 -3 FILL; sand & gravel, paper, wood, black, moist
SB-F-2 5! 4.5 -5 FILL; sand & gravel, slag, black, dry
SB-F-2 7 6.5 - 7 FILL; sand & gravel, slag, black, saturated
% bag bentointe at top and bottam
natural materials backfill
Ground Elevation = 590.3 ft.
Piezometer: O Screen ) Pipe Total Depth (BGL) |




0053-454 CPC/Bay City i.i: October 2, 1985

BORING NLMBER SB-F-3 TOTAL DEPTH 7! S.W.L. (BGL)

Sample Sample Lithologic De ioti

E\Jumber Interval . i ogic sc.:rlp ion
SB-F-3 1° 0-1 TOPSOIL; silt, sand, gravel, black, dry
SB-F-3 3' 2.5 - 3 FILL; silt, sand, gravel w/bricks, black, dry
SB-F-3 5' 4.5 - 5 FILL; silt, sand, gravel w/bricks, black, saturated
SB-F-3 7! 6.5 - 7 FILL; silt, sand, gravel w/bricks, black, saturated

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 588.2 ft.

e

Piezometer: O Screen Pipe Total Depth (BGL)___




Lolwliao 0053-454 CPC/Bay City S October 3, 1985

BORING NUMBER SB-F-4 TOTAL DEPTH 7" S.W.L. (BGL)
Sample Sample ) . L
Number Interval Lithologic Description
SB-F-4 1' 0-1 TOPSOIL; fine-med. silty sand, semi sorted, black,
cohesive
SB-F-4 3! 2.5 -3 FILL; silt, sand, gravel, brick, black, moist
SB-F-4 5! 4.5 - 5 SANDY SILT; med.-coarse, trace of fine gravel, lt.
gray, saturated '
| SB-F-4 7' 6.5 - 7 SANDY SILT; med.-coarse, trace of fine gravel, 1t.

gray, saturated

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 585.8 ft.

Piezometer: OO Screen Pipe Total Depth (BGL)




0053-454 CPC/Bay City IDANYD September 30, 1985

BORING NUMBER SB-G-1 TOTAL DEPTH 7' S.W.L. (BGL)
mi Irsagi:l . Lithologic Des<‘:ription
SB-G-1 1! 0-1 SILTY SAND; fine-coarse, semi sorted, gray, dry
SB-G-1 3! 2.5 -3 FILL: cloth, plastic, glass
SB-G-1 5! 4,5 -5 FILL; cloth, plastic, glass
SB-G-1 7! 6.5 - 7 FILL; cloth, piastic, glass

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 586.8 ft.

Piezometer: O Screen Pipe Total Depth (BGL) _____




0053-454 CPC/Bay City . ... October 2, 1985

LORING NCMBER SB-G-2 TOTAL DEPTH 7' S.W.L. (BGL)
Sample Sample . : .
Number Interval Lithologic Description
SB-G-2 1' 0-1 TOPSOIL; silty sand, dk. brown, dry
sB-G-2 3! 2.5 -3 FILL; silt, sand, gravel, brick, black, dry
SB-G-2 5 4.5 -5 FILL; silt, sand, gravel, brick, black, dry
SB-G-2 7' 6.5 - 7

FILL; silt, sand, gravel, brick, black, dry

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 589.3 ft.

Piezometer: M Srreen Pira Mk a2l Mamel /DT




0053-454 CPC/Bay City  !1..i%. October 2, 1985

BORING NUMBER SB-G-3 TOTAL, DEPTH 7' S.W.L. (BGL)
Sanple Sample . . c
{\lumber Interval Lithologic Desc.:rlptlon
) .
SB=-G-3 1°' 0 -1 TOPSOIL; silt, sand, gravel, black, dry
SB-G-3 3! 2.5 - 3 FILL; silt, sand, gravel & wood chips, black, dry
SB-G-3 5! 4.5 - 5 FILL; silt, sand, gravel & wood chips, black, dry
SB-G-3 7' 6.5 - 7 FILL; silt, sand, gravel, wood chips & slag, saturated
% bag bentonite at top and bottam
natural materials backfill
Ground Elevation = 588.1 ft.
i
\
- Screen Pipe Total Depth (BGL)

Piezometer: O




0053-454 CPC/Bay City 1.1, September 30, 1985 PO

BORING NUMBER SB-H-1 TOTAL DEPTH 7! S.W.L. (BGL)
Sample Sampl . . e
Number Interv:l Lithologic Description
SB-H-1 1" 0-1 TOPSOIL; fine-coarse sand, non sorted, brown, moist
SB-H-1 3' 2.5 -3 SAND; fine-med., semi sorted, brown, moist, shell
fragments
SB-H-1 5' 4.5 -5 FILL; rocks, gravel, asphalt
SB-H-1 7' 6.5 - 17 'FILL; in nose cone, next 3" contains fine-med. sand,
sorted, white, saturated, next 2" contains wood chips,
black, wet

-

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 586.4 ft.

Piezometer: O Screen Pipe Total Depth (BGLY




0053-454 CPC/Bay City IPANTY October 2, 1985 RS

BORING NUMRER SB-H-2 TOTAL DEPTH 7' S.W.L. (BGL)

Sanple Sample .

‘Slumber Interval Lithologic Description
SB-H-2 1° 0-1 SANDY SILT: w/gravel, black, dry
SB-H-2 3! 2.5 - 3 FILL: sand, gravel, brick, slag, wood, dry, black
SB-H-2 5! .5 -5 FILL; predaminately wood, some slag, black-brown, dry
SB-H-2 7' 6.5 - 7 WOOD CHIPS: black, dry

% bag bentonite at top and bottom

natural materials backfill

Ground Elevation = 587.2 ft.

Piezometer: OO Screen Pipe Total Depth (BGL)




0053-454 CPC/Bay City .°.. October 2, 1985 P

BORING NUMBER SB-H-3 TOTAL DEPTH 7° S.W.L. (BGL)

Sample Sample . . L.

Ninﬁger Interval Lithologic Description
SB-H-3 1' 0-1 TOPSOIL; silty sand, gravel, shell fragments, black,

dry

SB-H-3 3° 2.5 -3 SAND; fine-med., sorted, gray, dry, shell fragments
SB-H-3 5! 4.5 - 5 SAND: fine-med. w/gravél, shell fragments, gray, moist
SB-H-3 7! 6.5 - FILL; clay, sand, gravel, black, saturated

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 587.9 ft.

Piezometer: O Screen Pipe ‘ Total Depth (BGL)




0053-454 CPC/Bay City I.... October 3, 1985

BORING NUMBER SB-H-4 TOTAL DEPTH =~ 7! S.W.L. (BGL)
Samp‘ le . Sample ) . o
Number Interval Lithologic Description
\ . .
J
Ss-H-4 1! 0-1 TOPSOIL; med.-coarse silty sand, non sorted, black,
dry
SB-H-4 3! 2.5 - 3 FILL: sand, gravel, brick, black, dry
SB-H-4 5! 4.5 - SILTY SAND: fine~-med., semi sorted, black, dry
SB-H-4 7' 6.5 - CLAY TILL; w/fine-coarse sand, non sorted, lt. gray,
cohesive
% bag bentonite at top and bottam
natural materials backfill ’
Ground Elevation = 587.1 ft,
)
J
Piezometer: O Screen Pipe Total Depth (BGL) -




0053-454 CPC/Bay City AN October 3, 1985 PO

BORING NUMBER SB-H-5 TOTAL DEPTH 7 S.wW.L. (BGL)
Sample Sample : . . .
Number Interval Lithologic Des?nptlon
3B-H-5 1! 0-1 TOPSOIL; silt, sand, gravel, black, dry
SB-H-5 3' - 2.5-3 FILL; sand, gravel, slag, black, dry
SB-H-5" 5! 4.5 -5 FILL; sand, gravel, slag, black, dry
SB-H-5 7' 6.5 -7 FILL; sand, gravel, slag, black, saturated

% bag bentonite at top and bottam

natural materials backfill

Grourd Elevation = 585.9 ft.

Piezometer: O Screen Pipe Total Depth (BGL). ______




0053-454 CPC/Bay City LY October 3, 1985

BORING NUMBER  SB-I-4 TOTAL DEPTH 7t S.W.L. (BGL)
Sample sample . . L
Yxlumber Interval ‘ Lithologic Description
SB-I-4 1° 0-1 TOPSOIL; silt, sand, gravel, black, dry
SB-I-4 3! 2.5 - FILL; silt, sand, gravel, brick, black, dry
SB-I-4 5! 4.5 - 5 FILL; silt, sand, gravel, brick, black, dry w/wood
chips |
SB-I1-4 7' 6.5 = 7 FILL; silt, sand, gravel, brick, black, dry w/wood
chips

% bag bentonite at top and bottam

natural materials backfill

Ground Elevation = 587.3 ft.

Piezometer: O Screen Pipe Total Depth (BGL)Y ______




0053-454 CPC/Bay City ! .. October 3, 1985 [P

DORING NMBER ~ SB-I-5 TOTAL DEPTH ~ 7° S.W.L. (BGL)
Numbe Eli Intervll:l Lithologic Description
SB-I-5 1! 0-1 TOPSOIL; silt, sand, gravel, black, dry
SB-I-5 3! 2.5 -3 CLAY TILL; fine-coarse sands, non sorted, lt. gray,
cohesive
SB-I-5 5°'. 4.5 -5 FILL: silt, sand, gravel, brick, wood chips, black,
' moist
SB-I-5 7°' 6.5 -7 FILL: silt, sand, gravel, brick, wood chips, black,
' moist
% bag bentonite at top and bottom
natural materials backfill
Ground Elevation = 586.9 ft.
Screen Pipe__ Total Depth (BGL) _____

Piezome;ter: 0




«oe o lheoo 0053-454  CPC/Bay City RN October 3, 1985 PG

BORING NUMBER SB-I-6 TOTAL DEPTH 7! S.W.L. (BGL)
Sample Samp ) ) L.
Number Int er\lrzl . Lithologic Desc.:rlptlon
53;1_5 1 0-1 SANDY SILT; fine-coarse, non sorted, black, cohesive
SB-I-6 3' 2.5 - 3 CLAY TILL; w/trace of fine gravel, lt. gray, cohesive
SB-I-6 5°' 4,5 - 5 SAND; fine, well sorted, lt. gray, moist
SB-I-6 7' 6.5 - 7 SILTY SAND: fine-coarse, non sorted w/fine gravel,
black, saturated
% bag bentonite at top and bottom
natural materials backfill
— ‘|Ground Elevation = 585.1 ft.
Piezometer: O Screen

Pipe _ Total Depth (BGL)_____




BORING 4 WELL 1LOG DATA
KECK

PROJECT: CPC WELL/BORING No.

NSULTING SERVICES, INC. '

TMW-1

LOCATION: Bay City, Michigan DATE DRILLED

October .9, 1987

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA: Galvanized/2-Inch I.D.

TOTAL DEPTH DRILLED:

14 Feet BGL TOTAL CASING: 12 Feet
GROUND ELEVATION: T.0.C. ELEVATION:
GROUT TYPE/QUANTITY:  Hole Plug SdﬂIN'nPEﬁfNG“t 923 g@ff£1ess Steel
GROUT INTERVAL(S): 9-7.5 Feet SCREENED INTERVAL: 9 - 14 feet BGL
DEPTH TO WATER: 6.5 Feet BGL GRAVEL PACK TYPE:  Coarse
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: 14-9 Feet
STATIC WATER LEVEL: DATE:

REMARKS: Next to MSA-5
LOGGED BY! Michael P. McDermott SIGNATURE:
DEPTH |'oame" | FORMATION DESCRIPTION
0-2 TOPSOIL: organic, black
2=7 SAND: fine, with silt, light brown to dark gray, saturated at
approximately 6.5 feet bgl
7-8 PEAT: black
8-8.5 CLAY: dark greenish gray, wet
8.5-10 CLAY: fine, sandy, black
10-10.5 PEAT AND NUTSHELLS: black
10.5-12.p SAND: with silt and shell fragments, dark gray-black, fine-
medium o
12.5-13 CLAY: with wood fragments, black
13-16 SAND: with silt, fine-medium, dark gray
S.S.S.| BLOW COUNTS
8-10 11, 4, 6, 5
10-12 9, 4 5, 5
12-14 3, 3, 3, 3
14-16 2, 1, 2, 2




'OJECT:  cpeC

BORING / WELL LOG DATA
KECK

ONSULTING SERVICES, INC.

WELL/BORING No. TMW-2

LOCATION' - Bay City, Michigan

DATE DRILLED' october 11, 1987

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA: * Galvanized/2-Inch I.D.

TOTAL DEPTH DRILLED: 19 Feet BGL TOTAL CASING: 18 Feet
GROUND ELEVATION: T.0.C. ELEVATION:
GROUT TYPE/QUANTITY: Hole Plug SCREEN TYPE/LENGTH: 9#670 SStoatinless Steel

GROUT INTERVAL(S): 11-9.5 Feet BGL

SCREENED INTERVAL: 14 - 19 feet BGL

DEPTH TO WATER: 6 Feet BGL

GRAVEL PACK TYPE:

Coarse

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL: 19_14 Feet BGL

STATIC WATER LEVEL: DATE:
REMARKS! Next to MSA-4
LOGGED BY: Michael P. McDermott SIGNATURE:
>TH | Brs®- | FORMATION DESCRIPTION
0-2 TOPSOIL
2=4 SAND: with silt, fine, light brown
4=10

CLAY: with sand and silt, contains wood chips (6-10'), saturated

at 6 feet, black

10-19

CLAY: with sand and organic matter, dark gray




BORING WELL LOG DATA

ONSULTING SERVICES, INC.

PROJECT: CPC WELL/BORING No. T™W-3
LOCATION: Bay City, Michigan DATE DRILLED:' October 11, 1987
DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA: Galvanized/2-Inch I.D.
TOTAL DEPTH DRILLED: 18 Feet BGL TOTAL CASING: 18 Feet
GROUND ELEVATION: ) "1 T.0.C. ELEVATION:
GROUT TYPE/QUANTITY:  Hole Plug/l SCREEN TYPEALENGTH: 9#670 ssl&tinless Steel
GROUT INTERVAL(S): 8-6.5 Feet | SCREENED INTERVAL: ]4-19 Feet BGL
DEPTH TO WATER: 7 Feet BGL | GRAVEL PACK TYPE: Coarse
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: 19-14 Feet BGL

' STATIC WATER LEVEL: DATE:

REMARKS! Northwest edge of MSA

LOGGED BY: Michael P. McDermott SIGNATURE:
pEPTH |20/ "0-| FORMATION DESCRIPTION
0=2 SAND: slag and bricks, light brown
2=7 CLAY: with sand and silt, soft, wet, black
7-8 SAND: with clay and silt, very cohesive, wet, medium-coarse,
black
8-9 SLAG: brown-red
9-12 CLAY: with silt, black, sandy _
12=-20 PEAT: with interbeds of silty sand, olive green
20 + SAND: with silt, medium, light gray
S.S.8. BLOW COUNTS

18-20 1, 2, 1, 3




“ROJECT: CPC

'BORING /WELL 1OG DATA
KECK

ONSULTING SERVICES, INC.

WELL/BORING Nou TMW-4 s&d

LDCATIONt Bay City, Michigan DATE DRILLED' oOctober 11, 1987
DRILLING METHOD:  Hollow-Stem Auger 'CASING TYPE/DIA: Galvanized/2-Inch I.D.
TOTAL DEPTH DRILLED: 23 Feet, 8 Feet TOTAL CASING: 21 Feet, 5 Feet
GROUND ELEVATION: T.0.C. ELEVATION:

#7 Slot
GROUT TYPE/QUANTITY: Hole Plug SCREEN TYPEAENGTH: 960 Stainless Steel

GROUT INTERVAL(S): 6 - 4.5 Feet, Surface

SCREENED INTERVAL: 18-23 & 3-8 feet BGL

DEPTH TO WATER:  Approximately 6 Feet BGL

GRAVEL PACK TYPE: Coarse

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL: 23-18 & 8-3 Feet

STATIC WATER LEVEL: DATE:

REMARKS: Center of MSA
LOGGED BY: Michael P. McDermott SIGNATURE:
~<pTH | ‘oot | FORMATION DESCRIPTION
0-1 | SAND: fine with silt, light brown
1-8 SAND: with silt, crushed bricks, and wood, black
8-16 SANDY, SILTY CLAY: with wood and Eavel, wire, dark silver, black
16-25 SAND AND GRAVEL: medium-coarse

S.S.S. BLOWCOUNTS

23-25 5, 4, 4, 1




PROJECT:  cpC

BORINGéWELL LOG 'DATA
KECK

NSULTING SERVICES, INC.

WELL/BORING Nous TMW-5

LDCATION» Bay City, Michigan DATE DRILLED" oOctober 12, 1987
DRILLING METHOD: Hollow~-Stem Auger CASING TYPE/DIA: Galvanized/2-Inch
TOTAL DEPTH DRILLED: 14 Feet BGL TOTAL CASING: 12 Feet
GROUND ELEVATION: T.0.C. ELEVATION: :
#7 Slot
GROUT TYPE/QUANTITY: Hole Plug SCREEN TYPEAENGTH: 960 Stglinless Steel
GROUT NTERVAL(S)! 6-4.5 Feet SCREENED INTERVAL: 9-14 Feet BGL
DEPTH TO WATER: 6 _Feet BGL GRAVEL PACK TYPE: (i orce
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: 14~9 Feet
STATIC WATER LEVEL: DATE:
REMARKS:
LOGGED BY: Gary Thornsbury SIGNATURE:
DEPTH | "eqpre | FORMATION DESCRIPTION
0-6 SANDY CLAY: with fill material, black _
6=10 SILTY CLAY: with wood chips 8-10 feet, light gray, saturated at
6 feet bgl
10-12 SAND: medium-coarse, light gray
12-14 SILTY CLAY and PEAT: interbedded, light gray.
S.S.5. | BLOWCOUNTS
8-10 1, 1, 1, 1
10-12 5, 5, 5, 7
12-14 10, 2, 2, 2




BORING /WELL LOG DATA
KECK

ONSULTING SERVICES, INC.

“ROJECT:  cpC WELL/BORING No:  TMW-6
LOCATIDN: Bay City, Michigan | DATE DRILLED: oOctober 12, 1987
DRILLING METHOD: Hollow-Stem Auger . CASING TYPE/DIA: Galvanized/2-Inch I.D.
TOTAL DEPTH DRILLED: 14 Feet BGL TOTAL CASNG: 12 Feet
GROUND ELEVATION: T.0.C. ELEVATION: ,
3
“GROUT TYPE/QUANTITY: Hole Plug/l SCREEN TYPEAENGTH: 96#07 S%Jé?.'t:xless Steel
GROUT INTERVAL(S): SCREENED INTERVAL: 9 - 14 feet BGL
DEPTH TO WATER: Approximately 7 Feet BGL GRAVEL PACK TYPE  Coarse
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL 14-9 Feet BGL
STATIC WATER LEVEL: DATE:
REMARKS:
LOGGED BY: Gary Thornsbury SIGNATURE:
“EPTH | 'sawpLe | FORMATION DESCRIPTION
0-6 SANDY CLAY FILL: black
6-8 SILTY CLAY: moist, black _
8-14 SILTY SANDY CLAY: with cinders and wood chips, 3 inches of peat
| at approximately 11 feet bgl, gray
S.S.S. BLOW COUNTS
8-10 2, 1, 1, 1
10-12 2, 2, 2, 2
12-14 2, 2, 2, 2







BORE LOGS

LAGOON AREA (LA)






10/8/91 Page1of2

Lagoon Area
Elevation
Ground Surface Top of Casing at Bottom of Diameter of
Elevation Elevation Total Depth Screen  Screen Length Screen/Boring
Well No. Boring No. Date (ft AMSL) (ft AMSL)  (feet BGL)  (ft AMSL) (feet) (inches)
CMW-1 5/24/88 587.60 N/A 28 559.60 5 2
DB-3 12/4/86 584.27 N/A 67 544.27 10 4
EW-1 6/28/88 587.10 583.19 52 555.10 10 6
EW-2 _ 6/8/88 587.20 N/A . 72 54220 10 6
GEO-1  7/29/87 N/A N/A 66.5 N/A N/A 4
GEO-2  7/30/87 N/A N/A 68 N/A N/A 4
GEO-3  7/31/87 N/A N/A 56 N/A N/A 4
GEO-4  7/31/87 N/A N/A 66 N/A N/A 4
GEO-10  8/5/87 N/A N/A 59.5 N/A N/A 4
GEO-11  8/6/87 N/A N/A 59.5 N/A N/A 4
GEO-12  8/6/87 N/A N/A 60.5 N/A N/A 3-1/41D
GEO-13  8/7/87 N/A N/A 53 N/A N/A 3-1/41ID
GEO-14  8/7/87 N/A N/A 60.5 N/A N/A 3-1/41D
GEO-15  8/7/87 N/A N/A 70 N/A N/A 3-1/41D
GEO-16  8/10/87 N/A N/A 53.5 N/A N/A 3-1/41ID
GEO-17 8/10/87 N/A N/A 58.5 N/A N/A 3-1/41D
GEO-18  8/10/87 N/A N/A 61 N/A N/A 3-1/41D
GEO-1A  11/2/87 585.50 N/A >50 N/A N/A N/A
GEO-2A  11/2/87 586.00 N/A 65 N/A N/A N/A
GEO-3A 11/4/87 586.50 N/A 60 N/A N/A N/A
GEO-4A 11/4/87 588.50 N/A 53 N/A N/A N/A
GEO-5A 11/5/87 581.00 N/A 56 N/A N/A N/A
GEO-6A  11/5/87 586.00 N/A 54 N/A N/A N/A
GEO-7A  11/6/87 587.00 N/A 65 N/A N/A N/A
LMW-15 12/8/88 586.40 N/A 15 571.40 10 2
LMW.25 12/12/88 586.40 589.29 15 571.40 10 2
LMW-3D 12/9/88 586.40 589.82 30 556.40 5 2
LMW-4D 12/12/88 586.20 588.43 30 556.20 5 2
LMW-55 12/8/88 587.20 589.51 15 572.20 10 2
LMW-6S 12/8/88 586.90 590.71 15 571.90 10 2
LMW-75 12/8/88 588.80 590.68 15 573.80 10 2
LMW-8S 12/8/88 588.40 592.31 15 573.40 10 2
LMW-9D 12/8/88 588.70 590.72 30 558.70 5 2
LMW-10D 12/7/88 588.30 591.64 30 558.30 5 2
LMW-118 12/8/88 587.40 591.14 15 572.40 10 2
LMW.125 12/8/88 586.90 591.29 15 571.90 10 2
MW-2 9/25/85 586.80 590.25 9.8 577.00 2 N/A
MW-3 9/24/85 587.20 588.73 10 577.20 2 N/A
MW-4 9/24/85 588.02 589.07 10.5 577.52 2 N/A
MW-5 9/27/85 587.30 586.57? 9.6 577.70 2 N/A
MW-6 9/27/85 586.80 589.45 10.3 576.50 2 N/A
MW-11 7/1/86 587.00 588.15 23 570.00 10 2
MW-12 7/1/86 585.00 N/A 215 568.00 10 2
MW-13 7/29/86 N/A N/A 18 17 FT BGL 10 2
MW-14 7/29/86 N/A N/A 18 17 FT BGL 10 2






10/8/91 Page2 of 2

Lagoon Area
Elevation
Ground Surface Top of Casing at Bottom of Diameter of
Elevation Elevation  Total Depth Screen  Screen Length Screen/Boring
Well No. Boring No. Date (ft AMSL) (ft AMSL) (feet BGL)  (ft AMSL) (feet) (inches)

MW-15 7/29/86 N/A N/A 18 17 FT BGL 10 2
MW-16 7/30/86 N/A N/A 18 17 FT BGL 10 2
MW-17 7/30/86 N/A N/A 18 17 FT BGL 10 2
MW-18 7/30/86 N/A N/A 18 17 FT BGL 10 2
MW-19 7/30/86 N/A N/A 18 17 FT BGL 10 2

SB4-69  2/00/69 N/A N/A 95 N/A N/A N/A

SB5-69  2/00/69 N/A N/A 95 N/A N/A N/A

SB6-69  2/00/69 N/A N/A 95 N/A N/A N/A

SB7-69  2/00/69 N/A N/A 95 N/A N/A N/A

SB8-69  2/00/69 N/A N/A 95 N/A N/A N/A

SB9-69  2/00/69 N/A N/A 95 N/A N/A N/A

SB12-70 12/00/70 N/A N/A 12 N/A N/A N/A

SB13-70 12/00/70 N/A N/A 12 N/A N/A N/A

SB-20 5/20/88 587.00 N/A 17 N/A N/A N/A

SB-21 5/20/88 587.00 N/A 16 N/A N/A N/A

SB-22 5/20/88 587.00 N/A 16 N/A N/A N/A

SB-23 5/20/88 587.00 N/A 14 N/A N/A N/A

SB-24 5/20/88 587.00 N/A 16 N/A - 'N/A N/A

SB-25 5/20/88 587.00 N/A 16 N/A N/A N/A

SB-26 6/2/88 587.00 N/A 14 N/A N/A N/A

SB-27 6/3/88 587.00 N/A 14 N/A N/A N/A

SB-28 6/3/88 587.00 N/A 14 N/A N/A N/A

SB-29 6/3/88 587.00 N/A 14 N/A N/A N/A

SB-30 6/3/88 587.00 N/A 16 N/A N/A N/A

- SB-31A  8/18/88 586.56 N/A 14 N/A N/A N/A

SB-32-A  8/18/88 586.86 N/A 16 N/A N/A N/A

SB-33-A  8/19/88 587.04 N/A 12.5 N/A N/A N/A

SB-34-A  8/19/88 587.64 N/A 16 N/A N/A N/A

SB-35-A  8/22/88 587.23 N/A 18 N/A N/A N/A

SB-36-A  8/23/88 587.02 N/A 16 N/A N/A N/A

SB-37-A  8/23/88 587.09 - N/A 16 N/A N/A ‘N/A

SB-38-A  8/23/88 586.92 N/A 14 N/A N/A N/A






BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT!  cpc - Bay City WELL/BORING Nos a1

LOCATIONt oy City, MI (Lagoon Area) DATE DRILLED' s5/23/88 through 5/24/88

DRILING METHOD:  copie Too1  22-w | CASING “PE/DWg: ?iiiﬁlfiieili‘éifféil Pige

TOTAL DEPTH DRILLED: 28 Feet BGL TOTAL CASING: 23 Feet

GROUND ELEVATION: 587.60 Feet . T.0.C. ELEVATION: _

GROUT TYPE/QUANTITY: Benseal/l Bag (50¢) SCREEN TYPE/LENGTH 5 1R 1ess Slee 010

GROUT INTERVAL(S): Surface Plug Around 6-Inches| SCREENED INTERVAL: 23-28 Feet BGL

DEPTH TO WATER: 8.91 Feet BGL GRAVEL PACK TYPE: #50 Washed Silica Sand

WATER LEVEL BLEVATION:  578.69 Feet GRAVEL PACK INTERVAL: 28 Feet to Surface
STATIC WATER LEVEL: 8.91 DATE | /28/88

REMARKS: Drilied by Chuck Vermillion, Lester Johnson and Mike Osogwin.

