
AutoCAD SHX Text
VICINITY MAP

AutoCAD SHX Text
SITE

AutoCAD SHX Text
I-94

AutoCAD SHX Text
MICHIGAN AVE (US-12)

AutoCAD SHX Text
I-275

AutoCAD SHX Text
BELLEVILLE RD

AutoCAD SHX Text
FORD RD

AutoCAD SHX Text
SCHOONER

AutoCAD SHX Text
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Drawing Note

THIS DRAWING WAS GENERATED FROM AN ELECTRONIC
IMAGE FOR ESTIMATION PURPOSE ONLY. LAYOUT TO BE
VERIFIED IN FIELD BY OTHERS.
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min Avg/Max

JANITOR 26 fc 28 fc 25 fc 1.1:1 1.0:1 0.9:1

MENS R.R. 39 fc 56 fc 17 fc 3.3:1 2.3:1 0.7:1

MENS R.R. 29 fc 45 fc 19 fc 2.4:1 1.5:1 0.6:1

OFFICE 49 fc 61 fc 37 fc 1.6:1 1.3:1 0.8:1

OPEN AREA 47 fc 61 fc 30 fc 2.0:1 1.6:1 0.8:1

SHOP AREA 78 fc 92 fc 30 fc 3.1:1 2.6:1 0.8:1

UNISEX R.R. 33 fc 44 fc 26 fc 1.7:1 1.3:1 0.8:1

Ordering Note

FOR INQUIRIES CONTACT GASSER BUSH AT
QUOTES@GASSERBUSH.COM OR 734-266-
6705.

Schedule

Symbol Label Quantity Manufacturer Catalog Number Description Lamp
Number
Lamps

Lumens
Per Lamp

Light
Loss

Factor
Wattage

Mounting
Height

A

30 Lithonia Lighting CPHB 24000LM
SEF GCL MD 40K
80CRI

Compact Pro Highbay, 24000
lumens, Standard efficiency, Glare
control lens, Medium distribution, 40
K, 80CRI,

LED 1 24872 0.9 174.41 19'-0"

B
15 Lithonia Lighting 2BLT2 40L ADP

LP840
BLT 2X2, 4000 Nominal Lumens,
Curved Linear Prismatic lens, 4000K
CCT

LED 1 4105 0.9 31.1 8'-0"

C

1 Lithonia Lighting CLX L48 4000LM
SEF FDL MVOLT
GZ10 40K 80CRI

CLX LED Linear 48" 4,000 lumens,
Standard Efficiency, Less louver,
Flat diffuse lens,  General
distribution, MVOLT, 0-10V
dimming, 4000 CCT, 80 CRI

LED 1 3758 0.9 27.58 8'-0"

General Note

1.  SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.
2.  SEE LUMINAIRE SCHEDULE FOR LIGHT LOSS FACTOR.
3.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 2' - 6".
4.  SHOP AREA REFLECTANCE IS: 60 / 40 / 10.
5.  OFFICE AREA REFLECTANCES ARE: 70 / 40 / 10.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT
TO EXISTING / FUTURE FIELD CONDITIONS.  THIS LIGHTING LAYOUT REPRESENTS ILLUMINATION LEVELS
CALCULATED FROM LABORATORY DATA TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH
ILLUMINATING ENGINEERING SOCIETY APPROVED METHODS.  ACTUAL PERFORMANCE OF ANY MANUFACTURER'S
LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE, TOLERANCE IN LAMPS, AND OTHER
VARIABLE FIELD CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING
ANALYSIS OF LIGHTING SYSTEM SUITABILITY AND SAFETY.  THE ENGINEER AND/OR ARCHITECT
IS RESPONSIBLE TO REVIEW FOR MICHIGAN ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN ASHRAE 90.1
2013. FOR SPECIFIC INFORMATION CONTACT GBA CONTROLS GROUP AT ASG@GASSERBUSH.COM OR 734-266-
6705
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 Geotechnical Engineering Report 

PROPOSED DETENTION POND & FOREBAY  
CHAHAL TRUCK/TRAILER REPAIR FACILITY  
SCHOONER AVENUE 
VAN BUREN TOWNSHIP, MICHIGAN 



June 26, 2022 

Mr. Mark Davenport  
Davenport Brothers Construction 
301 Industrial Park Drive 
Belleville, Michigan 48111 
Phone: 734-697-2994 

RE: Soil Exploration & Geotechnical Engineering Services 
Proposed Detention Pond & Forebay  
Chahal Truck/Trailer Repair Facility 
Schooner Avenue, Van Buren Township, 
Wayne County, Michigan 48111 
HAE Project No. H-22-2236-G 

Dear Mr. Davenport: 

We have completed the subsurface soil exploration and geotechnical engineering report for the 
above referenced project. The purpose of this study was to obtain general subsurface soil and 
groundwater information from the site, and to identify and evaluate the geotechnical 
characteristics of the soils encountered at the boring locations within the proposed detention 
pond and forebay locations.  This report presents our understanding of the project, the results of 
the exploration including boring logs and boring location plan, our observations including site 
photos, geotechnical engineering analysis, and project related recommendations. 

We appreciate the opportunity to assist you and the design team on the geotechnical aspects of 
this project.  We have over 25 years of experience in geotechnical investigation/engineering, 
construction quality control field testing/inspection and construction materials laboratory 
testing/evaluation services for over 15,000 projects for many satisfied and repeat clients. HAE will 
be happy to provide you these services for your projects.  

If you have any questions regarding this report, please do not hesitate to contact us.  Thank you 
very much for your continued use of our services. 

Respectfully, 

HAENGEL & ASSOCIATES ENGINEERING, INC. 

A. Asís Kander, PhD, PE Gustavo N. Haendel 
Senior Consultant Principal 
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1. THE PROJECT
1.1 Introduction 

Mr. Mark Davenport of Davenport Brothers Construction has authorized Haengel & Associates 
Engineering, (HAE) Inc., to perform this site exploration and geotechnical engineering services for 
the above referenced project.   Accordingly, HAE has completed the soil borings and geotechnical 
engineering report in accordance with the project requirements. 

