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Detroit Beach — Section 205
Subsurface Conditions Summary

Proj ect L ocation

The project site for the Detroit Beach Section 205 Flood Control Project is located along Lake
Erie in Frenchtown Township, Monroe County, Michigan. Refer to Figure 1 below for the
approximate project location.
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Figure 1. Project Location.

Site Geology

The geology in the vicinity of the project site generally consists of lacustrine clays, silts and
sands overlain by various fill materials. Native deposits in the area of the site are comprised of
mostly lake bed deposits overlying bedrock. Drift thickness within this area ranges between 11
and 50 feet below existing grade. Bedrock consists of limestone and dolomite of the Late
Silurian Bass Islands Group (Hydrogeologic Atlas of Michigan, 1981).

Site I nvestigation

Two borings were collected in 1986 presumably for the design of the now existing Sandy Creek
Pump Station located at Grand Blvd and Bronson Blvd in Frenchtown Township, MI (See
Attached Boring Logs). No geotechnical testing data was found for these two borings. Based on
these two borings, the top of rock surface at the pump station ranges from approximately 18.5 ft
to 22 ft below ground surface.
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In March of 2007, STS Consultants was contracted to collect geotechnical samples behind the
existing SSP wall (See Attached Report). Five borings were collected to a depth of
approximately 30 feet, with continuous sampling throughout. Just to note that is was found later
that the survey benchmark used was incorrect; therefore the elevations need to be reduced by 2.6
ft. The top of hole elevations on the boring logs have been corrected for reference.

The borings found a mixture of fill, sand, and clay in the top 6-9 feet of material, overlying
native clays, and bedrock. Fill material typically consisted of brown clayey silt with variable
amounts of sand and gravel. Wood fragments as well as dark brown and black organic deposits
with variable amounts of sand and gravel were also encountered. The cohesive fill material
ranged from very soft to stiff, and the relative density of the granular fill material was typically
loose.

Native granular soil deposits were encountered in each boring. These deposits composed of very
loose to medium density sand with variable amounts of gravel and silt. Native organic and
inorganic cohesive soils were also encountered at each boring and generally were found beneath
the native granular soils. The cohesive soil deposits ranged from medium stiff to very stiff silty
clays with variable amounts of sand and gravel. Bedrock was encountered at each of the five
borings between approximately 24.5 ft to 28 ft below ground surface (Frenchtown (Detroit
Beach) Section 205 Geotechnical Investigation, June 2007). The top of rock elevation used for
design purposes is 557.6 ft IGLDS85 (International Great Lakes Datum 1985).

A soil profile of the site was developed based on the findings of the geotechnical investigation
and other available site data. The soil profile was used to help develop the preliminary SSP wall
design for Alternative 3 (See Engineering Appendix) and will be used for future design of the
selected alternative.

Geotechnical Consider ations

Backfill for catchment area should be free-draining granular or stone fill. A stone blanket is
recommended to minimize washout due to wave overtopping. To minimize seepage, it is
recommended to cut the existing SSP wall at the ground surface and leave the buried portion to
act as a cut-off wall behind the new wall. Controlled low-strength material (a.k.a. flowable fill)
should be used between the new wall and left in place wall to also reduce seepage and help seal
the new wall joints, especially if a post and panel type wall is to be constructed.

Furthermore, the existing flanking clay levees will need to be inspected and raised or repaired as
needed to complete the line of flood protection. Existing encroachments from local property
owners will also need to be removed as required to meet current COE guidelines.

References

1) Frenchtown (Detroit Beach) Section 205 Geotechnical Investigation, STS Consultants,
June 2007.

2) Hydrogeologic Atlas of Michigan, Western Michigan University, 1981.
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GEOTECHNICAL INVESTIGATION
Frenchtown (Detroit Beach) Section 205

Monroe, Michigan

1.0 INTRODUCTION

In March 2007 the United States Army Corps of Engineers (USACE) - Detroit District contracted
with STS Consultants, Ltd. (STS) to complete a geotechnical investigation of subsurface
conditions at the Detroit Beach District in Monroe, Michigan. The work was authorized on March
7, 2007 under contract W912P6-06-D-0001, purchase requisition number W56MES70309508.
The approximate location of the project site is shown on Sheet 1: Site Map, which was provided
by the USACE, and is included in Appendix A. The existing sea wall consists of steel sheet-pile.
Portions of the wall exhibit notable deflections as a result of lateral movement of the wall over

time.

The USACE plans to replace the existing sea wall that currently protects Detroit Beach from Lake
Erie. The purpose of this investigation was to collect soil samples and complete laboratory
testing to determine geotechnical strength and index properties of the native subgrade soils. The
information obtained during this investigation will be utilized by the USACE staff to evaluate the
stability and feasibility of the proposed changes. This report outlines the field investigation and
laboratory test procedures, details the conditions encountered in the borings, and summarizes the

laboratory test results.

@ Frenchtown
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2.0 SCOPE OF WORK

The STS services were completed in general accordance with Frenchtown (Detroit Beach)
Section 205; Geotechnical Investigation; Frenchtown Twp., Michigan; Scope of Work (USACE
Delivery Order No. DCO7; Contract No. W912P6-06-D-0001. The Scope of Work included the

following tasks:

e Coordinated utility clearance with Michigan Miss Dig Hotline, and site access with

USACE and Detroit Beach Association representatives.

e Mobilized a Diedrich D-50 drill rig to the site to complete five (5) borings at the locations

specified to nominal depths of 30 and 40 feet below existing grade.

e Obtained representative soil samples using split spoon, Shelby Tube, and Osterberg soil
sampling techniques at specified intervals at each boring in general accordance with
ASTM standards.

e Observed soil and groundwater conditions while drilling and sampling and prepared field
logs documenting drilling methods, Standard Penetration Test (SPT) results, soil
condition observations, groundwater measurements and other pertinent geotechnical-

related observations.

e Mobilized a survey crew to determine coordinates and elevations of as-drilled boring

locations.

o Performed laboratory strength and index testing on representative samples, prepared

final geotechnical boring logs, and issued this report of our findings.

Frenchtown
THE INFRASTRUCTURE IMPERATIVE
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3.0 PROCEDURES

3.1 Subsurface Exploration

The borings were completed by an STS drill crew using a Diedrich D-50 rotary drill rig at the
approximate locations identified in the Scope of Work. The actual locations were determined at
the time of drilling based on access. Minor changes in location were discussed with, and
approved by, an USACE representative prior to drilling. A map of the site plan is shown on Sheet
1: Site Plan (provided by the USACE) and the approximate as-drilled boring locations are
illustrated on Sheets 2 and 3: Soil Boring Location (also provided by the USACE). Figure 1
illustrates the boring locations on an aerial photograph, as plotted using the Michigan State Plane
Coordinate System, NAD 83 coordinates. All above listed sheets and figure are included in

Appendix A.

The borings were advanced using split spoon techniques to a depth where groundwater was first
encountered, and/or where boring sidewall instability was noted. Below that depth, a 3 7/8-inch
diameter rock bit and rotary wash drilling methods were utilized.  The drilling fluid consisted of
clear water. Temporary steel casing was installed to a depth of ten feet, as was necessary to
maintain the stability of the borehole. Each boring was extended to a depth of approximately 30

feet below existing grade.

Representative soil samples were obtained using split-spoon sampling techniques in general
accordance with American Society of Testing and Materials (ASTM) Standard D-1586. Undisturbed
3-inch diameter Shelby Tube and Osterberg samples were also obtained in accordance with ASTM
D-1587. Soil samples were sealed in the field and returned to the STS laboratory in Vernon Hills,
lllinois, for further examination and testing. Water level observations were completed at each
borehole while drilling and sampling. The results of these observations are shown on the final
boring logs that are included in Appendix B. A copy of the STS Standard Boring Log Procedures is

also included in Appendix B.

An STS Field Geologist was present during the drilling activities to prepare field logs documenting
drilling methods, SPT results, soil conditions, groundwater measurements, and other pertinent
geotechnical-related observations. Copies of the daily field reports, daily logs, and photographs
of the field activities are provided in Appendices C and D, respectively. It is important to note that

the information included on the field logs is based on the initial interpretations of the soil

@ Frenchtown
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conditions and soil types by the STS field geologist. These field logs were then used along with
additional visual observations and the results of laboratory testing and laboratory classification for

completing the final boring logs.

3.2 Laboratory Testing

Laboratory strength and index tests were completed on selected soil samples to characterize the
physical properties of the soils encountered in the soil borings. Due to limited sample recovery
and/or sample disturbance, several of the specified strength tests could not be completed as

specified. After discussion with USACE representative, alternative samples were tested.

The following table outlines the laboratory tests that were completed and their corresponding
ASTM designation.

Laboratory Test

Combined Analysis (Sieve #4 to #200 & Hydrometer) — ASTM D 422

Atterberg Limits — ASTM D 4318

Dry Density (incl. moisture content) — EM 1110-2-1906 App. Il

Unconfined Compression w/stress-strain curves — ASTM D 2166

Specific Gravity — ASTM D 854

CU Triaxial Test (3 point) — ASTM D 4767

The unconfined compressive strength of selected cohesive samples was also estimated using a
calibrated penetrometer. In conjunction with the laboratory testing program, the majority of the
samples were classified in the laboratory on the basis of texture and plasticity in accordance with
STS Soil Classification System. These descriptions and estimated group symbols are in general
conformance with the Unified Soil Classification System which serves as the basis for the STS

Soil Classification System, and are included on the soil boring logs.

A brief explanation of the classification of soil samples is included in Appendix B. Laboratory test
results are summarized on Table 1 in Appendix E and actual laboratory test results are included

in Appendix F.

@ Frenchtown
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3.3 Elevation and Location Survey

The horizontal location of each soil boring was determined using a Trimble GeoXH Global
Positioning System (GPS) Receiver. This device provides horizontal location of features with sub
one-foot accuracy. The horizontal datum was the Michigan State Plane Coordinate System,
South Zone, North American Datum 1983 (NAD 83), U.S. Survey foot.

The elevation of each boring location at ground surface was determined using standard elevation
leveling techniques. Elevation data is tied to bench marks of known elevation and is accurate to
0.1 feet. STS utilized an on-site benchmark for a reference elevation. This bench mark was
established by the USACE with an elevation of 575.53 feet and is located in the roadway at the
intersection of Edgewater and Harborview. The vertical datum was the International Great Lakes
Datum 1985 (IGLD 85). The approximate as-drilled boring locations are shown on Sheets 2 and

3in Appendix A. A summary of the survey results is also provided in Table 2 in Appendix G.

5
@ Frenchtown
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4.0 EXPLORATION RESULTS

4.1 Site Conditions

Frenchtown (Detroit Beach) is located on a stretch of land along the coast of Lake Erie in
Frenchtown Township, Monroe County, Michigan. The site is bounded by the Lake Erie sea wall
to the east, a Lake Erie channel to the south, and Edgewater Boulevard to the west. The

approximate location of the site is shown on Sheet 1: Site Plan included in Appendix A.

The area surrounding the boring locations comprises several small parks that belong to the
Detroit Beach Association as well as various residential properties. Lake Erie is located east of

the Frenchtown project location.

4.2 Site Geology

The geology in the vicinity of the site generally consists of lake bed and sand deposits; however,
some fill was encountered in all borings. All borings were situated between 7 and 14 feet west of
the sea wall along the adjacent berm. Native deposits in the area of the site comprise mostly lake
beds and sand; drift thickness within this area ranges between 11 and 50 feet below existing
grade. Each of the borings encountered refusal between 24.5 and 30 feet. The refusal is
interpreted as the bedrock surface. Bedrock geology in the Detroit Beach district, an area that
includes the project site, is the Bass Islands formation of the Late Silurian Period (Western

Michigan University, Hydrogeologic Atlas of Michigan, 1981).

4.3 Soil Conditions

The general soil profile encountered as part of this geotechnical investigation at the site consisted
of a layer of fill underlain by native granular and cohesive soils. A descriptive summary of the
soils encountered is presented below. More detailed descriptions of the soil conditions

encountered at each boring are provided on the individual boring logs in Appendix B.

@ Frenchtown
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SURFICIAL FILL SOILS
Fill deposits comprising medium brown clayey silt with variable amounts of sand and gravel were

encountered in all borings. Wood fragments as well as deposits of dark brown and black organic
material with variable amounts of sand and gravel were encountered at borings FT-01-07 and FT-
05-07. Black organic sandy fill was also encountered at boring FT-04-07. The consistency of the
cohesive fills generally ranged from very soft to stiff. The relative density of the granular soils

was typically loose.