Aq. A \ /Z4
LOGGED BY: Chuck Vermillion SIGNATURE: ( ‘L mukﬂ ‘ 2 Laaid éé&ﬁ

JEPTH | 22T ORMATION DESCRIPTION

0-3 FILL: brownish-gray, crushed limestone, silt, fine-coarse sand,

fine-medium gravel, dry.

| 3-15 SAND: dark gray, fine-coarse, some fine gravel, organic material,

saturated.

15-22 SAND: gray, fine-mediumz some fine gravel, saturated.
1 22-28 SAND: light brown fine-coarse, little fine ravel, saturated.

28 Total depth drilled.

-




PAGE__1 ___OF___5
PART 1 | -

TR BORE HOLE NO. pg - 3
4294 ' -t
PROJECT GM/CPC Phase II LOCATlONng City, MI
SRILTING CONTRACTOR oo ORILLING EQUIPMENT — s
HYDROGEOLOGIST 5 DRILLER ¢ Near
OATE PTTRE T™ME 0900 |PATE IR TIME ELEVATION 584.27 TOTAL EPTH . 0'BLS
WELL CASING o SCREENAT'YSPtEainless LENGTH . sLoT 10
GROUND WATER CASING | CORE [sampLER| TuBE
DATE TIME DEPTH WEATHER | TvPe ' S.s.
- DIAMETER 9"
Q‘E’&W 140 1bs
FALL 30"

5 g o g g : 8 ; ‘ BORE HOLE LOG GRAPHIG
w |2 %3 OEE ulw w LITHOLOGIC DESCRIPTION REMARKS LoG
. Sand, fine med., dark brown, roots, minor ,

0 chrome fragments (SM) Moist, top soil
. 5
-1 1
— 5 S"
lusu.
Z 8
9 3 Sand, med. coarse, brown, some fine sand Moist
- 2 6 15" shell fragments (sM)
= 7
3 —
- Clay, silty, sandy, dark gray, shell
4 — fragments, wood fragments @ 5.0' (CL)
3 1 :: B
5 = 1 : : Moist : R
6 —
7 . 1 Sand, silty, sandy, dark gray, shell Moist
= A 1 18" | fragments, roots (sM)
8 - 2
y e
- 1 Sand, fine silty, gray, with some clay,
. 18" minor shell fragments, roots (SM)
10~ 5 2
- 1




2_oF_s
OHM

108 NO 0, BORE HOLE NO. pg _ 3

YOJECT I‘-°C”'°" Bay City, MI
) GM/CPC Phase II Lilty, MI

REMARKS

=TS SO BRAP HIQ
& sl05 o .
E z%|a 8§ i LITHOLOGIC  DESGCRIPTION _ REMARKS Lo
[45] o« e ————
47: — m
11—
- 1 Sand, fine silty, gray, with some clay, Weight of hammer
127 6 0 18"  shell fragments, .wood fragments (SM) for 18"
- 0
1373
14—
- 1 Sand, fine silty, gray, with some clay, Wet
a7 ) 18" shell and wood fragments (sM)
15~
- 2
16-— ,
— 8 Full Shelby Tube DB3-8 15.5 - 17.5 0945
e Sand @ bottom of Shelby Tube
17
18]
19
20—}
21
22
- 3 Sand, med.-coarse, gray (SP)
23: 9 7 18"
: 9
24—
25
q
26—
]




: PAGE 3 OF 3
PART 2

RE HOLE NO. -
JOB NO 49294 BORE HO DB 3

‘ROJECT CPC Phase II LOCATION  Bay City, MI
GM/ s -
REMARKS
T Tz 2> BAAPHIG
- leglo gc O
w |33 > Qu g“:" LITHOLOGIC  DESCRIPTION REMARKS Log
- 0 —
26—
272 . ,
- 5 Sand, med.-coarse, gray (sp) DB3 - 10A duplicate
43 10 "
28 7 15
. 11
29
30~
314
32
= 11 Sand, med.-coarse, gray, with gravel N
337 11 15> 1 1g"| Top 6" gravel (GP)
. 22
34
35
-
36—
«ﬁ
37
- 10 Sand and gravel, coarse, gray (GP)
= "
38 12 15 18
. 15
39
4&%
.
q
41—




P 4  OF 5
OHM
JOB NO 4294 BORE HOLE NO. ., _ -
JOJECT  (GM/CPC Phase II ILOCAT'ON Bay City, MI
s CETT
REMARKS :
=T > APHI
AEEENEY prAPHG
w (TZ(g0ulw LITHOLOGIC  DESCRIPTION REMARKS LOG
[e] S-S+
—— —
41—
»
42 : ‘
- 15 Sand and gravel, coarse, gray 42.0-42.5
- 30 18" Gravel, with some coarse sand 42.5-43.0
A3 13 Sand, med.-coarse, with some gravel 43.0-43.5
- 28 (GP)
44—
45— Gravel @ 45.0'
Z 1425 to much gravel,
. stop to mix up new-
"6 batch of mud
47
- 14 Sand and gravel, coarse, gray (GP)
34 14] 15 .
48— R
, 16
49—
50—
51—
52
: 19 Sand and gravel, coarse, gray (GP)
53— 15 32
b 35
54
55
56—




PART 2

HM

JOB NO

4294

PAGE 5 OF 5

BORE HOLE NO. pn _ 4

SAMPL
NO

®ROJECT
REMARKS

" GM/CPC Phase II

FDEPTH

o
leiay

1ili

RECOV
-ERY

LOCATION

Bay City, MI

b’lAPHIC

LITHOLOGIC DESCRIPTION

REMARKS LOG

i

——— ————_ ———— |

o w
IlllTllllfllll

(=)
[

64

wn
~4

w
oo

&
il

&
I

Patiad

—
[=)]

14

18"

ot

SERNENERURNRTANET

Clay, silty, gray, with some pebbles (CL)

EOB

cibeogodnana b o Lo

Expect some caving




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

 PROJECT: CPC - Bay City WELL/BORING No. gy,
LOCATION'  Bay City, MI (Lagoon Area) DATE DRILLED: ¢/9/g8 through 6/28/88
DRILLNG METHOD: cCable Tool 22-W CASING TYP_E/DIA:éELI,’C’EhBﬁiiksﬁiiifaii‘ifﬁ;e
TOTAL DEPTH DRILED: 52 Feer BaL TOTAL CASING: 48.09 Feet
GROUND ELEVATION: . 587.10 Feet . T.OC. ELEVATION: 58319 peer
GROUT TYPE/QUANTITY:  Benseal/2 Bags (1004) SCREEN TYPE/LENGTH: zﬁainiﬁfssfiifl{o 10
GROUT INTERVAL(S): Surface Plug Around 12 Inched SCREENED INTERVAL: 37._47 peet/si‘i.i';‘S“;eZEap
DEPTH TO WATER: 8.59 Feet BGL GRAVEL PACK TYPE: #20 Washed Silica Sand
WATER LEVEL ELEVATION: 587.5] Feer GRAVEL PACK INTERVAL  32_52 Feer BGL

STATIC WATER LEVEL:  8.59 DATE 10/28/88

REMARKS:! Drilled by Chuck Vermillion, Lester Johnson and Mike Osogwin.

/ N A :
LOGGED BY: Chuck Vermillion SIGNATURE!{ Mﬂ:ébﬂ! )4/_‘21:':Z!)_‘

DEPTH | ‘Gz | FORMATION DESCRIPTION

.0-2 FILL: brownish-gray, limestone with fine-coarse sand, some clay,

some silt, compacted, dry.

2-30 FILL: brownish-gray, silty clay, with very fine-medium sand,

saturation at approximately 10 feet.

30-35 SAND: light brownish-gray, very fine, silty, saturated.

35-40 SAND: light brown, very fine, saturated. NOTE: occasional seams

of gray clay, moist. .

40-49 SAND: light brown, very fine-medium, with fine-medium gravel,

occasional clay stringers (brown), saturated.

49-52 CLAY: light brown with fine-medium sand, some fine-medium gravel,

moist.

52 Total depth drilled.




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT  cpc - Bay City WELL/BORING No:  gy-2
LOCATION'  pay city, MI (Lagoon Area) DATE DRILLED: s5/6/88 through 6/8/88
DRILLING METHOD: Cable Tool  22-W CASNG TYPE/DIA: 627 or e Sonetomers o,
TOTAL DEPTH DRILLED: 72 Feet BGL TOTAL CASING: Not Completed
GROUND ELEVATION: 587.20 Feet 1.0.C. ELEVATION:

Not Completed

GROUT TYPE/QUANTITY: Benseal/2 Bags (1004)

Stainless Steel/

SCREEN TYPEAENGTH: ¢v 5 10' Sior: .035

GROUT INTERVAUS): surface Plug Around 12-Inch¢s SCREENED INTERVAL 35_,s Feet/45-50 Feet

Sediment Tragp

DEPTH TO WATER: 9.61 Feet BGL

GRAVEL PACK TYPE: #50 Washed Silica Sand

GRAVEL PACK INTERVAL: 30-50 Feet BGL

WATER LEVEL ELEVATION: 577.59 Feet

STATIC WATER LEVEL: 9.61 DATE: 10/28/88

REMARKS:!

Drilled by Chuck Vermillion, Marty Puffpaff and Lester Johnson.

o~ ) \ 4

LOGGED BY' Chuck Vermillion

| = :
SIGNATURE: { ﬁzsﬂu H ) ?& y 42:1: |

pe

moist.

DEPTH | 20 "% | FORMATION DESCRIPTION
0-4 FILL: brownish:ggay, crushed limestone with fine-coarse sand,
some clay, some silt, compacted, dry.
4-13 BLACK ORGANIC MATERIAL: fine-coarse sand with fi;e-medium gravel,
wood (from buried logs), saturated.
] 13-20 LIGHT GRAY ORGANIC MATERIAL: fine-medium sand with fine gravel,"
ﬁoodI saturated.
| 20-30 SAND: brown, fine—coarse, with fine-medium gravel, saturated. -
30-45 SAND: gray, fine-medium, with wood, saturated.
1.45-62 SAND: brown, fine-coarse with fine gravel, saturated. NOTE:
Occasional seams of clay, moist.
62-72 CLAY: grayish-brown, some fine-coarse sand with fine-medium gravel

72 Total depth drilled.
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FRED C. HART ASSOCIATES, IN

1
il

HaRT

Page 1 of 3

C BORING/WELL LOCATION SKETCH MAP

N

'dORING NO.

i

-_GEQ- 1

PROJECT NO./NAME LOCATION

CPC - GEO-CON/00064-01-00002 Bay City, Miéhigan

DRILLING CONTRACTOR/DRILLER
CTI and Associates, Inc./Harry Bledsden

HART GEOLOGIST/OFFICE

_Paul L. Kanaskie/Cherry Hill

BDRILLING EQUIPMENT/METHOD SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH DATE
Rotary/Auger ' 4" SS, ST 07/29-07/2¢9
WELL INSTALLED?{ CASING MAT./DIA. SCREEN:
ves(] wo T— - TYPE MAT. LENGTH DIA. SLOT SIZE
ELEVATION OF: GROUND SURFACE TOP QF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.) ’
REMARKS:
, ) o [ .
o 4 qgf:(g LOG OF TEST BORING @ o
Y/ e ] S |g3
o A a0s o |=
YIRS -4 |&8
27 DESCRIPTION REMARKS g g5
1.5 45 Loose, fine sand, very silty, medium
—* lss |1.5| 5 -| brown, dry .
_.0 : Becoming moist
L at 3.5 feet
—4.0 ' . ' . .
— 33 Sand, fine to medium, medium brown,
—Is 55 [1.5( "4 | moist S
-575
[ 8.0
= Sand, medium to coarse, shell fragment, grgur‘::::ter at
-I SS {1.5 medium gray, very wet .
_9.5 .
— 10 f—1C
b 15 —1E
~16.5
_,L ss 1.5 12 Sand, clay, very wet, marl at 16.0 feet,
4. : 1 medium gray and olive color
, "ZQ 0 C

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Samplina Abbreviations: SS = Split Spoon, ST = Shelby Tube, CSC = Continuous Soil Core



35

S

uguglgallLr[lllllll
(3}

SS

SS

(=]

1.5

1.5

Page_2 of__2

FRED C. HART ASSOCIATES, INC.

BORING NO.
GEO-1

LOG OF TEST BORING

a
= ]

DESCRIPTION

ELL CONST.

w
GRAPt
LITHO .

10

Sand, peat, organics at 27.0 feet,
medium brown

Sand and silt, fine to medium, medium
gray




Page 3 of 3

FRED C. HART ASSOCIATES, INC. |* &o1
«*Qc e“’v LOG OF TEST BORING
¢p\§° éﬂ;ﬁ«

DESCRIPTION

ELL CONST.
GRAPHIC
LITHO LOG

w

REMARKS

55

T Ty e rrrrrrrid

11
-4
Y

SS

&l
Te—>
5.

.75 '8

Clay with some pebbles, very plastic,
gray color

Clay aquiclude
at 62.0 feet

lgnrlllllllllllllﬂlall!lll

BOTTOM OF BORING = 66.5 feet

NOTE: Bit became lodged at 30.0 feet,
sand heaving. Sampling was discontinued
after 36.5 feet. Drilled to 64.0 feet
and flushed with water. Unable to obtain
a Shelby Tube sample at this location.
Lost several hours freeing the center
rod.
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FRED C. HART ASSOCIATES, INC. BORING/WELL LOCATION SKETCH MAP

N

il
(il

B3

i

BORING NO.
|_GEQ- 2
PROJECT NO./NAME LOCATION
CPC - GEQ-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/DRILLER ~

CTI and Associates, Inc./Harry Bledsden
HART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

DRILLING EQUIPMENT/METHOD . SIZE/TYPE OF BIT SAMPLING METHQD START/FINISH DATE
Rotary/ Auger 4" SS, ST D7/30-07/30

WELL INSTALLED?| CASING MATJDIA. SCREEN:

YES no (X - TYPE MAT. LENGTH DIA. SLOT SIZE

ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.) : :

REMARKS:

LOG OF TEST BORING § Y
] 9 |gS
Q EO
2 |42
w ck
v DESCRIPTION REMARKS 2 | &3
(3 [9r, nd and s11t, fine to medium, trace clay, Farge slabs of |-
_,%,o very dry, medium brown concrete in area}-
- T ’ 109 Sand, fine to medium, trace clay, dark
:~v SS|2.0 66 brown, moist at 3.0 feet
. 3.5 S )
- 4.5 ' K
'_’f ss l0.5 22 Clay with pebbles to 1/2%, very wet, fairly aeroundwater at
__éfo : 2 stiff, medium gray ) 5.5 feet
—7 0 L o -
B ss |1 500 - Sand and silt, little clay, pebbles to [Material very
"| 1 21 1/2*, black, very wet soft, splitspoon
) settled the
L first foot

s
D

Water prob]ems, sand heaving at 10.0 feet.
Drilled to clay at approximately 60.0 feet.
Augered to 64.0 feet, pushed a Shelby Tube
followed by a split spoon. '

U L L L L R L L
&

proporstions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon, ST = Shelby Tube, CSC = Continuous Soii Core
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FRED C. HART ASSOCIATES, INC.  |*"™“gko-2
‘s‘é’ LOG OF TEST BORING .
Qhe \é 2 [&]
v Qo 5 %S
Ve = %g
DESCRIPTION REMARKS 2|5 <

[32)
(3]

[=]
o

‘,l!ﬂ|||1|l|lUﬂ§l|||l|l||||

N
S

LI RS L
> Q>

ST

SS

1.5

1.5

13
13

Clay, medium gray

Clay, gray, very plastic, trace pebbles

J

Clay aquiclude
at 60.0 feet

tery good -
poon sample

T'I-D.lilllllfrillll]lll|l£

BOTTOM OF BORING = 68.0 feet
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FRED C. HART ASSOCIATES,

i
(il

;

INC.

Page _1 _ of_2

BORING NQ.

N

PROJECT NQ./NAME

CPC - GEQ-CON/00064-01-00002

LOCATION

Bay City, Michigan

DRILLING CONTRACTOR/ORILLER

1 _CTI and Associates, Inc./Harry Bledsden

HMART GEOLOGIST/OFFICE

| Paul L. Kanaskie/Cherry Hill

BOAING/WELL LOCATION SKETCH MAP

N

!

DRILLING EQUIPMENT/METHOD SIZE/TYPE OF BIT

SAMPLING METHOD

[s'rmrmmsu DATE

Rotary/Auger 4 SS, ST 07/30-07/31
WELL INSTALLED?| CASING MAT./DIA. SCREEN:
ves(J  wolX] i - TYPE MAT. LENGTH oA, - SLOT SIZE
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE BATE
(FT. ABOVE M.S.L) ’ .
REMARKS:
< <’ .
‘\9“* Q@? LOG OF TEST BORING Ny
WD) : 9 [gS
ST S S |Ee
S, 4 |22
&S EE DESCRIPTION REMARKS z |63
BEALE Sand and silt, very fine, light gray Very dry -
-1.0] a . ‘
- 1.5 P 2 Sand, medium to coarse, wood chips, light
— ) 13__| brown - :
-~ |ss 2o T3 " ‘
B 3.5 - . '. - . . .
- 4.5 1 Sand and clay, medium to coarse, |
TP [ss [¥a 4, | dark brown Groundwater at
.0 7.0 feet
:'7'0 0 Silty, clayey sand, fine to medium, éhe]]s ’ Spoon settled
__I SS 1?5 31::3 and metal fragments, dark gray the first 6"
9.0
e 10
L 1s
_17. _ ,
n ss Silty sand, medium to fine, dark gray,
5.5 1.5 121 oil sheen and-odor

=

proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20~-35%, And = 35~-50%
Sampling Abbreviations: SS = Split Spoon, ST = Sheiby Tube, CSC = Continuous Soil Core
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BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-3
QQ’ £’ .
A4 &%‘2« LOG OF TEST BORING 8| o
WA R 2 |0
<S\O o (g2
QZQ < &g
¢ DESCRIPTION ' REMARKS g gt
~ Took a Shelby Tube at 49.0 to 51.0 feet, | Clay aquiclude
L poor recovery. Tried again at 51.0 to at 50.0 feet
— 53.0 feet, again poor recovery. Decided
- to take a spoon and get a Shelby Tube in
N another hole.
— 54 9 . .
— 15 Clay with pebbles to 1/2", 1ight gray,
—J | SS|-7% zg very plastic —

BOTTOM OF BORING = 56.0 feet

‘FT-TTFW/X T 71 II TT YT T 1T IE RN NN '
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Page _1 of _2
FRED C-HART ASSOCIATES, INC. BORING/WELL LOCATION SKETCH MAP

N

il

!

BORING NG.
GEQ- 4
PROJECT NOJNAME LOCATION
|_CPC - GEQ-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER

CTI and Associates, Inc./Harry Bledsden
HART GEOLOGIST/QFFICE

Paul L. Kanaskie/Cherry Hill

DRILLING EQUIPMENT/METHQOD SIZE/TYPE OF BIT SAMPLING METHOD Lsuunnmsn DATE
[1]
Rotary/ Auger 4 SS, ST 7/31-07/31
WELL INSTALLED?| CASING MATJDIA. SCREEN:
ves(J wo TYRE MAT. LENGTH DIA. SLOT SIZE
TecevaTion oF: GRAOUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE

(FT. ABOVE M.S.L.)

REMARKS:

LOG OF TEST BORING 2 | .o
9 {u9
Q 50
. 4 {S2
DESCRIPTION . REMARKS g 185
L 3 9,-4) Sand and silt, pebbles to 1/2", dry -
—1.0 :
- 1.5 18 Sand, medium to fine, pebbles and shells
L 8
C ss|1.0 5] to 1/2%, dry, medium brown
—3.0 '
—4.0 1 Sand, medium to coarse, pebbles to 1/2" Could not
- L |ss|1.q wood at 5.5 feet, medium brown drive spoon
B - | (moist) ~ past 18"
6.0
7.0 1 Sand, medium to coarse, trace clay, Groundwater at
_I ssl1.0 235 wood pebbles to 1/2*, dark gray, black 7.0 feet
9.0 |
10
15
N
:’17 1 Clay, sand, wood, pebbles to 1/2", dark Spoon driven
g: SS{1.0] "35_ | gray, black only to 12"
-18.5

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampiing Abbreviations: SS = Spiit Spoon. ST = Sheiby Tube, CSC = Continuous Soil Core
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FRED C. HART ASSOCIATES, INC.

BORING NO.
GEO-4

“’ LOG OF TEST BORING
<« \é
\o‘\\%

DESCRIPTION

WELL CONST.
GRAPHIC
LITHO LOG

REMARKS

(24}

o

IJ‘lllllgUHlullllllllll

l'A-T1'g‘
2 =2

I |
P

SS

ST

2.0

P2

1611

No sample, spoon plugged with wood

Clay, good sample

==

Clay aquiclude
at.59.0 feet

BOTTOM OF BORING = 66.0 feet

"I"'!-llnl'l'l'l'l'ﬂ'l"""'Fg
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FRED C.

Page 1 ot 2

HART ASSOCIATES, INC.

BQRING NQ.