The purpose of this study was to obtain general subsurface soil and groundwater information from 
the site, and to identify and evaluate the geotechnical characteristics of the soils encountered at 
the boring locations within the proposed detention pond and forebay locations.   

This report presents our understanding of the project, the results of the exploration including 
boring logs and boring location plan, our observations including site photos, geotechnical 
engineering analysis, our recommendations for design of storm water management systems as 
well as related construction considerations.   

If our understanding of the project does not align with your intent, or if changes occur in the 
design, location, or concept of the project, the conclusions and recommendations contained in this 
report are not valid unless HAE is notified of the differences in writing.  HAE will then review the 
changes and confirm the recommendations or make changes in writing.   

1.2 Project Description 

We understand the detention pond and forebay are included in the design and construction of the 
proposed “Chahal Semi Truck/Trailer Repair Facility Project” located at 6032 Schooner Avenue in 
Van Buren Township, Wayne County, Michigan. The proposed detention pond, approximately 
150’x100’ in area and about 10 feet maximum depth, will be located at the south-west corner of 
the site.  The proposed forebay, approximately 300’x50’ in area and about 8 feet maximum depth, 
will be located at the north-west corner of the site; both adjacent to the Schooner road. 

1.3 Scope of Geotechnical Services 

Our scope of services for this project included the following: 
A) Two soil borings were drilled to a depth of 20 feet each within the proposed detention

pond and forebay area.
B) Appropriate field and laboratory tests were performed, including standard penetration

tests, visual engineering classification, natural moisture content density measurements,
and hand penetrometer testing on representative split spoon samples.

C) Geotechnical engineering analysis and preparation of this report including results of field
and laboratory tests, site and boring location plan, boring logs, geotechnical assessment of
the soil and groundwater conditions encountered, and our recommendations regarding
the storm water management system.
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D) Our scope of services does not include environmental sampling of the site.

1.4 Limitations of Geotechnical Services 

HAE prepared this report according to generally accepted geotechnical engineering standards and 
procedures.  The purpose of this report is to aid in the evaluation of this property and to help the 
design team of this project.  If changes occur in the design, location, or concept of the project, the 
conclusions and recommendations contained in this report are not valid.  The changes must be 
reviewed by HAE with the recommendations of this report modified or affirmed in writing by HAE. 

We based the analyses and recommendations submitted in this report upon the data from the soil 
borings performed at the approximate location shown on the location diagram.  This report does 
not reflect variations that may occur between the actual boring location and the actual structure 
location.  The nature and extent of any such variations may not become clear until the time of 
construction.  If significant variations then become evident, it may be necessary for us to re-
evaluate our report recommendations. 

2. PROCEDURES

The field operations, laboratory testing, and engineering report preparation are performed under 
the direction and supervision of a registered professional engineer.  These services are performed 
according to generally accepted standards and procedures in the practice of geotechnical 
engineering.   

2.1 Field Operations 

The number, location and depth of the soil borings were proposed by the Client. The soil borings 
were located in the field based on physical features shown on a site plan, provided by the Client, 
and by using simple tape and wheel measurements. The borings may have been relocated to 
facilitate drill rig access. Actual locations are shown on the Boring Location Plan included in the 
Appendix. 

A rotary drilling rig was used to perform the soil borings.  Continuous flight solid-stem augers were 
used to advance the bore holes. Standard split spoon samplers were used to obtain the soil 
samples.  The sampling was in general conformance with ASTM Standard D 1586.  The number of 
blows required to drive the sampler 12 inches, after an initial seating of 6 inches, with a 140-pound 
hammer falling 30 inches is termed the Standard Penetration Resistance, N-value.  A graphical 
representation of the N-values is given on the boring logs. 

During the field operations, HAE Engineer maintained the log of the subsurface conditions, 
including changes in stratigraphy and observed groundwater levels.  After completion of the 
drilling operations, the boreholes were backfilled with auger cuttings. The split spoon soil samples  
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were placed in standard glass jars with lids and brought to the laboratory for testing and 
classification.   

2.2 Laboratory Testing 

An experienced geotechnical engineer classified the samples in general conformance with the 
Unified Soil Classification System. After visual classification of the soils received in the sample jars, 
routine laboratory testing includes the determinations of natural moisture content of all samples 
and in-situ density of intact samples. 

For cohesive soils, unconfined compressive strength was measured using a calibrated hand 
penetrometer, to a maximum of 4-1/2 tons per square foot (tsf), by measuring the resistance of the 
soil sample to penetration of a small calibrated spring loaded cylinder.   

The particle size distributions of three soil samples were also determined by sieve analysis.  The 
gradation curve provides estimates of internal friction and permeability-related behavior of the 
granular soils.   

The data obtained from the field and laboratory tests are indicated on the boring logs and laboratory 
result sheets included in the Appendix. 

The laboratory tests apply to the samples tested and some results may not be representative of 
the soil mass because of variations in composition and texture as well as imperfect samples and 
presence of pebbles and/or other inclusions. 

HAE will keep the soil samples for 60 days before we dispose of them.  If you desire HAE to retain 
the samples longer than 60 days, please notify us within the above referenced time frame.  

3. RESULTS

When obtaining and testing samples and preparing this report, we followed procedures that 
represent reasonable and accepted practice in the geotechnical engineering profession.  The 
engineer preparing the report reviews the field log, laboratory classifications, and test data, and 
then prepares the final boring log.  We base our recommendations on the contents of the final log. 

