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Detroit Beach – Section 205 
Subsurface Conditions Summary 

 
 
Project Location 
 
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.  
 

 
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 Investigation 
 
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 IGLD85 (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 Considerations 
 
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.   
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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. DC07; Contract No. W912P6-06-D-0001.  The Scope of Work included the 
following tasks: 
 

• Coordinated utility clearance with Michigan Miss Dig Hotline, and site access with 
USACE and Detroit Beach Association representatives. 

• 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. 

• 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. 

• 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. 

• Mobilized a survey crew to determine coordinates and elevations of as-drilled boring 
locations. 

• Performed laboratory strength and index testing on representative samples, prepared 
final geotechnical boring logs, and issued this report of our findings. 
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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, 
Illinois, 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 
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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. II 

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. 
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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 
3 in Appendix A.   A summary of the survey results is also provided in Table 2 in Appendix G. 
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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.   
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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.    
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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.   
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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.
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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. 
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3.  Photograph showing bedrock sample collected from 27.5 to 29.5 feet below grade at FT-01-07. 
 
 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
     

4.    Photograph showing rig set up at boring location FT-02-07; photo taken facing east. 
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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. 
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7.  Photograph showing rig set-up at boring location SB-03-07; photo taken facing southeast. 
 
 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
     

8.  Photograph showing portion of sample taken from FT-03-07 between 17.5 and 19.5 feet below grade. 
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9.  Photograph taken at boring location FT-04-07, photo taken facing north. 
 
 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
     

10.  Photograph showing bottom of Osterberg Sample taken at boring location FT-04-07 at a depth  
Between 10 and 13 feet below grade. 
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11.  Photograph showing area between berm and seawall, photo facing north from  
approximate location of FT-05-07. 
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TABLE 2 – SUMMARY OF SURVEY RESULTS 
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