
Report of Preliminary
Geotechnical
Exploration

401 Bridge Street

Elk Rapids, Antrim Co., Michigan

January 10, 2023

Prepared by:

Gosling Czubak Engineering Sciences, Inc.

1280 Business Park Drive

Traverse City, Michigan

(231) 946-9191

www.goslingczubak.com

Gosling Czubak Project # 2022150002

http://www.goslingczubak.com/


401 Bridge Street January 10, 2023

Report of Preliminary Geotechnical Exploration

TABLE OF CONTENTS

1.0 PURPOSE ............................................................................................................................................................ 1

2.0 PROJECT DESCRIPTION .................................................................................................................................. 1

3.0 SITE CONDITIONS .............................................................................................................................................. 1

3.1 Environmental Site Conditions........................................................................................................... 1

4.0 FIELD EXPLORATION ........................................................................................................................................ 2

4.1 General Considerations ....................................................................................................................... 2

5.0 EVALUATION METHODS................................................................................................................................... 2

5.1 Soil Borings ........................................................................................................................................... 2

5.2 Laboratory Testing ............................................................................................................................... 3

6.0 SUBSURFACE CONDITIONS ............................................................................................................................ 3

6.1 Soil .......................................................................................................................................................... 3

6.2 Groundwater .......................................................................................................................................... 4

6.3 Laboratory Testing Results................................................................................................................. 4

6.4 General Considerations ....................................................................................................................... 4

7.0 CONCLUSIONS AND RECOMMENDATIONS .................................................................................................. 4

7.1 Geotechnical ......................................................................................................................................... 5

8.0 SITE PREPARATION .......................................................................................................................................... 8

9.0 LIMITATIONS ....................................................................................................................................................... 9
\\goslingczubak.internal\data\P:\2022150002.00\Docs\Geotechnical Exploration Report_401 Bridge St.docx

ATTACHMENTS
Att. 1 Site Location Map

Att. 2 Soil Boring Location Sketch

Att. 3 Boring Logs

Att. 4 Important Information regarding your Geotechnical Engineering Report



401 Bridge Street January 10, 2023

Report of Preliminary Geotechnical Exploration Page 1

1.0 PURPOSE
The purpose of this study was to evaluate subsurface conditions and provide preliminary geotechnical

design criteria for potential property redevelopment. Gosling Czubak’s scope of geotechnical services

included drilling four soil borings with standard penetration testing and preparation of a geotechnical

report. Kerri Janisse of the Village of Elk Rapids authorized the work and served as Gosling Czubak’s

client contact.

2.0 PROJECT DESCRIPTION
Redevelopment and constructions plans are yet to be determined and were not provided. The site,

commonly known as 401 Bridge Street, is located site on the east side of Bridge Street, just south of

Ottawa Street and directly across from Chippewa Street in part of Section 21, Town 29 North, Range 09

West, Elk Rapids Township, Antrim County, Michigan. The site is directly south of the Elk Rapids

Government Center and Police Department buildings.  A site location map is included in Attachment 1.

3.0 SITE CONDITIONS
The site is relatively flat and currently a gravel parking lot with recycle drop-off bins on the southeast

corner for public use. Woods surround the lot to the south and east and the Elk Rapids Government

Center is located directly to the north. The surrounding area is primarily commercial and residential

development.

3.1 Environmental Site Conditions
An environmental site review was not part of this evaluation. Any Due Care Plans completed for this

site as they relate to worker health and safety should be made available for contractor review.

Furthermore, compliance with local Health Department and EGLE requirements is the responsibility of

others and is not part of this geotechnical exploration report.
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4.0 FIELD EXPLORATION
The field exploration consisted of four soil borings (SB-1 through SB-4) to depths of 20 feet below

grade. The borings were located for general coverage of potential redevelopment. The boring locations

are shown on the Soil Boring Location Sketch included as Attachment 2 of this report.

4.1 General Considerations
The observations, conclusions, and recommendations contained in this report pertain to these soil

borings as they relate to the project described. The recommendations in this report should not be used if

this project is altered or the structure locations changed, or if the structural information is incorrect. The

borehole logs and other testing information provided for this project are intended for use with the

complete report. The logs and other testing results should not be separated from the report.