The fill deposits extended to depths between six and seven feet below existing grade for borings
FT-01-07 through FT-04-07. In FT-05-07, fill deposits extended to a depth of approximately 8.5
feet below existing grade. Only the obvious fill depths were described above and are shown on
the boring logs. In all borings, the main distinction between the fill and native soil interface
(between the fill and native soil) was the point at which the sample showed a very quartz-rich, fine
to medium grained sand. In FT-04-07, the distinguishing point between fill and native soil was the

appearance of a highly organic, dark gray peat.

NATIVE GRANULAR SOILS

Deposits of native granular soils underlying the surficial fills were encountered in each boring.

Granular deposits composed of light brown and brown, very loose to medium density, fine to
medium sands with variable amounts of fine gravel and silt were encountered at borings except
FT-05-07. Granular deposits consisting of light brown to brown rounded and subrounded fine to
medium gravel and sand were encountered in all borings except FT-05-07. Dark brown, organic
peat was encountered in FT-05-07; for the purpose of this project, this organic peat is considered

to be native soil.

NATIVE COHESIVE SOILS

Deposits of both organic and inorganic cohesive and semi-cohesive soils were encountered

below the surficial fills at all boring locations. The organic cohesive and semi-cohesive soils
encountered at each boring (FT-01-07 through FT-05-07) comprise very soft to stiff grayish
brown, greenish-gray, and medium brown silty clay with variable amounts of sand and gravel. In
general, these deposits were encountered immediately below the fill and native granular soils.
These cohesive soils encountered in all borings are composed of medium (firm) to very stiff
brown and gray silty clay and clayey silt with variable amounts of sand and gravel. One saturated

thin sand seem was noted within the individual samples at boring FT-05-07.

@ Frenchtown
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4.4 Groundwater Conditions

Water level readings were not obtained in the first four soil borings due to the introduction of
water in the drilling fluid at approximately ten feet below grade. Prior to the introduction of this
fluid, no apparent water levels were observed or recorded. One water level was observed in FT-
05-07 at the time of the boring. A saturated sand layer was encountered between eight and 9.5
feet below existing grade; this is noted on the field log. The depth at which this water level was
recorded corresponds to an approximate elevation of 573.1 feet IGLD 85. The Lake Erie water
level was determined to be elevation 573.91 feet IGLD 85 at the time of the boring elevation

survey.

Groundwater level fluctuations may occur with time and seasonal change due to variations in

precipitation, evaporation, surface water runoff and local dewatering.

@ Frenchtown
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5.0 GENERAL QUALIFICATIONS

The information presented in this report is based on data obtained from soil borings and
laboratory testing completed. Variations can occur between borings; the nature and extent of
which may not become evident until after construction. If variations are encountered, it may be
necessary reevaluate the information contained in this report with respect to the design and

construction.

Water level readings have been made in the borings at the time and under the conditions stated
on the boring logs. This data has been reviewed and an interpretation made in the text of this
report. However, it must be noted that the period of observation was relatively short, and that

seasonal and annual fluctuations in the level of the groundwater will likely occur.

This report has been prepared in accordance with generally accepted soil and foundation
engineering practices to aid in the evaluation of this property, and to assist in the design of this
project. No other warranty, expressed or implied, is made. The scope of this report is limited to
the specific project and location described herein, and our description of the project represents
our understanding of the significant aspects relevant to soil characteristics. In the event any
changes in the design or location of the structures as outlined in this report are planned, we
should be informed so the changes can be reviewed, and the conclusions of this report modified
as required.

As a check, we recommend that STS be authorized to review project plans and specifications to
confirm that the recommendations of this report have been interpreted in accordance with our
intent. Without this review, STS Consultants will not be responsible for misinterpretation of our
data, our analyses, and/or our recommendations or how these are incorporated into the final

design.

9
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STS General Notes

]
E}? STS CONSULTANTS

DRILLING & SAMPLING SYMBOLS:

SS : Split Spoon - 1-3/8" 1.D. 2" O.D. 0OS : Osterberg Sampler
Unless otherwise noted HS : Hollow Stem Auger

ST: Shelby Tube-2" O.D. WS : Wash Sample
Unless otherwise noted FT : Fish Tail

PA : Power Auger RB : Rock Bit

DB : Diamond Bit-NX, BX, AX BS : Bulk Sample

AS : Auger Sample PM : Pressuremeter Test

JS : Jar Sample GS : Giddings Sampler

VS : Vane Shear

Standard "N" Penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2
inch O.D. split spoon sampler, except where otherwise noted.

WATER LEVEL MEASUREMENT SYMBOLS:

WL : Water Level WCI :
WS : While Sampling DCI :
WD : While Drilling BCR :
AB : After Boring ACR :

Before Casing Removal
After Casing Removal

Water levels indicated on the boring logs are the levels measured in the boring at the time indicated. In
pervious soils, the indicated elevations are considered reliable groundwater levels. In impervious soils,
the accurate determination of groundwater elevations may not be possible, even after several days of

observations; additional evidence of groundwater elevations must be sought.

GRADATION DESCRIPTION AND TERMINOLOGY:

Coarse grained or granular soils have more than 50% of their dry weight retained on a #200 sieve; they
are described as boulders, cobbles, gravel or sand. Fine grained soils have less than 50% of their dry
weight retained on a #200 sieve; they are described as clay or clayey silt if they are cohesive and silt if
they are non-cohesive. In addition to gradation, granular soils are defined on the basis of their relative in-
place density and fine grained soils on the basis of their strength or consistency and their plasticity.

Description of Other

Major Component of Components
Sample Size Range Present in Sample Percent Dry Weight
Boulders Over 8 in. (200 mm) 1-9
Cobbles 8 inches to 3 inches
(200 mm to 75 mm) 10-19
Gravel 3inches to #4 sieve
(75 mm to 4.76 mm) 20-34
Sand #4 to #200 sieve
(4.76 mm to 0.074 mm) 35-50
Silt Passing #200 sieve
(0.074 mm to 0.005 mm)
Clay Smaller than 0.005 mm
CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SOILS:
Unconfined Compressive
Strength, Qu, tsf Consistency N-Blows per foot Relative Density
<0.25 Very Soft Very Loose
0.25-0.49 Soft Loose
0.50-0.99 Medium (firm) Medium Dense
1.00-1.99 Siff Dense
2.00 -3.99 Very Stiff Very Dense
4.00-8.00 Hard Extremely Dense
>8.00 Very Hard
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STS Soil Classification System ;

E;:{ STS Consultants

Major Group . PR -
) Laborato lassif i
Divisions | Symbols Typical Names aboratory Classification Criteria
03 Well—grad (Do)
graded, gravel, D D3o)2
5~ -.;.2 CW gravel—sand mixtures, little Cy= Eggreuter than 4; C. = between 1 & 3
Sl ¢ - a 10 Die x Deo
oM B or no fines 2,
g¢| oc o 3
o~ e o ® g
° 251 59 Poorly graded gravel, 5 £ . R X
. 5w g ® GP gravel—sand mixtures, do 0 Not meeting all grodation requirements for GW
o« = little or no fines c 9o K]
@ b4
) = 3T 3
e lpgezl o« 02 )
O e g o NE »
8| 25|82 oM |Sity grovel, grovel-sand— | & ¢ £ | Atterberg fimits below "A” N
S1& £, silt mixtures L2 ‘s | fine or P! less than 4 Above "A” line with
s £, 1:-9% G g. P} between 4 and 7
=z 5§§§<§ 6:‘2% 13 are borderline
»S 238 |5 5. E—g,-_-é a0 c?sgs ;’equu’ut:u;l use
2 5 3 _— nam
S Solze G Clayey gravei, gravel-sand—| £ & Soe ;i\tterber;;;;,l hrmtst ab;\:e ,; of dual symbols
- ‘E"; = (’5§ clay mixtures $5° %%: ine or Fl greater than
@ > 2
o N3 5T . .e
= — IR
5 2 £%°°s (©s)?
P2 < 2 Well—graded sand, gravelly | 2 6 £=5 5 C =D eater th . D3o
— £ N 5 == on 6; .= between 1 & 3
25 %g g = sw sand, little or no fines © § °Lom u™ ro? ¢ Diox Deo
g8 | g9 | a2 gEg ..
(S Feic. e
S o | §° e .
w“ 2B 5e Poorly graded sond, gravelly] S 8% . . . . .
f §.¢ % SP san d,y Ii%tle or ho finegs o $§ : e £ Not meeting oll gradation requirements for SW
= . c Q
S o o = og 2 Fx -
£ iey Soft L
cZ 20L =8
c |3 - seP 875
5 ¥ c € g2 "o
£ c2le3 Silty sand, sand-—silt 2 1 w5 | Atterb limits below "A” i na i
= 2£183 U . = 3 erberg limits below
® cL |lEEL SM mixtures as z g 2| fine or Pl less than 4 ‘r:‘g?:)fedpk;g"llg \:;h Pl
5| 28|.°7% 228 2o between 4 and 7
= ST it ec £E£gE¥T etween a
~1 oE|FEF ET _ao®s are borderline
bl 2 e 59 >287 . an cases requiring use
2 o2 § o sc Clayey sand, sand—clay 558 33w Atterberg limits above "A of dual symbols
=Tl mixtures [=R=2 line or Pl greater than 7
<
Inorganic silt and very fine - 2)
ML sand, rock flour, silty or Plasticity Chart
. =~ c}uyex ﬁne. sand or_c_luyey 60
3 0 silt with slight plasticity For classification of fine—grained /
® g soils and fine fraction of
2
¢ &5 Inorganic clay of low to coarse—grained soils. /
”g A cL medium plasticity, gravelly 50 L
o 29 clay, sendy clay, silty Atterberg Limits plotting
g 5 z clay, lean clay in hatched areas are —— CH or OH
= E borderline classifications
[} n= .
requiring use of dual
= 2 Organic silt and organic ~ 40 9 b 'g
- 5 oL . e -~ symbols.
o £ silty clay of low plasticity a /
£ = . "
%': x Equation of A-line: R
@ g = © PI=0.73 (LL—20) &
3 b Inorganic silt, micaceous £ 30 T -
< < MH or diatomaceous fine sandy | > !
2 b4 or sil ils, elastic silt S
S0 . ity solls, elastic = 2 MH or OH
?5’ F:?' T8 £ 20k
Lg 2 8 CH Inorganic clay of high
© 5 o plasticity, fot cloy /L-— CL or OL
E o
5 »E 10 -
5 2 oH Organic clay of medium to
= i" high plasticity, organic silt 7 CL—ML. w
s =] 4 T ML or, QoL
P =4
= 1 i
o 0
§ E"gg PT Peat and other highly 0 10 20 30 40 50 60 70 80 80 100
= 58 organic soil 5
N ts Liquid Limit (LL)

1) See STS General Notes for component grodation terminology, consistency of cohesive soils and relative density of granular soils.

2) Reference: Unified Soil Classification System

3) Borderline clussificotions, used for soils possessing characteristics of two groups, ore designoted by combinations of group symbols.
For exomple: GW—GC, well-graded gravel—sand mixture with cloy binder.
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STS Field and Laboratory Procedures Ef sra consuirants

SUBSURFACE EXPLORATION FIELD PROCEDURES

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge
hammer or a drop hammer. When the sampler is driven to the desired sample depth, the soil
sample is retrieved. The hole is then advanced by manually turning the hand auger until the
next sampling depth increment is reached. The hand auger drilling between sampling intervals
also helps to clean and enlarge the borehole in preparation for obtaining the next sample.

Power Auger Drilling (PA)

In this type of drilling procedure, continuous flight augers are used to advance the boreholes.
They are tumned and hydraulically advanced by a truck, trailer or track-mounted unit as site
accessibility dictates. In auger drilling, casing and drilling mud are not required to maintain open
boreholes.

Hollow Stem Auger Drilling (HS)

In this drilling procedure, continuous flight augers having open stems are used to advance the
boreholes. The open stem allows the sampling tool to be used without removing the augers
from the borehole. Hollow stem augers thus provide support to the sides of the borehole during
the sampling operations.

Rotary Drilling (RB)

In employing rotary drilling methods, various cutting bits are used to advance the boreholes. In
this process, surface casing and/or drilling fluids are used to maintain open boreholes.

Diamond Core Drilling (DB
Diamond core drilling is used to sample cemented formations. In this procedure, a double tube
(or triple tube) core barrel with a diamond bit cuts an annular space around a cylindrical prism of

the material sampled. The sample is retrieved by a catcher just above the bit. Samples
recovered by this procedure are placed in sturdy containers in sequential order.