3.1 Site Conditions 

The topography of the rectangular site is characterized by a relatively flat terrain. The site area is 
vacant, partially wooded and sparsely vegetated.  
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3.2 Soil Conditions 

Based on the 20 feet deep boring, B1 within the detention pond footprint, the pond area is 
covered with approximately 12 inches of topsoil. Below the topsoil, the upper native soils include 
medium dense fine sand with little silt to approximately 3.0 feet depth underlain by very stiff silty 
clay with trace of sand to approximately 5.5 feet depth, followed by a medium dense silt layer with 
little clay and trace of sand extending to approximately 8.0 feet depth.  The lower native gray silty 
clay with trace of sand extended from approximately 8.0 feet to the end of boring at 20.0 feet 
depth. 

The natural cohesive soils are stiff to very stiff with unconfined compressive strength ranging from 
2.5 to 3.5 tons per square foot (tsf). Moisture contents ranged from 15.4 to 23.4. percent of the 
dry weight of the soil. Dry unit weight ranged from 113.4 to 128.0 pounds per cubic foot. 

Based on the 20 feet deep boring, B2 within the forebay footprint, the forebay area is covered 
with approximately 12 inches of topsoil. Below the topsoil, the upper native soils include very stiff 
sandy clay with little silt and trace of gravel to approximately 5.5 feet depth. The native gray silty 
clay with trace of sand extended from approximately 5.5 feet to the end of boring at 20.0 feet 
depth with an interlayer of medium dense sandy silt from 12.0 to 17.0 feet  

The natural cohesive soils are stiff to very stiff with unconfined compressive strength ranging from 
2.5 to 4.5 tons per square foot (tsf). Moisture contents ranged from 8.8 to 19.2 percent of the dry 
weight of the soil. Dry unit weight ranged from 109.5 to 139.1 pounds per cubic foot. 

The stratification depths shown on the soil boring logs represent the soil conditions at the boring 
locations.  Variations may occur between the borings.  Additionally, the stratigraphic lines 
represent the approximate boundary between soil types; the transition may be more gradual than 
what is shown.  We have prepared the boring logs based on laboratory classification and testing as 
well as field logs of the soils encountered. 

The soil boring logs and boring location diagram are presented in the Appendix.  The soil profiles 
described above are generalized descriptions of the conditions encountered at the boring location. 
Please consult the boring logs for more specific information.  

3.3 Groundwater Conditions 

In Boring B1, the driller reported groundwater seepage at 7.0 feet depth during drilling and no 
seepage upon completion of the drilling. In Boring B, groundwater seepage was reported at 13.0 
feet depth during drilling and at 15.0 feet depth upon completion of the drilling.  

It should be noted that in cohesive soils, such as the natural clay material encountered at this site, 
the groundwater observations made during drilling of the test borings are not necessarily 
indicative of the static groundwater level.  Change of soil color usually indicates long term static 
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ground water level which is approximately 12.0 feet depth at this site. 

Groundwater or surface water can become trapped or confine within open excavations or shallow 
pockets of sand above the less pervious clay soils. Ground water levels can be temporarily 
elevated as a result of wet weather conditions.  Typically, groundwater levels and volumes are 
expected to be higher in the winter and spring seasons as compared to the summer and fall 
months. 

Predominantly cohesive soils require a long time for water to become stable in the bore hole. 
These soils have relative low permeability rates and the drilling operations have a tendency to seal 
off the paths of groundwater flow due to the slurry created during drilling of cohesive soils. Seams 
of water-bearing sand, not indicated on the test boring logs, are possible at various depths within 
the natural clay soils.   

To make an accurate determination of the long term groundwater level it is necessary to install 
groundwater level monitoring wells (piezometer) in the boreholes and monitored for an extended 
time.  Ground water levels can be temporarily elevated as a result of wet weather conditions. 
Typically, groundwater levels and volumes are expected to be higher in the winter and spring 
seasons as compared to the summer and fall months. 

The long-term hydrostatic groundwater level and perched groundwater levels will vary due to 
changes in precipitation, evaporation, surface run-off, and other factors.  The groundwater levels, 
discussed herein, represent the conditions at the time of the measurements. 

4. ANALYSIS AND RECOMMENDATIONS

We have made our analysis based on the information developed during this exploration.  The 
resulting recommendations are given in the following sections.  If our assumptions or 
understandings are not correct or if conditions during construction are significantly different from 
those found in the site exploration, contact HAE immediately.  HAE may need to re-evaluate the 
recommendations. 

4.1   Stormwater Basins/Ponds 

Stormwater runoff, if not controlled properly, may overwhelm city sewer systems and can 
damage nearby streams and rivers through erosion. Managing the stormwater at the source 
can save costly repairs for correcting erosion or controlling flood. State and local regulations 
require stormwater basins for best practice management of stormwater for new development 
projects.  

Basins/ponds are used to collect the surface water runoff and release it at a rate that prevents 

https://info.wesslerengineering.com/blog/forming-a-stormwater-utility-major-lessons-learned?__hstc=753710.6a26b1d035758ea1b152931515f6579a.1656091781733.1656091781733.1656091781733.1&__hssc=753710.1.1656091781734&__hsfp=4002740012
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flooding or erosion. There are two main types of basins/ponds that can be designed and 
constructed; namely, detention basin/pond and retention basin/pond. In addition, sediment 
forebay can also be added to the stormwater management system to manage high rate of 
runoff and sedimentation. 

The basins are important for storing and slowing stormwater runoff from nearby areas, 
especially areas with asphalt or concrete development. Stormwater runoff flows much faster 
from these surfaces than naturally occurring areas and needs to be diverted to ensure the 
runoff occurs at the desired rate. The amount of cleaning and treatment of the water is limited. 
Dry basins, or detention basins, only control flood flows. A retention pond can also provide 
some water quality benefits by reducing pollutants and sediments.  

The main difference between a detention basin/pond and a retention basin/pond, is the 
absence or presence of a permanent pool of water, respectively. The water level in the pond is 
controlled by a low flow orifice. In most cases, the orifice is part of a metal or concrete 
structure called a riser. A detention, or dry, pond has an orifice level at the bottom of the basin 
and does not have a permanent pool of water. All the water runs out between storms and it 
usually remains dry. A retention basin or wet pond has a riser and orifice at a higher point and 
therefore retains a permanent pool of water. A retention pond looks like a regular pond, but 
plays an important role in controlling stormwater runoff.  