GEQ-10

PROJECT NQ./NAME

CPC - GEO-CON/00064-01-00002

LOCATION

Bay City, Michigan

DRILLING CONTRACTOR/DRILLER

CTI and Associates, Inc./Harry Bledsden

"WART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

BORING/WELL LOCATION SKETCH MAP

DAILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHGD START/FINISH OATE
Rotary/ 4" sS. ST 08/05-08/05 |

WELL INSTALLED?| CASING WMATJDIA. SCREEN: .

ves(J wo® Tvee MAT. LENGTH DA, SLOT SIZE

ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE

| (eT. ABOVE M.5.L)

REMARKS:

Sand heaving at 9.0 feet;

sampling discontinued

Tlﬂllﬂl'll

Sand, medium to coarse, shells, little
clay, trace organics (wood), dark gray,

black
-—I S$S11.5 Sand, medium to coarse, shell fragments, -
~ light brown, black
-5.0 7
—10 -
n 15

LOG OF TEST BORING 5 ©
z o
Q (g3
Q o
. 3 |S2
w ek
DESCRIPTION REMARKS 2 |ga

Sand, fine to medium, light brown Very dry i

Sand and clay, fine, organics (wood), _
2 light brown-black Moist

-

Net at 5.0 feet

Very wet

proportions Used: Trace = 0-10%, Little = 10-20%, some = 20~-35%, And = 35-50%
Sampling Abbreviations: SS = Spiit Spoon, ST = Sheiby Tube, CSC 2 Continuous Soil Core
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Page 2 ot 2
BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-10
< :
Q@?« LOG OF TEST BORING § g
* & © [3)
4\00’* o i<
DESCRIPTION REMARKS ¥ 185

LR

o
F- )
[+

Clay, very stiff, slightly plastic, some
ss 11.0 1219 pebbles to 1/4%, dark gray

ST 22" Clay, good sample

BEERETIPIR

DT Te>

Clay aquiclude
at 52.5 feet

|

BOTTOM OF BORING = 59.5 feet
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I

E g FRED C- HART ASSOCIATES, INC_ BORING/WELL LOCATION SKETCH MAP
= =_l_ N
BORING NO. inf . ‘nt’
GEQ-11 '
PROJECT NO./NAME LOCATION
CPC - GE0O-CON/00064-01-00002 Bay City, Michigan
DRILLING CONTRACTOR/ORILLER
CTI and Associates, Inc./Harry Bledsden
HART GEOLOGIST/OFFICE
Paul L. Kanaskie/Cherry Hill
DRILLING EOUIPMEP.{TIMETHQD SI1ZE/TYPE OF BIT SAMPLING METHOD START/FINISH DATE
Rotary/ SS, ST 08/05-08/06
WELL INSTALLED?| CASING MATJOIA, SCREEN:
ves(J wo TYPE MAT. LENGTH DIA, SLOT SIZE
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L)
REMARKS:
150 feet from northwest corner
LOG OF TEST BORING 5 o
4
o |uS
o )
4 |22
. - <E
DESCRIPTION _ REMARKS 3 |&=
_ I ~Sand, medium to coarse, organics, medium N
1.0} 3, brown, trace shell fragments Moist
1.5 10 )
[ ss h.o 77 Sand, medium to coarse, trace clay,
"3.0 medium brown-black, trace organics Moist
'_'4-0 5 Sand, coarse, trace shell fragments, Wet
—5 |sS 0.5 88 1ight brown-black ‘ Groundwater at
- P 6 5.0 feet
6.0
—7 .0 .
| 11 Sand, trace clay, organics (wood, roots),
. |SS B* | *2 | shell fragments, brown Wet
-8.5
10
15
- '17 11 Sand and clay, trace shell fragments,
B b0 11 medium gray, black Wet
; SS . .
- 19

Proportions Used, Tréca = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spaon, ST = Sheiby Tube, CSC = Continuous Soil Core



2

Page of
- [BoRinG No.
FRED C. HART ASSOCIATES, INC. GEO-11
£ .

¢§? LOG OF TEST BORING 2| o
\\Q%\ o o9
oL 9a
;Q»p © zo
-l <>
DESCRIPTION REMARKS ¥ i85

(3]
[2,)

Clay aquiclude
at 57.0 feet

REREREREREREREE

Clay, very stiff, slightly plastic,
ss | g 162(] medium gray, trace pebbles to 1/4"

(2]

[s-)
=
N

|

BOTTOM OF BORING = 59.5 feet -

E“uﬁillll'l'slllﬂl'a"‘ﬁ""l"-"“"lgi"i
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FRED C. HART ASSOCIATES, INC.

Page_1 _of__2

BORING/WELL LOCATION SKETCH MAP

N

!

80ORING NQ.
GEQ- 12
PROJECT NQ./NAME LOCATION
CPC_- GEO-CON/00064-01-00002 Bay City, Michigan

ORILLING CONTRAACTOR/ORILLER

CTI and Associates, Inc./Harry Bledsden

‘| HART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

DRILLING EQUIPMENT/METHQD SIZE/TYPE QF 8IT SAMPLING METHCD START/FINISH DATE
Rotary/ 3-1/4" 1.D. ba/os-os/os
WELL INSTALLED?| CASING MATJ/DIA, SCREEN:
ves{] wo TYeE MAT. LENGTH DIA. SLOT SIZE
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L.)
REMARKS;_
Located between 1
\‘5« -
P LOG OF TEST BORING @ o
) g | oo
o |z~
- |22
|3 |58
DESCRIPTION REMARKS 2 |63
~Sand, Tine to medium, some organics (roots) | Dry -
brown
Sand, medium to coarse, trace clay, brown,
shell fragments Moist
Sand, medium to coarse, shell fragments Wet
little wood chips, brown, gray Groundwater at
5.0 feet
Sand, coarse, some clay, wood chips,
shell fragments, dark gray, black Wet

|
0
o

-t
[]

P
(1]

llllllﬂ!l]'llll

i

[

~J
=

]
P

— |ss|ge| 3
—19

Sand and clay, shell fragments, light
brown, gray, sand (medium to coarse),
clay below sand

Proportions Used: Trace = 0=-10%, Litt_lo = 10-20%, Some = 20-35%, And = 35-50%

Sampiing Abbreviations: SS = Split Spoon, ST = Sheiby Tube, CSC = Continuous Soil Core




FRED C. HART ASSOCIATES, INC.

Page 2 of 2

BORING NO.

GEO-12
© <’ :
‘9“*«\ Qé?& LOG OF TEST BORING 2| o
AP © |u9
LI o |$2
NI A - |22
OIS DESCRIPTION T gk
RS EE Y REMARKS 2 |83
— 55
. 13
5 !J 1754
— SS Gravel, up to 1/2", pebbles, trace Clay aquiclude
— 58 clay at 57.5 feet
— 59 . .
= l ss hi.s 57 Clay, very stiff, slightly plastic,
20 4 : 9 | gray, trace pebbles Spoon full

,-T—'—Uﬂ,'llllll||l|l[lnlal[lll[llllll.“lul|k

BOTTOM OF BORING = 60.5 feet
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FRED C. HART ASSOCIATES, INC, | "omemestecaron scaranus

i

(]
i

1

SORING NO.
GEQ- 13
PROJECT NOINAME LOCATION
CPC - GEO-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/DRILLER
CTI and Associates, Inc./Harry Bledsden
HART GEOLOGIST/QFFICE

Paul L. Kanaskie/Cherry Hill

DRILLING EQUIPMENT/METHQD SIZE/TYPE OF &IT SAMPLING METHOD [snarmmsn OATE
Rotary/ 3-1/4" 1.D. SS, ST 08/06-08/06
WELL INSTALLED?| CASING MATJOIA. SCREEN:
ves(J wo TYPE MAT. LENGTH DIA. SLOT SIZE
| eLevaTion oF: GROUND SURFACE TOP OF WELL CASING TOP &4 BOTTOM SCREEN GW SURFACE OATE

(FT. ABOVE M.S.L)

AEMARKS:

‘Located at southern toe of rock fill

LOG OF TEST BORING 5 ©
= ]
o |u8
° |=3
, 3 |
. w z'-
DESCRIPTION REMARKS g |82
[ Sand and organics, trace clay, black Dry i
~1.5 012 CI‘ay, shell fragments, trace pebbles,
N ss|.7 lﬂ organics (roots) black IMoist
3.0 , |
4.0 3 Clay to 4-1/2 feet, then sand from 4.5 to
T . 89 | 6.0 feet, sand, medium to coarse, shell
N SS|1.4 ~10 | fragments, black to light brown [Moist
6.0 :
- Groundwater at
-0 7.0 feet
o S$s{1.8 1, |Clay, sand, organics, gray-black, shell
.8.5 2 | fragments, sand coarse, clay some pebbles Moist
10
__1s
17 Dy Clay, very plastic, soft, trace shell, Spoon settled
L 11 wood, gray first 6"
— $S|2.0
- 19

Proportions Used: Trace = 0=-10%, tht.lo = 10-20%, Some = 20-35%, And = 35-50%
" Sampling Abbreviations: SS = Spiit Spoon, ST = Sheiby Tube, CSC 2 Continuous Soil Core



Page 2_of 3

BORING NO.
FRED C. HART ASSOCIATES, INC. GEO0-13
9“’1( : -
< LOG OF TEST BORING 2| o
A S (vl
gt o |82
> 2|58
DESCRIPTION REMARKS Y |55
25
27 ,
R SS 1 Sand, medium to coarse clay lenses
_1 1, | throughout, medium brown
-28.4
— 30
[ 35
_ 40
" | Clay and sand, clay is in layered seams
44 6 !
- 1.0 913 inside the sand
= SS|d- 14
46
— Clay aquiclude
_ 49 , Clay, trace pebbles to 1/4*, very stiff, |3t 48-0 eet
1 sy ol 12, | slightly plastic, gray




3

L
>

T
<

ST

Tube had 18" of clay, very stiff

Could not push
Shelby past 18"

Page 3 of
FRED C. HART ASSOCIATES, INC. |**"gro-13
LOG OF TEST BORING § o
0 |09
S l3e
DESCRIPTION REMARKS 3 5 5

J

wungﬂllll'||u515u5lﬂi[u]l||||av|l|lgug||l]t|lglﬂlglll

BOTTOM OF BORING = 53.0 feet
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BORING NO.
GEOQ- 14
PROJECT NOJNAME LOCATION
CPC - GED-CON/00064-01-00002 Bay City, Michigan

ORILLING CONTRACTOR/DRILLER

| _CTI and Associates, Inc./Harry Bledsden
MART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

FRED C. HART ASSOCIATES, INC_ BORING/WELL LOCATION SKETCH MAP

mnuqn SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH OATE
Rotary/ 3-1/4" 1.D. 08/07-08/07
WELL INSTALLED?{ CASING MAT.JDIA. SCREEN:
ves(J wo rype MAT, LENGTH DIA. SLOT SIZE
| ELEVATION OF: GROUNDO SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L)
REMARKS: .
South of GE0-4 (approximately 175 feet spacing due to trees)
“ LOG OF TEST BORING 2 | .
o |e9
Q E b=
4 |42
. 2 |=Z
DESCRIPTION - REMARKS 2 |&=
Sand, fTine to medium, organics (roots) N
light brown Dry
Sand, medium to coarse organics, cement
Tight brown, black Dry
Sand, fine to coarse, some shells and Groundwater at

shell fragments, light brown, brown 5.0 feet

Sand, fine to coarse, little shell
fragments, 1ight brown, brown

10

18

Sand - heaving problems

lilllllllllll'lllilll'

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: -SS = Split Spoon, ST = Shelby Tube, CSC = Continuous Soil Core




Page 2 _of_2
FRED C. HART ASSOCIATES, INC. |0 14
\"«‘ '
) LOG OF TEST BORING 2 | ¢
o 8 |gs
> &‘\\9 ° E-‘
EZX 3 |g2
DESCRIPTION REMARKS Y185

55

59

|l|lllll|l|131||||'

I?BHFIUE'I'I'l‘l'l"l“l'I'I'I'I“I'I'I"!'IEI'

SS

1.0

13

Clay, stiff, slightly plastic, some
rocks to 3/4" in clay, medium gray

Clay aquiclude
at 57.0 feet

|

BOTTOM OF BORING = 60.5 feet
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FRED C. HART ASSOCIATES, INC. | orweveuc cocamion scercnuar

N

!

o)

BORING NQ.
GEQ- 15
PROJECT NOQ./NAME LOCATION
CPC - GED-CON/00064-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/DRILLER

CTI and Associates, Inc./Harry Bledsden
HART GEQLOGIST/QFFICE

Paul L. Kanaskie/Cherry Hill

ORILLING EQUIPMENT/METHGO SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH OATE
Rotary/ 3-1/4" 1.0, SS 08/07-08/07

WELL INSTALLED?! CASING MATJ/DIA. SCREEN:

YES noy] TYPE MAT. LENGTH DIA. SLOT S1ZE

ELEVATION OF: GAOUND SURFACE TOP OF WELL CASING TOP 4 BOTTOM SCREEN GW SURFACE DATE

(FT. ABOVE M.S.L)

Located midway between GEO-2 and GEO-4

AEMARKS:

LOG OF TEST BORING & »
=
o |uS
Iz
| 5 |22
DESCRIPTION _ REMARKS L &5
19 Sand, Tine to coarse, medium brown, gravel N
"al at surface tol" Dry
:}'5 q 7107 Sand, fine to medium, medium brown, trace
_$ ss|14 clay, pebbles to 1/8" Moist
3.0
4.0
- 32 Sand, fine to coarse, medium brown, clay
. ss| 8% 34 with shell fragments, trace pebbles Groundwater at
. , 6.0 feet
6.0
—7.0 2 '
L ss lo-r 12 Sand, medium to coarse, gray and green
N g shell fragments, organics Wet
10
s
17
= 32 Sand, medium to coarse, trace clay, shell
_ SS|{12%| 2,| fragments, organics (wood chips), light
';19 brown, dark gray

Proportions Used: Trace = 0-10%, Littlo = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Spiit Spoon, ST = Sheiby Tube, CSC = Continuous Soil Core



Page__2_of__2
ORING NO.
FRED C. HART ASSOCIATES, INC. |*°zo.1s
O LOG OF TEST BORI %
) " AR
Ot S ng
DESCRIPTION REMARKS § 55

Experienced problems flushing augers; did
not take a spoon until 68.0 - 70.0 feet

n at 64.0 feet
-~ 65

[es 0 Clay, stiff, very plastic, pebbles to

__I ss 2.0l 6g 1/4%, gray

i 8

_ 70

J

Clay aquiclude

BOTTOM OF BORING = 70.0 feet

A T L L L R AL B L LI B I L ARERRER
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FRED C. HART ASSOCIATES, INC. [ "one/wem ocation sxeianiasr

N

5

!

SORING NG,
GEO- 16
PROJECT NO./NAME LOCATION
CPC - GE0Q-CON/00064-01-00002 Bay City, Michigan

ORILLING CONTRACTOR/ORILLER
|_CTI and Associates, Inc./Harry Bledsden

HART GECLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

ORILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHOD STARTI/FINISH ODATE

s (1]
Rotary/ 3-1/4" 1.D. SS, ST 08/10-08/10
WELL INSTALLED?| GASING MAT./DIA. SCREEN:
ves(] wo TYPE MAT. LENGTH DIA. SLOT SIZE
| ELEVATION OF: GROUND SUAFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE OATE

(FT. ABOVE M.S.L.)

-

REMARKS:

North of GEO-3 (Rain over the weekend)

LOG OF TEST BORING 2 | o
8 |eS
(8] EO
- &:
u |22 .
DESCRIPTION REMARKS z |65
N 9, Silty sand, some organics, black Moist "~

15| P 75 Silty sand, some organics (wood chips,
— | Iss [1.9 "5 | roots), trace clay, pebbles to 1/4", 1light

3.0 brown-black Moist
— 4.( .

~ 5 Sand, medium to coarse, trace shells, Groundwater at
3 |55 1.9 5¢ | 1ight brown-black 5.5 feet

r 4

—6.(

—7.C 7-1 Clay, some organics, trace shells, dark

_ 2 | gray (silty) Wet

- 8.4

10

1

- 17 - . .

- i 12 Clay, silty with organics, wood chips, Spoon plugged
":[ s (8 2, | dark gray with wood

"_',19 fibers

Proportions Used: Trace = 0-10%, Litt‘le = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon, ST = Sheiby Tube, CSC = Contl_nuous Soil Core



N
(3

TTT T T T 7T TT 1T

— 30

W
(24

]

&
(24

T T T T[T Ay [ T et

50|

SS

Silty sand, some clay, light gray

VYery wet

Page_2 _of_3
BORING NO.
FRED C. HART ASSOCIATES, INC. GEO-16
< <’ :
< @‘3‘ LOG OF TEST BORING @ ¢
‘;0 AP A A g <
YL I © 1z
I A T |&E
S &o"&%& DESCRIPTION REMARKS 2 |85

|




I

(L]

E:

Page 3 of 3

BORING NO.

FRED C. HART ASSOCIATES, INC. GEO-16
© 3 :
< ) LOG OF TEST BORING &
G
.*‘i*‘:\o‘ﬁ‘y 8 |8
SN, 3 |58
gt‘x" DESCRIPTION REMARKS ¥ |85

SS

Clay, very stiff, slightly plastic
pebbles to 1/4", light gray

at 51.0 feet

Clay aquiclude _

Tried to take a Shelby tube but clay was
so stiff that the Shelby pulled off the
bolts and stayed int he boring

BOTTON OF BORING = 53.5 feet
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FRED C. HART ASSOCIATES, INC, | ‘etnewestocamion seerenuss

N

i

i
(Il

%

BORING NO.
GEQ- 17
PROJECT NOJNAME LOCATION
CPC - GEO-CON/Q0Q64-01-00002 Bay City, Michigan

DRILLING CONTRACTOR/ORILLER )
CTI and Associates, Inc./Harry Bledsden
MART GEOLOGIST/OFFICE

Paul L. Kanaskie/Cherry Hill

DRILLING EQUIPMENT/METHQD SIZE/TYPE OF 8IT SAMPLING METHOD START/FINISH DATE

Rotary/ 3-1/4" 1.D. SS, ST 08/10-08/10
WELL INSTALLED?{ CASING MAT./DIA. SCREEN:
ves(J woid TYRE MAT. LENGTH DIA, SLOT SIZE
{ €LEVATION OF: GROUND SURFAGE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE

(FT. ABOVE M.S.L)

AEMARKS:

\°-"V
\é LOG OF TEST BORING

DESCRIPTION REMARKS

WELL CONST.
GRAPHIG
LITHO LOG

A

“Sand, Tine to medium, predominantly fine | MOIst .
Some silt and shell fragments, organics

Sand, medium to coarse, shell fragments, Moist, very
1ight brown _ clean sand
Sand, predominantly coarse, shell Groundwater at
fragments, light brown-gray, wood chips 5.0 feet

Sand, coarse with shell to 7-1/2; silty
clay, wood chips 7-1/2 - 8-1/2, light
brown-black Net

-
O

-t
th

llll'lllll!lll'

brown

17 ,
=3 1 .

:Al sS | 4 122 Sand, coarse shell fragments, light
=19

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Spiit Spoon, ST = Sheiby Tube, CSC = Continuous Soil Core



SS

ST

1.5

175

14

19
26

Clay, slightly plastic, very stiff,
gray

Tube full; good smaple

Clay aquiclude
at 53.0 feet

Page 2_of_2
ORING NO.
FRED C. HART ASSOCIATES, INC. |**"ceoo17
9“’« LOG OF TEST BORING 5
©E 2 Q
< =
% DESCRIPTION REMARKS § 5 5

L

AJ“HUI'!'I'!'B'E“H'l‘HfI'l'g‘l

annl

BOTTOM OF BORING = 58.5 feet
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I

E E FRED C. HART ASSOCIATES, 'NC. BORING/WELL LOCATION SXETCH MAP
= ?]_ N
BORING NO. E ¢ {
GEQ- 18 :
PRQJECT NO.J/NAME LOCATION
CPC - GEO-CON/00064-01-00002 Bay City, Michigan
DRILLING CONTRACTOR/DRILLER ] -
|_CTI and Associates, Inc./Harry Bledsden
HART GEOLOGIST/QOFFICE .
Paul L. Kanaskie/Cherry Hill_
ORILLING EQUIPMENT/METHQD SIZE/TYPE OF BIT SAMPLING METHQD START/FINISH DATE
Rotary/ 3-1/4" 1.D. SS, ST 08/10-08/10
WELL INSTALLED?{ CASING MATJDIA, SCREEN:
ves(J wo TYPE MAT. LENGTH DIA. SLOT SIZE
.| ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABOVE M.S.L)
PR Last boring on lagoon area
<’ .
LOG OF TEST BORING 8| o
z e
Q |ga
. 3 |<E
w |k
, DESCRIPTION REMARKS 2 |83
19, Si1ty sand, some organics (roots), few 4 -
L.1.q a pebbles to 1/2* (sand predominantly fine) Dry
- 1.8 2, Sand, medium to coarse to 2.5 feet, clay
L | ISS |1.4 €2 | lense at 2.5 feet (shell fragments, Moist at 3.0
— 3.( pebbles to 1/4"), light brown, gray feet
4.0 Ag Sand, medium to coarse, predominantly
_1 SS 1.5 32 coarse, little shell fragments, light Groundwater at
- brown 5.0 feet
—6.0
;7'0 23 Sand, coarse, very clean, some shell Very wet,
— ¢ ISS |1.§ "4 fragments, light brown sand heaving
- 8.5 up in aguers
10
15

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: S$S = Split Spoon, ST = Sheiby Tube, CSC = Continuous Sail Core
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FRED C. HART ASSOCIATES, INC. |**™eio-16
«l
5 =
‘\q&%\é LOG OF TEST BORING 2| g
S o (g2
< xz
DESCRIPTION REMARKS ;l' é 5

B

Clay aquiclude
at 56.0 feet

- « |10 Clay, pebbles to 1/4", slightly plastic,

SS 16 14
B 20 very stiff, medium gray
— 59 20
Ed |stlizs Clay _
[~ 61 :
N ' ' BOTTOM OF BORING = 61.0 feet

Wnﬁlﬂlll!l[lilblgaﬂﬂlll!‘lgulll.u




Professional Service Industries, Inc. LOG OF SOIL BORING N. GEO-- 1A

Michigan Testing Engineers Division O~-CON.ING  ecr_ Proposed Slurry Wall
JOB NO , 411-75026 __ 14 1987 LocaTion _CEC Group
. SURFACE ELEV. 585.5" patg _11-2-87 Bay City, Michigan
. HECEi ‘ EE , PSF__ Iy
- [meeT T e SOIL DESCRIPTION Do gt | Mo | Jvten |peeme e &,
Sandy TOPSOIL, moixt
3 T
Mix SAND, moist
2
3
4
5
Mix SAND, wet
6
7
8
9
10
1 MARL, moist, soft
12
13
14
15
1
1 |16 1
S 1
17 2
1
2 18 A
SS 1
19 1
1
3 20 1
SS 1
21 1
1
4 22 1
SS 1
23 2
2
5 24 Medium SAND, brown, wet and layers of 2
ss B | peat, medium compact 9
25 4
Medium SAND, brown, wet, medium compact 3 :
TYPE OF SAMPLE REMARKS: ' : ‘ . GROUND WATER OBSERVATIONS
D - DISTURBED : : s : G W ENCOUNTERED AT 5 fT. - OWs.
| 85 - SPLIT SPOON R G W ENCOUNTERED AT 23 FI. O WMs.
T v B - G W AFTER COMPLETION FT. INS.
L b+ : - G W AFTER HRS. FT. INS.




Professional Service Industries, InC.  contiuarion oF soi soRie wo. GEO-- 1A

Michigan Testing Engineers Division PROJECT ___Proposed Slurry Wall

, J0B NO. 411-75026 LOCATION __CPC Group

' SURFACE ELEV. 585,5" DATE _11-2-87 Bay City, Michigan
S| oep | ~ SOIL DESCRIPTION e rorm| Moue | Dy tey, e — W

Medium -SAND, brown, wet, medium compact

Coarse SAND, brown, wet, compact

Medium SAND, brown, wet, medium compact

Medium SAND, brown wet and streaks of
peat, slightly compact

SILT, gray and layers of brown sand,
wet, slightly compact

\ONN»—-.—-NHH»—-NM»—»—-v—-H»—-v—-NHHNwNumeND—-J—\wMw

Medium SAND, brown, wet, extremely
compact

Medium SAND, brown, wet, very compact

16
30
19
18
. 12
CLAY, gray with pebbles, moist, extremely 14
stiff 19

TYPE BF SAMPLE REMARKS: PLUGGING PROCEDURE

0 - DISTURBED MINERAL WELL ACT PERMIT NO.
§S - SPLIT SPOON

t - UNDIST LINER HOLE SEALED-WITH BETWEEN

Coarse SAND, brown, wet, extremely
compact




Professional Service Industries, Inc.
Michigan Testing Engineers Division

JOB NO

411-75026

LOG OF SOIL BORING NO. GEO - 2A
proJECT __Proposed Slurry Wall

LocATioN _CPC_Group

SURFACE ELEV. 586" pATE _11-2-87 Bay City, Michigan

Sampls
2 Typs Depth

SOIL DESCRIPTION

Penetration | Moisture | Dry Oen. Unc. Comp. Sirength PSF Str.
Blows for 6° ® WLPCF. Op Qv %

Mix sand -and concrete, FILL, moist

10

11

12

RIVER BOTTOM, wet

13

14

15

16

17

18

19

20

21

22

23

24

25

Fine SAND, brown, wet, extremely compact

D
SS

TYPE OF SAMPLE

- DISTURBED
- SPLIT SPOON

. IINMCY UINER

REMARKS:

GROURD WATER DBSERVATIONS

6 W ENCOUNTERED AT 5 . 0 ms.
6 W ENCOUNTERED AT 25 f1. 0 WS
G W AFTER COMPLETION FT. ms.




Professional Service lndustries, Inc.  conmuation oF SoiL BoRING No. GEQ = 2A

Michigan Testing Engineers Division PROJECT __Proposed Slurry Wall
JOB NO. 411-75026 LOCATION _CPC Group :
' SURFACE ELEV. 586" pATE _11-2-87 Bay City, Michigan
ia%nyn;: Depth SOIL DESCRIPTION a?:::t;;:n%n Mnlé:ure veerPOE'} uaz.umn.snmmn 33; s‘/‘.!
56 Fine SAND, brown, wet, extremely compact
27
j 28 N
29
‘ 14
1 30 : 16
SS 10
31 10
| —_— 8
,2 32 _10
8§ 11
33 Fine SAND, brown, wet, very compact ;2
13 34 9
'SS . 10 -
35 11
3
4 36 ’ 5
3 . 8
37 ' 12
6
5 38 8
SS 11
39 14
: 3
| 6__J§ 40 , 5
SS 12
41 15
7 a2 Coarse SAND, brown, wet, extremely 36
s compact 20
43 33
S
|8 | 44 15
SS 26
45 25
: ‘ 6
9 46 . 9
15
47 25
' , 15
10 48 25
35
49| 40
: 15
| 11 50 | [ Coarse SAND and GRAVEL, brown, wet, U 30
1 ct 45
TYPE OF SAMPLE REMARKS: PLUGGING PROCEDURE
D - DISTURBED MINERAL WELL ACT PERMIT NO.
SS - SPLIT SPOON .
UL - UNDIST LINER __ HOLE SEALED WITH - BETWEEN




Professional Service Industries, Inc.  conmuation of soi soae Ko. GEO- - 24

Michigan Testing Engineers Division

PROJECT _Proposed Slurry Wall

JOB NO. 411-75026 LOCATION _CPC Group
SURFACE ELEV. 586" DATE _11-2-87 Bay City, Michigan
IR SO DESCAPTION T R e s
. 45
51 Coarse SAND and GRAVEL, brown, wet, 65
extremely compact 7
12 52 16
| SS 18
53 25
9
13 54 15
SS 21
55 30
56
57
58
59
60
61
62
63 CLAY, gray with pebbles, moist, 8
very stiff 3
14 64 10
SS 14
65
END OF BORING
66
67
68
69
70
71
72|
73
7 -
75

TYPE OF SAMPLE REMARKS:
D - DISTURBED

ee en T CbNNa




Professional Service Industries, Inc.