THE INFRAETRUDOTURE IMPERATIVE
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STS Field and Laboratory Procedures Ef ars consuirants

FIELD SAMPLING PROCEDURES

Auger Sampling (AS)

In this procedure, soil samples are collected from cuttings off of the auger flights as they are
removed from the ground. Such samples provide a general indication of subsurface conditions;
however, they do not provide undisturbed samples, nor do they provide samples from discrete
depths.

Split-Barrel Sampling (SS) - (ASTM Standard D-1586-99)

In the split-barrel sampling procedure, a 2-inch O.D. split barrel sampler is driven into the soil a
distance of 18 inches by means of a 140-pound hammer falling 30 inches. The value of the
Standard Penetration Resistance is obtained by counting the number of blows of the hammer
over the final 12 inches of driving. This value provides a qualitative indication of the in-place
relative density of cohesionless soils. The indication is qualitative only, however, since many
factors can significantly affect the Standard Penetration Resistance Value, and direct correlation
of results obtained by drill crews using different rigs, drilling procedures, and hammer-rod-spoon
assemblies should not be made. A portion of the recovered sample is placed in a sample jar
and returned to the laboratory for further analysis and testing.

Shelby Tube Sampling Procedure (ST) - ASTM Standard D-1587-94

In the Shelby tube sampling procedure, a thin-walled steel seamless tube with a sharp cutting
edge is pushed hydraulically into the soil and a relatively undisturbed sample is obtained. This
procedure is generally employed in cohesive soils. The tubes are identified, sealed and
carefully handled in the field to avoid excessive disturbance and are returned to the laboratory
for extrusion and further analysis and testing.

Giddings Sampler (GS)

This type of sampling device consists of 5-foot sections of thin-wall tubing which are capable of
retrieving continuous columns of soil in 5-foot maximum increments. Because of a continuous
slot in the sampling tubes, the sampler allows field determination of stratification boundaries and
containerization of soil samples from any sampling depth within the 5-foot interval.

®

THE INFRABTRUSDTURE IMPERATIVE
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STS Field and Laboratory Procedures Ef ars consuirants

LABORATORY PROCEDURES

Water Content (Wc

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight of
the dry soil. Water content is generally expressed as a percentage.

Hand Penetrometer (Qp}

in the hand penetrometer test, the unconfined compressive strength of a soil is determined, to a
maximum value of 4.5 tons per square foot (isf) or 7.0 tsf depending on the testing device
utilized, by measuring the resistance of the soil sample to penetration by a small, spring-
calibrated cylinder. The hand penetrometer test has been carefully correlated with unconfined
compressive strength tests, and thereby provides a useful and a relatively simple testing
procedure in which soil strength can be quickly and easily estimated.

Unconfined Compression Tests (Qu)

In the unconfined compression strength test, an undisturbed prism of soil is loaded axially until
failure or until 20% strain has been reached, whichever occurs first.

Dry Density (yd)

The dry density is a measure of the amount of solids in a unit volume of soil. Use of this value
is often made when measuring the degree of compaction of a soil.

Classification of Samples

In conjunction with the sample testing program, all soil samples are examined in our laboratory
and visually classified on the basis of their texture and plasticity in accordance with the STS Soil
Classification System which is described on a separate sheet. The soil descriptions on the
boring logs are derived from this system as well as the component gradation terminology,
consistency of cohesive soils and relative density of granular soils as described on a separate
sheet entitted *STS General Notes”. The estimated group symbols included in parentheses
following the soil descriptions on the boring logs are in general conformance with the Unified
Soil Classification System (USCS) which serves as the basis of the STS Soil Classification
System.

(&

e
THE INFRASTRUDTURE IMPERATIVE
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STS Standard Boring Log Procedures

STS STANDARD BORING LOG PROCEDURES

In the process of obtaining and testing samples and preparing this report, standard procedures
are followed regarding field logs, laboratory data sheets and samples.

Field logs are prepared during performance of the drilling and sampling operations and are
intended fo essentially portray field occurrences, sampling locations and procedures.

Samples obtained in the field are frequently subjected to additional testing and reclassification in
the laboratory by experienced geotechnical engineers, and as such, differences between the
field logs and the final logs may exist. The engineer preparing the report reviews the field logs,
laboratory test data and classifications, and using judgment and experience in interpreting this
data, may make further changes. It is common practice in the geotechnical engineering
profession not to include field logs and laboratory data sheets in engineering reports, because
they do not represent the engineer’s final opinions as to appropriate descriptions for conditions
encountered in the exploration and testing work. Results of laboratory tests are generally
shown on the boring logs or are described in the text of the report, as appropriate.

Samples taken in the field, some of which are later subjected to laboratory tests, are retained in
our laboratory for sixty days and are then discarded unless special disposition is requested by
our client. Samples retained over a long period of time, even in sealed jars, are subject to
moisture loss which changes the apparent strength of cohesive soil, generally increasing the
strength from what was originally encountered in the field. Since they are then no longer
representative of the moisture conditions initially encountered, observers of these samples
should recognize this factor.

®

TR TR F AR THIG TS RE Frab i sat e

B-30



Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX B

SOIL BORING LOGS

R
- S5TS CONSULTANTS

B-31




o

. DEPTH DRILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING

Hole No. FT-01-07
DIVISION INSTALLATION SHEET ]
DRILLINGLOG | aAcop Detroit District oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT
Frenchtown (Detroit Beach) 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION {Coordinates or Station) IGLD 85
N 156,394.32900 E 13,406,416.11600 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
STS 13. TOTAL NO. OF OVERBURDEN : DISTURBED “UNDISTURBED
4. HOLE NO. {As shown on drawing fitle and SAMPLES TAKEN : :
file number) _01-
#e numaen FT1-01-07 14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE : STARZ%)O 12007 : CGMZ;?&,% 007
VERTICAL [ J INCLINED o DEG. FROM VERT.
17. ELEVATION TOP OF HOLE —+580-9— 578 .3
7. THICKNESS OF OVERBURDEN

%

19. GEOLOGIST

9. TOTAL DEPTH OF HOLE 30.2 BJE
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b C e f g
7580.7 02 =777 \Topsoll 7 50 1 |$S:3567 =
T Sandy clay, some, trace gravel and organics - 0.0 Qp: 4.0 =
= brown (CL) 2.0 —
+578.4 25 - =
—= Silty clay, trace gravel - brown (CL) 50 2 SS:4,5,6,6 —
= 2.5 Qp:2.0 —
— 4.5 —
+575.4 55 50 3 |S55:11,20,7,14 =
+574.9 6.0 — Encountered LS gravel 5.0 Qp: 2.0 —
=524.4 8-5=42/¢7/4\Sandy clay. trace gravel - brown(CL) 7.0 —
+573:9 70—} \Fine to coarse wet sand - brown (SW) / —
+573 1 78 4 Silty clay - brown (CL} 50 4 SS: 5123 =
:’} Silty fine to coarse sand, wet, trace clay and 75 T —
gravel - dark brown (SM) 95 =
+570.9 10.0 — =
= Clayey organic silt, some fine to medium sand 92 5 ST —
— - dark brown and black (ML) 10.0 —
= 13.0 —
+567.9 | 13.0 = =
= Clayey silt, trace sand and gravel - gray (ML) 100 6 S$8:3,5,6,9 —
— 13.0 [Qp: 15 [——
= 15.0 —
+565.2 15.8 = 0 7 0OS: No recovery —
— Silty clay - gray/brown(CL) 15.0 =
+563.9 17.0 = 18.0 =
g Sandy silty clay, trace gravel - gray, brown, g
— red (CL) 100 8 |S5S:68,1215 =5
= Rock bit to 18.0 feet 180 1 Qp:20 =
+560.9 | 200 = 20.0 =
= Silty clay, some fine to coarse sande, trace 100 9 SS:6,16,22,27 —
— fine gravel - brown (CL) 200 |Qp:45 -
= 22.0 —
+558.4 | 22.5 =
— Silty clay, trace fine sand - gray (CL) 50 10 85:10,19,28,39 —
= 22.5 —
+556.4 | 245 — 245 —
+555.4 255 Gravel and cobbles ?
+554 9 260 — Siity clay, sandy - grayish brown(CL) 100 11 S$8: 18,25,40,31 —
= Weathered limestone - dark gray 255 =
—= 27.5 —
= 17 12 |SS:75for4” =
= 27.5 —
— 295 —
+550.7 | 302—5 83 13| SS:75for 2" =
= d of Boring. : or —
= End of Boring 300 =
= 30.2 =i
PROJECT HOLE NO. —

ENM?XRF;?RM 1836 PREVIOUS EDITIONS ARE OBSOLETE.
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Hole No. FT-02-07
DIVISION INSTALLATION SHEET 1
DRILLING LOG ACOE Detroit District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT
Frenchtown (Detroit Beach) 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD 85
N 157,215.07900 E 13,406,830.36400 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
STS 13. TOTAL NO. OF OVERBURDEN : DISTURBED T UNDISTURBED
4. HOLE NO. (As shown on drawing fitle and SAMPLES TAKEN : :
filo numbes) 3 F1-02-07 14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
15. ELEVATION GROUND WATER
6 DIRECTION OF HOLE 16. DATE HOLE o007 401007
<] VERTICAL [dmcunNeD -~ DEG. FROM VERT. :
17. ELEVATION TOP OF HOLE —+5823— 579 .7
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTG ROCK 5 GEOLOGIST
9. TOTAL DEPTH OF HOLE 28.5 BJE
% CORE | BOX OR REMARKS
ELEVATION DEPTH | LEGEND CLASSlFiCATION O,F MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
{Description) ERY NO. weathering, etc. if significant)
a b [ d e f g
+581.8 0.5 =2 = 37 Silty clayey sand - dark brown (TOPSOIL) 50 1 $S:23,33 —
— Sandy silt, trace brick - dark brown (ML) 0.0 =
+580.3 20 = 2.0 ==
=p~7 . o7 Gravel, trace silt and clay - dark gray to brown =
e ~2e| GP) 25 2 |85:2249 =
=o b g 25 —
=00 4.5 =
+577.3 50 —=o\o o, —
+576.3 6.0 = Sandy clay, trace gravel - brown (CL) 75 5.’50 S8:4,5,7,11 =
+578 8 85 —i ‘L Fine to medium moist sand - brown (SP) ?:0 —
_— Sandy clay, trace gravel - brown (CL) —
+574.3 8.0 — 100 4 SS:4,7,6,7 —
Fine to coarse wet sand, some shell - brown 75 —
sw) 9.5 =
+572.3 = =
EV Silty clay, trace fine sand - grayish brown (CH) 63 5 $S:223,5 =
= 10.0 =8
+5703 | 12.0 = A 12.0 =
=] Silty clay - greenish gray to brown (CL) 33 6 0s —
= 12.0 —
_=5 15.0 =
+567.3 | 150 = =8
= Silty clay, trace fine to coarse sand, trace fine 92 7a ST —
+565.8 16. 5«% gravel, trace shale - brown (CL) :gg %——
_Ey Silty clay, little fine to coarse sand, little fine 60 : ST —
= / gravel - gray (CH) 7b —
+564.3 180 — 7 100 16.5 | SS:13,18,21,28 ==
= Sandy clay, trace silt and gravel - brown (CL) 19.0 —
—= 8 —
= 17.5 é_
= 100 199-5 $S:9,15,18,19 3
+560.8 | 21,5 20.0 =
+560.7 21T6_— \Clayey fine to medium sand - brown (SM) i 22.0 —
+550.8 2.5 — i - dark —
.= ng)dy clay, trace silt and gravel - dark gray / 100 10 SS: 10,24.22.27 =
= Clayey silt, trace fine sand - gray (ML) 225 1Qp:4.0 =
+557.8 | 245 245 5
_— Silt, trace gravel - dark gray (ML —
= g gray (ML) 50 " S8: 15,64 -
—= 250 |Qp:45 —
E 26.0 =
+5543 | 28.0 = =
+B53 8 85 S Silty limestone - dark gray (BEDROCK) 12 | 8S: 75for6” =
— EOB 28’ 28.0 —
_= 285 =
ENG FORM PROJECT ] HOLE NO.
MAR 71 1836  PREVIOUS EDITIONS ARE OBSOLETE. Frenchtown (Detroit Beach) FT-02-07
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Hole No. FT-03-07