Detention Basins/Ponds 

Detention ponds are mostly dry between storm events and best used in areas where surface 
flow from ten or more acres of land needs to be managed. Dry detention ponds generally use a 
very small slope to divert water. The inlet needs to be not more than 15% higher than the 
outlet to ensure the correct amount of water flow through the system. The system works by 
allowing a large collection area, or basin, for the water.   The water then slowly drains out 
through the outlet at the bottom of the structure. 

http://water.epa.gov/polwaste/npdes/swbmp/Dry-Detention-Ponds.cfm
http://www.foresitegroup.net/wp-content/uploads/2015/06/Detention-pond-diagram.png
http://www.foresitegroup.net/wp-content/uploads/2015/06/Detention-pond-diagram.png�
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Sometimes concrete blocks and other structures act as a deterrent to slow the water flow and 
collect extra debris. Surrounding areas usually have vegetative buffer that can withstand dry or 
wet conditions. Detention ponds may cost less to implement than a wet retention pond. Dry 
detention ponds usually require a large amount of space, does not improve water quality.  

Retention Basins/Ponds 

Wet retention ponds are a stormwater control structure that provides retention and treatment 
of contaminated stormwater runoff. Wet retention ponds control stormwater quantity and 
quality byy capturing and retaining stormwater runoff. The pond’s natural processes then work 
to remove pollutants. Retention ponds should be surrounded by natural vegetation to improve 
bank stability and improve aesthetic benefits.  

Water is diverted to a wet retention pond by a network of underground pipes connecting storm 
drains to the pond. The system allows for large amounts of water to enter the pond, and the 
outlet lets out small amounts of water as needed to maintain the desired water level. 

Retention ponds are simple and naturally processes water without additional equipment if space 
is provided. Wet ponds collect and improve water quality and provides Improved stormwater 
collection and flood control. New habitats are created and can be used for recreational purposes. 

From a health standpoint, there is a concern with standing water, if not properly addressed 
during design. There can be a drowning hazard, particularly with children. Wet Ponds can also 
draw mosquitoes, which may contribute to the transmission of some diseases.  Large areas of 
land are needed and negative water quality impacts may occur if not properly designed. 

http://water.epa.gov/polwaste/npdes/swbmp/Wet-Ponds.cfm
http://www.foresitegroup.net/wp-content/uploads/2015/06/Retention-pond-diagram.png
http://www.foresitegroup.net/wp-content/uploads/2015/06/Retention-pond-diagram.png�
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Combined Detention and Retention 

Increasingly, stormwater ponds comprise elements of both retention and detention ponds.  
This is accomplished similarly to a retention pond where the outlet is elevated above the 
bottom of the pond at the desired retention elevation.  At this elevation, a control device is 
placed to limit the rate of out-flow to the pre-development rate.   

The difference in the maximum and retention elevations in the pond is the detention volume.  
With this method, the detention volume is stacked on the retention volume.  Both wet and dry 
ponds can be configured in this way.   

 The retention volume in a dry pond is recovered using infiltration allowing soil microbes to 
consume pollutants. Functioning this way, a detention pond is sometimes known as dry 
retention.  Similarly, the difference between the maximum elevation and the permanent pool is 
the detention volume.  In this way, a wet pond may be known as a wet detention pond. 

Stormwater facilities are a critical part of protecting rivers, lakes and streams from erosion and 
pollutants from construction and development activities.  Dry detention ponds temporarily 
store a volume stormwater runoff and discharge it at controlled rate to prevent infrastructure 
and waterbodies from receiving too much water.   Wet retention ponds store a permanent 
volume of water for treatment of runoff to remove pollutants and sediments prior to 
discharging.  Combining the two principles in one facility results in a dry retention or wet 
detention pond that serves to provide the necessary treatment and flood control. 

http://www.foresitegroup.net/wp-content/uploads/2015/06/Detention_retention.png
http://www.foresitegroup.net/wp-content/uploads/2015/06/Detention_retention.png�
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 4.2  Sediment Forebay 

A sediment forebay is a post-construction practice consisting of an excavated pit, bermed area, 
or cast structure combined with a weir, designed to slow incoming stormwater runoff and 
facilitating the gravity separation of suspended solids. Forebays provide dissipation of energy 
from incoming stormwater and a place for sediment to accumulate. The design of forebays 
include zones for each of these functions.  

A properly designed forebay provides pretreatment of runoff before delivery to other basins. It 
slows velocities of incoming stormwater and can be easily accessed for sediment removal. 
Forebays are relatively inexpensive compared to other storm management systems and last 
longer with proper maintenance.  

However, a forebay removes only coarse sediment fractions and does not remove soluble 
pollutants. Forebays provide no recharge to groundwater and the volume of runoff is not 
controlled. Frequent maintenance is essential for a forebay. 

Forebay sizing criteria should include evaluation of the watershed size and the land use/cover of 
that watershed. The total forebay volume shall be approximately 20% of the total detention basin 
volume for the 2-year, 24- hour storm event for a single inlet. If multiple inlets are planned, the 
total forebay volume requirement shall be proportionally distributed to each inlet based on the 
tributary drainage area to each inlet. If there are numerous inlets with forebays, they shall be 
sized to provide effective protection at each inlet given the expected inflow velocities and 
volumes on a site-specific basis even if that total volume exceeds the 20%.  

Any live storage provided by the forebays shall not be included toward the required volume of 
the associated basin, since at any given time a portion of that volume may be filled by 
accumulated sediments in the forebay. Forebays and their associated basin may be subject to 
local, county, state, or federal rules and regulations which may have more restrictive 
requirements.  

4.3   Recommendations for Stormwater Basins or Ponds 

We understand a stormwater basin will be constructed adjacent to road within the east end 
portion of the site in conjunction with the proposed development. The existing detention pond 
water level, to the south of proposed pond is at approximate elevation 698 feet on 3-19-21.  