The soil boring locations are shown on the Soil Boring Location Sketch included in Attachment 2 of this

report. The drawing in Attachment 2 is intended to show the approximate borehole locations with

respect to proposed buildings and other site features and may not include all existing or proposed site

elements. The drawing(s) included in this report should not be used for site design, or to determine

locations of utilities, building elements, or other proposed or existing features of the site.

5.0 EVALUATION METHODS
Soil borings and limited laboratory soil testing was completed to evaluate geotechnical conditions for

this project.

5.1 Soil Borings
Soil borings were used to gather subsurface soils information. The soil borings were completed with

conventional hollow stem auger drilling procedures. Soil samples were obtained at regular intervals

throughout the borings by performing standard penetration tests through the center of the hollow augers.

The standard penetration test (ASTM D-1586) consists of driving a two-inch outside diameter split

barrel sampler into the soil with a 140-pound hammer falling 30 inches. The sampler is driven 18 inches,

with the hammer blows recorded for each six-inch increment. The number of blows for the second and

third increments are summed and referred to as the standard penetration resistance (N).
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Soils were removed from the sampler and described on boring logs; driving resistance values and strata

depths were also recorded. Field soil classifications were made using procedures similar to ASTM, D-

2488. Representative soil samples were preserved in glass jars for future reference and laboratory testing

as required. Soil samples were reviewed in the laboratory and final boring logs were prepared. Unless

otherwise directed, soil samples will be stored for 90 days prior to disposal.

Borings drilled at the time of the field exploration were backfilled and additional soil placed over the

borings proper. Due to the impracticality of compacting soils into deep borings, subsidence of loose

backfill may occur, partially reopening the borings. It is not within the scope of this exploration to

maintain the borings during settlement of the loose backfill. It is the owner's responsibility to ensure that

a hazard to property, person, or animals is not presented by the borings after completion. Following

demobilization of the drilling crew, the borings are the property and sole responsibility of the owner.

5.2 Laboratory Testing
The laboratory testing program consisted of visual soil classification on recovered samples in general

accordance with ASTM standards. Representative soil samples were returned to Gosling Czubak’s soil

laboratory where limited laboratory testing on select soils may be conducted to aid in identifying and

describing the physical characteristics of the soils and to assist in defining the site soil stratigraphy.

6.0 SUBSURFACE CONDITIONS
Regional near-surface glacial geology consists of end moraines of medium-textured till. Drift thickness

in the area is approximately 500 feet and overlies Devonian-aged Ellsworth shale bedrock, based nearby

natural gas well records. The following sections describe the shallow soil and groundwater conditions

encountered during site exploration activities.

6.1 Soil
Surface materials at boring locations consisted of six inches of gravel, sand or topsoil. Below surficial

materials, subsurface soils were variable in density and composition across the four boring locations.

Generally, soils consisted of fine to medium sand in the upper 15 feet, underlain by sandy silt below.

However, at each boring location the upper sands include suspected fill material with layers or pockets



401 Bridge Street January 10, 2023

Report of Preliminary Geotechnical Exploration Page 4

of organic peat that were very loose to loose in relative density.  The suspected fill depth ranged from

5.5- to 10.5 feet at drilled locations.  In addition, the drillers reported approximately 12-inches of

organic lake marl from eight to nine feet in depth at SB-1, but this could not be confirmed in recovered

soil samples.  Relative densities in the upper 15 feet ranged from very loose to very dense with SPT “N-

values” from one to 57.  Below 15 feet, within the underlying sandy silt, relative densities were loose to

dense, with N-values from 10 to 31.

6.2 Groundwater
Groundwater was encountered under unconfined, or water table, conditions at depths ranging from three

to five feet. It should be noted that groundwater depths will vary with time, season, lake levels, and

natural climate variations but are strongly influenced by the nearby dam in Elk Rapids that controls the

levels of Elk Lake and the upstream chain of lakes.

6.3 Laboratory Testing Results
The laboratory testing program consisted of visual soil classification to aid in identifying and describing

the physical characteristics of the soils and to assist in defining the site soil stratigraphy.