DIVISION INSTALLATION SHEET 1
DRILLING LOG ACOE Detroit District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT
Frenchtown (Detroit Beach) 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD 85
N 157,745.38500 E 13,407,048.88500 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
STS 13. TOTAL NO. OF OVERBURDEN : DISTURBED - UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : :
file number) : FT-03-07 14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
15. ELEVATION GROUND WATER
6 DIRECTION OF HOLE 16. DATE HOLE o007 402007
VERTICAL [JmncunNED - DEG. FROM VERT. .
17. ELEVATION TOP OF HOLE —5827— 580.1
7. THICKNESS OF OVERBURDEN 18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE 30.0 BJE
% CORE | BOXOR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, efc., if significant)
a b [ d e f g
5825 02 —//7 /| \Topsail /| 50 1 $S:22,3,4 —
— Sandy clay, trace gravel - brown (CL) 0.0 —
= 2.0 —
—= ,/ 75 2 |s8:4455 =
= 7 25 | Qp:35 —
— 45 =
+576.7 6.0 — 75 530 $8:4,59,7 =
=i »+| Fine to coarse sand, trace silt - brown (SW) 7.0 E
+575.0 7.8 = , =
5747 80— > Fine to coarse sand, moist - brown to light 88 ?45 88: g,g,s,s —
= \br_own (SW) on p: 3. =
+572.7 100 = Silty clay, trace gravel - brown (CL) =
= Silty clay, trace fine to coarse sand - brown 58 5 S —
R (CL) 10.0 | Qp: 1.0 —
= 13.0 ;_
+560.7 13.0 = 33 5 ST ==
= Silty clay, trace fine to medium sand, trace 125 [Qp:25 =
—= fine gravel - brownish gray (CL) 15.5 ;—
+567.7 | 150 — =5
= Silty clay, trace gravel - brown (CL) —
— 88 7 S$8:0,6,9,10 =
= 155 |Qp:25 —
+5662 | 17.5" =7 17.5 =
_f Siity clay, little fine to coarse sand, brown (CL) 100 8 S$8:7,10,11,13 —
= 175 [Qp:25-3.0 —
+563.2 | 19.5 = 195 =
—] Silty clay, trace gravel - brown (CL) =
= 100 9 $8:8,10,10,18 -
+561.7 21.0 = : =
— - 200 [Qp:15 =
= Silty clay, trace gravel and sand - gray to 220 =
- brown (CL) —
_§ 100 10 88 20,25,32,35 ;
+558.7 | 24.0 = Ey =
+557.7 250 = Silty clay - dark gray, trace cobbles (CL) 8
= Silty clay, some fine to coarse sand, little fine 100 11 55:8,14,17,23 -
— to coarse gravel - gray (CL) 250 —
+555.7 270 = 270 =
+554.7 280 = Silty clay - gray (CL) =
= BEDROCK 21 12 S8: 105 for 5" —
— 28.0 ;——
+552.7 300 = 300 —
= EOB 30 %
ENG FORM PROJECT ] HOLE NO.
MAR 71 1836  PREVIOUS EDITIONS ARE OBSOLETE. Frenchtown (Detroit Beach) FT-03-07
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Hole No. FT-04-07

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | pcoE Detroit District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT
Frenchtown (Detroit Beach) 11. DATUM FOR ELEVATION SHOWN (7BM or MSL)
2. LOCATION (Coordinates or Station) IGLD 85
N 158,094.71500 E 13,407,289.39300 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
STS 13. TOTAL NO. OF OVERBURDEN : DISTURBED - UNDISTURBED
4. HOLE NO. (As shown on drawing fitle and  : SAMPLES TAKEN : :
file number) 3 FT-04-07 14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE : STARE;) 112007 : COMF}ET;EE 007
VERTICAL ImNcuNep - DEG. FROM VERT. :
17. ELEVATION TOP OF HOLE —5846— 578 .4
7. THICKNESS OF OVERBURDEN -
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK 5 GEOLOGIST
9. TOTAL DEPTH OF HOLE 29.0 BJE
% CORE | BOXOR REMARKS
ELEVATION DEPTH | LEGEND CLASSIF CATtON QF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, eic., if significant}
a b [+ d e f a
+580.9 0.1 3 \Organic topsoil /l 50 1 $S:3,2,2,2 =
— Sandy clay, trace gravel and wood - brown 0.0 ——
= (CL) 2.0 =
45775 3.5§ 75 2?5 $8:3,7,17.8 ;
+577.0 4.0 — Limestone, gravel, and/or cobbles 4.5 —
= \encountered —
=7 Sandy clay, trace gravel - brown (CL} 58 3 $S:4,8.9.10 =
+574.5 65 = 5.0 =
= Fractured limestone 7.0 =
+573.5 75 = =
15725 85— Silty clay - dark gray (CL) 83 745 $8:1,1,3.3 E_
_E 3 Organic peat, trace silt and clay - dark brown 9:5 —
+571.0 | 10,0 = vk Sk =
= Silty clay, trace fine to medium sand - gray 53 5 oS —
—= (cL) 10.0 |Qp:25 =
= / 13.0 —
+568.0 | 13.0 = =
EV Silty clay, trace fine to coarse sand - grayish 67 6 ST —
— / brown (CH) 130 |Qp: 1.0 —
+566.0 15.0 = A 15.0 =
== Clay, trace gravel and silt - gray to greenish 100 7 S88:5,15,15,18 —
5650 1 160 = gray (CL) 15.0 ==
+564.0 17.0 = Clay, trace gravel and silt - gray to brown (CL) 17.0 =
= Clay, trace gravel and silt - gray (CL I I —
_— Y g oray (CL) 100 8 $8:7,9,11,14 —
= 17.5 [Qp:3.0 —
—= 19.5 —
+561.0 20.0 = =
= Silty clay, some fine to coarse sand, trace fine 75 9 S$8:6,9,17,35 -
[ — gravel - gray (CL) 20.0 —
+550.0 220 = 220 =
= Silt, trace clay and gravel - gray (ML —
= yanaa gray (ML) 100 10 | SS:17,38,36,41 ==
= 225 |Qp:4.0 —
—] 24.5 =
+556.0 | 250 = =
— Silty clay - gray (CL) 88 11 $8:25,25,37,70 -
+555.0 | 26.0 = 250 | Qp:4.0 ——
= 27.0 =
= Limestone, trace clay and silt - gray 12 —
—= (BEDROCK) 27.0 =-
+552.0 200 = 29.0 =
= EOB 29 —
ENG FORM PROJECT ) HOLE NO.
MAR 71 1836  PREVIOUS EDITIONS ARE OBSOLETE. Frenchtown (Detroit Beach) FT-04-07
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Hole No. FT-05-07
DIVISION INSTALLATION SHEET 1
DRILLING LOG ACOE Detroit District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT
Frenchtown (Detroit Beach) 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD 85
N 159,0563.98700 E 13,407,799.34500 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY
STS 13. TOTAL NO. OF OVERBURDEN : DISTURBED T UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : :
fite number) : FT-05-07 14, TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER
15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE : STARE? 112007 CQM‘;L/?;E/% 007
<) VERTICAL [JINCUINED - DEG. FROM VERT. -
17. ELEVATION TOP OF HOLE —+582:6— 580
. OF OVERBURDEN
7. THICKNESS OF O v 18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK 15, GEOLOGIST
9. TOTAL DEPTH OF HOLE 30.0 BJE
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION, QF MATERIALS RDECO\:‘— SAMPLE (Drifling time, water loss, depth
(Description) ERY NO. weathering, efc., if significant)
a b c d e f g
+582.4 0.2 oo+ \Organic topsoil /63 1 ]SS:2245 =
— : Clayey fine to coarse sand, trace gravel - 0.0 —
— o2s2024| brown (SW) 20 =
= 75 2 |ss:4334 =
= 2.5 =
— 4.5 =
= 58 3 |SS:854.4 =
— 5.0 —
= 7.0 =
= 83 4 |8s:5755 =
— 7.5 —
__; 9.5 —
+872.6 10.0 = =
Silty clay, trace fine to coarse sand, trace fine 81 5 oS —
— gravel - dark gray (CL) 10.0 e
= 13.0 =
+560.6 | 13.0 = =
= Silty clay, trace fine to coarse sand, trace fine 38 <] ST —
— gravel - brown (CL) 13.0 —
+567.6 15.0 = 15.0 =
= Silty clay, some fine to coarse sand, trace fine 88 7 S8:4,6,7,11 —
— gravel - dark gray (CL) 15.0 -
= 17.0 —
+565.1 175 = —
—_— Silty clay, trace gravel and cobbles - brown 100 8 S$S:11,9,11,18 —
= (CL) 17.5 =
— 19.5 =
+562.6 200 — =
= Silty clay, some fine to coarse sand, trace fine 75 9 88:7,7.8,13 =
R — gravel - brown (CL-ML) 20.0 ——
+560.6 220 = 22.0 =
= Clay, trace gravel and sand - brownish gra =
+5506 | 230 5 o e I [0 | 10 |ss: 30302184 =
+559.1 35 = \Weathered limestone - dark gray 22.5 —
+558.1 24.5 ! , | Silt - dark brown (ML) 245 —
—= Bedrock —
+5626 | 30.0 = =
é EOB 30 =
ENG FORM PROJECT ] HOLE NO.
MAR 71 1836  PREVIOUS EDITIONS ARE OBSOLETE. Frenchtown (Detroit Beach) FT-05-07
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PHOTOGRAPH LOG — FRENCHTOWN (DETROIT BEACH)
SECTION 205
GEOTECHNICAL INVESTIGATION

1. Photograph showing seawall, photo facing north from approximate location of FT-01-07.

2. Photograph showing drilling operations at FT-01-07, photo facing south-southeast.

STS Consultants, Ltd. I Frenchtown (Detroit Beach), Monroe, Michigan
Lansing, Michigan STS Project No: 200701266
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PHOTOGRAPH LOG — FRENCHTOWN (DETROIT BEACH)
SECTION 205
GEOTECHNICAL INVESTIGATION

4. Photograph showing rig set up at boring location FT-02-07; photo taken facing east.

STS Consultants, Ltd. Frenchtown (Detroit Beach), Monroe, Michigan
Lansing, Michigan STS Project No: 200701266
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PHOTOGRAPH LOG — FRENCHTOWN (DETROIT BEACH)
SECTION 205
GEOTECHNICAL INVESTIGATION

T
: .‘-""‘E .

-

5. Photograph showing bedrock sample fragments from boring location FT-02-07.

6. Photograph showing area between seawall and berm at approximate location of FT-03-07.

STS Consultants, Ltd. I Frenchtown (Detroit Beach), Monroe, Michigan
Lansing, Michigan STS Project No: 200701266

B-40



PHOTOGRAPH LOG — FRENCHTOWN (DETROIT BEACH)
SECTION 205
GEOTECHNICAL INVESTIGATION

7. Photograph showing rig set-up at boring location SB-03-07; photo taken facing southeast.

-

8. Photograph showing pc;rtion of sample taken from FT-03-07 between 17.5 and 19.5 feet below grade.

STS Consultants, Ltd. Frenchtown (Detroit Beach), Monroe, Michigan
Lansing, Michigan STS Project No: 200701266
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PHOTOGRAPH LOG — FRENCHTOWN (DETROIT BEACH)
SECTION 205
GEOTECHNICAL INVESTIGATION

10. Photograph showing bottom of Osterberg Sample taken at boring location FT-04-07 at a depth
Between 10 and 13 feet below grade.