Soil boring B1 was performed within the area of the proposed pond. Soil conditions consisted of 
medium dense fine sand within the upper 3 feet of the boring, underlain by very stiff silty clay 
Perched water seepage was encountered at an approximate depth of 7.0 feet during drilling 
operations. Based on the existing soil condition, groundwater conditions, proposed elevations, 
and existing elevations, we anticipate that very stiff silty clay will be present at the bottom of the 
proposed pond. We anticipate the silty clay will have a permeability rate on the order of 1x10-7 to 
1x10-8 cm/sec. 
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The bottom level of the proposed detention pond is not known.  We assume the bottom of the 
pond will be no more than 10 to 12 feet below the current grade.  It is intended to provide a 
forebay to the north of the pond for additional storm water detention.  The soils in these areas 
at 8 to 10 feet depth will be clays underlain by silts and are anticipated to provide little to no 
significant seepage.  

The slopes in the upper clayey soils should be on the order of 4H to 1V to limit erosion and 
allow for maintenance.  Suitable vegetation should be established as soon as possible on the 
sloping sides of the pond.  We recommend a layer of topsoil be placed over any sand subgrade 
to protect the sand soils from erosion and allow for growth of vegetation.  Erosion protection 
blankets may also be used to provide temporary protection until the vegetation becomes 
established. 

4.4  Basin Maintenance Considerations 

One of the most important maintenance consideration for either of these basins is to ensure 
that the orifice does not become blocked or clogged. Keeping the pipes clear of debris will 
ensure the ponds and basins are functioning properly. Keeping up with maintenance can reduce 
costly repairs in the future. Other maintenance includes: 

• Identifying and repairing areas of erosion - A few times a year and after major storms,
check for gullies and other disturbances on the bank.

• removing sediment and debris - Keeping pipes clear of debris and removing sediment
ensures proper function. Remove debris around  and in ponds before it reaches the
outlets to prevent problems.

• Maintaining vegetation - The amount of maintenance depends on the type of vegetation
surrounding the basin. Some grasses need weekly mowing, and others can be maintained
a couple of times a year.

4.5 Earthwork and Excavations 

We recommend that during site grading, all trees, trunks, large roots, organic soil and other debris 
and unsuitable materials, if encountered, must be removed completely. Earthwork operations 
should be performed under adequate specifications and properly monitored in the field.   

All excavations should be performed in accordance with MIOSHA requirements to protect 
workmen and existing above grade and underground structures and utilities.  Excavations should 
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be properly sloped and/or laterally braced.  Existing structures, foundations, and utilities should be 
properly shored and/or underpinned if necessary. All excavations should be safely sheeted, 
shored, sloped, or braced in accordance with MI-OSHA requirements.  

In general, we recommend that excavated materials not be stockpiled and equipment stored or 
operated near open excavations.  The surcharge effect of these conditions could possibly cause 
unstable slope conditions to develop.  Thus, a careful evaluation should be made if the contractor 
is contemplating placing materials and/or equipment near excavation slopes.  

It may be necessary to excavate slopes flatter and/or design lateral bracing to resist the 
anticipated greater lateral pressures induced by the surcharge effect.  Care should always be 
exercised when excavating near existing buildings, foundations, roadways, or utilities to avoid 
undermining.  In no case should excavations extend below the level of adjacent existing 
foundations unless underpinning of the foundations is planned. 

4.6  Utility Trench Excavations 

Trench excavations for utility lines may proceed with either sloped banks, vertical banks with 
properly designed and installed lateral bracing, or a combination of both.  Bracing systems for pipe 
trenches may include, where applicable, portable trench boxes, sliding trench shields or tight 
sheeting.  In all cases, local, state, and federal regulations, including the current MI-OSHA 
requirements must be followed. 

Groundwater seepage into the utility trench excavations may take place if the excavations are 
carried below the prevailing groundwater level.  Depending on the utility invert elevation, it may 
be necessary to perform positive dewatering procedures, such as installing sump pumps closely 
spaced along both sides of the utility trench excavations.  It may also be necessary to stabilize the 
excavation bottom with a layer of crushed aggregate, to maintain the integrity of the bearing 
material.  All excavations should comply with applicable local, state and federal regulations, 
including current MI-OSHA regulations.  

5. GENERAL COMMENTS

HAE prepared this report according to generally accepted geotechnical engineering standards and 
procedures.  The purpose of this report is to aid in the evaluation of this property and to help the 
design team of this project.  If changes occur in the design, location, or concept of the project, the 
conclusions and recommendations contained in this report are not valid.  The changes must be 
reviewed by HAE and the recommendations either modified or affirmed in writing by HAE. 

We base the analyses and recommendations submitted in this report upon the data from the soil 
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borings performed at the approximate location shown on the boring location diagram.  This report 
does not reflect variations that may occur between the actual boring location and the actual 
structure location.  The nature and extent of any such variations may not become clear until the 
time of construction.  If significant variations then become evident, it may be necessary for us to 
re-evaluate our report recommendations. 

The field log is prepared during the drilling and sampling operations to describe the field 
observations, sampling depths, and other information.  We frequently subject the samples from 
the field to additional testing and reclassification in the laboratory.  Differences may exist between 
the field log and the final log. 

We recommend HAE be given the opportunity to review the final design plans and specifications 
as they relate to the recommendations presented in this report.  The review is necessary to verify 
the report conclusions and recommendations have been interpreted according to our intent and 
are properly incorporated into the design.  Further, the review will verify subsequent changes to 
the project have not affected our recommendations.  Without this review, we can not be held 
responsible for misinterpretation of our data, analysis and/or our recommendations, nor how 
these are incorporated in the final design.  

We also recommend HAE observe all geotechnical related work, including excavation, subgrade 
and slope preparation, and engineered fill placement.  HAE will perform the appropriate testing to 
confirm the geotechnical conditions given in the report are found during construction.   