LOG OF SCIL BORING NO. GEQO = 34

Michigan Testing Engineers Division PROJECT ___ Proposed Slurry Wall
JOB NO 411-75026 LOCATION __CPC Group
) SURFACE ELEV. 586.5' DATE _11-4-87 Bay City, Michigan
i ~Comp, Sirengih PSF__
3'Toe| | pentn SOIL DESCRIPTION oo | "o | ey, gt — A
Sandy TOPSOIL, brown, moist
1 L.
Medium SAND, brown, moist
2
3
4
5
Medium SAND, brown, wet
6
MARL
7
8
9
RIVER BOTTOM and WOOD, wet, compact 2 _
1 10 | & ,
SS 4 |
11 5
— 4
2 12 3
SS ~ RIVER BOTTOM and WOOD, wet, medium 2
18 | compact 2
2.
3 14 1
SS MARL and PEAT, wet, soft L
15 1
1
4 16 1
SS 1
17 1
1
5 18 1
SS 2
19 1
2
6 20 1
SS 2
21 1
Medium SAND, brown, wet, medium 3
- 22 compact 4
§S 2
- 23 3
4
N 24 v 4
S Medium SAND, brown, wet and streaks 4
: 25 of peat, compact g
TYPE OF SAMPLE REMARKS: GROUND WATER OBSERVATIONS
gs '[S’LSWR?PE‘?O" G W ENCOUNTERED AT 5 fr. 0 s
(S5 - SR G W ENCOUNTERED AT 9 FI. o NS
UL - UNDIST LINER
G W AFTER COMPLETION FT. INS.
TW - THIN WALL TUBE A w ACTCD une FT INS




Professional Service Industries, Inc.  coxtmuarion or so soring wo. GEO_- 3A

Michigan Testing Engineers Division ‘PROJECT__Proposed Slurry Wall
JOB NO. 411-75026 ~ LocaTioN _CPC_Group
SURFACE ELEV. 586.5' paTe _11-4-87 Bay City, Michigan
Te| | Oeot SOIL DESCRIPTION e IR TN s e e
| | Medium SAND, brown, wet and streaks 6
9 26 of peat, ‘compact 8
55 27 Medium SAND, brown, wet and streaks of g
peat, extremely compact 3
10 28 17
SS 6
29 9
' . 15
11 30 21
SS 4
31 Coarse SAND, brown, wet, compact 4
B 6
12 32 9
SS 6
N < 6
N 7
13 N 34 10
SS C 10 -
35 oarse SAND and GRAVEL, brown, wet, 10
very compact 11
14 36 14
SS_ 6
‘ 37 9
N 11
115 38 14
55 39 Medium SAND, brown, wet, extremely ?2
N ] compact 26
16_JR 40 | 30
SS 9
41 15
| 30
17 42 33
SS 10
43 15
_ 25
18 44 40
SS 9
45 15
17
19 46 25
ss ' 10
47 10
19
20 48 30
SS ‘ 10
49 19
25
21 50 25
9
TYPE OF SAMPLE REMARKS: PLUGGING PROCEDURE
D - DISTURBED MINERAL WELL ACT PERMIT NO.
§S - SPLIT SPOON
C A i HOLE SEALED WITH BETWEEN




Professional Service Industries, Inc.  coxmuarion or soi sormg vo. __GEQ - 38

Michigan Testing Engineers Division PROJECT__ Proposed Slurry Wall

JOB NO 411-75026 LOCATION _CPC Group

SURFACE ELEV. 586.5' DATE __11-4-87 Bay City, Michigan

T ' Penetration | Moisture | Dry Den. Unc_Comp_ Strangih PSF Sir.
C3mote] | o SOIL DESCRIPTION Blows lor 6| % | WLPLE. i W %

9

51 Medium SAND, brown, wet, extremely 15

compact 25

122 M52 40

18s 10

! 53 10

15

54 20

55

56

57' . CLAY, gray with pebbles, moist,

very stiff

; 58

59

60

61 END OF -BORING

62

63

64

65

66

67

68

69

70

71

72

13

74

75

TYPE OF SAMPLE REMARKS:

D - DISTURBED

§S - SPLIT SPOON

UL - UNDIST LINER
TW . THIN WALL TUBE




Professional Service Industries, Inc. LOG OF SOIL BORING N0, ___GEO = 4A
Michigan Testing Engineers Division PROJECT _Proposed Slurry Wall
JOB NO. 411-75026 : LOCATION _CPC_GRoup

SURFACE ELEV. 588.5" oate _11-4-87 Bay City, Michigan

Penetration | Moi . Unc. Comp. Sirength PSF ir.
SImOIE ™ ey SOIL DESCRIPTION v v | Moldrs T Doy et e —

——\ SIONES T

Medium SAND, brown, moist

Medium.SAND, brown, wet

RIVER BOTTOM and VEGETATION, moist,

" soft

MARL and VEGETATION, moist, soft

3
1SS W15

16

17

18

19

20

22

23

24 MARL and WOOD, moist, firm

8

[ s 25 | /Medium SAND, brown, wet and streaks of \
pea act

L
ool PR e = o e = o N s e O [N e

TYPE OF SAMPLE REMARKS: GROUND WATER OBSERVATIONS

D - DISTURBED G W ENCOUNTERED AT 6 FT. O NS

SS - SPLIT SPOON G W ENCOUNTERED AT 25 FI. Q INS.
tt . HINDIST [INFR £ W AFTER CAMPI ETION FT. INS.




Professional Service Industries, Inc.  conmnuation oF soiL BORING Mo, GEQ - 4A

Michigan Testing Engineers Division PROJECT__ Proposed Slurry Wall

JOB NO 411-75026 LOCATION _CPC_Group

SURFACE ELEV. ~_588.5" DATE _11-4-87 Bay City, Michigan

[ Penetration | Moisture | Ory Den. Unc. Comp. Strength PSF Str.
SToal | e | SOIL DESCRIPTION penetratin | Mojgture | By Den, | o 4 T

Medium SAND, brown, wet and streaks of 6

26 peat, compact b)

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

TYPE OF SAMPLE REMARKS: , ' PLUGGING PROCEDURE
D - DISTURBED MINERAL WELL ACT PERMIT NO.

§S - SPLIT- SPOON
' _ LuNeT §INER HALE CEAL BN WITH ___ BETWEEN




Professional Service Industries, Inc.  coxtmuarion or sow song wo. GEO - 4A

Michigan Tes’(ing Engineers Division PROJECT __Proposed Slurry Wall

JOBNO 411-75026 LOCATION _CPC Group >

SURFACE ELEV. 588.5' DATE _11-4-87 Bay City, Michigan

Sample Penetration | Moisture | Dry Den Unc. Comp. Strength PSF .
3Type| | oo SOIL BESCRIPTION Bowsior 8| S | WUPELE. T 0 ¥

Medium SAND, brown, wet and streaks of

—\ peat, compact _/ 11

17

wn pNO

CLAY, gray with pebbles, moist, 21

extremely stiff 27

END OF BORING

56

57

S8

59

60

6

62

63

64

65

66

67

68

69

70

71

72

73

74

15

TYPE OF SAMPLE AEMARKS:

D - DISTURBED

SS - SPLIT SPOON

UL - UNDIST LINER
Tw . THIN WALL TUBE




Professional Service Industries, Inc. L0G OF SOIL BORING No. ____GEQ = 5A
Michigan Testing Engineers Division proJEcT_ Proposed Slurry Wall
JOB NO 411-75026 LOCATION _CPC_Group

SURFACE ELEV. 581" DATE 11-5-87 Bay City, Michigan

/

Penelration | Molsture | Dry Den. Unc. Comp. Sirength PSF Str.

; I
i"r"fp: Depth S0IL DESCRIPTION Blowstor6°| % | WL.PCF. [T Qu %

10

11

12

13

14

15

16

17

18

19

20

21 Medium SAND, brown, wet

22

23

24

25

TYPE OF SAMPLE REMARKS: GROUND WATER OBSERVATIONS

gs . gLSLTI?RsBP%)ON ‘ G W ENCOUNTERED AT 21 FT. O INS.
i G W ENCOUNTERED AT FT. INS.
Ul - UNDIST LINER G W AFTER COMPLETION FT. INS.




Professional Service Industries, Inc.  cosmuarion or soiL BoRING ne. GEO - 5A

Michigan Testing Engineers Division PROJECT __Proposed Slurry Wall

- JOB NO 411-75026 LOCATION __CPC Group

SURFACE ELEV. 581' DATE _11-5-87 Bay Citv, Michigan

ST oo SOIL DESCAIPTION srons g O | ey, e

Medium SAND, brown, wet

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

SILT and SAND, gray, wet, slightly

44 compact

45

48

47

48

49

50 CLAY, gray with pebbles, moist,

very stiff

TYPE OF SAMPLE REMARKS: PLUGGING PROCEQURE

D - DISTURBED ‘ MINERAL WELL ACT PERMIT NO.
S - SPLIT SPOON
UL - UNDIST LINER HOLE SEALED WITH BETWEEN




Professional Service Industries, Inc.  coxtiuamion o soiL soRING M. GEQO - 5A

Michigan Testing Engineers Division PROJECT __Proposed Slurry Wall
JOB NO. 411-75Q026 i LOCATION _CPC Group

SURFACE ELEV. 581" DATE _11-5-87 Bay City, Michigan

Sampie
& Type

i ] Unc, Comp. S PSF )
[ Toesm SOIL DESCRIPTION eneation | Moighore | Dy Jen |t

55 W51 CLAY, gray with pebbles, moist,

very stiff

52

53

54

55 CLAY, gray with pebbles, moist,

wm |

S stiff

= Q0|00 |ON

56

N 57

END OF BORING

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

14 .

75

l

TYPE OF SAMPLE REMARKS:

D - DISTURBED
§S - SPLIT SPOON

mn HunIeT 1 IMep




Professional Service Industries, Inc. Log OF SOIL BoRNG Ny, ___GEO - 6A

‘Aichigan Testing Engineers Division pROJECT _ Proposed Slurry Wall

JOB NO 411-75026 LOCATION __CPC Group

SURFACE ELEV. 586" ' DATE _11-5-87 Bay Citv, Michigan

Penetration Mul.slun Dry Den. Unc. Comp. Strength PSF Str.

$rsit | Deptn SOIL DESCRIPTION Biowsfor6°| % | WLPCF. ) Qu kL

SAND, brown, moist

10

11

12

13

14

15

16

17

e

18

19

20

21

22

23

24

25

Medium SAND, brown, wet

TYPE OF SAMPLE REMARKS: . GROUND WATER OBSERVATIONS

gs - gLsir#nsa;oo(m ' G W ENCOUNTERED AT 6 FT. O Ins.
: G W ENCOUNTERED AT 25 FT. 0 INS.
UL - UNDIST LINER G W AFTER COMPLETION FT. INS.

s, nae WAl THIAL




Professional Service Industries, Inc.

Michigan Testing Engineers Division
JOB NO 411-75026

'

/

CONTINUATION OF SOIL BORING NO. GEO -.6A

PROJECT _Proposed Slu;‘ry Wall

LOCATION _CPC_Gxoup

DATE _11-5-87

Bay City, Michigan

SURFACE ELEV. 586"

Sampls
& Type

Depth

SOIL DESCRIPTION

Penetration | Moisture | Dry Den. Unc. Comp. Strength PSF

Str.

Blows for 6° ] WL P.C.F. 0p

Qu

%

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Medium_SAND, brown, wet

D -
SS -

uL -
TW _ THIN WAIT THRE

TYPE OF SAMPLE

DISTURBED
SPLIT SPOON
UNDIST LINER

REMARKS:

PLUGGING PROCEDURE
MINERAL WELL ACT PERMIT NO.

HOLE SEALED WITH

BETWEEN




Professional Service Industries, InCc.  contnuarion of soi soring wo. GEO_ - 6A
Michigan Testing Engineers Division PROJECT ___Proposed S1 Wall
JOB NO 411-75026 LocaTion __CPC Group

. SURFACE ELEV. 586' DATE _11-5-87 | Bay City, Michigan

Penetration | Moisture | Dry Den. "Unc. Comp. Sirangth PSF St
ATt | Dot SOL DESCRIPTION Bowsir g | o | WOPEE. ] ‘i

& Type
Medium SAND, brown, wet

51

52 CLAY, gray with pebbles, moist, 10
1 extremely stiff 15
SS 53 24
27

54

END OF BORING

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

11

12

13

1

15

TYPE OF SAMPLE REMARKS:

D - DISTURBED

§S - SPLIT SPOON

UL - UNDIST LINER
TW - THIN WALL TUBE




Professional Service Industries, Inc,

Michigan Testing Engineers Division

JOBNO 411-75026

LOG OF SOIL BORING NO.

GEQ - 7A

PROJECT___Proposed Slurry Wall

LocaTioN __CPC Group

SURFACE ELEV. 587"

DATE _11-6-87

— Bay City, Michigan

Sample Depth

& Type SOIL DESCRIPTION

Panetration Mnl.slure QOry Den.

Blows for 6° ) WLPCF.

0p

Unc. Comg. Surength PSF str.
%

Qu

Mix sand FILL, moist

7 RIVER BOTTOM

10

11

12

13

14

b

16

17

18

18

20

21

24

5 Medium SAND, brown, wet

TYPE OF SAMPLE REMARKS:

0 - DISTURBED
SS - SPLIT SPOON
UL - UNDIST LINER

GROUND WATER DBSERVATIONS

G W ENCOUNTERED AT
G W ENCOUNTERED AT
G W AFTER COMPLETION

6
24

FT. O ms.
FT. (O INS.
FT. INS.




Professional Service Industries, Inc.  conmuanon or sou soae o, GEQ = 72

Michigan Testing Engineers Division PROJECT __ Proposed Slurry Wall

JOB NO 411-75026 . LOCATION __CPC Group-
SURFACE ELEV. _ 587' DATE _11-6-87 Bay City, Michigan

Ssmple Penetration] Molsturs | Dry Den. Unc_Comg. Slrangth PSF Str.
3Type| | Deoth SOIL DESCRIPTION Blowsfor 6| % | WCPLE. b W %

Medium SAND, brown, wet

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

TYPE OF SAMPLE REMARKS: PLUGGING PROCEDURE

D - DISTURBED B . MINERAL WELL ACT PERMIT NO.
§S - SPLIT SPOON




Professional Service Industries, Inc.  conrmusrion or so soring wo. GEQ - 7A

Michigan Testing Engineers Division PRoJECT Proposed Slurry Wall
JOB NO 411-75026 LOCATION _CPC Group

SURFACE ELEV. 587" DATE __11-6-87 Bay City, Michigan

I P Comp. PSF
3 Ti| | Dot SOIL DESCAIPTION Bowsir & | % | WOPGE, g %

51 Medium SAND, brown, wet

52

153

54

55 Coarse SAND and GRAVEL, brown, wet

56

57

58

59

60

61

62

1 63 8

CLAY, gray with pebbles, moist, 10

tiff
64 very s 17

65

66 END OF BORING

67

68

69

70

71

72

73

74

75

TYPE OF SAMPLE REMARKS:

D - DISTURBED

SS - SPUT SPOON

UL - UNDIST LINER

1 TW . THIN WALL TUBF




SR

BORING/WELL LOG DATA
KECK CO

NSULTING SERVICES, INC.

I

PROJECT: CPC - Bay City

WELL/BORING No. | MW-1S

LDCATIONt Bay City, Michigan

DATE DRILLED' December 8, 1988

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA.: _galvanized/2-inch

TOTAL DEPTH DRILLED: 15 feet BGL

TOTAL CASING: 7.5 feet

GROUND ELEVATION: 586.4 feet T.O.C. ELEVATIOM: s589.29 feet
#7 slot stainless steel
GROUT TYPE/QUANTITY:  dry bentonite/1 bag SCREEN TYPEAENGTH: 10 geet
GROUT INTERVAL(S): surface - 3 feet ‘BGL SCREENED INTERVAL: 5 - 15 feet BGL
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE:

sand

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 3 - 15 feet BGL

STATIC WATER LEVEL: NA DATE:

REMARKS: Geology based on auger cuttings

LOGGED BY: Jim Gell SIGNATURE:!

DEPTH | Game | FORMATION DESCRIPTION

0-1' CLAY; sand, brown, concrete fragments

1-2* ICLAY; sand, light brown, concrete fragments

2-7" |SAND; clay, brown, moist, wood and concrete fragments
7-15" SAND ;

grayish-brown, wet, shell fragments




BORING /WELL LOG DATA -

KECK CONSULTING SERVICES, INC.

‘-;:JECTu CPC - Bay City WELL/BORING Nos | mw-2s
LOCATION:  Bay City, Michigan DATE DRILLED' pecemier 12, 1988 ,
DRILLNG METHOD:  Hollow-Stem Auger CASING TYPE/DIA.: galvanized/2-inch
TOTAL DEPTH DRILLED: 15 feet BGL TOTAL CASNG: 7.5 feet
GROUND ELEVATION: ~ 586.4 feet TOC. ELEVATION: 589.82 feer

GROUT TYPE/QUANTITY: dry bentonite/1 bag

#7 slot stainless stee]
SCREEN TYPE/LENGTH 10 feet

GROUT INTERVAL(S): surface - 3 feet BGL

SCREENED INTERVAL: 5 - 15 feet BGL

DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE:  sang

WATER LEVEL ELEVATION: NA GRAVEL PACK INTERVAL: 3 - 15 feet BGL
STATIC WATER LEVEL: na DATE:

REMARKS! Geology based on augér cuttings

LOGGED BY: Jim Gell SIGNATURE:

DEPTH | "o e- | FORMATION DESCRIPTION

0-1' CLAY; sand, brown

1-3.5¢ CLAY; sand, dark brown

3.5-8! SAND; clay, brown, moist, concrete and wood fragments

8-15"

SAND; grayish-brown, wet, shell fragments




s L T ——

BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

IR

 —
PROJECT: CPC - Bay City WELL/BORING Nos |_MWw-3D i
LOCATION: Bay City, Michigan DATE DRILLED' pecember 9, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA: galvanized/2-inch
TOTAL DEPTH DRILLED: 30 feet BGL TOTAL CASNG:  27.5 feet
GROUND ELEVATION:  586.4 feet T.0.C. ELEVATION: 588 .43 feet

GROUT TYPE/QUANTITY: slurry grout/200 gallons

#7 slot stainless stee]

SCREEN TYPEALENGTH: '5 gaet

GROUT INTERVAL(S): surface - 20 feet BGL

SCREENED INTERVAL: 25 - 30 feet BGL

DEPTH TO WATER: 10 feet BGL GRAVEL PACK TYPE:  sand
WATER LEVEL ELEVATION: NA GRAVEL PACK INTERVAL: 20 - 30 feet BGL
STATIC WATER LEVEL NA DATE:

REMARKS: Geology based on auger cuttings

LOGGED BY: Jim Gell SIGNATURE:
pEPTH | T20/"C | FORMATION DESCRIPTION

0-1' CLAY; sand, brown, concrete fragments

1-3 CLAY; sand, light brown, concrete fragments

3-7 SAND; clay, brown, moist, wood debris

7-16" SAND; gray, wet, shell fragments

16-19' CLAY; silt, grayish~-brown

19-30" SAND; gray, wet




SRS

BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  CPC - Bay City WELL/BORING No. L-mw-4D
LOCATION:  Bay City, Michigan DATE DRILLED' pecember 12, 1988
DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA: galvanized/2-inch
TOTAL DEPTH DRILLED: 30 feet BGL TOTAL CASING: 27.5 feet

GROUND ELEVATION: 586.2 feet T.0.C. ELEVATION: 589.51 feet

GROUT TYPE/QUANTITY: slurry grout/100 gallons

7 slot stainl teel
SCREENTYPE/LENGTH:gf:e: stainless stee

GROUT INTERVAL(S): surface - 20 feet BGL

SCREENED INTERVAL: 25 _ 30 feet BGL

DEPTH TO WATER: 8 feet BGL

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 20 - 30 feet BGL

STATIC WATER LEVEL NA DATE:

REMARKS:! Geology based on auger cuttings

LOGGED BY: Jim Gell SIGNATURE:

DEPTH | 20T | FORMATION DESCRIPTION

0-1' CLAY; sand, brown, concrete fragments

1-3° CLAY; sand, dark brown, concrete fragments

3-8* SAND; clay, grayvish-brown, moist, wood and concrete fraagments
8-17" SAND; gray, wet, shell fragments

17-20" CLAY: silt, grayish-brown

20-30" SAND; gray, wet

EMRTE A L e e e



BORINGC/ wELL LOG DATA
KECK CO

NSULTING SERVICES, INC.

PROJECT:  CPC - Bay City

WELL/BORING No. LMi-58

LOCATIONt Bay City, Michigan

DATE DRILLED' December 8, 1988

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA: galvanized/2-inch

TOTAL DEPTH DRILLED: 15 feet BGL

TOTAL CASING: 7.5 feet

GROUND ELEVATION: 587.2 feet

T.0.C. ELEVATIOM: 590.71 feet

GROUT TYPE/QUANTITY: dry bentonite/l1 bag

#7 slot stainless steel]

GROUT INTERVAL(S): surface - 3 feet BGL

SCREENED INTERVAL 5 - 15 feet BGL

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE: sand

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL 3 - 15 feet BGL

STATIC WATER LEVEL: NA DATE:

REMARKS: Geology based on auger cuttings

LOGGED BY:  Jim Gell

SIGNATURE:

pePTH | Te/SML| FORMATION DESCRIPTION

0-2' CLAY; brown, wood fragments

2-4.5" CLAY; dark brown, wood fragments

4,5-15" SAND; gray, wet, shell fragments




BORING /WELL, LOG DATA

KECK CONSULTING SERVICES, INC.

R

PROJECT:  CPC - Bay City WELL/BORING Nou L py—6s
LOCATION _pay City, Michigan DATE DRILLED' pecember 8, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA: galvanized /2-inch
TOTAL DEPTH DRILLED: 15 feet BGL TOTAL CASING: 7.5 feet

‘GROUND ELEVATION:  586.9 feet

T.O.C. B.EVA“W: ?90.68 feet

GROUT TYPE/QUANTITY: dry bentonite/l1 bag

SCREEN TYPE ENGTH: #7 slot stainless steel

GROUT INTERVAL(S): surface - 3 feet BGL

10 feet
SCREENED INTERVAL' 5 - 15 feet BqL.