STS Consultants, Ltd. Frenchtown (Detroit Beach), Monroe, Michigan
Lansinc_;, Michigan STS Project No: 200701266
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PHOTOGRAPH LOG — FRENCHTOWN (DETROIT BEACH)
SECTION 205
GEOTECHNICAL INVESTIGATION

11. Photograph shoing area between ber and seawall, photo facing north from
approximate location of FT-05-07.

STS Consultants, Ltd. Frenchtown (Detroit Beach), Monroe, Michigan
Lansing, Michigan STS Project No: 200701266
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Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX E
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Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation
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Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX F
LABORATORY TEST RESULTS
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DATA SUMMARY

Project No.: 200701266 Project: FRENCHTOWN
Boring No. | Sample No. | Depth (ft.) | Description | USCS | LL | PL | Pl | % Gravel | % Sand | % Silt | % Clay | WC (%) | Density (pcf) | Qu tsf
FT-01-07
5 10.0'~ CLAYEY ML 44 | 38 6 .0 25.5 53.7 20.8 61.7 63.9 0.53
13.0' |ORGANIC SILT
SOME FINE TO
EDIUM SAND -
DARK BROWN
AND BLACK
9 20.0'~ SILTY CLAY CL | 27}16 |11 2.4 23.3 37.8 | 36.5
22.0° |SOME PINE TO
CORRSE SAND
TRACE FINE
GRAVEL -
BROWR
10 22.5°~ SILTY CLAY CL 23| 14 9
24.5°* TRACE FINE
SAND ~ GRAY
FT-02-07
5 10,0~ SILTY CLAY CH 5112031 0.0 4.4 38.4 57.2
12.0° TRACE FINE
SAND -
GRAYISH BROW
A 15.0'~ STLTY CLAY cL 19.0 121.1 4.31
16.5° TRACE F-C
SAND TRACE F
GRAVEL TRACE
ISHALE - BROWN
7B 15.0°'~ SILTY CLAY CH 50 | 20 | 30 14.2 12.8 29.8 43.2 26.6 101.3
18.0° LITTLE FINE
TO CCARSE
SAND LITTLE
FINE GRAVEL -
GRAY
10 22.5'- | CLRYEY SILT | ML 18|16 2 0.0 3.3 56.4 | 40.3
24.5°% TRACE FINE
SAND - GRAY
FT~03-07
5 10.0°- SILTY CLAY CL 26.5 99.5 1.05
13.0° TRACE F-C
SAND - BROWN
3 12.5%~ SILTY CLAY CL 39021018 1.1 9.2 36.2 53.5 23.3 104.8
15.5° ITRACE FINE TO
MEDIUM SAND
TRACE FINE
GRAVEL -~
BROWNISH GRAY,
8 17.5%- SILTY CLAY cL | 2917 |12 0.0 16.3 | 34.6 | 49.1
19.57 LITTLE FINE
TG COBRRSE
SAND - BROWN
11 25.0%~ SILTY CLAY CL 23§ 14 9 16.3 24.1 29.9 29.7
27.0° SOME FINE TO
COARSE SAND
LITTLE FINE
TO COARSE
GRAVEL - GRAY]
FT-04~07
5 10,07~ SILTY CLAY cin | 46|17 |29 0.0 3.2 48.8 | 48.0
13.0° |[TRACE FINE TO|
EDIUM SAND -
GRAY
8 13.0'- SILTY CLAY CH 57122 |35 0.1 3.1 31.6 | 5.2 27.7 98.2 1.57
15.0' |TRRCE FINE TO
COARSE SAND ~
IGRAYISH BROWN
9 20.0'- SILTY CLAY CL 26 1 14 j12 4.6 22.7 35.6 37.1
22.0' |SOME FINE TO
COARSE SAND
TRACE FINE
GRAVEL - GRAY|
FT-05-07
5 10.0t~ SILTY CLAY CH 70| 28 | 42 3.7 27.6 36.5 32.2 42.8/ 180.0 / 85.2} 0.41
13.0' |SOME FINE TO 35.9
COARSE SAND
TRACE FINE
GRAVEL ~ DARK]
GRAY
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DATA SUMMARY

Project No.: 200701266 Project: FRENCHTOWN

Boring No. | Sample No. | Depih (ft.) | Description | USCS | LL | PL | P1 | % Gravel | % Sand | % Siit | % Clay | WC (%) | Density (pcf) | Qu tsf
[ 25.9 101.3

13.0-16.0] SILTY CLAY CL
TRACE FINE -
COARSE SAND
TRACE FINE
GRAVEL -
BRCWN
7 15.0°~ SILTY CLAY CL 44 { 21 ] 23
17.0° SOME FINE TO
COARSE SAND
TRACE FINE
(IGRAVEL - DARK|
GRAY 8
9 20.0°~ SILTY CLAY | CL-ML | 21 | 14 7 4.2 24.
22.0¢ SOME FINE TO
COARSE SaND
TRACE FINE
(GRAVEL ~ GRAY
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Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX F
LABORATORY TEST RESULTS

SPECIFIC GRAVITY
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S

STS Consaltants Led.

Consulting Engineers

Specific Gravity of Soils

ASTM D-854

Laboratory Services Group

STS Project No.:

Project Naine:

Boring/Source:

Sample No.:

750 Corporate Woods Parkway

200701266
Frenchtown

FT-01-07
5
10.0-13.00

Vernon Hills, IL 60061

Phone: (847) 279-2500

Test Date: 4/27/67

Boring/Source:
Sample No.:

———————————
T ——————————————
AT ————————————

Fax: (847) 279-2550

Depth (ft.): Depth (ft.):
Description: Clayey Organi(:-ﬁ Some F-M Deseription:
Sand - Dk Brown & Black ML
Test 1 Test 2
Flask No. SG-3 Flask No.
Wi, Flask + Seil + Water (W2) 721.43 Wt. Flask + Soil + Water (W2)
Wt. Flask + Water (W3) 67738 Wt. Flask + Water (W3)
Temperature (C) 224 Temperature (C)
Density of Water @ test Tem. 0.99791 Density of Water @ test Tem.
Tare No. ED-10 Tare No.
Wt. Tare 619.12 Wt. Tare
Wt. Tare + Seil 689.58 Wt. Tare + Seil
Wt. Soil (W2-W3) 70.46 Wt. Seil (W2-W3)
(k) Temp. Correction 0.99970 (k) Temp. Correction
Specific Gravity (Gs) 2.667 Specific Gravity (Gs)
Boring/Source: Boring/Source:
Sample No.: — Sample No.:
Depth (ft.): - Depth (ft.}: -
Description: - Description:
Test 3 Test 4
Flask Ne. Flask No.
Wt. Flask + Seil + Water (W2) Wt. Flask + Seil + Water (W2)
Wt. Flask + Water (W3) Wt Flask + Water (W3)
Temperature ( C) Temperature (C)
Density of Water @ test Tem. Density of Water @ test Tem.
Tare No. Tare No.
Wi, Tare Wt Tare
Wit. Tare + Soil Wt. Tare + Soil
Wt. Soil (W2-W3) Wt. Soil (W2-W3)
(k) Temp. Correction (k) Temp. Correction
Specific Gravity (Gs) Specific Gravity (Gs)
Technician BCM Calculated BCM Checked WPQ
Date 426/07 Date 4/26/07 Date  4/26/07

B-51
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J

STS Consultants Lid.

Consulting Bngineers

Specific Gravity of Soils

ASTM D-854

Laboratory Services Group

750 Corporate Woods Parkway

Vernon Hills, IL 60061

Phone: (847) 279-2500  Fax: (§47) 279-2550

STS Project No.: 200701266 Test Date: 4/23/47
Project Name: Frenchtown
Boring/Source: FT-02-07 Boring/Source: FT-03-07
Sample No.: TA Sample No.: 5
Depth (ft.): 15.0-16.5 Depth (ft.): 10.0-13.0
Deseription: Silty Clay Trace F-C Sand Description: Silty Clay Trace F-M Sand
Trace F Gravel - Brown CL - Brown CL

Test 1 Test 2
Flask No. SG-3 Flask Ne. SG-2
Wt. Flask + Soil + Water (W2) 742.84 Wt. Flask + Soil + Water (W2) 73547
Wt. Flask + Water (W3) 677.42 Wt. Flask + Water (W3) 678.84
Temperature ( C) 22.1 Temperature { C) 22.0
Density of Water @ test Tem. 0.99775 Density of Water @ test Tem. 0.99777
Tare No. ED-3 Tare No. ED-8
Wt. Tare 623.45 Wt Tare 611.02
Wt. Tare + Soil 726.96 Wt. Tare + Soil 700.68
Wt. Soil (W2-W3) 103.51 Wt. Soil (W2-W3) 89.66
(k) Temp. Correction 0.99954 (k) Temp. Correction 0.99957
Specific Gravity (Gs) 2.716 Specific Gravity (Gs) 2.713

Boring/Source: FT-04-07 Boring/Source: FT-05-07
Sample No.: 6 Sample No.: 6
Depth (ft.): i3.0-16.0' Depth (ft.): 13.0-16.0¢
Description: Silty Clay Trace F-C Sand Description: Silty Clay Trace F-C Sand
Grayish Brown CL Trace F Gravel - Brown CL
Test 3 Test 4
Flask No. 5G-1 Flask Ne. SG-4
Wt. Flask + Soil + Water (W2) 705.68 Wit. Flask + Soil + Water (W2) 722.18
Wit. Flask + Water (W3) 669.97 Wt. Flask + Water (W3) 669.58
Temperature (C) 22.0 Temperature (C) 22.1
Density of Water @ test Tem. 0.99777 Density of Water @ test Tem. 0.99775
Tare No. ED-6 Tare No. ED-6
Wi, Tare 602.16 Wt. Tare 602.08
Wt. Tare + Soil 658.70 Wt. Tare + Soil 685.43
Wit. Soil (W2-W3) 56.54 Wit. Seil (W2-W3) 83.35
(k) Temp. Correction 0.99957 (k) Temp. Correction 0.99954
Specific Gravity (Gs) 2.713 Specifie Gravity (Gs) 2.709
Technician BCM Calculated BCM Checked WPQ
Date___ 472307 Date 4/23/07 Date __ 4/23/07
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Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX F
LABORATORY TEST RESULTS

ATTERBERG LIMITS
AND COMBINED ANALYSIS
(SIEVE #4 TO #200 AND HYDROMETER)
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.0 2.5 23.0 53.7 20.8
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) CLAYEY ORGANIC SILT SOME FINE TO MEDIUM SAND
#10 100.0 - DARK BROWN AND BLACK
#20 99.7
ot o Atterberg Limits
2100 0.4 PL= 38 LL= 44 Pl= 6
#200 74.5 Coefficients
Dgs= 0.2107 Dgp= 0.0479 Dgp= 0.0345
038= 0.0148 D1g= 0.0013 Dip=
U= CC:
Classification
USCS= ML AASHTO=  A-5(6)
Remarks
* {no specification provided)
Sample Number: 35 s
Source of Sample: FT-01-07 Depth: 10.0-13.0' Date: 4/27/07
Client: US ARMY CORPS OF ENGINEERS
STS Consultants Lid. ;
ql Project: FRENCHTOWN
N \ 750 Corporate Woods Parkway roject OWN
} 7% Vemon Hills, IL 60061 ,
Project No: 200701266 Plate

Tested By: BCM

Checked By: WPQ
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GRAIN SIZE - mm.
o 437 % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 2.4 3.1 6.2 14.0 37.8 36.5
SIEVE PERCENT SPEC.” PASS? Material Descrigﬁon
SIZE FINER PERCENT | (X=NO) SILTY CLAY SOME FINE TO COARSE SAND TRACE
375 100.0 FINE GRAVEL - BROWN
#4 97.6
4 94,
Z;g Q?g Atterberg Limits
440 883 PL= 16 L= 27 Pl= 11
#60 84.8 Coefficients
#100 80.0 Dgs= 0.2552 Dgo= 0.0282 Dsgg= 0.0128
#200 74.3 Dag= 0.0033 D15= Dio=
Cy= Cc=
Classification
USCS= CL AASHTO= A-6(6)
Remarks

Sample Number: 9
Source of Sample: FT-01-07

x . . .
{no specification provided)

Depth: 20.0'-22.0'

Date: 4/20/07

5

P

STS Consultanis Lid.