6.4 General Considerations
The borehole logs depict the subsurface data obtained (see Attachment 3). This information is

representative of each location only; it should be understood that the soil conditions may vary between

the test locations. In addition, the boreholes reflect soil and groundwater conditions at the time they were

performed. The soils information was obtained for preliminary use for the project described. This

information should not be used for determining earthwork quantities, construction estimating, or other

purposes.

7.0 CONCLUSIONS AND RECOMMENDATIONS
This report is intended to present the preliminary geotechnical evaluation findings and site preparation

recommendations.  Once redevelopment plans are determined, additional geotechnical evaluation

activities should be completed to finalize geotechnical recommendations including establishing

allowable bearing capacities and estimated settlement values.
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7.1 Geotechnical
All site grading work should be completed in the construction area prior to building pad preparation or

deep foundation work. If remnants of previous construction such as underground tanks, foundations, fill,

utilities, or other items are encountered they should be completely removed and replaced with

engineered fill. In addition, all topsoil, stumps and large roots in the construction area should be

completely removed to the depth it occurs.

In general, the soil borings indicated intervals of suspected fill sand with compressible organic peat

layers were found in the upper 5.5- to 10-feet across the site. The following sections include preliminary

foundation options and site preparation options to provide building support.

7.1.1 Site Preparation for Conventional Shallow Foundations

Due to the presence of very loose density intervals and organic peat within the suspected fill sand,

conventional shallow foundations will require additional soil improvement.  The existing, very loose and

loose sands containing peat and marl layers should be removed to the depth they occur below shallow

foundations and extend outside of the foundation footprint one foot horizontally to every two feet of

vertical depth the undercut extends below footing depth.  The undercuts will require dewatering to

accomplish successful unsuitable soil removal, subgrade observation, and replacement with engineered

fill material that will need to be compacted with a hoe-pack or similar heavy compaction equipment and

tested by Gosling Czubak personnel. Only soils that meet MDOT Class II requirements should be used

as fill directly below slabs, footings and pavement.  Crushed stone aggregate can be used to stabilize

subgrade from groundwater seepage.

The soil at subgrade level should be compacted to a minimum of 95% of the maximum density as

determined by the Modified Proctor or Michigan Cone Test. A representative of Gosling Czubak should

observe and test the subgrades prior to footing construction. If soft or loose areas or variations in the soil

density are observed, some additional subgrade preparation may be required such as additional

compaction or over-excavation and replacement with engineered fill.

Anticipated allowable bearing capacities of the shallow foundation with proper backfill and compaction

activities would be in the range of 2,500 to 3,000 pounds per square foot (psf).
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Ground improvement, such as stone columns or Geopier ® installation may also be considered in lieu of

soil excavation and replacement depending on future development plans.  A specialized ground

improvement contractor would need to be retained for ground improvement design.

7.1.2 Deep Foundation Alternative

A deep foundation could also be considered for building support as alternative soil excavation and

replacement.  A deep foundation system typically consists of a pile foundation. The piles are driven or

augured from the surface level through the unsuitable soils to the deeper more competent soils.

Typically, helical piles, treated wood, steel, or concrete piles are used. It is recommended that the piles

be driven to a predetermined driving resistance with the driving records obtained.

 Use of helical or auger cast piles in this case may have less effect on the existing or adjacent structures

than driven piles. It is estimated that a helical pile with a 12-inch diameter, double-helix configuration

installed to a depth of approximately 20-feet below grade will have a safe load capacity of

approximately 15 kips. These allowable loads were estimated based on the soil conditions encountered

in the soil borings. A test pile is recommended to better estimate pile capacities at deeper depths, as

greater pile capacities may be possible by using a larger diameter helical pier or deeper installation.  It

should be noted that the variable soil stratification may require that piles be installed to different depths

to yield the required allowable capacity. Foundation settlements are expected to be less than one inch

with the use of a properly installed pile foundation.

It is recommended that pile installation records be reviewed by Gosling Czubak to verify that the

estimated allowable capacity is attainable. It should be noted that the depth to which the piles must be

embedded may vary if the soil strata change across the site. Gosling Czubak should be retained for pile

observation and documentation, and to assist in the determination of final pile capacity.