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE: sand

WATER LEVEL ELEVATION:  NA

GRAVEL PACK INTERVAL: 3 - 15 feet BGL

STATIC WATER LEVEL pNa DATE:
REMARKS! Geology based on auger cuttings
LOGGED BY: Jim Gell SIGNATURE:
DEPTH | 'Gape | FORMATION DESCRIPTION
0-2.5" CLAY; brown, wood fragments
2.5-4.5" CLAY; dark brown, wood fragments
4.5-16" 'SAND; gray, wet, shell fragments




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

re—— e ———
PROJECT: CPC - Bay City WELL/BORING - No. | Mw-7s
LOCATION: Bay City, Michigan DATE DRILLED' pecenber 8, 1988

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA. galvanized/2-inch

TOTAL DEPTH DRILLED: 15 feet BGL TOTAL CASNG: 7.5 feet

GROUND ELEVATION: 588.8 feet 1.0.C. ELEVATION: 592.3] feet .
GROUT TYPE/QUANTITY: dry bentonite/1 bag SCREEN TYPE/LENGTH: 1g oaor Stainless stee]
GROUT INTERVAU(S): surface - 3 feet BGL SCREENED INTERVAL 5 - 15 feet BGL

DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE:  sand

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 3 - 15 feet BGL

STATIC WATER LEVELC Na DATE

REMARKS: Geology based on auger cuttings

LOGGED BY: Jim Gell SIGNATURE:
DEPTH | Gz | FORMATION DESCRIPTION

0-3"' | cLAY; sand, brown, wood and metal fragments
3-4" CLAY; dark brown, oil odors

4-15"' - SAND; gray, wet, shell fragments




PROJECT:

BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

CPC - Bay City

WELL/BORING No. L. MW-8S

LOCATION:

Bay City, Michigan

DATE DRILLED: December 8, 1988

DRILLING METHOD: Hollow-Stem Auger

CASING TYPE/DIA: galvanized/2-inch

TOTAL DEPTH DRILLED:

15 feet BGL

TOTAL CASING: 7.5 feet

GROUND ELEVATION:

588.4 feet

T.0.C. ELEVATION: 590.72 feet

GROUT TYPE/QUANTITY: dry bentonite/1 bag

#7 slot stainless steel
SCREEN TYPE/LENGTHZ 10 feet

v

GROUT INTERVAL(S):  surface - 3 feet BGL SCREENED INTERVAL: 5 - 15 feet BGL
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE:  sand
WATER LEVEL ELEVATION: NA GRAVEL PACK INTERVAL: 3 - 15 feet BGL
STATIC WATER LEVEL  NA DATE
REMARKS! Geology based on auger cuttings
LOGGED BY! Jim Gell SIGNATURE:
pePTH | 2950 | FORMATION DESCRIPTION
0-3.5' CLAY; sand, brown, wood and metal fragments
3.5~4" CLAY; dark brown, oil odors
4-15" - SAND; gray, wet, shell fragments




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  CPC - Bay City WELL/BORING No. kMi-9D

LOCATIONt Bay City, Michigan DATE DRILLED: December 8, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA: galvanized/2-inch

TOTAL DEPTH DRILLED: 30 feet BaL TOTAL CASING: 27.5 feet

GROUND ELEVATION:  588.7 feet T.OC. ELEVATION: 591 6 feet

GROUT TYPE/QUANTITY: slurry grout/100 gallons | SCREEN TWPEAENGTH: &g ooor Stoiniess stes
GROUT INTERVAL(S):  surface - 23feet BGL SCREENED INTERVAL 25 - 30 feet BGL
DEPTH TO WATER: 8 feet BGL GRAVEL PACK TYPE:  sand

WATER LEVEL ELEVATION: Nx=

GRAVEL PACK INTERVAL: 25 - 30 feet BGL

STATIC WATER LEVEL pNa DATE:
REMARKS: Geology based on auger cuttings
LOGGED BT Jim Gell SIGNATURE:
DEPTH | e | FORMATION DESCRIPTION
0-3' CLAY; sand, brown, wood and metal fragments
3-4' CLAY; dark brown, oily odors
4-17" SAND; gray, wet, shell fragments
17-22" CLAY; silt, grayish-brown
22-30"' SAND.: gray, wet




BORING WELL LOG DATA

NSULTING SERVICES, INC.

h

PROJECT: CPC - Bay City WELL/BORING No.t | MW-10D
LOCATION Bay City, Michigan DATE DRILLED' Dpecember 7, 1988
DRILLING METHOD: ~ Holllow-Stem Auger CASING TYPE/DIA.: galvanized/2-inch
TOTAL DEPTH DRILLED: 30 feet BGL TOTAL CASING: 27.5 feet
GROUND ELEVATION: 588.3 feet T.0.C. ELEVATION: 591.14 feet
#/ slot stainless steel

GROUT TYPE/QUANTITY: slurry grout/100 gallons | SCREEN TYPEAENGTH: 10 feet

]
GROUT INTERVAL(S): surface - 22 feet BGL SCREENED INTERVAL: - 25 - 30 feet BGL

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE:  sand

- WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL: 22 - 30 feet BGL

STATIC WATER LEVEL: pa DATE:

REMARKS! Geology based on auger cuttings

LOGGED BY: Jim Bell SIGNATURE:
'DEPTH | 2050 | FDRMATION DESCRIPTION

0-3.5' CLAY; sand, brown, wood and metal fragments

3.5-4! CLAY; dark brown, oily odor

4-16"' - |SAND; gray, wet, shell fragments

16-23' CLAY; silt, grayish-brown

23-30"' SAND; gray, wet




— BORING /WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City

WELL/BORING No. |_Mw-11S

LOCATIDN: Bay City, Michigan

DATE DRILLED' pecember 8, 1988

DRILLING METHOD:  Hollow-Stem Auger

CASING TYPE/DIA:  galvanized/2-inch

TOTAL DEPTH DRILLED: 15 feet BGIL

TOTAL CASING: 2.5 feet

GROUND ELEVATION: 587.4 feet

T.0.C. ELEVATION: 591.29 feet

GROUT TYPE/QUANTITY: dry bentonite/1 bag

#7 slot stainless steel
SCREEN TYPE/LBV'GTH. 10 feet

GROUT INTERVAL(S): surface - 3 feet BGL

SCREENED INTERVAL: 5 - 15 feet BGL

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE: sand

WATER LEVEL ELEVATION: NaA

GRAVEL PACK INTERVAL: 3 _ 15 feet BGL

STATIC WATER LEVEL: pna DATE:
REMARKS: Geology based ‘on auger cuttings
LOGGED BY: Jim Gell SIGNATURE!
DEPTH | oo/ | FORMATION DESCRIPTION
0-1' ICLAY; sand, brown
1-3°" ICLAY: sand dark brown
3-15' SAND; gray, wet, shell fragments




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

—
PROJECT: CPC - Bay City WELL/BORING No.lLmw-125

LOCATION: Bay City, Michigan DATE DRILLED' pecember 8, 1988

DRILLING METHOD:  Hollow-Stem Auger CASING TYWPE/DIA:  ga1vanized/2-inch

OTAL DEPTH DRILLED: 15 feet BGL TOTAL CASING: 7.5 feet

GROUND ELEVATION:  586.9 feet TOC. ELEVATON:  590.25 feet .

GROUT TYPE/QUANTITY: dry bentonite/1 bag _

#7 siot stainless steel
SCREEN TYPEALENGTH: 50 gaor

GROUT INTERVAU(S): surface - 3 feet BGL

SCREENED INTERVAL: 5 _ 15 feet BGL

DEPTH TO WATER: 8 feet BGL

GRAVEL PACK TYPE:  garg

WATER LEVEL ELEVATION: NA

GRAVEL PACK INTERVAL 3 - 15 feet BGL

STATIC WATER LEVEL: na DATE:
REMARKS: Geology based on auger cuttings

LOGGED BY:  Jim Gell SIGNATURE:

DEPTH | "eme | FORMATION DESCRIPTION

0-1' CLAY; sand, brown

1-3.5° CLAY; sand, dark brown

3.5-15"

SAND; gray, wet, shell fragments




0053-454 CPC/Bay City R September 25, 1985

BORING KNUMBER MW-2 TOTAL DEPTH 10! S.wW.L. (BGL) approx. 3.67'
Sample Sample : . .
Number Interval Lithologic Des<':r1pt10n
CMW-2 1" 0-1 TOPSOIL; fine-med. sand, sorted, brown, dry
MW-2 3° 2.5 -3 SANDY SILT; fine, dk. gray, dry
MW-3 5°' 4.5 - 5 SAND; fine-med., sorted w/silt, wood, shells, dk.
gray . ‘
MW-2 7! 6.5 - 7 SANDY SILT; fine sand, gray, moist, shell fragment;
MW-2 9! 8.5 -9 SANDY SILT: fine sand, gray, saturated

screen set fram 7.8 - 9.8 feet BGL

sand pack installed

cement grout

1 well guard and lock

Ground Elevation = 586.8 ft.

Top of Casing Elevation = 588.73 ft.

Piezometer: O Screen 924 #7 Pipe__ 10’ Total Depth (BGL) 9.8'




0053-454 CPC/Bay City : ...  September 24, 1985
BORING N'IMBER MW--3 TOTAL DEPTH 10" S.w.L. (DGL) approx. 6.2'
Sample Sample . . e
Number Interval Lithologic Description
MW-3 1" .0 - TOPSOIL; £ill
MW-3 3! 2.5 -3 FILL; sand, gravel, bricks, sticks, black
MW-3 5° 4.5 - 5 SAND; w/gravel, fine-med. sand, fine gravel, black,
moist
MW-3 7 6.5 - 7 SAND: fine-med., semi sorted, gray, shell fragments,
saturated
MW-3 9! 8.5 -9 SAND: fine-med., semi sorted, gray, shell fragments,
saturated w/wood chips
screen set fram 8 - 10 feet BGL
sand pack installed
cement grout
1 well guard and lock
Ground Elevation = 587.2 ft.
\ Top of Casing Elevation = 589.07 ft.
Screen _ 924 #7 pipe_10' Total Depth (BGL) __10°'

Piezometer: OO




UUD3-454 CiC/Bay City IR September 24, 1985
BORING NUMBER MA-4 TOTAL DEPTH 12¢ S.w.L. (BGL) approx. 5.1°'
Sample Sample - . e
Number Int 1 Lithologic Description
MW-4 1% 0-1 TOPSOIL; fine-med. sand, sorted, brown, dry
MW-4 3° 2.5~ 3 SAND; fine-med., sorted, brown, dry
MW-4 5°' 4,5 - 5 SAND; to silt to coarse sand to fine gravel, saturated]
w/crushed shell fragment & root systems (organics)
MW-4 7' 6.5 -7 SAND; coarse w/large amount shell fragments, root
system
MA-4 9°' 8.5 -9 SAND: fine-coarse, fine-med. gravel, shell fragments,
wood
MW-4 11°' 11.5 - 12 SANDY SILT: fine-med. sands, wood fragments, satu-
rated, gray
screen set fram 8.5 - 10.5 feet BGL
sand pack installed '
cement grout
1 well guard and lock
Ground Elevation = 588.02 ft.
Top of Casing Elevation = 586.5 ft-
Screen

Piezometer: 3

924 #7  Pipe 10! Total Depth (BGL) 10.5°'



.2 0053-454 CPC/Bay City RS September 27, 1985

BORING NUMBER MW-5

TOTAL DEPTH 10 S.W.L. (BGL) approx. 5.52'
Sample Sample ) .
Number Interval Lithologic Description
1-awi5 1 0-1 SAND; med., sorted, brown, dry
MW-5 3! 2.5 -3 SAND; fine-med., sorted, brown, dry, shell fragments;
MW-5 5°' 4.5 - 5 SAND; fine-med. . sorted, brown, dry, shell fragments,
saturated
MW-5 7! 6.5 -7 SAND; fine-coarse, non sorted, fine gravel, shell
fragments, root system
MW-5 9! 8.5 -9 SAND; fine-med., semi sorted, brown, saturated, shell
fragments
screen set fram 7.6 - 9.6 feet BGL
sand pack installed
cement grout
1 well guard and lock
Ground Elevation = 587.3 ft.
Top of Casing Elevation = 589.45 ft.
Piezometer: OO Screen _ 924 #7 Pipe__ 10’ Total Depth (BGL) _9.6' _




0053-454 CPC/Bay City |.7i.  September 27, 1985

DORING NUMBER MA-6 TOTAL DEPTH 12° S.W.L. (BGL) approx. 3.97'
mi Irsxinperi:_l . Lithologic Desc.:ription

JMW-6 1" 0-1 SAND: fine-med., sorted, brown, dry w/gravel fill

MW-6 3°' 2.5 -3 SANDY SILT; fine-med.-coarse, sorted, small amount of
fine gravel, brown, dry

MW~-6 5°' 4,5 -5 SAND: fine-coarse, non sorted, black-brown, nioist,
trace of root system; saturated at 4 ft.

MW-6 7' 6.5 - 7 SAND; fine-coarse, non sorted, black-brown, moist,
trace of root system

MW-6 9! 8.5 ~ 9 SAND: fine-coarse, non sorted, black-brown, moist,
trace of root system

11.5 - 12 SANDY SIi'.T: fine,  sorted, gray, saturated, shell

fragments

screen set fram 8.3 - 10.3 feet BGL

sand pack installed

cement grout

1 well quard and lock

Ground Elevation = 586.8 ft.:

Top of Casing Elevation = 588.15 ft.

Piezometer: OO

Screen 924 #7 Pipe__ 10' Total Depth (BGL) 10.3°
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o OHM | [=
JOB NO.,. o0 BORE HOLE NO. p_ 71
- ')ECT GM/CPC West Lagoon Dewat LOCATION Bay City, MI
DRILLING CONTRACTOR DRILLING EQUIPMENT
Construction Testing & Inspection CME 45 Hollow Stem Auger
YDROGEOLOGIST DRILLER .
H Gary Sunderland & Greg Brown Richard Near
DATE START/TIME DATE FINISH/TIME SURFACE TOTAL DEPJ,
7/1/86 1300 7/ 1/86 1500 leLEVATION approx. 587° 734 BLs
WELL CASING SCREEN TYPE
2" Stainless Steel " Stainless Steel |LENGTH 1g0' (7'-17") StoTr 10 slot
—— ———= = = —— |
GROUND WATER CASING CORE |SAMPLER| TUBE
DATE TIME DEPTH WEATHER TYPE
DIAMETER
HAMMER
WEIGHT 140 1bs
FALL 30"

) D
PTH mr
<

>

o

ol 2

GRAPHI(

LOG

4 35 o2 s BORE HOLE LO
= C2« 8 T ¢
s
W oz F130 www LITHOLOGIC DESCRIPTION time)REMARKS
P Qoo (time)
- ss = split spoon
] sample
l——<
—1
2 §S 1.5-3.0' Sand, clayey with organics, 1300
-4 X medium brown £ill (SM)
3 5
3
4 = 9
- 2 1 S§ 4.0-5.5' Sand to 4.5', Silty sand with 1315 very moist
: 5.: 2 pebbles, dark gray  (SM)
6]
3 1 SS 6.5-8.0"'" Sand-very fine to medium, dark | 1330 very wet
713 0 gray, shell fragments (SM)
] 0
8
‘ S . 3 S§§ 9.0-10.5' Sand, very silty with wood 1340 very oily
4 3 chips and shell fragments, strong oil smell
In = 5 black (SM) 0il sheen observed
¥
b
E -




PART 2 M PAGE _ 2 OF -
JOB NO 3973 BORE HOLE NO. yy_13
PROJECT GM/CPC West Lagoon Dewat LOCATION Bay City, MI !
I = :'?.;*':, > > BAAPHIG
o ; el 3 o« 8 &
w <%|oQuwlw t LITHOLOGIC DESCRIPTION REMARKS LOG
[=] QD oo @ )
= — =
= 1 S§ 11.5-13.0' Silt, clayey, Aark gray 1400 strong oil smel}
12735 1 to black, wood chips ‘(OL) sticky, very wet"
. 3
13—
14 . 2 §S 14.0-15.5' Clay, very silty, slightly 1415 very st:ickyi‘“';
-6 1 sandy with sand lenses, oily smell
= black  (OH)
15— .
1 16 -
{3 2 SS 16.5-18.0' Sand-Fine to medium, wood 1420 Wood Chips
17 = ' . . chips, med. gray to dark are oily
197 |1 . ’gray ‘ (SM)
o 2 :
18 -]
1973 .58 19.0-20.5" ’Sand-Fine'to medium, lt. to
; 38 el 'med. gray, “sand: tor 20, silt, |
120 “"slighty sandy,. clayey» wood:”
e chips; shell: ffagments: (SM):
21—
22 =
23—
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IJOB NO.

3971
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B8ORE HOLE NO.

MW-12

JECT

GM/CPC West Lagoon Dewat

LOCATION

DRILLING CONTRACTOR

DRILLING EQUIPMENT

Bay City, MI

pection CME_45 Hn‘ligg:ﬂ:_am_AuggL
OGIST DRILLER
HYOR GExo underland & Greg Brown R r
DATE START/TIME DATE FINISH/TIME SURFACE TOTAL DEPTH--
7/1/86 1600 7/1/86 1700 |ELEVATION approx. 585' 21, 5'”_1;1_.'3
WELL CASING SCREEN TYPE )
2" Stainless Steel 2" Stainless S LENGTH SLor

GROUND WATER CASING SAMPLER{:
DATE TIME DEPTH WEATHER TYPE N
DIAMETER
HAMMER
WEIGHT | 140 1hs.
‘ FALL 30"
[REMARKS

2 g2z °o > BORE HOLE LOG
2 O x -
R 9 ;5_ w4 LITHOLOGIC DESCRIPTION (time)REMARKS = ]s
St | _Oo ]
- Sand, silty loam to 1.0°' SS = Split spoon -
. small boulder at 1' (SM) sample
- . R ) . :
‘2_:'/ 3 SS 1.5-3.0" Sand-f;tne to medium gray, ‘ 1605 ‘No odor
410 |2 clean e (SP) - dry
- 2
3]
l’— :.._" . - ': :
- . S8 4.0-5.5 Sand-fine to medium, med
i1 B dark- gray,, organics
> 1
- 3 : 85.6.5-8.0' | Sand, clayey, silty with
12 (1 G I pebbles, organics, blacl;
- '_wood chips (SM) o
Cpm ,
3 2 ' 55°9.0-10.5 " Sand-fine to medium with V1620
13 |1 A ‘clay layers, pebbles, wood |-
) e err « ‘chips, shell fragments (SC) |-
17
- g




PART 2
JOB NO 3971

PAGE _ 2 OF _2

HM

BORE HOLE NO. M=12

"ROJECT

GM/CPC West Lagﬂn Dewat

LOCATION Bay City, MI

qnEMARKS

- 25|35 g"’ | SRAPHIG
EJ <Z|a 8§ w LITHOLOGIC  DESCRIPTION REMARKS LOG.
@ o .
e ———— e ettt -
] 2 SS 11.5-13.0' Sand-fine to medium, clay 1625 o
12 7] : layers, pebbles, wood chips, - '
- 14 1 shell fragments (sC)
— 0
1132 1
f 14': 1 SS 14.0-15.5' §ilt, sand, brownish gray, 1630 No odor
I 1 many wood chips, chips are poor sample return.
415 black (ML)
q
f16 :
1,, 1 SS 16.5-18.0' Clay at 17', silty, slightly| 1640 No odor
! 16 |1 sandy, dark gray to black,
- 1 organics, wood chips (OL)
18 =] “ | '
1o e
; 20_-—: $5°19.5-21.5' Shelby- tube sample
' - ’ - 100X recovery - - S
. . ~'Bottom of: sample contained\
| ~ v ., large amounts of sand andv
21 ] ¥ : some wood chips :
122 !

st dpvoafonesbornr beegadoreeldy

. Gravel Pack.t

+ Below: land surfac
{ Bentonite Seal’
Cement Cap
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PART 1 O S
JOB NO. 3 '
3971 BORE HOLE NO.
JJECT LOCATION

GM/CPC West Lagoon Dewat

Bay City, MI

DRILLING CONTRACTOR .
Construction Testing & Inspection

DRILLING EQUIPMENT
CME 45 Auger

BORE HOLE LOG

GIST DRILLER
HYDR GEO 81-1 erland & Greg Brown Richard Near T =
DATE STA /I TIME 'DATE FIN SH/TIME SURFACE TOTAL DEPTH ~ Ergicitg
‘f/29756 9788 ELEVATION EPTH:
WELL CASING oo on sc:Fs'EEN Tgfost LENGTH 1091 (7'_17') |StoOT
| == —— — —
GROUND WATER CASING
DATE TIME DEPTH WEATHER TYPE
DIAMETER
HAM
WEIGHT | 140 1bs
| . FALL 30"
REMARKS

EPTH

-ERY

ro———————

LITHOLOGIC DESCRIPTION

SS = Split Spoon """
Sample

b
iJIITIll!‘

l—-
,418 |1 SS 1.5-3.0' Clay, silty, med. ‘dark gray ~ |1055 Dry, Fi11"
N 3
“J19 |2
- i
52
6
,q20 |2 Sand, silty, brown with black |[1110 Wet
- 3 ‘lenses, k" pebbles,a N E
- 5 . R fragments
8
“q21 'SS 9.0-10.5' Sand, fine to very coarse, 1125 011 sheen

. brown rounded grains, wood
chips, shell fragments (SW)

|Dupl. sample tak
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PART 2

PR——

JOB NO 3971

BORE HOLE NO.. yyu.13

°ROJECT

LOCATION Bay City, MI

AEMARKS
Zl2glEze|3z
e |[£2|/92xj0 & LOG
w <%|lmQuwlw, LITHOLOGIC DESCRIPTION REMARKS .
[=} o ool x - —— ——— e |
19323 | 2 §§ 11.5'-13.0"' Sand, medium grained, brown | 1130 No oil ]
- 4 wood chips, shell fragments | Sheen or odor
3 2 (SP) noticed
13—
14 24 §§ 14.0'-15.5' Sand, med. to coarse, gray(sp) 1140 0il on B :;
- d, si fine, d h -
15 gggy’sﬁeiiyfragggntsarkgﬁ) shell fragments
- 0
16— i
- Sand, silty, coarse, shell 1145 ,
17125 {1 SS 16.5'-18.0' and wood fragments. _ (SP) -
0 Sand, silty, fine, less 0il sheen at
shell fragments (sM) change
18
Gravel Pack:E
. L .. | below land st
T SRR Bentonite Ses

ETERE NS Na NNt NNNRRININIATET

IR ISR INNNERNNEN INIY

Cement Cap
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- PART 1
!JOE NO. 3971

JECT GM/CPC West Lagoon Dewat LOCATION Bay C:[ty, MY
DRILLING CONTRACTOR DRILLING E
Construction Testing & Inspection Chh"i 25 I?olifo tem uger
HYDROGEOLOGIST DRILLER
ATE /TIME DAT H/TIME SURFACE
D
7745786 T13308% ELEVATION
WELL CASING SCREEN TYPE )
3‘" Stainless Steel 2" Stainless Steel |LENGTH jq¢ (7'-17") SLot
GROUND WATER .CASING CORE
DATE TIME DEPTH WEATHER | TYPE
DIAMETER
: AM
WeianT | 140 1bs.
~ . FALL 30"
'REMARKS

_, = O-Bz;"o>- BORE HOLE LOG
a I3 = 9 2« U.E'
a3 W i LITHOLOGIC DESCRIPTION
1]
426 85 1.5'-3.0"
-
-
.
e
=
27 28
- 8
o
:{ 29
)
1T
- q




PART 2

JOB NO

3971

PRGE 2

o 2.

80O

RE HOLE

NO:I MW=14. .

ROJECT GM/CPC West Lagoon Dewat LOCATION Bay City, MI

|REMARKS
T
o
‘“3-' LITHOLOGIC DESCRIPTION REMARKS
430 |1 SS 11.5'-13.0' Sand, fine t. .oarse,
1277 brown, shell fragments at
] 12.5, pebbles to 378" (W)
7 0 Sand, very fine to fine,
1371 black & brown wood chips,
- shell fragments (sM)
14 31 SS 14.0'-15.5' Sand, coarse, browm, 1415 small samﬁﬂ;=?%
pebbles to %", oil droplets | obtained, very-wet:
15.: (sM) 0il smell, sheenz:
16™]
3 32 ' SS 16.5"-17.0" Sand, coarse, brown, wood = |. 1420 g
17 - Duplicate samp

AETEE

-
(o]

il sendoseadarro boagedasao oo levis Lanaadyps

chips,ggilt,

sandy, black
o)

silt

takén,‘mainly




M

1 __oF: :
PART i PAGE -
fJos wno. BORE HOLE NO. o B
- 3971 R
ECT LOCATION o -
‘ ) GM/CPC West Lagoon Dewat Bay City, MI ]
LING CONTRACTOR 4
DRIL Construction, Testiﬁ & Inspection DmLUN%}FEQH?”SﬁrOW Stem Auger 3
THYDROGEOLOGIST A DRILLER %
r 3
[DAT T/TIME DATE FINISH/TIME SURFACE TOTAL DEPTH:. . T
1°AT5 /38786 7/29/86 ELEVATION |
WELL CASING SCREEN TYPE LENGTH.
2" Stainless Steel 2" Stainless Steel 10' $7'-l7'2
‘ GROUND WATER CASING. | CORE
DATE TIME DEPTH WEATHER TYPE
} DIAMETER
i HAMMER
WEIGtHET 140 1bs.
i . FALL 30"
''REMARKS
s g-z olg > BORE HOLE LOG
lals z|82 ¢« o
L=g < m8 wiw 5 LITHOLOGIC DESCRIPTION
e
1 i
{33 8§ 1.5'-3.0'
2':‘ Lo L
-
“3 34
5o
. 67
-
9 35
8
J36 | 2 0'-10.5"' Sand, med.. to: coarse brown
7» - - . to-black, rounded; oily (SW)
111
- .