750 Corporate Woods Parkway
Vernon Hills, IL 60061

Client:
Project: FRENCHTOWN

Project No: 200701266

US ARMY CORPS OF ENGINEERS

Plate

Tested By: BCM

Checked By: WPQ
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.6 0.7 3.1 38.4 57.2
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) SILTY CLAY TRACE FINE SAND - GRAY
#4 100.0
#10 99.4
#20 99.0 .
#40 987 Atterberg Limits
460 930 PL= 14 L= 23 Pl= 9
#100 97.0 Coefficients
#200 95.6 Dgs= 0.0263 Dgo= 0.0060 Dsg= 0.0022
D3p= D15= D1o=
CF Ce=
Classification
USCsS= CL AASHTO=  A-4(6)
Remarks

¥ (no specification provided)

Sample Number: 10
Source of Sample: FT-01-07

Depth: 22.5-24.5°

Date: 4/20/07

Client: US ARMY CORPS OF ENGINEERS
'q STS Consultants Ltd. |/ "00 "0 chrown
\ ‘ 750 Corporate Woods Parkway ’ '
A Vermon Hills, IL 60061 .
| Project No: 200701266 Plate

Tested By: BCM
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PARTICLE SIZE DISTRIBUTION REPORT ASTM D 422
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GRAIN SIZE - mm.
o £3 % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Siit Clay
0.0 0.0 0.0 0.6 0.7 3.1 38.4 57.2
SIEVE PERCENT SPEC.” PASS? Material Description
8IZE FINER PERCENT {X=NQ) SILTY CLAY TRACE FINE SAND - GRAYISH BROWN
#4 100.0
#10 99.4
#2 0 L
;‘»43 gg; Atterberg Limits
460 98.0 PL= 20 LL= 51 Pi= 31
#100 97.0 Coefficients
#200 95.6 D85== 0.0263 DGO= 0.0060 DSO= 0.0022
D3p= D15= D1p=
Cy= c~
Classification
USCs= CH AASHTO= A-7-6(33)
Remarks

Sample Number: 5
Source of Sample: FT-02-07

* (o specification provided)

Depth: 10.0-12.0°

Date: 4/20/07

STS Consultants Lid Client: US ARMY CORPS OF ENGINEERS
q 3 ject: WN
ﬁ ‘ 750 Corporate Woods Parkway Project: FRENCHTOWN
e Vernon Hills, IL 60061 .
i Project No: 200701266 Plate

Tested By: BCM
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GRAIN SIZE - mm.
o £ % Gravel % Sand % Fines -«
‘ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 14.2 3.7 3.6 5.5 29.8 432
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO}) SILTY CLAY LITTLE FINE TO COARSE SAND LITTLE
.75 100.0 FINE GRAVEL - GRAY
.50 88.3
375 . .
#1 gg; Atterberg Limits
£10 891 PL= 20 = 50 Pl= 30
iﬁg §2; Coefficients
H4¢ 78. Dgs= 4.1175 Dgo= 0.0248 Dsg= 0.0093
#60 76.3 Dag= D1s= D?8=
#100 74.4 Ci= Cc=
; 3
#200 730 Classification
UsSCs= CH AASHTO= A-7-6(21)
Remarks
{no specification provided)
Sample Number: 7B
Source of Sample: FT-02-07 Depth: 15.0-18.0' Date: 4/20/07
Client: US ARMY CORPS OF ENGINEERS
| T STS Consultants Lid. | 0 ©
* ‘ 750 Corporate Woods Parkway ’ N
A Vemon Hills, I 60061 i
j| Project No: 200701266 Plate

Tested By: BCM

Checked By: WPQ
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.5 2.8 56.4 40.3
SIEVE PERCENT SPEC.* PASS? Material Descﬂption
SIZE FINER PERCENT | (X=NO) CLAYEY SILT TRACE FINE SAND - GRAY
#4 100.0
#10 100.0
#20 7
;0 235 Atterberg Limits
#60 99,1 PL= 16 Li= 18 Pi= 2
ﬁigg 3?; Coefficients
2 0. Dgs= 0.0530 Dgo= 0.0173 Dgp= 0.0091
Dag= 0.0017 D1g= Dqp=
Cy= c=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
(no specification provided)
Sample Number: 10
Source of Sample: FT-02-07 Depth: 22.5'-24.5' Date: 4/20/07

4 Vermnon Hills, IL 60051

'q STS Consultants Lid.
\ ‘ 750 Corporafe Woods Parkway

Project: FRENCHTOWN

Project No: 200701266

Client: US ARMY CORPS OF ENGINEERS

Plate

Tested By: BCM

Checked By: WPQ
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GRAIN SIZE - mm.
o 437 % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Siit Clay
0.0 0.0 1.1 0.9 2.0 6.3 36.2 53.5
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT {(X=NO) SILTY CLAY TRACE FINE TO MEDIUM SAND TRACE
375 100.0 FINE GRAVEL - BROWNISH GRAY
#4 98.9
#1 98.0 .
#23 970 Atterberg Limits
#40 96.0 PL= 21 LL= 39 Pl= 18
5}%30 gfz Coefficients
: 2. Dgs= 0.0442 Dgo= 0.0061 Dgp= 0.0045
#200 89.7 D3 D1g= D39=
Cu= o
Classification
USCS= CL AASHTO= A-6(17)
Remarks

Sample Number: 6
Source of Sample: FT-03-07

¥ — ;
{no specification provided)

Depth: 12.5-15.5

Date: 4/20/07

A Vernon Hills, IL 600541

'q STS Consultants Lid.
l ‘ ‘ 750 Corporate Woods Parkway
l

Client:
Project:

US ARMY CORPS OF ENGINEERS

FRENCHTOWN

Project No: 200701266

Plate

Tested By: BCM

Checked By: WPQ
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Vemon Hills, iIL 60061

'q STS Consultants Lid.
\ ‘ 750 Comporate Woods Parkway
LN

Project No: 200701266
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GRAIN SIZE - mm.
o +3° % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 1.8 4.6 9.9 34.6 49.1
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) SILTY CLAY LITTLE FINE TO COARSE SAND - BROWN
#4 100.0
#10 98.2
#20 95.9 I
#40 23.6 Atterberg Limits
460 91.6 PL= 17 L= 29 Pl= 12
#100 87.6 Coefficients
#200 83.7 Dgs= 0.0946 Deo= 0.0092 D5g= 0.0052
D3p= D15= D1o=
CU: CC:
Classification
USCs= CL AASHTO= A-6(8)
Remarks
¥ {no specification provided)
Sample Number: §
Source of Sample: FT-03-07 Depth: 17.5-19.5' Date: 4/20/07
Client: US ARMY CORPS OF ENGINEERS
Project: FRENCHTOWN

Plate

Tested By: BCM

Checked By: WPQ
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4 Vermon Hills, IL 60061
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" :a STS Consuliants Lid. )
g * ‘ 750 Corporate Woods Parkway Projec

Projec

1

{ No: 200701266
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 13.5 2.8 4.7 7.4 12.0 29.9 29.7
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT {(X=NO) SILTY CLAY SOME FINE TO COARSE SAND LITTLE
i 100.0 FINE TO COARSE GRAVEL - GRAY
75 86.5
s
A'3‘705 ggg Atterberg Limits
44 337 PL= 14 Li= 23 Pl= ¢
#10 79.0 Coefficients
#20 74.9 Dgs= 6.3041 Dgo= 0.0797 D50= 0.0282
#40 71.6 Dap= 0.0051 D15= Dqg=
#60 68.5 Cy= Ce=
i;gg f;’f‘;f) Classification
. USCS= CL AASHTO=  A-4(2)
Remarks
" (no specification provided)
Sample Number; 11
Source of Sample: FT-03-07 Depth: 25.0-27.0' Date: 4/20/07
Client: US ARMY CORPS OF ENGINEERS

FRENCHTOWN

Plate

Tested By: BCM
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PARTICLE SIZE DISTRIBUTION REPORT ASTM D 422

Source of Sample: FT-04-07
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GRAIN SIZE - mm.
o +3 % Gravel % Sand % Fines
* Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.0 1.0 2.2 48.8 48.0
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT {X=NO) SILTY CLAY TRACE FINE TO MEDIUM SAND - GRAY
#4 100.0
#10 100.0
#20 994 .
440 93‘0 Atterberg Limits
#60 03 5 PL= 17 LL= 46 Pi= 29
#100 97.8 Coefficients
#200 96.8 D85i 0.0438 DGOf 0.0107 D50=_-‘ 0.0056
D3g= Di5= D1o=
Cu: CC:
Classification
USCS= CL AASHTO= A-7-6(30)
Remarks
¥ {no specification provided)
Sample Number: 5

Depth: 10.0-13.0" Date: 4/27/07

S

Client: US ARMY CORPS OF ENGINEERS
STS Consultants Lid. Project: FRENCHTOWN

750 Corporate Woods Parkway

Vemon Hills, IL 60061

200701266 Plate

Project No:

Tested By: BCM

Checked By: WPQ
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Vermon Hills, IL 60061

SIS

750 Corporate Weods Parkway

Project No: 200701266

< £ = SN c £ E; [=3 o o o < 3 S S
© o o~ S owg  F & § %3 f % u @
100 r TTTrIT T T T e e O T T
! i B | I | ! b i\\
90 \ | A I | | RN TN
X . K N
i (I T I l | bbb oY
i Hipp ey | i | C\“
80 i i [ I A A i \ i [ R R TR X
| (1 O O O B | | | | [T RE \C
0 L L W el N\
| (I O T | I | | | Py N
o i | I | ; I N
4 e =T R
T z | Ppig g ! i I O A AR O
- | I b it | i | ! o
z %0 T T T T T T
] .
Q | I [ I I | ! | { oA
5 40 L e |1 N A
o i ! [ I | | i ! I
| ! [ I | | ! | | [
30 % x T t z T R
! | [ I A | | | I [
20 ] ! [ 1 | i | | R
I | LA A A | | | ! IR
| I I T (A A i ! | | IR
10 f TR B i f ; f T
i 0 O O (O O I | | | Pl
9 | L | | I 1 | Pl
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o 437 % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.1 1.2 0.4 1.5 31.6 65.2
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) SILTY CLAY TRACE FINE TO COARSE SAND -
375 100.0 GRAYISH BROWN
#4 99.9
3 8. _—
iég 382 Atterberg Limits
#40 08.3 PL= 22 Li= 57 Pl= 35
;_60% ggé Coefficients
i Dgs= 0.0281 Dgo= 0.0020 Dsg=
#200 96.8 D3g= D1s= D§8:
o Ce=
Classification
USCS= CH AASHTO= A-7-6(38)
Remarks
(no specification provided)
Sample Number: 6
Source of Sample: FT-04-07 Depth: 13.0-15.0' Date: 4/20/07
Client: US ARMY CORPS OF ENGINEERS
STS Consuliants Lid. Project: FRENCHTOWN

Plate

Tested By: BCM

Checked By: WPQ
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GRAIN SIZE - mm.
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SIEVE PERCENT SPEC. PASS? Material Descﬁpﬁon
SIZE FINER PERCENT (X=NO) SILTY CLAY SOME FINE TO COARSE SAND TRACE
75 100.0 FINE GRAVEL - GRAY
50 96.2
37 96.2 .
3;_15 95.4 Atterberg Limits
£10 236 PL= 14 LL= 26 Pl= 12
#20 90.4 Coefficients
#40 87.2 Dgs= 0.2956 Dgp= 0.0273 Dgp= 0.0108
#60 83.7 D3p= 0.0029 D1s= Dio=
#100 79.0 Cy= Ce=
2
#200 721 Classification
USCSs= CL AASHTO= A-6(6)
Remarks

Sample Number: 9
Source of Sample: FT-04-07

b (no specification provided)

Depth: 20.0-22.0'

Date: 4/20/07
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SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER | PERCENT | (X=NO) SILTY CLAY SOME FINE TO COARSE SAND TRACE
375 100.0 FINE GRAVEL - DARK GRAY
#4 96.3
zé?) ggg Atterberg Limits
440 761 PL= 28 L= 70 Pl= 42
#60 73.7 Coefficients
#100 713 Dgs= 2.2306 Dgo= 0.0477 Dgp= 0.0255
#200 68.7 Dap= 0.0035 Dqg= D1o=
Cy= Ce=
Classification
USCS= CH AASHTO= A-7-6(29)
Remarks

(no specification provided)

Sample Number: 5
Source of Sample: FT-05-07

Depth: 10.0-13.0'

Date: 4/20/07
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SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NOQ) SILTY CLAY SOME FINE TO COARSE SAND TRACE
375 100.0 FINE GRAVEL - DARK GRAY
#4 96.3
# .
#ég ggg Atterberg Limits
%40 76.1 PL= 21 Li= 44 Pl= 23
#60 73.7 Coefficients
#100 71.3 Dgs= 2.2306 Dgo= 0.0477 Dgg= 0.0255
#200 68.7 D3g= 0.0030 D1s= Dqp=
Cy= c=
Classification
USCs= CL AASHTO= A-7-6(14)
Remarks
B (no specification provided)
Sample Number: 7 ]
Source of Sample: FT-05-07 Depth: 15.0-17.0' Date: 4/20/07
E Client: US ARMY CORPS OF ENGINEERS
= "q STS Consultants Ltd. | o 0 "0 own
\ ‘ 750 Corporate Woods Parkway )
A Vernon Hills, IL 60C61 .
Project No: 200701266 Plate
Tested By: BCM Checked By: WPQ
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 4.2 4.7 7.6 11.9 40.1 315
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT {X=NQ) SILTY CLAY SOME FINE TO COARSE SAND TRACE
375 100.0 FINE GRAVEL - GRAY
#4 95.8
o o Atterberg Limits
240 835 PL= 14 L= 21 Pl= 7
#60 80.3 Coefficients
#100 76.3 Dgs= 0.5608 Dgo= 0.0357 Dsg= 0.0211
#200 71.6 D3p= 0.0045 D15= Dio=
C Ce=
Classification
USCS= CL-ML AASHTO= A-4(2)
Remarks