After the pile foundation is installed, care should be taken not to load the site with substantial fill

material, particularly after the structure is constructed. If fill is placed on the property with the piles

installed, the soil adjacent to the piles will settle with respect to the pile foundations. This may cause

damage to the building or building foundation, utility lines, and other structures located on the property.

The settlement will also induce additional loads on the piles themselves, which will result in a lower
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available capacity of the piles for building support. Any fill that is required on the site should be placed

and compacted well in advance of the pile installation and should be a nominal thickness. If thicker

imported fill is required to arrive at the desired grade, a preloading program will be required to provide a

suitable foundation subgrade, and the weight of the fill will need to be considered for in the pile capacity

estimates.

7.1.3 Recommendations for Floor Slab Subgrade Preparation

If a deep foundation is selected, it is recommended that the floor slab be designed to be structurally

supported by the pile foundation system. If a slab on grade floor is installed within the pile-supported

building, there is a greater chance for differential movement between the floor slab and the pile

foundation system, causing cracking and damage to the floor. Building entrance areas and utilities that

are not supported by the deep foundation have a potential for settlement relative to the building. These

access points should be designed to be flexible and to minimize the effects of differential settlement.

7.1.4 Seismic Site Class

Section 1613 of the latest edition of the Michigan Building Code requires that the site shall be classified

in accordance with Chapter 20 of ASCE 7. Based on the subsurface information obtained from our

borings to a maximum depth of 20 feet, seismic Site Class D applies to this site.

7.1.5 Groundwater

Groundwater was encountered under unconfined, or water table, conditions at depths ranging from three

to five feet. It is anticipated that a dewatering system will be necessary for proposed construction on site,

including soil removal and compaction and utility installation. The native sand soils will not drain

quickly due to the silt content of the soil. Perimeter drains should be placed in the lower foundation area

to control groundwater collecting outside the walls. The walls should be backfilled with well graded

granular material and compacted as outlined in the Site Preparation Section of this report. The drains

should be connected to a positive gravity outlet at multiple locations to remove water from the building

area.
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7.1.6 Site Grading

It is important that the site grading plan be properly designed for controlled surface drainage. The

foundation drainage system should be segregated from the surface drainage anticipated on site. In other

words, the site should be designed to shed surface water in a way that will not add to the water finding

its way to the drainage system of the building. In order to help achieve this, the area around the building

should be graded so that surface water will flow away from the structure.

8.0 SITE PREPARATION
It is recommended that any cut and fill operations which take place on the site follow the standard

procedures outlined below:

¶ If encountered, remove all topsoil and organic or unstable soils, roots, stumps, old footings,

septic tanks, drain fields and any other unsuitable materials from the foundation areas, and

construction limits including areas to be paved.

¶ Compact the backfill soils using a suitable compactor and method as described in Section 7.0

Conclusions and Recommendations. If unsuitable soils are encountered, they should be removed

as required and suitable backfill should be replaced and compacted as specified below.

¶ Backfill should meet MDOT Class II specifications or otherwise as specified in Section 7.0

Conclusions and Recommendations.

¶ Fill should be spread in shallow lifts, six inches to eight inches maximum, and compacted to 95

percent of the modified proctor value (ASTM D-1557).

¶ For these recommendations to be valid, earthwork should be done under the observation of a

qualified engineer or technician and density tests performed to determine if each lift is

sufficiently compacted.

¶ In general, the construction contractor is responsible for safety during all activities on the site

during construction. The contractor is obligated to observe all applicable regulations and codes

regarding site safety, including the codes pertaining to open cuts and trenches in soils during

excavation, site improvement activities, and foundation construction.
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9.0 LIMITATIONS
This report was prepared using generally accepted geotechnical engineering practices.

Recommendations were developed based on the information gained from the soil borings performed,

and the other information reviewed. No other warranty, expressed or implied, regarding the

recommendations and conclusions provided in this report is offered.

Changes to the project should also be brought to the attention of this office prior to construction so that

they can be reviewed to see that they are consistent with the recommendations presented in this report.

Readers of this report are encouraged to also review the advice included in Attachment 4, “Important

Information Regarding Your Geotechnical Engineering Report.”

Prepared by: Reviewed by:

Adam R. Biteman, C.P.G., P.G. Robert M. Verschaeve, P.E.