We have enjoyed working with you and look forward to being of further assistance during the 
design and construction phases.  If you have any questions, please do not hesitate to call us at 
(734) 455-9771.
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BORING LOCATIONS DIAGRAM



SOIL BORING LOCATION PLAN

42040 KOPPERNICK ROAD. SUITE 407
CANTON, MICHIGAN 48187

(734) 455-9771/ Fax (734) 455-9774

LEGEND:

Approx. Soil Boring  B1 - B2

6/24/2022 by HAE / GEOSERV DRILLING

N.T.S.
Proposed Schooner Ave. Detention Pond

Project No.:  H-22-2236-G PLATE No.:  1A
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HAENGEL & ASSOCIATES 
ENGINEERING, INC. 

GENERAL NOTES 
TERMINOLOGY AND CLASSIFICATION 

Unless otherwise noted, terms used refer to Standard Definitions in ASTM D 653. The major soil constituent is the principal 
noun (i.e. CLAY, SILT, SAND, GRAVEL). The 2nd major constituent and minor constituents are reported as follows: 

Particle Sizes 2nd Major Constituent 
(Percent by weight)

Minor Constituents 
(Percent by weight)

Boulders - Greater than 12 inches (305 mm)
Cobbles - 3 inches (76.2 mm) to 12 inches (305 mm)       trace:      1 – 12    trace:   1 – 12 
Coarse Gravel - 3/4 inches (19.05 mm) to 3 inches (76.2 mm) clayey, etc.:    13 – 35      little:     13 – 23 
Fine Gravel - No. 4 sieve (4.75 mm) to 3/4 inches (19.02 mm)       and:        > 35   some:      24 – 33 
Coarse Sand - No. 10 sieve (2.0 mm) to No. 4 sieve (4.75 mm) (e.g. CLAY AND SILT) 
Medium Sand  - No. 40 sieve (0.425 mm) to No. 10 sieve (2.00 mm)
Fine Sand - No. 200 sieve (0.074 mm) to No.40 sieve (0.425 mm)
Silt - 0.005 mm to 0.074 mm
Clay - Less than 0.005 mm

COHESIVE SOILS 

If clay content is sufficient so that cohesion dominates soil properties, clay becomes the principal noun with the other major soil 
constituent as modifier (i.e. SILTY CLAY). Other minor soil constituents may be included in accordance with the classification 
breakdown for cohesion less soils (i.e. SILTY CLAY, trace of sand, little gravel). Consistency of cohesive soils is based on an 
evaluation of the observed resistance to deformation under load and not upon the Penetration Test (SPT) Resistance (N). The 
N-Values shown below are general indicators of the relative soil consistency.

Soil 
Consistency

Unconfined Compressive 
Strength (psf)

Undrained Shear 
Strength (psf)

Approximate 
Range of (N)

  Very Soft        < 500    < 250 0 – 2 
  Soft    501 – 1000    250 – 500 3 – 4 
  Medium  1001 – 2000    500 – 1000 5 – 8 
  Stiff  2001 – 4000  1000 – 2000   9 – 15 
  Very Stiff  4001 – 8000  2000 – 4000 16 – 30 
  Hard  8001 – 16000  4000 – 8000 31 – 50 
  Very Hard > 16000 > 8000 > 50

COHESIONLESS SOILS 

Relative Density of Cohesion less Soils is based on the N-Values, modified as required for depth effects, sampling effects, etc. 

Density 
Classification

Relative Density 
(Percent)

Approximate 
Range of (N)

   Very Loose   0 – 15 0 – 4 
   Loose 16 – 35   5 – 10 
   Medium Dense 36 – 65 11 – 30 
   Dense 66 – 85 31 – 50 
   Very Dense   86 – 100 > 50

SAMPLE DESIGNATIONS 

AS -Auger Sample: Directly from auger flight. ST -Shelby Tube Sample: 3-inch diameter unless noted.
BS -Miscellaneous Samples: Bottle or Bag. PS -Piston Sample: 3-inch diameter unless noted.
S -Split Spoon Sample with Liner Insert: ASTM D 1586 RC -Rock Core: NX core unless otherwise noted. 
LS -Liner Sample S with liner insert 3 inches in length

STANDARD PENETRATION TEST (SPT) ASTM D 1586: A 2-in. OD, 1.375-in ID split spoon sampler is driven into undisturbed 
soil by means of a 140-lb. Weight falling freely a vertical distance of 30 inches. The sampler is normally driven three successive 
6-in. increments. The number of bellows required for the final 12 inches of penetration is the SPT Resistance (N).

PLATE NO. 2 



3 
BORING LOGS



B1
Project: Project No.: H-22-2236-G
Location:   Prepared/Checked by: AAK / GH

ELEV.

(FT)
100.0 0

99.0 1.0 1.0
4
6

2.5 S-1 5 11 20.3
97.0 3.0

3.5
3
4

5.0 S-2 5 9 15.4 128.0 3.5
94.5 5.5

6.0
7
9

7.5 S-3 10 19 18.6
92.0 8.0

8.5
2
7

10.0 S-4 6 13 23.4 113.4 3.5

88.0 12.0

13.5
7
9

15.0 S-5 17 26 16.4 124.6 3.5

83.0 17.0

18.5
7
8

80.0 20.0 20.0 S-6 10 18 16.3 127.5 2.5
End of Boring * Indicates results from calibrated penetrometer

DRILLING INFORMATION GROUNDWATER LEVEL OBSERVATIONS

Date Drilled:          6/23/2022 Total Depth:     20 feet During Drilling:   7 At Completion: none
Driller:Steve - GeoServ Inspector:     Tarun  ...  Hours after completion: Cave-in: 
Drilling Method:  Track-mounted, solid-stem auger. Notes:
BH Backfill Procedure: Borings backfilled with soil cuttings.
Refusal:
Relocate: 1