PART 2

JOB NO 3971

PAGE 2

oFs 2

BORE HOLE NOT:

MW=1577

LOCATION

Bay City, MI

PROJECT cM/cPC West Lagoon Dewat

ZMARKS

2|2 zol 3>
o) S5«
E’ E z ; 8 :_‘ § ‘:‘ LITHOLOGIC DESCRIPTION REMARKS.
4 3712 $S 11.5'-13/0' Sand, med. to coarse, brown
127 1 to black, very silty @ 12.5'
3 (swW)
1377
14— \
J 381 SS 14.0'-15.5" Silt, slightly sandy, med. 1535 0il odor. 1
. brown to. black, wood chips, | less now sligh
15— 1 shell fragments (ML) noticeable
n 2
16
17 39 Ss 16.5'-18.0' Clay, silty, slightly sandy,| 1545 Very slig

s ovnefovnabonooltoopobontibon

piaideaealoonatenna el

'med, dark gray with black

pebbles (CL)

streaks, small




1 ___OF___2.
PART 1 . PAGE ‘
[JOB‘ NO. 3971 BORE HOLE Nc._Hu 16
1
, JECT GM/CPC West Lagoon Dewat LOCATION Bay City, MI
DRILLING CONTRACTOR DRILLS QUIPMENT
onstruction Testing & Inspection hMﬁ‘%SE Hollow Stem Auger
ROGEQLOGIST DRILLER
HYDGgr% underland & Greg Brown Richard Near -~
IDATE START/TIME DAT? FINISHITIME SURFACE TOTAL DEPTH-
é 7/30/86 ELEVATION o &
WELL CASING SCREEN TYPE
Shtstiinless steel 2" Stainless Steel JLENGTH 39t (71171) Stov
GROUND WATER CASING
DATE TIME DEPTH WEATHER TYPE
1 DIAMETER :
! ‘ HAMMER -
}'l . FALL 30" =
JREMARKS
E BORE HOLE LOG
Q.
g ‘LITHOLOGIC DESCRIPTION
| 3
e
.4 401 SS 1.5'-3.0" Sand, fine, brown, pebbles
- 4 to &", changing to black
7 4
S|
412
3 |5
5] ra
6
73 42
8— 5

5579.0'-10.5" No sample

il

LIt

11

Lild



PART 2 ] | PAGE_ 2. OF 2
JOB NO 3971 - — - BORE HOLE NO.. = |7
PROJECT GM/CPC West Lagoon Dewat LOCATION Bay City, MI
EMARKS
T
[,
; g LITHOLOGIC DESCRIPTION REMARKS ‘ bygisl®
343 | 3 SS 11.5'-13.0' Sand, coarse, tan-brown, 0810
1277 few shell fragments (SW)
,. 7 Sand, med. to fine, slightly .
i1 13— silty, brown, no shell
- fragments (swW)
183 44 SS 14.0'-15.5' Sand, very fine, silty 0815
- brown-gray, some shells
15 tree twigs, large pieces of ]
3 1 wood, wood chips (SP)| of a pine 2 x. 4’
|16
; .
1745 '§5 16.5'-18.0' Sand, very fine, silty, -] 0820
\ - 1 ' brown, large wood chips at
. : 17.5' %" white. chaulky layer
: 18 _then silty,. clay,. dark gray

plastic, spoon. get:s silty
“with depth and”shell
vfragments decrease with
depth ~ --(SP)

pieebereadiaaleraloenslbn
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JOB NO. 3977 BORE HOLE NO. MW=17"
L ION
MECT GM/CPC West Lagoon Dewat OCATIO Bay City, MI
DRILLING CONTRACTOR DRILLING EQUIPMENT
Construction, Testing & Inspection CME 45 Hollow Stem Auger
R
HYDR(?GEOgSr? Zrland & Greg Brown DRILLE Richard Near
ART/TIME DATE FINISH/TIME SURFACE TOTAL DEPTH-.
: DA7T/E3 5/ 07 86 ELEVATION isr BLS
L CASING SCREEN TYPE g
WE Stainless Steel 2" Stainless Steel |LENGTH 14¢ 7'-17Y9) stor
GROUND WATER CASING &
DATE TIME DEPTH WEATHER TYPE };
DIAMETER 4
: HAMMER i
WEIGHT [ 140 1bs, 3
F 30" o §, k3
; . ALL i '
REMARKS R g
5[Ez : 3 > BORE HOLE LOG :
& ; %2 S wjw Y LITHOLOGIC DESCRIPTION (time) REMARKS
\— . Road Gravel, Compacted, Dry ° .88 = Split Spoom: -
- Sample :
L Clay, sandy, silty, light
2_5 46 | 2 §8 1.5'-3.0"' brown, modererely_ plastic
- 6 with pebbles | . (ML) slightly moist
1 Sand .med. to coarse, black | Moderate 0il s
C RC L)
om 47 | 3 kR S'S?-‘lo.':O'j-S_‘._S" _Sand, med to coarse, black
. B A rounded well sox:ted ~wood
5]
=
48 | 55.6.5"-8.0' \med. | 0920 wet
- el gray, rounded well: sorted _7 slightly oily
- a: few shell fragments (SW) _ noticed
i 49 |3 B SVS":9.,0'7-‘1\0.5' _Sand,'_med. to'coars'e, gray '0926 B .
1 L ~ with some black streaks, few slight to moderx
- A shell fragmen’tsvi L (SW), 0il smell
11
i
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LOCATION Bay Cit][ MI

BORE HOLE NOI My—377 =

PART 2
JO8 NO 3971
PROJECT cM/cPC West Lagoon Dewat
REMARKS
= 138 o
= laglEzo|ax
a | = g b g cl O w
<< @ Ja “IE‘ [ LITHOLOGIC DESCRIPTION
1750 |1 SS 11.5'-13.0' Clay, sandy, silty, dark
= ’ brown to black, shell frag.
. black wood chips
13 _
1651 SS 14.0'-15.5' Clay, sandy, silty, med.
3 dark gray, a few pebbles
15_: and some shell frag. (CL)
- 1
16 —
17;5 52 |1 SS 16.5'-18.0' Clay, sendy, silty, med
© - to dark gray, mod..plastic,
large shell fragments (cr)
18 1 - A S

RSN ANUENE FROTR RN NI RRTH A ANNARTRUNTAY

ITERENEN

(CL)

0935 Moderateudifi
odor and shegn

0944 slightly-

0il smell

0950

REMARKS




O PAGE_ L1 __oF:_ 2~ :
PART 1 -
JOB NO. : BORE HOLE NO. _ oo - .|,
' 3971 E weis ]
LOCATION e i
JECT GM/CPC West Lagoon Dewat ° Bay City, MI : i
DRILLING CONTRACTOR DRILLING EQUIPMENT j B2
I CME 4 Auger
HYDROGEOLOGIST DRILLER %
DATE ST AT/TIME DAT FI)uSH/TIME SURFACE TOTAL DEPTH- %
30/86 ELEVATION 18! ¥
WE LL CASING SCREEN TYPE -
2" Stainless Steel _2" Stainless Steel |LENGTH 14t
===
GROUND WATER CASING
DATE TIME DEPTH WEATHER TYPE
DIAMETER
HAMMER :
WEIGHT 140 1bs B
. FALL 30"
[REMARKS
E dég:é; BORE HOLE LOG
=2 Zia . . =~
L; = =S yuy LITHOLOGIC ‘DESCRIPTION (time)REMARKS
. -§§ = Split spoon-:’
- sample
1]
= ;
24 53 |3 §s 1.5'-3.0' Clay, sandy, silty,
- 5 ’ o brown SR _
] 9 V’Sand med. to coarse, dark
3 A .gray to black, pebbles, dark’
- : ’brown to: black wood 'chips (SW).
R K
5
6 —
553
= ' oo
- i fragments
83
¥z 56 |3 : $57°9.0'<10.5" Sand, med to coarse, ‘gray to 1100 Possibly sy
"> 4 black many shell fragments :
- 3
11
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PART 2

JOB NO 3971

PAGE 2 OF 2

BORE HOLE NO. MW-18..

[
[o]
ity

piea ool eonedonne b et nn et saiaboansbaeeal

J R L s

B G

SN migem T

chips, shell fragments (ML)

PROJECT GM/CPC West Lagoon Dewat LOCATION Bay City, MI R
[EMARKS ) ~ .
x|a [286]2> Baaeed
EEICEM Y
W | <%l Quww, LITHOLOGIC  DESCRIPTION REMARKS R N
[=] o ool o
3 Sand, med. to coarse, gray '
-1 57 |1 SS 11.5'-13.0' to hlack, manv shell frag. 1105
12— grading into a sand w(g%}t )
. Clay, silty, med to dark Duplicate sample-
13— gray plastic (ML) taken to show
- ) grading in spoon—=
1477 5g SS 14.0'-15.5' Clay, sandy, silty, dark 1110 R
7 gray to black, slightly No noticeable smell
n pebbly, black wood chips R
16
- |
1727 59 |2 §S 16.5'~18.0' Clay, sandy, silty, brown
0 to gray to black, many wood | smell

- Below land Sur:
‘' Bentonite Seal
. Cement: Cap-




L4 Y E :
T ‘h. kS 1 & 2
JOB NO. . : .
juos 3971 BORE HOLE NO. 19
NECT LOCATION

GM/CPC West Lagoon Dewat

Bay City, MI

DRILLING CONTRACTOR n
Construction Testing & Inspection oR LL&';(S S QUIPMENT
OLOGIST R ;
HYDRGo > rland & Greg Brown DRILLER Richard Near 5
DATE ?TA}RTITIME DAT/E FINISHITIME SURFACE M
7 ELEVATION =
WELL CASING SC EN TY
| 2" Stainless Steel 2" Stainless Steel |LENGTH 1gv (7'-17")
GROUND WATER CASING
DATE TIME DEPTH WEATHER TYPE
DIAMETER
HAMMER
WEIGHT 140 1bs.
FALL 30"
'REMARKS 5
|52 sz *o > BORE HOLE LOG
e 1= z(a 8 oia & -
Lﬁ,_., R i LITHOLOGIC DESCRIPTION ne)REMARKS
. = Split Spoon-
. sample
1 L g
: . Sand med to coarse grained 1345 Moist -
o160 13 SS 1.5'-3.0°' 1131;; brown, large wood chips (SW) .
. 3 Sand fine, clayey,: black - }-No oc»or'
] 3 ' Lo i
= b
1|2 S5 4.0'=5.5'
- o -
- 3
= 4 : 1350 Wet
6
] 621 LA fown
= 0 'SS 6.5'-8.0" fragments i i e
] T Meus TSHT
8‘: 2 i 1ISand :ccarse,_ 'brpyn A(SP) i
9] el e ‘ e : o
-1 63 |2 $§§79.0'-10.5" Sand coarse, brown, large 1405 ,
| 2 B ‘ black wood chips many shell No oily smell
syl fragments. Some silt (sp)-
i2y .
: o 2
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PART 2 o l{'° M PAGE__ 2 OF= 2
JOB NO 3973 —— BORE HOLE N 1
PROJECT (M/CPC West Lagoon Dewat lLOCAIWON Bay City, MI
AEMARKS
Zl2.|Zz°|32
a =9 3 2l o 5
w <o Quww, LITHOLOGIC  DESCRIPTION REMARKS LOGE
) [ of — — - - — . h
12“: 64 |1 SS 11.5'-13.0' Sand, coarse, Lrown-gray, .
- many shell frag. 1large
- black wood chip, sandy silt
13;: 1 brown, slightly plastic (SP)
14;: Sand, coarse, brown, shells,
=65 | 3 SS 14.0'-15.5' wood chips (SP)
- 2 Sand, very fine, silty, bl. wood chips, shells (SM)
15 i Sand, coarse, silty, black
— wood'chips (sp) .
167]
- Sand, coarse, brown, wood
17‘“ 66 SS 16.5'-18.0"' chips, shells (SP)
= Sand, fine, silty, bl. wood chips (SM)
18;: Clay, sandy, dark,bfownb(ML)_

b breaedoenabonee bonredsnan o ona b bivaal

Ny

Bentonite Ses
Cement: Plug

,AgGravel Pack to:.35
-Below land Surfa

o
L3




JOB I°MBLR - 0053-1454 CRC/Bay City  DATE  February, 1969 P/GE

BORING NUMBER SB 4-69 TOTAL DEPTH 95! S.W.L. (BGL)
Sample From to
Number “Feet Lithologic Description
0 - 4'e" Firm moist plant waste and river bottaom f£ill
4'6" - 8'6" Canpact wet coarse river bottam sand, medium to
slight vegetation
8'6" - 10'3" Medium compact wet coarse river bottam sand
10'3" - 23'0" Extremely soft moist river bottam & marl
23'0" - 34'0" Campact wet medium brown sand, layers of silty blue
clay
34'0" - 46'6" Campact wet medium brown sand
46'6" - 56'6" Extremely stiff moist silty oxidized blue clay,
sand and pebbles '
.56'6" - 74'0" Stiff moist silty blue clay, sand and pebbles .
74'0" - 86'8" Stiff moist silty blue clay, sand and pebbles,

lenses of silt

86.'8" - 95'0" Extremely stiff moist blue clay, sand & pebbles

Piezometer: O _ Screen Pipe Total Depth (BGL)




SOB IUHETR 0053 = 1454 CPC/Bay City DATE  February, 1969 Pr.GE

BORING NUMBER SB 5-69 TOTAL DEPTH 95! S.W.L. (BGL)
Sample From to . .
Number “Feet Lithologic Description
0 - 4'6" Campact moist organic brown sand £ill, slight
vegetation, slight clay content, medium organic
4'6" - 8'6" Very campact wet medium to coarse gray sand, slight
organic matter, light vegetation
g'6" - 12'0" Campact wet medium gray sand
12'0" - 22'6" Soft moist swamp bottam
22'6" - 50'6" Campact wet medium gray sand
50'6" - 56'6" Extremely stiff moist blue clay, sand and pebbles
56'6" - 74'0" Stiff moist blue clay, sand and pebbles
74'0" - 86'0" Firm moist silty blue clay, sand & pebbles
-86'0" - 87'6" Extremely campact moist gray sand and gravel, same
large stones
87'6" - 89'6" Extremely stiff moist blue clay, sand and pebbles
89'6" - 95'0" Extremely stiff moist shaley clay, sand and pebbles,
layers of coal
Piezometer: 0O Screen

Pipe Total Depth (BGL)




Ty s
(ST SN

IR 0053-1454 CPC/BRay City pATE February, 1969 PAGE

BORING NUMBER ~ SB 6-69 TOTAL, DEPTH 95! S.W.L. (BGL)
Sample From to
Number Feet Lithologic Description

0 - 3'6" Firm moist peat and miscellaneous plant waste,
medium to high vegetation

3'6" - 7'6" Soft moist medium river bottam sand

7'6" - 12'0" Campact wet medium river bottam sand

12'0" - 22'0" Extremely soft moist marl and river bottam

22'0" - 32'0" Campact wet coarse brown sand, layers of silty
blue clay '

32'0" - 36'0" - Campact wet coarse brown sand, occasional layers

: of silty blue clay

36'0" - 48'Q" Campact wet coarse brown sand

. 48'0" - 52'0" Extremely stiff moist silty oxidized blue clay,
sand and pebbles

52'0" - 66'6" Very stiff moist silty blue clay, sand and pebbles

66'6" - 87'6" Stiff moist silty blue clay, sand and pebbles,
occasional layers of wet gray sand

87'6" - 95'0" Extremely stiff moist blue clay, sand and pebbles

Screen Pipe Total Depth (BGL) —

Piezometer: 0O




JOB ILMEIR  0p53-1454 CPC/Bay City DAIE Februarv, 1969 P/.GE

BORING NUMBER SB 7-69 TOTAL DEPTH 951 S.W.L. (BGL)
Sample From = to . . .
Number “Feet Lithologic Description
0o- 4'7" Medium campact moist medium organic sand £ill,
high clay content
4*'7" - 6'4" Stiff moist mixed brown clay and sand f£ill, slight
to medium organic streaks
6'4" - 9'0" Campact very moist coarse brown sand, f£ill
9'o" - 12'6" Medium campact wet river bottam sand, light
| vegetation, sea shells
12'6" - 23'0" Soft moist swamp bottam, high organic matter
23'0" - 48'Q" Campact wet coarse gray sand
48°'0" - 56'8" Extremely stiff moist blue clay, sand and pebbles
.56'8" -~ 72'6" Stiff moist blue clay, sand and pebbles
72'6" - 87'6" Firm moist silty blue clay
g87'6" - 89'6" Extremely stiff moist sandy blue clay, sand and
pebbles .
89'6"‘ - 95'0" Extremely stiff moist blue clay, high sand and

pebbles, hardpan

e

Plezometer: O Screen Pipe Total Depth (BGL) _____




JOB IR 9p53~1454 DATE Februarv, 1969 PAGE
BORING NUMBER SB 8-69 TOTAL DEPTH 95" S.W.L. (BGL)
Sample From to ) . L.
Number Feet Lithologic Description
0o- 3'0" Stiff moist medium organic clay .fill, sand and
pebbles, medium vegetation
3'0" - 6'10" Campact moist medium brown sand, occasional layers
of organic clay, light vegetation
6'10" - 12'6" Campact very moist to wet medium brown sand
12'6" - 23'6" Soft moist discolored swamp bottam
23'6" - 48'6" Campact wet medium to coarse brown sand and gravel
48'6" - 52'6" Extremely stiff moist blue clay, sand and pebbles
52'6" - 72'6" Stiff moist blue clay, sand and pebbles
72'6" - 83'6" Firm moist silty blue clay
' .83'6" - 86'0" Stiff moist silty blue clay
86'0" -~ 87'0" Extremely campact moist gray sand and gravel
87'0" - 95'0" Extremely stiff moist blue clay, high sand and
pebbles, hardpan.
Screen Pipe Total Depth (BGL) —

Piezometer: O




JUB TLTETR - np53-1454 DATE February, 1969 P/GE

BORING NUMBER  SB 9-69 TOTAL DEPTH  95' S.W.L. (BGL)
Sample From _to . . L
Number “Feet Lithologic Description
0 - 3'0" Campact moist topsoil, clay and sand fill
3'0" - 6'6" Slightly campact moist medium brown sand £ill
6'6" - 11'6" Loosely campact wet coarse river bottom sand,

high vegetation

11'6" - 22'0" Extremely soft moist marl, large layers of sand

22'0" - 48'¢" Camnpact wet coarse brown sand

48'6" - 52'6" Extremely stiff moist blue clay, sand and pebbles

52'6" -~ 72'6" Stiff moist blue clay, sand and pebbles

72'6" - 86'4" Firm moist silty blue clay, occasional thin streaks
of sand

-86'4" ~ 87'6" Extremely campact moist gray sand and gravel

g7'6" - 95'0" Extremely stiff moist blue clay, high sand and
pebbles

Piezometer: O Screen Pipe Total Depth (BGL) ___




JOB NUEIR - 0053-1454 CPC/Bay City  DATE  December, 1970

PAGE
BORING NUMBER sB 12-70 'IOI‘AL DEPTH 12 S.W.L. (BGL)
Sample From to : . . L
Number “Feet Lithologic Description
0 - 2'8" Campact moist river bottam sand fill, shells
2'8" - 8'6" Campact wet river bottam sand with vegetation and
shells, slightly organic
g8'6é" - 10'6" Medium campact wet river bottom sand
10'6" - 12'0" Slightly campact slightly organic river bottom sand
Piezometer: O Screen

Pipe Total Depth (BGL) —




JOB WUMBLR  0053-1454 CPC/Bay City DATE December, 1970 ‘ PAGE

BORING NUMBER g 13-70 TOTAL DEPTH 12° © S.W.L. (BGL)
Sample From to - . . e
Number “Feet Lithologic Description
0 - 3'2" Slightly campact moist river bottam sand, shells
and wood f£ill, slightly organic
312" - 8'6" Slightly campact wet river bottom sand, shells and
wood fill, slightly organic
8'6" - 12'0" Extremely loose wet coarse slightly organic river
' bottam sand

Piezometer: O3 Screen Pipe Total Depth (BGL)
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"1 BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECTy CPC - Bay City - Lagoons WELL/BORING No. SB-20
LDCATIDN! Bay City, Michigan DATE DRILLED' May 20, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA.: NA
TOTAL DEPTH DRILLED: 17 feet BGL TOTAL CASING: NA
GROUND ELEVATION: approx. -587 feet plant datum| I-0-C- ELEVATION: NA
GROUT TYPE/QUANTITY: dry bentonite/1 bag SCREEN TYPE /LENGTH: p,
GROUT INTERVAL(S): 5 - & feet BGL SCREENED INTERVAL:
DEPTH TO WATER: 5 feet BGL GRAVEL PACK TYPE: NA
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: NA

STATIC WATER LEVEL: Na DATE:

REMARKS:' This boring was continously split-spoon sampled fram a depth of 1 foot

to 17 feet BGL.

LOGGED BY!F Terrence M. Farrell

SIGNATURE:

HeO/soIL

DEPTH | sampLe

FORMATION DESCRIPTION

0-1" CLAY AND GRAVEL; gray, dry

1-3! SSS/1-3'|CLAY; grayish-brown, dry

3-3.5" |SSs/3-5'|CLAY;

grayish-brown, dry; HNu reading = 5

3.5-5' [SSS/3-5'

med., black, strong oily odor, moist; HNu reading = 5

5-7' |SSS/5-7"'

med., black, strong oily odor, saturated; HNu reading

5

7-8' [SSs/7-9'

; med., black, strong oily odor, saturated; HNu reading

2-5

8-9' [SSs/7-9'

med., dk, gray, moderate oily odor w/same shells; HNU reading

9-10.5" SSS/?I.

; med., dk. gray, moderate oily odor w/same shells;

HNU reading =

Y
10.5-11"SSS/11 dk. greenish-brown

11-13" |

11—
SSS/13"

NO SAMPLE RETAINED

13-15'

‘ 13-
I5SSS/151

SAND;

med., black, oily sheen w/shells;

HNU reading

5-10

15-16.3"

5=
SSS/17!

SAND

.o

med., black, oily sheen w/shells:

HNu reading

5

16.3-17'

15—
5SS/17°

CLAY: dk, dreenish-brown, slight oily odor, very moist

TR
.‘..r”.



BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT: CPC - Bay City - Lagoons WELL/BORING No.s  sB-21
LOCATION  Bay City, Michigan DATE DRILLED' May 20, 1988
DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA:  NA
TOTAL DEPTH DRILLED: 16 feet BGL TOTAL CASING: NA
GROUND ELEVATION: approx. 587 feet plant datum| [.0.C. ELEVATION: NA

GROUT TYPE/QUANTITY:  dry bentonite/l1 bag

SCREEN TYPE/LENGTH: NA

GROUT INTERVAL(S): 5 - % feet BGL

SCREENED INTERVAL: NA

DEPTH TO WATER: 5 feet BGL

GRAVEL PACK TYPE: NA

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL NA

STATIC WATER LEVEL: NA DATE:

REMARKS! This boring was continuously split-spoon sample from a depth of 2 feet
to 16 feet BGL

LOGGED BYt Terrence M. Farrell SIGNATURE!

DEPTH | ame - | FORMATION DESCRIPTION

0-1' CLAY AND GRAVEL; gray, dry

1-3' |SSS/2-4'|CLAY; grayish-brown, dry; HNu reading = 2

3-4' SSS/2-4'| SAND; med., dk. gray, strong oily odor, moist; HNu reading = 2

4-6' SSS/4-6'| SAND; med., dk. gray, strong oily odor, saturated at 5.5 feet BGL;
HNu reading = 2

6-8° SSS/6-8'| SAND; med., gray, strong oily odor, saturated; HNu reading = 2.5

8-9!' SSS/?B' SAND; med., gray, strong oily odor, saturated; HNu reading = 5-10

9-10"' SSS/?B- CLAY; dk. greenish-brown w/organic material, slight oily odor, very
moist; HNu reading = 2

10-12° SSS/%.Q_T CLAY; dk. greenish-brown w/organic material, slight oily odor, very
moist; HNu readding = 2 ' ’ .

12-14" SSS/%ET CLAY; dk. greenish-brown w/organic material, slight oily odor, very
moist; HNu reading = 0 ’ - )

14-16"' SSS/‘}?J CLAY; dk. greenish-brown w/organic material, slight oily odor, very
moist, HNu reading = 0




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC -~ Bay City - Lagoons

WELL/BORING

No+  gB-22

'LOCATION'  Bay City, Michigan

DATE DRILLED: May 20, 1988

DRILLNG METHOD:  Hollow-Stem Auger CASING TYPE /DIA:
TOTAL DEPTH DRIUED: 16 feet BGL TOTAL CASING:
GROUND ELEVATION: approx. 587 feet plant datum T.0.C. ELEVATION:

GROUT TYPE/QUANTITY: dry bentonite/1 bag

SCREEN TYPE/LENGTH:

GROUT INTERVAL(S): 5 - & feet BQL

SCREENED INTERVAL:

DEPTH TO WATER: 5 feet BGL

GRAVEL PACK TYPE:

£ 8|5 |8 |B|B

WATER LEVEL BLEVATION:

GRAVEL PACK INTERVAL: NA

STATIC WATER LEVEL NaA ~ DATE

REMARKS: This boring was continously split-spoon sampled fram a depth of 2 feet

to 16 feet BGL.