Director of Environmental & Drilling Services Project Manager



Attachment 1

Site Location Map
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Attachment 2

Soil Boring Location Sketch
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Attachment 3

Boring Logs



Key to Gosling Czubak Boring Logs 
and Well Construction Diagrams

New Version 2015          WWW.GOSLINGCZUBAK.COM

SOIL CLASSIFICATION INFORMATION

SOIL DESCRIPTIONS

Example:

1a
1b

2
Note: 

3 (USCS)

4

5

6

Note: 

7

8

9

10

11

Boulders SPT N-Value SPT N-Value Ppen, tsf
Cobbles W.O.H. to 4 "very soft" WOH to 2 0 - 0.125
Course gravel 5 to 10 "soft" 2 to 4 0.125 - 0.25
Fine gravel 11 to 30 "medium stiff" 4 to 8 0.25 - 0.5
Coarse sand 31 to 50 "stiff" 8 to 15 0.5 - 1.0
Medium sand over 50 "very stiff" 15 to 30 1.0 - 2.0
Fine sand "hard" over 30 2.0 - 4.0
Clay/Silt

NOTES AND GENERAL INFORMATION

3.  Stratigraphic Contacts: Solid line denotes a sudden, observed soil transition.
Dashed line denotes a gradual or gradational soil transition.
Dotted line denotes an inferred transition, therefore the type and specific location of the transition is unknown / approximated.

3. Common abbreviations:  WOH = Weight of (SPT) Hammer DHH = Down Hole Hammer HA = Hand Auger
DR = Drove Rock (During SPT) NR = No Recovery
Ppen = Pocket Penetrometer (unconfined compressive strength in tons per square foot)

1.  Drilling and sampling activities are indicative of subsurface conditions only at locations where data are taken, and when data are taken.  Conditions at locations 
not evaluated may differ from professional interpretation.

2.  Environmental boring logs present soil and groundwater data collected for resource development, depositional environment, groundwater flow and/or contaminant 
transport analyses and may not for be suited for geotechnical or structural engineering use unless otherwise arranged.

 - > 12-in
 - 12 to 3 in
 - 3 to 3/4 in
 - 3/4 to 0.187-in
 - 4.75 to 2.0-mm
 - 2.0 to 0.425-mm
 - 0.425 to 0.075-mm
 - < 0.075-mm

"very loose"
"loose"
"medium dense"
"dense"
"very dense"

Particle Sizes Relative Density  Consistency

Silty fine SAND (SM) - trace clay - occasional clay seams - dense - brown/gray below 40 feet - wet 
(1 - 2 - 3 - 4 - 5 - 6 - 7- 8 - 9 - 10)

FOR COARSE GRAINED PRIMARY MATERIAL:  Secondary Material of 15 to 50%, if applicable. (eg. Silty, Clayey)
FOR FINE GRAINED PRIMARY MATERIAL:  Secondary Material of  30 to 50%, if applicable (eg. Gravelly, Sandy)

PRIMARY MATERIAL (in CAPs)- SILT, SAND, GRAVEL, or CLAY
fine, medium and/or coarse grained SAND
fine and/or coarse grained GRAVEL

Unified Soil Classification System (USCS) symbol(s) is presented at the end of the soil description  (in parentheses) based on ASTM 
gradation and plasticity testing.  See attached USCS chart.

Additional Materials (with percentage descriptors as below)

15 to 30% - "some" or "with"
5 to 15% - "little"
< 5% - "trace" or "few"

5 to 15% - "little"
< 5% - "trace" or "few"

Coarse-Grained MaterialFine Grained Material

Description of sorting or grading.  For example, "well-sorted, or "poorly graded."

Occurrences (with frequency descriptors as below) - cobbles, boulders, bricks, layers, seams, etc.

Seams = < 1-inch in thickness
Layers = > 1-inch in thickness

Greater than one per 12-inches = "frequent"
One per 12-inches = "occasional"

"moist" = damp but not saturated
"wet" = saturated

Angularity and mineral composition, if warranted

Odor or Sheen, if applicable

Soil Strength Description (Relative Density for gravel, sand and silt, or Consistency for clay)

Color

Moisture - "dry" or "wet" or "moist"
"dry" = absence of apparent moisture
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