Haengel & Associates Engineering, Inc.
 Geotechnical, Environmental, QA/QC

ST
RA

TA
 

PR
OF

IL
E

  Fine SAND (SP)

LOG OF GEOTECHNICAL SOIL BORING

Truck Repair Facility - Proposed Detention Pond & Forebay
Schooner Avenue, Van Buren Township, MI

SUBSURFACE PROFILE

Silty CLAY (CL)

FIGURE NO.

trace sand
gray, moist,  stiff

little clay, trace sand 

gray, moist, very stiff

 gray, moist, medium dense

Silty CLAY (CL)
trace sand

Silty CLAY (CL)

gray, moist, very stiff

TOPSOIL

Silty CLAY (CL)

 little silt
 brown, moist, medium dense

trace sand
gray, moist, very stiff

trace sand

SILT (ML)

N-SPT 
BLOWS
PER FT

 SOIL SAMPLE DATA
BLOWS 

PER  
6-IN.

MOIST. 
CONT. (%)

DRY UNIT WT 
(PCF)

LAYER 
DEPTH (FT)

SPT                   
N-VALUE 

Blows/Feet
MATERIAL DESCRIPTION SAMPLE  

TYPE-NO.

UNCONF. 
COMP. STR. 

(TSF) 

SAMPLE 
DEPTH (FT)

0 10 20 30 40



B2
Project:  Truck Repair Facility - Proposed Detention Pond & Forebay Project No.: H-22-2236-G
Location:     Prepared/Checked by: AAK / GH

ELEV.

(FT)
100.0 0

99.0 1.0 1.0
3
4

2.5 S-1 5 9 19.2 109.5 4.5
97.0 3.0

3.5
3
5

5.0 S-2 9 14 17.7 114.5 4.5
94.5 5.5

6.0
4
7

7.5 S-3 11 18 14.3 115.4 4.5
92.0 8.0

8.5
7
9

10.0 S-4 14 23 10.5 122.3 4.5

88.0 12.0

13.5
7
7

15.0 S-5 10 17 2.3

83.0 17.0

18.5
8

15
80.0 20.0 20.0 S-6 13 28 8.8 139.1 2.5

End of Boring * Indicates results from calibrated penetrometer

DRILLING INFORMATION GROUNDWATER LEVEL OBSERVATIONS

Date Drilled:          6/23/2022 Total Depth:     20 feet During Drilling:   13 At Completion: 15
Driller:Steve - GeoServ Inspector:     Tarun  ...  Hours after completion: Cave-in: 
Drilling Method:  Track-mounted, solid-stem auger. Notes:
BH Backfill Procedure: Borings backfilled with soil cuttings.
Refusal:
Relocate: 2

Haengel & Associates Engineering, Inc.
 Geotechnical, Environmental, QA/QC

ST
RA

TA
 

PR
OF

IL
E

Sandy CLAY (CL)

LOG OF GEOTECHNICAL SOIL BORING

Schooner Avenue, Van Buren Township, MI
SUBSURFACE PROFILE  SOIL SAMPLE DATA

Silty CLAY (CL)

FIGURE NO.

gray, moist, stiff

 trace sand

brown, moist, medium dense

 gray, moist, very stiff

Sandy SILT (ML)
trace sand

Silty CLAY (CL)
trace sand

 gray, moist, very stiff

little silt, trace gravel

 Silty CLAY (CL)

trace sand

DRY UNIT WT 
(PCF)

LAYER 
DEPTH (FT)

 gray/brown, moist, very stiff

TOPSOIL

Sandy CLAY (CL)

little silt, trace gravel
 gray/brown, moist, very stiff

SPT                   
N-VALUE 

Blows/Feet
MATERIAL DESCRIPTION SAMPLE  

TYPE-NO.

UNCONF. 
COMP. STR. 

(TSF) 

SAMPLE 
DEPTH (FT)

N-SPT 
BLOWS
PER FT

BLOWS 
PER  
6-IN.

MOIST. 
CONT. (%)

0 10 20 30 40
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UNIFIED SOIL CLASSIFICATION 
Major Division Group 

Symbols 
Typical Names Laboratory Classification Criteria 

GW Well graded gravels, gravel-
sand mixtures, little or no fines 

Cu=D60/D10    greater than 4; 
Cc=(D30)2/(D10 X D60)   between 1 and 3 

C
le

an
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ra
ve

ls
 

(L
itt

le
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r n
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fin
es
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GP Poorly graded gravels, gravel-
sand mixtures, little or no fines 

Not meeting all gradation requirements for GW 

d 
GM 

u 

Silty gravels, gravel-sand- 
silt mixtures 

Atterberg limits below “A” 
Iine or PI less than 4 

G
ra
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ls
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GC Clayey gravels, gravel-sand- 
clay mixtures 

Atterberg limits above “A” 
line with PI greater than 7 

Above “ A” lime with PI  
between 4 and 7 are 

borderline cases requiring 
use of dual symbols 

SW Well graded sands, gravelly 
sands, little or no fines 

Cu=D60/D10     greater than 6; 
Cc=(D30)2/(D10 X D60)   Between 1 and 3 

C
le

an
 S

an
ds

 
(L
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o 
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) 

SP Poorly graded sands, gravelly 
sands, little or no fines 

Not meeting all gradation requirements for SW 

d 
SM 

u 

Silty sands, 
sand-silt mixtures 

Atterberg limits below “A” 
line or PI less than 4 

C
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e 

G
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ed

 S
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SC Clayey sands,
sand-clay mixtures 
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Atterberg limits above “A” 
line or PI less than 7 