LOGGED BY' Terrence M. Farrell

SIGNATURE:

DEPTH | 'oqme-| FORMATION DESCRIPTION

] .
0-1' CLAY AND GRAVEL; gray, dry

1-3.3' |1SSS/2-4'| CLAY; grayish-brown, dry; HNu reading = 0

3.3-4' |SSS/2-4'| SAND; med., gray, slight oily odor, moist; HNu reading = 0

4-6" SSS/4-6'| SAND; med., gray, slight oily odor, saturation at 5 feet BGL; HNu

reading = 0

reading = 0.1

6-8' SSS/6-8'| SAND; med., gray, slight oily odor w/black sand inclusion; HNu

8-
8-10' |SSS/10' | SAND; med., gray, slight oily odor w/black sand inclusion; HNU

reading = 1.0

reading = 14

10-12' |SSS/ 87 SAND; med., gray, slight oily odor w/black sand inclusion; HNu

reading = 10-13

12-14* |sss/127 |SAND; med., 1t. gray, slight oily odor w/b

lack sand inclusion: HNu

14-

reading = 5

 14-15.51SSS/14' [SAND; med., lt. gray, slight oily odor w/black sand inclusion; HNu

14-

| 15.5-161SSS/14" |CLAY; greenish-brown, very moist; HNu reading = 0.1




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:

CPC - Bay City - Lagoons WELL/BORING Nou SB-23
LOCATIDONs Bay City, Michigan DATE DRILLED:  May 20, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA:  Na

TOTAL DEPTH DRILLED: 14 feet BGL

TOTAL CASING: NA

GROUND ELEVATION: approx. 587 feet plant datum

T.0.C. ELEVATION: NA

GROUT TYPE/OUANT”Y dry bentonite/1l bag

SCREEN TYPEAENGTH: Na

GROUT INTERVAL(S): 5 - & feet BGL

SCREENED INTERVAL: N

DEPTH TO WATER: 4 feet BGL

GRAVEL PACK TYPE: NA

WATER LEVEL BLEVATION:

GRAVEL PACK INTERVAL: Na

STATIC WATER LEVEL: pp

DATE:

REMARKS: This boring was continously split-spoon sampled fram a depth of 2 feet
to 14 feet BGL ‘

LOGGED BY' Terrence M. Farrell SIGNATURE: -

DEPTH | ez | FORMATION DESCRIPTION

-1 | CLAY AND GRAVEL; gray, dry

1-3.3' |SSS/2-4'| CLAY; grayish-brown, dry

3.3-4"' |88S/2-4'|{ SAND; med., gray, slight oily odor,' moist

4-6' SSS/4-6'| SAND; med., gray, slight oily odor, saturated

6-8" SSS/6-8'| SAND; med., black, oily sheen, saturated

8-10" SSS/?E' SAND: med., black, oily sheen, saturated

10-12° sssAloLT SAND; med., black, oily sheen, saturated

12-13.7'SSS/14" |SAND; med., black, oily sheen, saturated

SSS/14-'- CLAY; greenish-brown, very moist

13.7-14"

(] _.,'.l



BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.
PROJECT: CPC - Bay City - Lagoons WELL/BORING Nou SB-24
)LDCATIDNt Bay City, Michigan DATE DRILLED: May 20, 1988
DRILLING METHOD:  Hollow-Stem Auger CASING TYPE/DIA: NA

TOTAL DEPTH DRIUED: 16 feet BGL

TOTAL CASING: NA

GROUND ELEVATION: approx.. 587 feet plant datum

T.O.C. ELEVATION:  pa

GROUT TYPE/QUANTITY:  dry bentonite/1 bag

SCREEN TYPE/LENGTH: na

GROUT INTERVAL(S): 5 - % feet BGL

SCREENED INTERVAL: Na

DEPTH TO WATER: 5 feet BGL

GRAVEL PACK TYPE: na

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL: Na

STATIC WATER LEVEL: NA

DATE:

REMARKS' This boring was continuously split-spoon sampled from a depth of 2 feet
to 14 feet BGL |

LOGGED BY:  Terrence M. Farrell SIGNATURE:

DEPTH | ame"| FORMATION DESCRIPTION

'0-1 CLAY AND GRAVEL; gray, dry

1-4' SSS/2-4'|CLAY; grayish-brown, dry

4-4.5' [SSS/4-6'|CLAY; grayish-brown, dry
4.5-6' |SSS/4-6'|SAND; med. dk. gray, slight oily odor, moist-saturated at 5 feet BGL
6-8' [SSS/6-8'|SAND; med., gray, slight oily odor w/shells
8-
8~10' [SSS/10' [SAND; med., gray, very slight oily odor w/shells
10-12° ‘sss&g7 SAND; med., gray, very slight oily odor w/shells
12-14° ‘SSS/%T SAND: gray, clay in spoon tip
14-16' 5SS/]¢7 |CLAY; dk. greenish-brown, very moist w/organic material




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City - Lagoons WELL/BORING Nou SB-25
LOCATIDN: Bay City, Michigan DATE DRILLED: May 20, 1988
DRILLNG METHOD: Hollow-Stem Auger CASING TYPE/DIA: NA

TOTAL DEPTH DRILLED: 16 feet BGL TOTAL CASING: NA

GRCUND ELEVATION: approx. 587 feet plant datum T.0.C. ELEVATION: NA

GROUT TYPE/QUANTITY:  dry bentonite/l1 bag SCREEN TYPE/LENGTH: NA

GROUT INTERVAS): 5 - & feet BGL SCREENED INTERVAL: na

DEPTH TO WATER: 6 feet BGL GRAVEL PACK TYPE: pNA

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: NA _:.:
STATIC WATER LEVEL: NA DATE:

REMARKS! This boring was continuously split-spoon sampled fram a depth of 2 feet

to 16 feet BGL

LDGGED BY: Terrence M. Farrell SIGNATURE:

DEPTH | caee | FORMATION DESCRIPTION

0-1 CLAY AND| GRAVEL; gray, dry
1-4' |SSS/2-4'| CLAY; grayish-brown, dry

4-6' |SSS/4-6'| SAND; med., dk. gray, strong oily odor, moist

6-8' SSS/6-8'| SAND; med., gray, very slight oily odor, saturated

8-9.7' SSS/?B- SAND; med., gray, very slight oily odor, saturated

9.7-10" SSS/?B' CLAY; greenish-brown, very slight oily odor, moist w/organic material

10-11' SSS/}UT CLAY; greenish-brown, very slight oily odor, moist w/organic material
11-12° SSS/%_ZT SAND; med., gray, slight oily odor ‘

12-14' |SSS/157 |SAND; med., dk. gray, slight oily odor

14-

14-16' [SSS/7g' |CLAY; greenish-brown, very moist, very slight oily odor w/shells at
' at feet BGL




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

, PROJECT' CPC - Bay City - Lagoons WELL/BORING Not  gg-26
LOCATIONt  Bay City, Michigan DATE DRILLED: June 2. 1988
DRILLNG METHOD:  10110w-Stem Auger CASING TYPE/DIA.: NA
TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: A
GROUND ELEVATION: approx. 587 feet plant datdg-C- ELEVATION: NA
GROUT TYPE/QUANTTY: 4y bentonite / 1 hag SCREEN TYPEALENGTH:

GROUT INTERVAL(S): 5 - 1 foot BGL SCREENED INTERVAL: s
DEPTH TO WATER: approx. 6 feet BGL GRAVEL PACK TYPE: NA
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: ya
STATIC WATER LEVEL: NA DATE:

REMARKS: This boring was continuously split-spoon sampled from a depth of

2 feet to 14 feet BGL.

LOGGED BY!  Terrence M. Farrell SIGNATURE:
DEPTH | ‘g e"| FORMATION DESCRIPTION
0-1 CLAY AND GRAVEL; gravy, dry
1-3 S$8S/2-4' CLAY; with sand and gravel, brownish black, very sligggﬁ
oily odor
3-4 $8S/2-4" SAND; gray, moist, slight oily odor
4-5.5 [SSS/4-6" SAND; gray, very moist, slight oily odor
5.5-6 |S85/4-6'| SAND; very dark gray, saturated, oily odor
6-6.5 [S555/6-8'| SAND; black, saturated, strong oily odor
6.5-8 S$ss/6-8' SAND; dark gray, saturated, oily odor; 0.2 ft. clay laver
@ 7.5 feet BGL
8-10 §SS/8-10] SAND; with shells and wood fragments, gray, saturated,
sliggg oily odor
10-13.7 |SSS/10-12' SAND; with shells, gray, saturated, very slight oily odor
SSS/12-14"
13.7-14|S5S/12-1%' CLAY; with organic material, greenish-brown. soft, very
moist, odorless




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT! cpc - Bay City - Lagoons WELL/BORING Nos  gp-27
LOCATIONt  Bay City, Michigan DATE DRILLED June 3, 1988
DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA.: NA
TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: NA
GROUND ELEVATION:  approx. 587 feet plant ddtud.C. ELEVATION: A
GROUT TYPE/QUANTITY:  dry bentonite / 1 bag SCREEN TYPEALENGTH: .\
GROUT INTERVAL(S): 5 - 1 foot BGL SCREENED INTERVAL: NA
DEPTH TO WATER: approx. 4 feet BGL GRAVEL PACK TYPE: NA —
WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL:  ya
STATIC WATER LEVEL  y, DATE:

REMARKS: This boring was continously split-spoon sampled from a depth of

2 feet to 14 feet BGL.

LOGGED BYt! Terrence M. Farrell SIGNATURE!

DEPTH | fearsti-| FORMATION DESCRIPTION

0-1 CLAY AND GRAVEL; gray, dry

1-3 SSS/2-4" CLAY; with sand and gravel, brownish black, very slight
oily odor

3-4 §88/2-4"' SAND; dark grayish-brown, moist, strong oily odor

4-5.5 [58S/4-6°' SAND; grayish-tdn, very moist, slight oily odor
5.5-5.7]S85/4-6" SAND; black, very moist, oily odor

5.7-5.9 $8S/4-6" CLAY: greenish-brown, firm

5.9-6 | SSS/4-6'] SAND:; black, saturated, strong oily odor

6-8 SSS/6-8' SAND; dark gray, saturated, visable oil

8-10 $SS/8-1A' SAND: with shells, brownish-gra saturated, strong oily odor ‘
10~12 $SS/10-12' SAND: with shells and clay inclusions rayish-brown,

saturated, visable oil

12-13.8/SSS/12-114' SAND; with shells, saturated, strong oily odor
13.8-14/588S/12-1l4' CLAY; with organic material reenish-brown, soft, very

moist, odorless




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

" 1JECTt CPC - Bay City - Lagoonms WELL/BORING Nos  sB-28

LOCATION'  Bay city, Michigan DATE DRILLED: June 3, 1988

DRILLING METHOD: 011ow-Stem Auger CASING TYPE/DIA.: NA

TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: A

(GROUND ELEVATION: oo S rope pianc dacug| FOC ELEVATION: A

GROUT TYPE/QUANTITY: . ite / 1 bag | SOREEN TWEAENGTH .,

GROUT INTERVAL(SY:  « ; o . omr SCREENED INTERVAL: -

DEPTH TO WATER: approx. 4 feet BGL GRAVEL PACK TYPE: NA —

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL:  ya
STATIC WATER LEVEL: NA DATE:

REMARKS! This boring was continously split-spoon sampled from a depth of

2 feet to l4 feet BGL.

LOGGED BY: Terrence M. Farrell SIGNATURE:
- o1y | /ST | FORMATION DESCRIPTION
0-1 CLAY AND GRAVEL;: gray, dry

1-3.5 SSS/2-4‘ CLAY; with sand and gravel, brownish black, very slight

oily odor

3.5-4 |888/2-4" SAND; gray, moist, slight oily odor

4-8 $58/4-61 SAND; with shell fragments, dark gray, saturated, slight

5SS/6-8" oily odor

8-13.5 | §55/8-1(

Sss/10-42'

SAND; with shells, dark gray, saturated, slight oily odor

SSS/12-14'

13.5-14| 8SS/12-1l4"' CLAY; with organic material, greenish-brown, soft, very

moist, odorless




- BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT' cpc - Bay City - Lagoons WELL/BORING No.  SB-29

LOCATION'  pay city, Michigan DATE DRILLED Iune 3, 1988

DRILLING METHOD: .11 0u-Sren Auger CASING TYPE/DIA.: A

TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: NA

GROUND ELEVATION: approx. 587 feet plant datum T.0.C. ELEVATION: NA

GROUT TYPE/QUANTITY:  dry bentonite / 1 bag | SCREEN TYPEAENGTH:  ya

GROUT INTERVAL(S): 5-1 foot BGL SCREENED ‘INTERVAL: NA

DEPTH TO WATER: approx. 4 feet BGL GRAVEL PACK TYPE: NA -

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL:  ya =
STATIC WATER LEVEL: NA DATE:

REMARKS: This boring was continously split-spoon sampled from a depth of

2 feet to 14 feet ILGLL

LOGGED BY!  Torrence M. Farrell SIGNATURE:
pEPTH | "eW/STh | FORMATION DESCRIPTION
0-1 CLAY AND GRAVEL: grav, dry
1-3.5 BSs/2-4' CLAY; with sand and gravel, brownish black, very slight
oily odor
3.5-4 PpBSS/2-4' SAND; gray, moist, slight oily odor
4=6 5SS/4-6" SAND; with shell fragments and small clay inclusions,
A dark gray, saturated, slight oily odor
6-10 $85/6-8' SAND; with shells, gray, saturated, slight oily odor
| 555/8-10"

10-12 $55/10-12' SAND: with shells, gray, saturated, oily odor

12-13.8$SS/12-14"' SAND; with shells, gray, saturated, oily sheen

13.8-148$5S/12-14)' CLAY;

moist, odorless

with organic material, greenish-brown, soft, very




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

“"JECTt cpc - Bay City - Lagoons WELL/BORING Nos SB-30
LOCATIONt Bay City, Michigan DATE DRILLED: June 3, 1988
DRILLNG METHOD: Hollow-Stem Auger CASING TYPE/DIA.: NA

TOTAL DEPTH DRILLED: ~ 16 feet BGL TOTAL CASING: NA

GROUND ELEVATION: approx. 587 feet plant datum| T.0.C. ELEVATION: NA

GROUT TYPE/QUANTITY:  dry bentonite / 1 bag SCREEN TYPEALENGTH:  ya

GROUT INTERVAL(S)  5-1 oot BoL SCREENED INTERVA: s

DEPTH TO WATER: approx. 4 feet BGL GRAVEL PACK TYPE: NA

WATER LEVEL ELEVATION: ORAVEL PACK INTERVAL

STATIC WATER LEVEL: NA DATE:

REMARKS! This boring was continously split-spoon sampled from a depth of

2 feet to 16 feet BGL.

LOGGED BY: Terrence M., Farrell SIGNATURE:
r=nTH | H20/SIL )\ CHRMATION DESCRIPTION
0-1 CLAY AND GRAVEL; gray, dry
1-4.5 SSS/2-4" CLAY; with sand and gravel, brown, saturated, slight oily
odor |
4.5-4.7 |S85/4-6" SAND; black, moist, saturated, very strong oily odor
4,7-6 SSS/4—6' SAND; with shells and a large wood fragment, greenish-gray,

very moist, oily odor

6-6.2 |SSS/6-8' SAND; black, saturated, oily sheen

6.2-8 SSS/6-8' SAND; with shells and wood fragments, greenish-gray,

saturated, oily odor

8-10 SSS/8-10 SAND; with shells, brown, saturated, visable oil

10-14 SSS/lO-li' SAND; with shells, brown, saturated, prominent visable oil

555/12-14"

14-14.7 SSS/14-1ﬂ' SAND; with clay inclusions, brown, visable oil

14.7-16 [55S/14-14' CLAY; with organic material and wood fragments, dark

greenish-brown, soft, very moist, slight oily odor

¥ il



BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING Nou SB31-4
LOCATION: Bay City, Michigan DATE DRILLED 8/18/88
DRILLNG METHOD:  Hollow Stem Auger /D-25 CASING TYPE/DIA: o/a
TOTAL DEPTH DRILLED: 14 feet BGL TOTAL CASING: o/a
GROUND ELEVATION:  <ge s¢ Feet Plant Datum | 1-0-C- ELEVATION: e
GROUT TYPE/QUANTITY: 1. p1ue /5 hage SCREEN TYPE/LENGTH:
GROUT INTERVAS): 4 to 12 Feet BGL SCREENED INTERVAL: 1/
DEPTH TO WATER: 5 feet BGL GRAVEL PACK TYPE: /o
WATER LEVEL ELEVATION: /o GRAVEL PACK INTERVAL: /.
STATIC WATER LEVEL: DA

REMARKS: Boring was continuously split-spoon sampled from the ground surface.

LOGGED BY: James Gell SIGNATURE:
DEPTH | T20/SCIL | FORMATION DESCRIPTION
0-2.0"' GRAVEL; brown, little sand, dry
2.0'-2.4% SANDY CLAY; brown, dry
2.4"-4.51 SANDY CLAY; greyish brown, dry
4.5'-5.01 SANDY CLAY; black, dry
5.0'-6.01 SAND; grey to greyish black, shell fragments, moist, strong rotting
organic odors
6.0'-12.1" SAND; grey, shell fragments, wet, strong rotting organic odors
12.7'-14 40" SANDY CLAY; dark brown, wood and organic fragments, moist

SPLIT-SPOON SPLIT-SPOON DEPTH

SAMPLE I.D. INTERVAL - FEET BGL
SB31-1 0-2

SB31-2 2-4

SB31-3 4-6

SB31-4 6-8

SB31-5 8-10

SB31-6 10-12

SB31-7 12-14




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

DJECT: CPC - Bay City WELL/BORING Nos gg32- ¢
LOCATION: Bay City, Michigan DATE DRILLED:  g/18/88
DRILLING METHOD:  Hollow Stem Auger /D-25 CASING TYPE/DIA. n/a
TOTAL DEPTH DRILLED: 1¢ feer mer TOTAL CASING: o/
GROUND ELEVATION:  sgg g6 Feet Plant Datum | 1-0-C- ELEVATION: s
GROUT TYPE/QUANTITY: s 0 p1uo /S paos SCREEN TYPEAENGTH:
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: /.
DEPTH TO WATER: . roor meL GRAVEL PACK TYPE:
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL n/a =
STATIC WATER LEVEL /. DA

REMARKS!

Boring was continuously split-spoon sampled from the ground surface to

the depth of the prevoius boring at this location

LOGGED BY: James Gell SIGNATURE:
-pTH | H2Q/STIL | FORMATION DESCRIPTION

6;0.4' GRAVEL; light brown, sand, dry

D.4'-1.21 SANDY CLAY; brown, dry

1.2'-2.0" SANDY CLAY; grey, diesel fuel odors, moist

D.0'-8.61 SAND; grey to greyish black, shell fragments, strong diesel fuel

odors, moist to wet

B.6'-10.0 SAND, brown, strong diesel fuel odors, wet:

10.0'-14 ] SAND; black, strong diesel fuel odors, wet

14.0'-16. SANDY CLAY; dark brown, wood fragments, strong oily odors
SPLIT~-SPOON SPLIT-SPOON DEPTH
SAMPLE I.D. INTERVAL - FEET BGL
SB32-1 ' 0-2
SB32-2 2-4
SB32-3 4=6
SB32-4 6-8
SB32-5 8-10
SB32-6 10-12
SB32-7 12-14
SB32-8 14-16




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CPC - Bay City WELL/BORING No. sB33 -4
LOCATION: Bay City, Michigan DATE DRILLED: 8/19/88
DRILLING METHOD: Hollow Stem Auger /D=-25 CASING TYPE/DIA: n/a
TOTAL DEPTH DRILLED: 12.5 fet BGL TOTAL CASING: n/a
GROUND ELEVATION: 587.04 Feet Plant Datum | T.0.C. ELEVATION: o/a
GROUT TYPE/QUANTITY:  Hole Plug / 3 bags SCREEN TYPE/LENGTH: n/a
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: /a
DEPTH TO WATER: 4.6 feet BGL GRAVEL PACK TYPE: n/a '
WATER LEVEL ELEVATION: .n/a GRAVEL PACK INTERVAL: n/a
STATIC WATER LEVEL: n/a DATE:
REMARKS: Boring was continuously split-spoon sampled from the ground surface.
LOGGED BY: James Gell SIGNATURE:
pEPTH | 2O/°0H-| FORMATION DESCRIPTION
]0-0.3" GRAVEL; light brown, little sand, dry
0.3'-2.0( SANDY CLAY; brown, wood fragments, dry
2.0'-3.0f SANDY CLAY; dark brown, wood fragments, dry
3.0'-4.0¢ SANDY CLAY; black, wood fragments, dry, strong oily odor
4.0'-4.6] SANDY CLAY; brown, wood fragments, dry
4.6'-12.5"' SAND; grey, shell fragments, wet, strong organic odors
12.5' Wood in nose cone of split spoon

SPLIT-SPOON

SPLIT-SPOON DEPTH

SAMPLE I.D. INTERVAL - FEET BGL
SB33-1 0-2

SB33-2 2-4

SB33-3 4-6

SB33-4 6-8

SB33-5 8-10

SB33-6 10-12

SB33-7 12-14




BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

“RUJECT! CPC - Bay City WELL/BORING Not  ¢p3s ..
LOCATION: Bay City, Michigan DATE DRILLED' g/19/g8
DRILLING METHOD:  Hollow Stem Auger / D=-25 CASING TYPE/DIA.: o/a
TOTAL DEPTH DRILLED: 16 feet BGL TOTAL CASING: o/a
GROUND ELEVATION:  587.64 Feet Plant Datum | I-O-C. ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 5 bags SCREEN TYPEAENGTH: .
GROUT INTERVAU(S): 4 to 12 feet BGL SCREENED INTERVAL: A
DEPTH TO WATER: 4, feet BGL GRAVEL PACK TYPE: o/a
WATER LEVEL ELEVATION: n/a GRAVEL PACK INTERVAL n/a

STATIC WATER LEVEL /2 DATE:

REMARKS! Boring was continuously split-spoon sampled from the ground surface
LOGGED BY: James Gell SIGNATURE:
~cpTH | oot | FORMATION DESCRIPTION
0-2.0" - { GRAVEL; brown, little sand, dry
2.0'-4.0 SANDY CLAY; greenish grey, trace gravel, dry
4.0'—13.5' SAND; grey, shell fragments, strong oily/rotting organic odors, wet
13.5'-1640"' SANDY CLAY; dark brown, dry
SPLIT-SPOON SPLIT-SPOON DE?TH‘
SAMPLE I.D. ‘ INTERVAL - FEET BGL
SB34-1 - 0-2
SB34-2 2-4
SB34~-3 4=6
SB34-4 ) . 6=8
SB34-5 8-10
SB34-6 10-12
SB34-7 12-14
SB34-8 14-16




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: CpC - Bay City WELL/BORING Not  gp3s5 - 4
LOCATION: Bay City, Michigan DATE DRILLED: g/77/88
DRILLING METHOD:  Hollow Stem Auger /D-25 CASING TYPE/DIA.: /a
TOTAL DEPTH DRILLED: 18 feet BGL TOTAL CASING: n/a
GROUND ELEVATION: 587.23 Feet Plant Datum| 1-0-C- ELEVATION: s
GROUT TYPE/QUANTITY: _ Hole Plug / 6 bags SCREEN TYPE/LENGTH: /.
GROUT INTERVAL(S): 4 to 12 feet BGL SCREENED INTERVAL: 1/,
DEPTH TO WATER: 5 feet BGL GRAVEL PACK TYPE: /. —
WATER LEVEL ELEVATION:  n/a GRAVEL PACK INTERVAL: _ /. =
STATIC WATER LEVEL DATE:
REMARKS! Boring was continuously split-spoon sampled from the ground surface. ,
LOGGED BY: James Gell SIGNATURE:
pepTH | Y2380 | CORMATION DESCRIPTION
0-0.5' GRAVEL; brown, little sand, dry
0.5'-1.9' __SANDY CLAY; brown, dry
1.9°=5.0° __SANDY CLAY:; dark grey, dry
5.0'=15.5° SAND; grey, shell frapgments
.15.5'-18.0' SANDY CLAY; dark brown, strong oilv odors. oily sheen. moist |

SPLIT-SPOON SPLIT-SPOON DEPTH

SAMPLE I.D. INTERVAL - FEET BGL
SB35-1 0-2
SB35-2 2-4
SB35-3 4=6
SB35-4 6-8
SB35-5 8-10
SB35-6 10-12
SB35-7 12-14
SB35-8 14-16
SB35-9 16-18




BORING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

il

T YJECT:  cpc - Bay City WELL/BORING Nou  cpac . g
LOCATIONt  Bay City, Michigan DATE DRILLED: g/23/88
DRILLING METHOD: 0110w Stem Auger / D25 CASING TYPE /DIA.: Wa
TOTAL DEPTH DRILLED: 16 feer BGL TOTAL CASING: o/a
GROUND ELEVATION:  587.02 Feet Plant Datum | T-O.C. ELEVATION: n/a
GROUT TYPE/QUANTITY: Hole Plug / 6 bags SCREEN TYPEAENGTH:  _/,
_GROUT INTERVAUS): 4 0 12 feet BGL SCREENED INTERVAL
DEPTH TO WATER: 4 feet BGL . GRAVEL PACK TYPE: n/a
WATER LEVEL ELEVATION: /4 GRAVEL PACK INTERVAL /o
STATIC WATER LEVEL: o/a DATE:

REMARKS! Boring was continuously split-spoon sampled from the ground surface.