Sampie Number: 9
Source of Sample: FT-05-07

x . . .
(no specification provided)

Depth: 20.0-22.0'

Date: 4/20/07

Client: US ARMY CORPS OF ENGINEERS
'q STS Consulfants Ltd. | W00 = oW
N ‘ 750 Corporate Woods Parkway :
Vermnon Hills, IL 60061
e Project No: 200701266 Plate
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Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX F
LABORATORY TEST RESULTS
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MATERIAL DESCRIPTION LL PL PI

%<#40

%<#200 USCs

CLAYEY ORGANIC SILT SOME FINE TO MEDIUM 44 18 6
SAND - DARK BROWN AND BLACK )

97.5

74.5 ML

Project No. 200701266 Client: US ARMY CORPS OF ENGINEERS
Project: FRENCHTOWN

® Source of Sample: FT-01-07 Depth: 10.0-13.0' Sample Number: 5

Remarks:

ﬂ STS Consultants Lid.
N h 750 Comorate Woods Parkway
A vernon Hills, It 60061
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Project No. 200701266 Client: US ARMY CORPS OF ENGINEERS Remarks:
Project: FRENCHTOWN
@ Source of Sample: FT-01-07 Depth: 20.0-22.0' Sample Number: 9
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Project No. 200701266
Project: FRENCHTOWN

Client: US ARMY CORPS OF ENGINEERS

® Source of Sample: FT-01-07 Depth: 22.5-24.5

Sample Number: 10
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TRIAXIAL COMPRESSION TEST REPORT
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1 | ¢ =406 o i
1.0 »
3 ] i
é . L
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0.0 1.0 1.5 2.0 2.5 3.0
p', isf
| | | Symbol O A ]
a4 H 1 i t
T4 : ; Test No. FTO1S5T1|FTO1SST2|FT0155T3
. i § i - Diameter, in 2.8063 | 2.8004 | 2.8102
Height, in 5.7094 | 57528 | 57276
© | Water Content, % 44 .27 37.09 46.04
€1 Dry Densily, pof 7312 | 8155 | 75.78
- Saturation, % 94.37 97.36 104.78
2 Void Ratio 1.2197 | 0.9904 | 1.1425
é _ | Water content, % 47.21 | 37.68 | 41.09
. o
% % Dry Density, pef 7388 | 83.27 | 78.85
& o | Saturation, % 102.04 | 103.21 | 100.93
g < | Void Ratio 1.2029 | 0.94935 | 1.0586
>
L ® 1 Back Press., tsf 5.0402 | 5.04 | 5.0402

Minor Prin. Siress, tsf 0.21583 | 0.432 | 0.868376

Max. Dev. Stress, isf 0.55563 | 0.8155 1.0978

Tirne to Failure, min 204 204 188
Strain Rate, %/min 0.0695 | 0.0693 | 0.0702
‘3:-:: . r B-Value - == -
0.0 d : ‘ : ‘ : { . Estimated Specific Gravity 2.80 2.60 2.60
0 5 10 15 20 Liquid Limit 44 44 44
VERTICAL STRAIN, % Plastic Limit 38 38 38
Plasticily Index 6 6 6
Project: FRENCHTOWN Failure Sketch -
Location: \ ) ﬂ\) \
Project No.: 200701266 i ‘ ! j
Boring No.: FT-01-07 S5 Saan i gl

Sample Type: 3 INCH ST

Description: CLAYEY ORGANIC SILT SOME FINE - COARSE SAND -- DARK BROWN AND BLACK CL-ML

Remarks: FAILURE CRITERIA=MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D4767

Mon, 30-APR-2007 13:57:11
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TRIAXIAL COMPRESSION TEST REPORT
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Project: FRENCHTOWN

Location:

Project No.: 200701266

Boring No.: FT-01-07

Tested By: MJS

Checked By: WPQ

Sampie No.: S-5

Test Date: 4/28/07

Depth: 10.0°-13.0"

Test No.: FTD1S5T1

Sample Type: 3 INCH ST

Elevation:

Description: CLAYEY ORGANIC SILT SOME FINE - COARSE SAND -- DARK BROWN AND BLACK CL-ML

Remarks: FAILURE CRITERIA=MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D4767

Mon, 30-APR-2007 13:57:52
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TRIAXIAL COMPRESSION TEST REPORT

1 | = 0073 tsf f L
1 ¢ =277 L
1 [tan ¢ =053 '
P — I *
5 e r
> ] r
| — ‘
O.O—,.‘:\.'(;(xx-::.-‘.\x\E,'iu.”,u.if....u,i\..x.(.:HH.H”-
0.0 05 1.0 15 2.0 25 3.0
P’y tsf
Symbol ] P
14 ———t——l — Test No. FT0455T1|FT04S5T2
1 ' - Diameter, in 2.8335 | 2.8398
12 . _ Height, in 5.6984 | 5.7449
) ] B |Water Content, % | 28.77 | 26.93
E [Dry Density, pef 957 | 97.01
U 7 P Saturation, % 101.06 | 97.61
L1/ ; - Void Ratio 0.77427 | 0.75043
B 0.8 -dord L . | Water Content, % 28.42 | 25.60
% 15 i | % Dry Density, pcf 96.05 99.73
x o | Saturation, % 100.66 | 99.09
g ; / < | Void Ratio 0.7679 | 0.70271
@ - @ 'Back Press., tsf 5.0401 | 5.0401
Minor Prin. Stress, tsf | 0.2159 | 0.86388
] Max. Dev. Stress, tsf | 0.5658 | 1.3352
! Time to Failure, min 214 214
: Strain Rate, %/min 0.0694 | 0.0698
b E ; r B-Value - -
0.0 4 — : , Estimated Specific Gravity 2.72 | 2.72
0 5 10 15 20 Liquid Limit 46 46
VERTICAL STRAIN, % Plastic Limit 17 17
Plasticity Index 29 29
Project: FRENCHTOWN Failure Sketch ; B .
Location:
Project No.: 200701266
Boring No.: FT-04-07 S5 : ~ . f
Sample Type: 3 INCH ST i E 2

Description: SILTY CLAY TRACE FINE - MEDIUM SAND - GRAY CL

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767

dMon, 30-APR-2007 14:16:31
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TRIAXIAL COMPRESSION TEST

REPORT
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VERTICAL STRAIN, % VERTICAL STRAIN, %
1.5 I T T T S 1 J ! 1 20000 TN S T N | l | IO NS S S S TS S 2 ) ! | SO T T T S T I | I LS T T T i1 ' EIN N S S I S N B 1

1 |c=o0.108 tsf § i -
1 ¢ =181 i -
1 |tan ¢ = 033 i C
1.0 ; : = -
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o - : ; : : A
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1.0 1.5

p, tsf

2.0 2.5
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Project: FRENCHTOWN

Location:

Project No.: 200701266

Boring No.: FT-04-07 S5

Tested By: MS

Checked By: WPQ

Sample No.: 5-5

Test Date: 4/27/07

Depth: 10.0'-13.0

Test No.: FT04S5T1

Sample Type: 3 INCH ST

Elevation:

Description: SILTY CLAY TRACE FINE - MEDIUM SAND - GRAY CL

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIC TEST PERFORMED AS PER ASTM D 4767

Mon, 30-APR-2007 14:117:21
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Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX F
LABORATORY TEST RESULTS

UNCONFINED COMPRESSION

R
- S5TS CONSULTANTS
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UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAIN, %
Symbol [V}
Test No. QUFTO1S5
Diameter, in 2.8283
Height, in 5.7551%
© | Water Content, % 61.66
E | Dry Density, pcf 63.91
Saluration, % 102.86
Void Ratio 1.5885
Unconfined Compressive Strength, tsf 0.53606
Undrained Shear Strength, tsf 0.26803
Time to Failure, min 13.504
Strain Rate, %/min 0.5199
Estimated Specific Gravity 2.65
Liquid Limit 44
Plastic Limit 38
Plasticity Index 6
Failure Sketch —— — —
Project: FRENCHTOWN
Location:
Project No.: 200701266
Boring No.: FT-01-07 S5
Sample Type: 3 INCH ST
Description: CLAYEY ORGANIC SILT SOME FINE - MEDIUM SAND ~ DARK BROWN AND BLACK CL-ML
Remarks: TEST PERFORMED AS PER ASTM D 2166

Mon, 30-APR-2007 14:30:42

B-101




Project: FRENCHTOWN
FT-01-07 s5

Boring No.:

Sample No.: 5-5
Test No.: QUFTOLSS

UNCONFINED COMPRESSION TEST

Location:

Tested By: M3S
Test Date: 4/27/07
Sample Type: 3 INCH ST

Project No.: 200701266
Checked By: weQ

Depth: 10.0'-13.0'
Elevation:

Soil Description: CLAYEY ORGANIC SILT SOME FINE - MEDIUM SAND - DARK BROWN AND BLACK CL-ML
Remarks: TEST PERFORMED AS PER ASTM D 2166

Specimen Height: 5.76 in
Specimen Area: 6.28 inA2

Specimen volume: 36.16 inA3

LD 00 Y U B L0 D

DA OO O LD N T L B LB U ) N I et e

Axial

Time Displacement

min

0
504
.004
.504
.004
504
.004
.504
.004

n

0
0.014797
0.02996

.54751
.56303
.57838
.59363
60907
62432
.64004
.65602
.67146
.68689
.70251
.71813
.73357
.74892
.76444
.77979
.79532
.81103
.82656
.84154

DODDODDODOOODODODOLDOOOLOOOODOODDODOOOODD

A
St

0.2
0.5
0.

tiguid Limit: 44
Plastic Limit: 38
Estimated Specific Gravity: 2.65

xial
rain
%

0
5712
2058
7412

Load
Th

0
4.4725
7.2613
9.7344
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Corrected
Area
inA2

6.2828
6.299
L3157
.3297
.3462
.3626
L3792
.3963
L4134
L4287

R R e R R ANENEVENEN PN EVEN
e
nN)
™
-~

Vertical
Stress
tsf

0
0.051123
.08278
.11073
.13432
.15839
.18113
.20375
.22506
.24928
.27393

DOOODODTO _ DODOOOODOLDOOO
. ™
pe]
e
WO
b

0.25535

Cap Mass: O gm

Shear
Stress
tsf

0
0.025561
0.04139

0.090567
.10187
.11253
.12464
.13697
.14598
.15581
.16675
.17355
.18176
.19079
.19774
.20552
.21154
0.2178
.22489
.22965
.23438
.23822
.24345
.24696
.24904
.24776
.24732
.24438
.24284
0.2413
.23976
.23822
.23696
.23571
.23147
.22943
22362
21594
20831
19964
.18352
.17018
.16196
.15405
0.1512
.14837
.14503
.14275
.14075
.13823
.13494
.13142
.12768
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UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAIN, %
Symbol O
Test No. QUFTO1S5
Diameter, in 2.8016
Height, in 6.3996
© | Waoter Content, % 18.98
€ | Dry Density, pcf 121.1
Saturation, % 128.21
Void Ratio 0.40261
Unconfined Compressive Strength, tsf 4.3087
Undrained Shear Strength, isf 2.1544
Time to Failure, min 4.504
Stroin Rate, %/min 0.5199
Estimaled Specific Gravity 2.72
Liquid Limit 0
Plastic Limit 0
Plasticity Index 0
Failure Sketch ma— ——— e

Project: FRENCHTOWN

Location:

Project No.: 200701266

Boring No.: FT-02-07S7A

Sample Type: 3 INCH ST

Description: SILTY CLAY TRACE F-C SAND TRACE F GRAVEL TRACE SHALE - BROWN (cL)

Remarks: TEST PERFORMED AS PER ASTM D 2166

Mon, 30-APR-2007 14:32:04
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Project: FRENCHTOWN

Boring No.: FT-02-07s7A

sample No.: S-7A
Test No.: QUFT0OILSS

Soil Description:

UNCONFINED COMPRESSION TEST

Location:

Tested By: MIS

Test Date: 4/27/07

sample Type: 3 INCH ST

Remarks: TEST PERFORMED AS PER ASTM D 2166

Specimen Height: 6.40 1in
Specimen Area: 6.16 inA2
Specimen volume: 39.45 inA3

Time
min

s
D AD OO ™ N U B 0 P

f
o
R Ly g e ]
<
[
£

ok
[a%]