Limits plotting hatched 
zone with P1 between 4 

and 7 are borderline 
cases requiring use of 

dual symbols 

ML Inorganic silt 
with low plasticity 

CL Inorganic clays of low to 
medium plasticity, gravelly 

clays, sandy clays, silty 
clays, lean clays 

S
ilt

 a
nd
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ys
 

(li
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 li

m
it 
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 th
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OL 
Organic silt, micaceous or 

diatomaceous fine sandy or 
silty soils, elastic silts 

MH 
Inorganic silts, micaceous or 
diatomaceous fine sandy or 

silty soils, elastic silts 

CH 
Inorganic clays of high 

plasticity, fat clays 

S
ilt
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C
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OH 
Organic clays of medium to 
high plasticity, organic silts 
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PT Peat and other highly 
organic soils 

PLASTICITY CHART 
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For Classification of fine-grained 
soils and fine fraction of 
coarse-grained soils. Atterberg 
Limits plotting in hatched area 
are borderline classifications 
requiring use of dual symbols. 
Equation of A-line: 
PI=0.73(LL-20) 
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PLATE NO. 3 
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Project: Project #: H-22-2236
Location: Source: Boring B1

Sampled by: Tested By: TM S3
Date Sampled: Date Tested: 06/24/22 6-7.5

Soil Description: ML

Wt soil+tare Dry wt of soil
Tare No.; 5 Before Wash: 209.9 123.1

Wt of Tare (gm): 86.8 After Wash: 94.8 8

Washed Gradation

Sieve size Sieve size Cum. Weight Percent (%) Percent
(in. or #) (mm) Retained (g) Retained % Passing Specification

1.5" 37.5 0.0 0.0 100.0
1" 25.4 0.0 0.0 100.0

.75" 19.1 0.0 0.0 100.0
.5" 12.5 0.0 0.0 100.0

.375" 9.5 0.0 0.0 100.0
#4 4.75 0.0 0.0 100.0
#8 2.36 0.0 0.0 100.0

#10 2.00 0.5 0.4 99.6
#16 1.18 0.8 0.6 99.4
#30 0.600 1.9 1.5 98.5
#40 0.425 2.4 1.9 98.1
#60 0.300 2.8 2.3 97.7

#100 0.150 3.6 2.9 97.1
#200 0.075 3.7 3.0 97.0
Pan 0 8.0 6.5
Total Dry Weight: 123.1 Loss by Wash: 97.0

SIEVE ANALYSIS OF SOILS
ASTM D - 422

Truck Repair Facility - Retention Pond
Schooner Avenue, Van Buren Township, MI
ST Sample No.

06/23/22 Sample Depth (ft):
Silt little clay, trace sand Soil Classification:



Project: Project #: H-22-2236
Location: Source: Boring B1

Sampled by: Tested By: S S3
Date Sampled: Date Tested: 06/24/22 6-7.5

Soil Description: ML

Soil Classification
% >1.5 in.= 0.0 Plastic Limit, PL = USCS:
% Gravel= 0.0 Liquid Limit, LL= Description:

% Sand= 3.0 Plasticity Index PI =
Coarse 0.4% D10=

Medium 1.5% D30=
Fine 1.1% D60= AASHTO:

% Fines= 97.0 > 50% Cu= Description:
Silt Cc=

Clay

ASTM D - 422

Sample Depth:

Schooner Avenue, Van Buren Township, MI
S

Soil Classification:Silt little clay, trace sand

SIEVE ANALYSIS OF SOILS

ML
Silt

Truck Repair Facility - Retention Pond

06/23/22

Soil Gradation Information

Sample No.

little clay, trace sand
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Project: Project #: H-22-2236
Location: Source: Boring B2

Sampled by: Tested By: TM S2
Date Sampled: Date Tested: 06/24/22 3.5-5.0

Soil Description: CL

Wt soil+tare Dry wt of soil
Tare No.; 3 Before Wash: 215.7 129.4

Wt of Tare (gm): 86.3 After Wash: 137.3 51

Washed Gradation

Sieve size Sieve size Cum. Weight Percent (%) Percent
(in. or #) (mm) Retained (g) Retained % Passing Specification

1.5" 37.5 0.0 0.0 100.0
1" 25.4 0.0 0.0 100.0

.75" 19.1 0.0 0.0 100.0
.5" 12.5 3.9 3.0 97.0

.375" 9.5 3.9 3.0 97.0
#4 4.75 9.1 7.0 93.0
#8 2.36 18.3 14.1 85.9

#10 2.00 19.8 15.3 84.7
#16 1.18 24.1 18.6 81.4
#30 0.600 29.6 22.9 77.1
#40 0.425 32.3 25.0 75.0
#60 0.300 32.6 25.2 74.8

#100 0.150 35.1 27.1 72.9
#200 0.075 43.0 33.2 66.8
Pan 0 50.5 39.0
Total Dry Weight: 129.4 Loss by Wash: 66.8

06/23/22 Sample Depth (ft):
Sandy Clay little silt, trace gravel Soil Classification:

SIEVE ANALYSIS OF SOILS
ASTM D - 422

Truck Repair Facility - Proposed Forebay
Schooner Avenue, Van Buren Township, MI
ST Sample No.



Project: Project #: H-22-2236
Location: Source: Boring B2

Sampled by: Tested By: S S2
Date Sampled: Date Tested: 06/24/22 3.5-5.0

Soil Description: CL

Soil Classification
% >1.5 in.= 0.0 Plastic Limit, PL = USCS:
% Gravel= 7.0 Liquid Limit, LL= Description:

% Sand= 26.2 Plasticity Index PI =
Coarse 8.3% D10=

Medium 9.7% D30=
Fine 8.3% D60= AASHTO:

% Fines= 66.8 > 50% Cu= Description:
Silt Cc=

Clay

little silt, trace gravel

SIEVE ANALYSIS OF SOILS

CL
Sandy Clay

Truck Repair Facility - Proposed Forebay

06/23/22

Soil Gradation Information

ASTM D - 422

Sample Depth:

Schooner Avenue, Van Buren Township, MI
S

Soil Classification:Sandy Clay little silt, trace gravel

Sample No.
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6
BORING LOG PHOTOS
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7
IMPORTANT INFORMATION ABOUT GEOTECHNICAL REPORT
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