LOGGED BY: James Gell SIGNATURE:
PTH HEO/SCIL | FORMATION DESCRIPTION
0-0.5' GRAVEL: brown, little sand, dry
SILTY CLAY; brownish grey, oily odors, dxy _
SAND: grey, shell fragments, strong oily odors/rotten organic
odors, wet
SILTY CLAY: dark brown, trace sand. strong oily odor
SPLIT-SPOON SPLIT-SPOON DEPTH
SAMPLE I.D. : INTERVAL - FEET BGL
SB36-1 0-2_
SB36-2 ~ 2-4
SB36-3 ' 4=6
SB36-4 6-8
SB36-5 8-10
SB36-6 10-12
SB36-7 12-14
\  SB36-8 14-16







APPENDIX C

PLAN C-1 - EXISTING WELLS
1990 STATIC WATER ELEVATIONS
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APPENDIXD

- PLAN D-1- SAMPLING LOCATIONS
MASTER ANALYTICAL RESULTS LISTING
SUMMARY OF ANALYSIS TABLES
DATA BASE






MSA Master Analytical Results Listing

Soils and Sludge

GENERAL MOTORS, POWERTRAIN DIVISION

Location

CMW-2
DB-1-1
DB-1-10
DB-1-11
DB-1-12
DB-1-13
DB-1-14
DB-1-15
DB-1-16
DB-1-2
DB-1-3
DB-1-4 °
DB-1-5
DB-1-6
DB-1-7
DB-1-8
DB-2-1
DB-2-11
DB-2-12
DB-2-13
DB-2-14
DB-2-15
DB-2-16
DB-2-2
DB-2-3
DB-2-4
DB-2-5
DB-2-6
DB-2-7
GE0190002
GE0190203
GE0190406
GE0190709
GE0200002
GE0200203
GE0200406
GE0200709
GE0210002
GE0210203
GE0210406
GE0210709
GE0220002
GE0220203
GE0220406
GE0220709
GE0230002
GE0230203

BAY CITY, MICHIGAN

Sampling Date

05/21/91
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86
11/18/86

11/18/86

11/18/86
11/18/86
11/18/86
08/26/87
08/26/87
08/26/87

08/26/87

08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87

'Analxses

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs






MSA Master Analytical Results Listing
Soils and Sludge

GENERAL MOTORS, POWERTRAIN DIVISION

Location

GE0230406

GEO230709
GE0240002
GE0240203
GEO0240406
GE0240709
GE0250002
GE0250203
GE0250406
GEO250709
GE0260002
GE0260203
GE0260406
GEO260709
GEO270002
GE0270203
GEO270406
GE0270709
GE0280002
GE0280203
‘GE0280406
GEO0280709
GEO50002
GE050203
GE050203
GEO50406
GEO50709
GE060002
GE060203
GE060203
GEO60406
GEO60709
GEO70002
GE070203
GEO70203
GEO70406
GEO70709
GE080002
GE080203
GEO80203
GEO80406
GEO80709
GE090002
GE090203
GE090406
GEO090709
KCS110002

BAY CITY, MICHIGAN

Sampling Date

08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/26/87
08/03/87
08/03/87
08/06/87
08/03/87
08/03/87
08/03/87
08/03/87
08/06/87
08/03/87
08/03/87
08/04/87
08/04/87
08/06/87
08/04/87
08/04/87
08/04/87
08/04/87
08/06/87
08/04/87
08/04/87
08/04/87
08/05/87
08/05/87
08/05/87
07/08/88

Analyses

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
VOCs
PCBs
PCBs
PCBs
PCBs
VOCs
PCBs
PCBs
PCBs
PCBs
VOCs
PCBs
PCBs
PCBs
PCBs
VOCs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs

(b)






MSA Master Analytical Results Listing

Soils and Sludge

GENERAL MOTORS, POWERTRAIN DIVISION

Location

KCS8110203
KCS110305
KCS110507
KCS110709
KCS110910
KCSs111012
KCS120010
KCS130010
KCS140010
KCS150010
KCS210002
KCS210204
KCS210406
KCS5210607
KCS210709
KCS210911
KCs211112
KCS220010
KCS230010

KCS5240010 .

KCS250010
KCS310002
KCS310204
KCS310406
KCS310607
KCS310709
KCS310911
KCS311112
KCS320010
KCS340010
KCS350010
KCS410002
KCS410204
KCS410406
KCS410607
KCS410709
KCS410911

KCs411112

KCS420010
KCS5430010
KCS440010
KCS450010
KS-169
KSC330010
MSA-1-1
MSA-1-2
MSA-1-3

BAY CITY, MICHIGAN

Sampling Date

07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/15/88
07/15/88
07/15/88
07/15/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/15/88
07/15/88
07/15/88
07/15/88
07/08/88

07/08/88

07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/15/88
07/15/88
07/15/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/08/88
07/15/88
07/15/88
07/15/88
07/15/88
04/10/86
07/15/88
11/18/86
11/18/86
11/18/86

Analyses

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
METs, PCBs
PCBs
GCs ,PCBs
GCs ,PCBs
GCs ,PCBs

(c)






MSA Master Analytical Results Listing
Soils and Sludge

GENERAL MOTORS, POWERTRAIN DIVISION

BAY CITY, MICHIGAN (4a)

Location Sampling Date Analyses
MSA-1-4 11/18/86 GCs ,PCBs
MSA-1-5 11/18/86 GCs ,PCBs
MSA-1-6 11/18/86 GCs ,PCBs
MSA-1-7 11/18/86 GCs ,PCBs
MSA-2-1 11/18/86 ~ GCs ,PCBs
MSA-2-2 11/18/86 ' GCs ,PCBs
MSA-2-3 11/18/86 GCs ,PCBs
MSA-2-4 11/18/86 GCs ,PCBs
MSA-2-5 11/18/86 GCs ,PCBs
MSA-2-6 11/18/86 GCs ,PCBs
MSa-2-7 11/18/86 GCs ,PCBs
MSA-2-8 11/18/86 GCs ,PCBs
MSA-3-1 11/18/86 GCs ,PCBs
MSA-3-2 11/18/86 GCs ,PCBs
MSA-3-3 11/18/86 GCs ,PCBs
MSA-3-4 11/18/86 GCs ,PCBs
MSA-3-5 A 11/18/86 GCs ,PCBs
MSA-3-6 11/18/86 GCs ,PCBs
MSA-3-7 11/18/86 GCs ,PCBs
MSA-3-8 11/18/86 GCs ,PCBs
MSA-4-1 11/18/86 GCs ,PCBs
MSA-4-2 11/18/86 GCs ,PCBs
MSA-4-3 11/18/86 GCs ,PCBs
MSA-4-4 11/18/86 GCs ,PCBs
MSA-4-5 11/18/86 - GCs ,PCBs
MSA-4-6 11/18/86 GCs ,PCBs
MSA-4-7 11/18/86 GCs ,PCBs
MSA-4-8 11/18/86 GCs ,PCBs
MSA-5-1 11/18/86 GCs ,PCBs
MSA-5-2 11/18/86 GCs ,PCBs
MSA-5-3 11/18/86 GCs ,PCBs
MSA-5-4 11/18/86 GCs ,PCBs
MSA-5-5 11/18/86 GCs ,PCBs
MSA-5-6 11/18/86 GCs ,PCBs
MSA-5-7 11/18/86 GCs ,PCBs
MSA-5-8 11/18/86 GCs ,PCBs
MSA330010 07/15/88 PCBs
MW-1-1 09/25/85 PCBs
MW-1-11 12/03/85 PCBs
MW-1-3 12/03/85 PCBs
MW-1-5 12/03/85 PCBs
SB-16-0.3 12/03/85 PCBs
SB-16-1 12/03/85 PCBs
SB-16-2 12/03/85 PCBs
SB-17-0.3 12/03/85 PCBs
SB-17-1 12/03/85 PCBs
SB-17-2 12/03/85 PCBs






MSA Master Analytical Results Listing
Soils and Sludge

Location

SB-B-1-1
SB-B-1-3
SB-B-1-5
SB-B-1-7
SB-B-2-1
SB-B~-2-1
SB-B-2-3
SB-B-2-5
SB-B-2-7
SB-C-1-1
SB-C-1-3
SB-C-1-5
SB-C-1-7
SB-C-2-1
SB-C-2-3
SB-C-2-5
SB-C-2-7
SB-C-3-1
SB-C-3-3
SB-C-3-5
SB-C-3-7
SB-D-1-1
SB-D-1-3
SB-D-1-5
SB-D-1-7
SB-D=-2-1
SB-D-2-1
SB-D-2-3
SB-D-2-5
SB-D-2-7
SB-D-3-1
SB-D-3-3
SB-D-3-5
SB~-D-3-7
SB-E-1-1
SB-E-1-3
SB-E-1-5
SB-E-1-~7
SB-E-2-1
SB~E-2~3
SB-E-2-5
SB-E-2-7
SB-E~3-3
SB-E-3-5
SB-E-3-7
SB-F-1-3
SB-F-1-5

GENERAL MOTORS,

Sampling Date

10/01/85
12/03/85
12/03/85
12/03/85
10/01/85
12/03/85
12/03/85
12/03/85
12/03/85
10/01/85
12/03/85
12/03/85
12/03/85
10/01/85
12/03/85
12/03/85
12/03/85
10/02/85
12/03/85
12/03/85
12/03/85
10/01/85
12/03/85
12/03/85
12/03/85
10/01/85
12/03/85
12/03/85
12/03/85
12/03/85
10/02/85
12/03/85
12/03/85
12/03/85
10/01/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85
12/03/85

POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Analyses

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs

(e)






MSA Master Analytical Results Listing
Soils and Sludge

GENERAL MOTORS, POWERTRAIN DIVISION

BAY CITY, MICHIGAN (£)
Location Sampling Date Analyses
SB-F-1-7 12/03/85 PCBs -
SB-F=-2-3 12/03/85 PCBs
SB-F-2-5 12/03/85 PCBs
SB-F=-2-7 12/03/85 PCBs
SB-F-3-1 10/02/85 PCBs
SB-F-3-3 12/03/85 PCBs
SB-F-3-5 12/03/85 PCBs
SB-F-3-7 12/03/85 PCBs
SB-F-4-1 10/03/85 PCBs
SB-F-4-3 12/03/85 PCBs
SB-F-4-5 12/03/85 PCBs
SB-F-~4-7 12/03/85 PCBs
SB-G-1-1 09/30/85 PCBs
SB-G-1-3 12/03/85 PCBs
SB-G-1-5 12/03/85 PCBs
SB-G-1-7 12/03/85 PCBs
SB-G-2-1 10/02/85 PCBs
SB-G-2-3 12/03/85 PCBs
SB-G-2-5 12/03/85 PCBs
SB-G-2-7 12/03/85 PCBs
SB-G-3~-1 10/02/85 PCBs
SB-G-3-3 12/03/85 PCBs
SB-G-3-5 12/03/85 PCBs
SB-G-3-7 12/03/85 PCBs
SB-H~1-1 09/30/85 PCBs
SB-H-1-3 12/03/85 PCBs
SB-H-1-5 12/03/85 PCBs
SB-H-1-7 12/03/85 PCBs
SB-H-2-1 10/02/85 PCBs
SB-H-2-3 12/03/85 PCBs
SB-H-2-5 12/03/85 PCBs
SB-H-2-7 12/03/85 PCBs
SB-H-3-1 10/02/85 PCBs
SB-H-3-3 12/03/85 PCBs
SB-H-3-5 12/03/85 PCBs
SB-H-3-7 12/03/85 PCBs
SB-H-4-1 10/03/85 PCBs
SB-H-4-3 12/03/85 PCBs
SB-H-4-5 12/03/85 PCBs
SB-H-4-7 12/03/85 PCBs
SB-H-5-1 10/03/85 PCBs
SB-H~-5-3 12/03/85 PCBs
SB-H-5-5 12/03/85 PCBs
SB-H~5-7 12/03/85 PCBs
SB-I-4-1 10/03/85 PCBs
SB-I-4-3 12/03/85 PCBs
SB-I-4-5 12/03/85 PCBs






MSA Master Analytical Results Listing
Soils and Sludge

Location

SB-I~4-7
SB-I-5-1
SB-I-5-3
SB-I-5-5
SB-I-5-7
SB-I-6-1
SB-I-6-3
SB-I-6-5
SB-I-6-7
SB310204
SB310406
SB310608
SB310810
SB311012
SB311214
SB320204
SB320406
SB320608
SB320810
SB321012
SB321214
SB330204
SB330406
SB330608
SB330810
SB331012
SB340204
SB340406
SB340608
SB340810
SB341012
SB341214
SB350204
SB350406
SB350608
SB350810
SB351012
SS-1
SS5-2
55-3
S5S-4

Sampling Date

12/03/85
10/03/85
12/03/85
12/03/85
12/03/85
10/03/85
12/03/85
12/03/85
12/03/85
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02788
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/02/88
06/03/88
06/03/88
06/03/88
06/03/88
06/03/88
10/28/87
10/28/87
10/28/87
10/28/87

GENERAL MOTORS, POWERTRAIN DIVISION
BAY CITY, MICHIGAN

‘Analyses

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
PCBs
VOCs
VOCs
VOCs
VOCs

(9)






MSA Master Analytical Results Listing

Groundwater and Surface Water

GENERAL MOTORS, POWERTRAIN DIVISION

Location

DB-1
DB-1
DB-1
DB-1
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
DB-2
LMW-20D
MsSa-1
MSA-1
Msa-2
MSsA-2
MSaA-3
MSA-3
MSA-3
MSA-3
MSA-4
MSA-4
MSA-4
MSaA-4
MSA-4
MSa-4
MSA-4
MSa-4
MSA-4
MSA-4
MSA-4
Msa-4
Msa-4
MSA-5
MSA-5
MSA-5
MSA-5
MSA-5

BAY CITY, MICHIGAN

Sampling Date

12/09/86
05/27/87
03/29/88
06/07/88
12/09/86
05/27/87
07/21/87
03/29/88
06/07/88
10/04/88
01/05/89
05/26/89
08/23/89
11/29/89
02/22/90
06/05/90
08/22/90
11/30/90
02/28/91
03/18/91
01/05/89
12/09/86
05/27/87
12/09/86
05/27/87

12/09/86

05/27/87
03/29/88
06/07/88
12/09/86
05/27/87
03/29/88
06/07/88
10/04/88
01/05/89
12/05/89
03/01/90
07/02/90
08/22/90
12/14/90
02/28/91
03/18/91
12/09/86
05/27/87
07/21/87
03/29/88
06/07/88

(a)

Analyses

METs ,PCBs,VOCs
PCBs

PCBs

PCBs

METs, PCBs,VOCs
PCBs

PCBs,VOCs

PCBs

PCBs

PCBs

METs, PCBs,VOCs
PCBs

PCBs

METs, PCBs,VOCs
PCBs

PCBs

PCBs

PCBs

METs ,PCBs

VOCs

METs, PCBs,VOCs
METs ,PCBs,VOCs
PCBs
METs,PCBs,VOCs
PCBs
METs,PCBs,VOCs
PCBs

PCBs

PCBs

METs, PCBs,VOCs
PCBs

PCBs

PCBs

PCBs

METs ,PCBs,VOCs
METs, PCBs

PCBs

PCBs

PCBs

PCBs

METs, PCBs
VOCs
METs,PCBs,VOCs
PCBs

PCBs ,VOCs

PCBs

PCBs






MSA Master Analytical Results Listing

Groundwater and Surface Water

GENERAL MOTORS, POWERTRAIN DIVISION

Location

MSA-5
MSA-5
MSA-5
MsSa-5
MSA-5
MSA-5
MSA-5
MSA-5
MSA-5
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1

BAY CITY, MICHIGAN

Sampling Date

10/04/88
01/05/89
12/05/89
03/01/90
07/02/90
08/22/90
12/14/90
03/04/91
03/18/91
10/16/85
12/03/85
05/19/86
08/20/86
08/22/86
12/03/86
03/29/88
06/07/88

(b)
Analyses

PCBs

METs,PCBs,VOCs
METs, PCBs
PCBs

PCBs

PCBs

PCBs

METs, PCBs
VOCs
METs,PCBs
PCBs

VOCs
PCBs,VOCs
METs .
METs , PCBs
PCBs

PCBs



MSA Master Analytical Results Listing
Surface Water

Location

CB-N#6
CB-N#6
CB-N#6

GENERAL MOTORS, POWERTRAIN DIVISION

BAY CITY, MICHIGAN

Sampling Date

05/22/86
06/20/86
08/21/86

(a)

Analzses'

PCBs
PCBs
PCBs



SUMMARY OF SOIL ANALYSIS, MACHINE STORAGE AREA
GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Pg. (a)
Numn. Num.
Analyte** Range Average* Samps Dets
DIOXINS (ug/kqg)
CHLORODIBENZODIOXIN (TOT) 11.4-11.4 11.4 1 1
CHLORODIBENZOFURAN (TOT) 42.4-42.4 42.4 1 1
HEPTACHLORODIBENZODIOXIN (TO 6.97-6.97 6.97 1 1
HEPTACHLORODIBENZOFURAN (TOT 37.0-37.0 37.0 1 1
HEXACHLORODIBENZODIOXIN (TOT 2.86-2.86 2.86 1 1
OCTACHLORODIBENZODIOXIN (TOT 1.53-1.53 1.53 1 1
OCTACHLORODIBENZOFURAN (TOT) 3.56-3.56 3.56 1 1
PENTACHLORODIBENZODIOXIN (TO 0.01-0.01 0.01 1 1
PENTACHLORODIBENZOFURAN (TOT 1.64-1.64 1.64 1 1
TETRACHLORODIBENZOFURAN (TOT 0.23-0.23 0.23 1 1
METALS (mg/kgqg)
ARSENIC(U) 3.47-3.47 3.47 1 1
BARIUM(U) 108.0-108.0 108.0 1 1
BERYLLIUM 0.45-0.45 0.45 1 1
BORON 116.0-116.0 116.0 1 1
CADMIUM (U) 3.74-3.74 3.74 1 1
CHROMIUM (U) 163.0-163.0 163.0 1 1
COBALT 32.9-32.9 32.9 1 1
COPPER (U) 494.0-494.0 494.0 1 1
LEAD(U) 82.5-82.5 82.5 1 1
MERCURY (U) 0.8-0.8 0.8 1 1
NICKEL 713.0-713.0 713.0 1 1
SILVER 17.2-17.2 17.2 1 1
ZINC (U) 6521.0-6521.0 6521.0 1 1
OTHERS
CYANIDE ND-5.8 4.44 39 5
PESTICIDES (mg/kg)
AROCHLOR 1242 TCLP ND-0.0021 0.0004 12 9
AROCHLOR 1242 (U) ND-27000.0 2194.5024 73 72
AROCHLOR 1248 (U) ND-1200.0 755.0 73 2
AROCHLOR 1254 (U) ND-3100.0 327.7738 73 21
AROCHLOR 1260 (U) ND-310.0 73.9714 73 7
PCB ND-75000.0 1045.7551 241 157



Cont’d. Pg. (b)

‘ Num. Num.
Analyte** Range Average* Samps Dets
VOLATILE ORGANIC COMPOUNDS (ug/kg)
2-BUTANONE ND-330.0 330.0 4 1
2-HEXANONE ND-11.0 11.0 4 1
4-METHYL-2~—-PENTANONE ND-110.0 110.0 4 1
ACETONE 21.0-10000.0 2528.25 4 4
BENZENE ND-24.0 24.0 8 1
ETHYLBENZENE ND-19.0 19.0 8 1
METHYLENE CHLORIDE ND-110.0 35.75 8 4
TOLUENE ND-110.0 36.75 8 4
XYLENE, TOTAL ND-47.0 47.0 4 1

*#* Analyte names truncated to first 28 characters
* Average is that of "Detected" measurements



SUMMARY OF GROUNDWATER ANALYSIS, SHALLOW SAND/FILL

MACHINE STORAGE AREA
GENERAL MOTORS POWERTRAIN DIVISION
BAY CITY, MICHIGAN

Pg. (a)
Num. Num.

Analyte** Range Averagex* Samps Dets

METALS (mg/1l)
ARSENIC ND-0.021 0.0123 8 3
BARIUM ND-1.5 0.65 ] 8
CHROMIUM ND-0.21 0.11 9 4
COPPER ND-5.22 0.6813 14 8
CYANIDE ND-1.3 0.4587 7 3
IRON 0.124-0.189 0.1565 2 2
LEAD ND-0.03 0.019 9 2
MERCURY ND-0.001 0.0005 9 2
NICKEL ND-0.398 0.1326 8 7
SELENIUM ND-0.005 0.005 8 1
SILVER ND-0.01 0.01 6 1
ZINC 0.013-11.3 1.0684 14 14

PESTICIDES (mg/1l)
AROCHLOR 1242 ND-0.18 0.031 24 12
AROCHLOR 1242 (F) ND-0.0002 0.0002 20 2
AROCHLOR 1248 ND-0.003 0.0011 24 10
AROCHLOR 1248 (F) ND-0.0002 0.0002 20 2
AROCHLOR 1254 ND-0.026 0.0077 24 8
PCB 0.0009-0.03 0.0101 15 15

VOLATILE ORGANIC COMPOUNDS (ug/1l)
BENZENE ND-1.0 1.0 12 1
ETHYLBENZENE ND-3.0 3.0 12 i
METHYLENE CHLORIDE ND-10.0 10.0 12 i
TOLUENE ND-5.0 4.5 12 2
TRANS-1,2-DICHLOROETHYLENE ND-97.0 87.0 12 2
VINYL CHLORIDE ND-49.0 39.0 12 2
XYLENE, TOTAL ND-34.0 32.0 10 2

** Analyte names truncated to first 28 characters
Average is that of "Detected" measurements

*



SUMMARY OF GROUNDWATER ANALYSIS,

DEEP SAND

MACHINE STORAGE AREA
GENERAL MOTORS POWERTRAIN DIVISION

BAY CITY, MICHIGAN

Pg. (a)
Num. Num.

Analyte** Range Average* sSamps Dets

METALS (mg/1)
ARSENIC 0.001-0.052 0.0327 3 3
BARIUM 0.8-3.2 1.6667 3 3
CHROMIUM 0.03-0.12 0.07 3 3
COPPER ND-0.04 0.0207 5 3
NICKEL 0.015-0.016 0.0155 2 2
SILVER 0.01-0.02 0.015 2 2
ZINC ND-0.08 0.0493 5 3

PESTICIDES (mg/1l)
AROCHLOR 1242 ND-0.0001 0.0001 15 1
AROCHLOR 1248 ND-0.0031 0.0018 15 2
AROCHLOR 1248 (F) ND-0.0001 0.0001 13 1
AROCHLOR 1254 ND-0.0001 0.0001 15 1
PCB ND-0.0029 0.0011 5 4

VOLATILE ORGANIC COMPOUNDS (ug/l)
1,1,1-TRICHLOROETHANE ND-99.0 99.0 7 1
BENZENE ND-20.0 12.5 7 2
ETHYLBENZENE ND-270.0 270.0 7 i
METHYLENE CHLORIDE ND-15.0 13.5 7 2
TOLUENE ND-210.0 210.0 7 1
XYLENE, TOTAL ND-740.0 740.0 5 i

*% Analyte names truncated to first 28 characters
* Average is that of "Detected" measurements



SUMMARY OF SURFACE WATER ANALYSIS
MACHINE STORAGE AREA

GENERAL MOTORS POWERTRAIN DIVISION

BAY CITY, MICHIGAN

Analyte**

CHLORODIBENZODIOXIN (TOT)
CHLORODIBENZOFURAN (TOT)
HEPTACHLORODIBENZODIOXIN (TO
HEPTACHLORODIBENZOFURAN (TOT
HEXACHLORODIBENZODIOXIN (TOT
HEXACHLORODIBENZOFURAN (TOT)

PENTACHLORODIBENZOFURAN (TOT
TETRACHLORODIBENZODIOXIN (TO
TETRACHLORODIBENZOFURAN (TOT
TRICHLORODIBENZOFURAN (TOT)

Pg. (a)
Num. Num.
Range Average* Samps Dets
DIOXINS (ug/l)
ND-0.0458 0.0233 3 2
0.0014-0.0442 0.0175 3 3
ND-0.0003 0.0003 3 1
ND-0.0001 0.0001 3 1
ND-0.0001 0.0001 3 1
ND-0.0001 0.0001 3 1
OCTACHLORODIBENZODIOXIN (TOT ND-0.0185 0.0094 3 2
ND-~0.0001 0.0001 3 1
ND~-0.0273 0.0273 3 1
0.0011-0.0396 0.0159 3 3
0.0046~0.0046 0.0046 1 1
PESTICIDES (mg/l)
ND-0.013 0.013 2 1

PCB

** Analyte names truncated to first 28 characters
* Average is that of "Detected" measurements
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