. Axial
Displacement
n

0
0.025
0.05

Liquid timit: ©
Plastic Limit: O .
Estimated Specific Gravity: 2.72

Axial
Strain

%

0
0.39065

SO O B W NI el el O

.7813
L1719
.5626
.3439
L1252
.2065
.5878
L1254
L2504
L0317

Corrected

Load Area
b inA2

0 G.1644
36.6 6.1886
58.4 6.213
78.5 6.2376
99.3 6.2623
151.5 6.3124
214.6 6.3633
273.4 6.4151
324.5 6.4676
368.9 6.5667
355.6 6.5754
312.7 6.6307
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SILTY CLAY TRACE F-C SAND TRACE F GRAVEL TRACE SHALE - BROWN (cL)

vertical
Stress
tsf

0
0.42581
0.67678
0.90612

1.1417

1.728
2.4282
3.0685
3.6124
4.0448
3.8938
3.3955

Project No.: 200701266
Checked By: wpQ

Depth: 15.0'-16.5"
Elevation:

Cap Mass: 0 gm

Shear
Stress
tsf

0
0.21291
0.33839
0.45306
0.57084
0.86401
L2141
.5343
.8062
L0224
. 9469
.6977

et et P o b



UNCONFINED COMPRESSION TEST REPORT
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0 5 10 15 20 25 30
VERTICAL STRAIN, %
Symbeol U}
Test No. QUFTO3SS
Diameter, in 2.8193
Height, in 6.4602
T | Water Content, % 26.48
£ | Dry Density, pcf 99.45
Saturation, % 101.84
Void Ratio 0.70738
Unconfined Compressive Strength, tsf 1.0472
Undrained Shear Strength, tsf 0.52362
Time to Failure, min 6.9998
Strain Rate, %/min 0.5199
Estimated Specific Gravity 272
Liquid Limit 0
Plastic Limit O
Plasticity Index 0
Failure Sketch [ —— E— —

Project: FRENCHTOWN

Location:

Project No.: 200701266

Boring No.: FT-03-07 S5

Sample Type: 3 INCH ST

Description: SILTY CLAY TRACE FINE - COARSE SAND

- BROWN (CL)

Remarks: TEST PERFORMED AS PER ASTM D 2166

Mon, 30-APR-2007 14:33:18
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UNCONFINED COMPRESSION TEST

Project: FRENCHTOWN Location:

Boring No.: FT-03-07 S5 Tested By: M3S

Sample No.: S-5 Test Date: 4/27/07
Test No.: QUFTO3SS sample Type: 3 INCH ST

Soil Description: SILTY CLAY TRACE FINE - COARSE SAND - BROWN (CL)
Remarks: TEST PERFORMED AS PER ASTM D 2166

Specimen Height: 6.46 in Liquid Limit: 0
Specimen Area: 6.24 inA2 Plastic Limit: 0
Specimen volume: 40.33 inA3 Estimated Specific Gravity: 2.72

Axial axdal Corrected Vertical

Time Displacement strain toad Area Stress

min in % 1b inA2 tsf

1 0 0 0 0 6.2427 ]

2 0.504 0.025 0.38698 13.9 6.2669 0.1597

3 1.004 0.05 0.77397 19.5 6.2914 0.22316

4 1.504 0.075 1.1609 22.8 6.316 0.25991

5 2.004 0.1 1.5479 26.6 6.3408 0.30204

6 2.504 .15 2.3219 35.4 6.3911 0.39881

7 3.004 0.2 3.0959 44.3 6.4421 0.49512

8 3.504 0.25 3.8698 52.8 6.494 0.5854

9 4.004 0.3 4.6438 60.2 6.5467 0.66208

10 4.504 0.4 6.2917 72.7 6.6547 0.78657

11 5.004 0.5 7.7397 80.9 6.7664 0.86085

12 5.504 0.6 9.2876 86.1 6.8818 0.90081

13 5.9998 0.7 10.836 89 7.0013 0.91526

14 6.4998 0.8 12.383 90.5 7.125 0.91453

15 6.9998 0.861 13.328 90.8 7.2026 0.90767

16 7.4998 0.9 13.931 90.6 7.2531 0.89936
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Project No.: 200701266
Checked By: wpQ

Depth: 10.0'-13.0"'
Elevation:

Cap Mass: 0 gm

Shear
Stress
tsf

0
0.079848
0.11158
0.12996
0.15102
0.1994
0.24756
0.2927
0.33104
0.39329
0.43042
0.4504
0.45763
0.45726
0.45384
0.44968



UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAIN, %
Symbol [V}
Test No. QUFTO4S6
Diameter, in 2.8217
Height, in 5.8622
T | Water Content, % 27.72
E Dry Density, pcf 98.21
Saturation, % 103.42
Void Raotio 0.72898
Unconfined Compressive Strength, tsf 1.5728
Undrained Shear Strength, tsf 0.78642
Time to Faitlure, min 6.9998
Strain Rate, %/min 0.5199
Estimated Specific Gravity 2.72
Liquid Limit 57
Plastic Limit 22
Plasticity Index 35
Failure Sketch . — ———

Project: FRENCHTOWN

Location:

Project No.: 200701266

Boring No.: FT-04-07 S6

Sample Type: 3 INCH ST

Description: SILTY CLAY TRACE FINE - COARSE SAND - GRAYISH BROWN CH

Remarks: TEST PERFORMED AS PER ASTM D 21686

Man, 30-APR-2007 14:35:17
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UNCONFINED COMPRESSION TEST

Project: FRENCHTOWN Location: Project No.: 200701266
Boring No.: FT-04-07 s6 Tested By: M3S Checked By: wPQ
Sample No.: S-6 Test Date: 4/27/07 Depth: 13.0'-15.0"
Test No.: QUFT04s6 Sample Type: 3 INCH ST Elevation:

Soil Description: SILTY CLAY TRACE FINE - COARSE SAND - GRAYISH BROWN CH
Remarks: TEST PERFORMED AS PER ASTM D 2166

Specimen Height: 5.86 1in Liquid Limit: 57 Cap Mass: 0 gm
Specimen Area: 6.25 inA2 Plastic Limit: 22
Specimen volume: 36.66 inA3 Estimated Specific Gravity: 2.72
Axial Axial Corrected vertical Shear
Time Displacement Strain Load Area Stress Stress
min in % b inA2 tsf tsf
1 Q o] 0 0 6.2531 0 0
2 0.504 0.025 0.42646 13.9 6.2799 0.15937 0.079683
3 1.004 0.05 0.85292 19.9 6.3069 0.22718 0.11359
4 1.504 0.075 1.2794 26.5 6.3342 0.30122 0.15061
5 2.004 0.1 1.7058 34.3 6.3616 0.3882 0.1941
(3} 2.504 0.15 2.5588 49.8 6.4173 0.55874 0.27937
7 3.004 0.2 3.4117 64 6.474 0.71177 0.35589
8 3.504 0.25 4,2646 75.6 6.5317 0.83335 0.41668
9 4.004 G.3 5.1175 85.5 6.5904 (.93409 0.46704
10 4,504 0.4 6.8234 102.3 6.711 1.097s5 0.54877
11 5.004 0.5 8.5292 113.6 6.8362 1.1965 0.59823
12 5.504 0.6 10.235 122.4 6.9661 1.2651 0.63255
13 5.9998 0.7 11.941 128.3 7.1011 1.3009 0.65044
14 6.4998 0.8 13.647 133.4 7.2413 1.3264 0.66319
15 6.9998 0.879 14.994 136.6 7.3561 1.337 0.6685
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UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAIN, %
Symbol V]
Test No. QUFTO5S5
Diameter, in 2.8256
Height, in 5.5248
© | Woter Content, % 35.92
£ | Dry Density, pof 85.2
Saturation, % 99.15
VYoid Ratio 0.9783
Unconfined Compressive Strength, tsf 0.41227
Undrained Shear Strength, tsf 0.20611
Time to Failure, min 3.004
Stroin Rate, %/min 0.5199
Estimated Specific Gravity 2.70
Liquid Limit 70
Plastic Limit 28
Plasticity Index 42
Fallure Sketch ey P —

Project: FRENCHTOWN

Location:

Project No.: 200701266

Boring No.: FT-05-07 S5

Sample Type: 3 INCH ST

Description: SILTY CLAY SOME FINE ~ COARSE SAND TRACE F GRAVEL - DK GRAY CH

Remorks: TEST PERFORMED AS PER ASTM D 2166

Fri, 04~-MAY-2007 15:41:13
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Project: FRENCHTOWN
Boring No.: FT-05-07 S5
Ssample No.: $-5

Test No.: QUFTOSSS

UNCONFINED COMPRESSION TEST

Location:

Tested By: MIS
Test Date: 4/27/07
Sample Type: 3 INCH ST

soil Description: SILTY CLAY SOME FINE - COARSE SAND TRACE F GRAVEL - DK GRAY CH
Remarks: TEST PERFORMED AS PER ASTM D 2166

Specimen Height: 5.52 in
Specimen Area: 6.27 inA2
specimen volume: 34.64 inA3

. . Axial

Time Displacement

min in

1 0 0
2 0.504 0.025
3 1.004 0.05
4 1.504 0.075
5 2.004 0.1
6 2.504 0.15
7 3.004 0.195
8 3.504 0.25
9 4.004 0.3

Liguid Limit: 70
Plastic Limit: 28
Estimated specific Gravity: 2.70

Axial
strain
%

0
0.4525
0.90501

Load
1

(A
w1
= 004D P B L 1 00 KD
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Corrected
Area
inAZ

.5
6.5678
6.6306

vertical
stress
tsf

0
0.089156
0.16498
0.22992
0.28637
0.37086
0.35766
0.3815
0.3225

Project No.: 200701266
Checked By: wPQ
Depth: 10.0'-13.0'
Elevation:

Cap Mass: 0 gm

Shear
Stress
tsf

0
0.044578
0.082492

0.11496
0.14318
0.18543
0.19883
0.19075
0.16125



UNCONFINED COMPRESSION TEST REPORT
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UNCONFINED

MPRESSTON TEST

Location:

27 55 Tested By: MI5
} S-5 Test Date; 4/27/07
Test No.: QUFTOSSS Sample Type: 3 INCH 5T

5017 Description: SILTY CLAY SOME FINE - COARSE SAND TRACE F GRAVEL - DK GRAY CH
Remarks: TEST PERFORMED AS PER ASTM D 2166

Liguid Limic: 70
Plastic Limit: 28 .
estimated Specific Gravity:

Specimen Height: 5.52

specimen area: 6.27 1in
Specimen Volume: 34.64

) - axial Axial
Time Dispiacement SLrain Load
min in % Th

1 it & J
2 0. 504 7.8 2.089150
3 1,004 14.5 0.36498
4 2G6.3 0. 22992
S 25.4 280637
6 33.2 37086
7 35.9 766
g 34.8 15
9 29.7 L3228
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Frenchtown (Detroit Beach) Section 205
Geotechnical Investigation

US Army Corp of Engineers

Delivery Order No. DCO7

Contract No. WP12P6-06-D-0001

June 4, 2007

APPENDIX G

R
- S5TS CONSULTANTS

TABLE 2 - SUMMARY OF SURVEY RESULTS
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STS Consultants, Lid. Eﬁ
Y

Table 2 - Boring Elevation and Location Summary

Project Name: Frenchtown {Detroit Beach) Geotechnical investigation COE Contract Number:  W912P8-06-D-00011
8TS Project No.: 200701266 COE Delivery Order #DCO7
Location: Monroe, Michigan
Surface Elevation Total Boring Depth Bottom Boring Elevation
Boring Northing Easting (it.) (it} (ft.)
FT-01-07 156,394.329 13,406,416.116 s800- D /8.3 302 550.7
FT-02-07 157,215.079 13,406,830.364 5823 DA 9.7 o285 553.8
FT-03-07 157,745,385 13,407,048.885 -B8RF 580.1 30.0 552.7
FT-04-07 158,004.715 13,407,289.393 sst0 D/18.4 290 552.0
FT-05-07 159,053.987 13,407,799.345 se26 580 300 552.6
Notes: Survey Information obtained by STS.
Horizontal Datum:  Michigan State Plane Coordinate System, Eastern Zone, North American Datum of 1983 (NAD83)
Vertical Datum: International Great Lakes Datum 1985 (IGLD 85)
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