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May 3, 2007

Mr. Michael Brandow

Economic Development Project Manager
City of Bay City

301 Washington Avenue

Bay City, Michigan 48708

RE:  Preliminary Geotechnical Evaluation
Proposed UpTown at RiversEdge Development
Bay City, Michigan
SME Project No. BG53782

Dear Mr. Brandow:

We have completed our preliminary geotechnical evaluation for the
proposed UpTown at RiversEdge development in Bay City, Michigan. This
report presents the results of our observations and analysis, and our
preliminary comments and recommendations for subgrade preparation for
slabs on grade, pavements, and foundation design considerations.
Furthermore, our report contains a brief discussion regarding construction
considerations related to the geotechnical conditions disclosed by the soil
borings.

The preliminary recommendations contained in the report are for
planning purposes only and should not be used for final design. The
client and key members of the design team, including SME, should discuss
the issues covered in this report so that the issues are understood for
development of the next phases of evaluation in a manner consistent with
the owners’ budget, tolerance of risk, and expectations for performance and
maintenance.

We appreciate the opportunity to assist you during the preliminary phase of
this project. If you have any questions regarding this report, please contact
us.

Very truly yours,

F. William CoBerly, CET /
Vice President

Attachment: Preliminary Geotechnical Evaluation Report
Enclosures: 3 copies
Distribution: 1 copy — Jack Wheatley-Rowe, Inc.
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SUMMARY

The report conclusions and preliminary recommendations are summarized as follows:

1. Historically, the site has been filled to reclaim land along the Saginaw River. This has
resulted in the soil conditions generally consisting of mixed fill overlying medium to hard
natural clays with occasional interbedded layers of wood, peat, and natural sands, which
extend about 80 to 90 feet below the existing ground surface. Varying amounts of organics
were observed in the natural clays encountered above a depth of about 50 feet. Sandy clay till
(hardpan) was encountered below a depth of about 85 feet and extended to the explored
depths of the deeper soil borings.

2. Relatively shallow fill (1 to 6 feet) was encountered overlying very stiff to hard natural clays
in soil borings B14 and B16 (east of Water Street). Shallow spread foundations bearing on
the natural clays encountered just beneath the fill are feasible in this area of the site.

3. It may be feasible to construct shallow footings on the existing fill, provided some type of
ground improvement method is used to reduce the potential for long-term settlement of the
fill, organic soils, and underlying soft clays. Methods for ground improvement could consist
of surcharging, deep dynamic compaction, stone colummns, or a combination thereof.
Additional evaluation of the existing soil conditions will be required to better determine the
type and extent of ground improvement methods best suited to the specific structure(s).

4. 1If various type of ground improvement techniques are not considered to be viable, then deep
foundations consisting of drilled piers, steel H-pile, auger cast-in-place (ACIP) piles, or
concrete filled pipe piles bearing in the sandy clay hardpan are generally recommended for
support of structure(s) located in areas of the site containing deep fill or buried organic soils.
Driven or drilled piles extending to the hard/dense till (hardpan) are expected to achieve
working load capacities in the range of about 50 to 150 tons per pile, depending on the type
and size of the piles. For drilled concrete piers (caissons) bearing on/in the hardpan,
maximum net allowable end bearing pressures ranging from about 20 to 40 ksf are feasible.
Hardpan was generally encountered at about elevation 506 to 500 feet, or about 80 to 90 feet
below the existing ground surface.

5. There are increased risks of settlement, cracking, and faulting associated with placing grade
slabs and pavements on the existing fill, especially if underlain by organics. Additional
borings will be required to further evaluate the existing fill/organic materials m an effort to
better evaluate the extent and magnitude of potential settlements and methods to mitigate the
affect of settlements on pavements and grade slabs.

The summary presented above includes selected elements of our preliminary findings and
recommendations and is provided solely for purposes of overview. It does not present crucial
details needed for the proper application of our findings and recommendations. It should
therefore not be considered apart from the entire text of this report and appendices, with all the
qualifications and considerations mentioned therein, which are best evaluated with the active
participation of SME. Additional soil borings will be required once specific development
options have been finalized.

REPORT PREPARED BY: REPORT REVIEWED BY:
Joseph L. Noykos, P.E. Timothy H. Bedenis, P.E.
Project Geotechnical Engineer Principal
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1.0 INTRODUCTION
This report presents the results of our preliminary geotechnical evaluation for the
proposed UpTown at RiversEdge development in Bay City, Michigan. This evaluation was
conducted in general accordance with the scope of services outlined in our proposal dated August
23, 2006 (SME Proposal Number B06-0127). Please refer to that proposal for the specific scope

of services.

1.1 Site Conditions

The UpTown at RiversEdge project encompasses approximately 48 acres along the
Saginaw River in Bay City, Michigan. The property extends from the Saginaw River east to
Saginaw Street between 13™ Street to the north and the Breaker Cove condominium complex to
the south. The site is a former industrial area where a majority of the former buildings have been
demolished. Some buildings, generally located on the east side of the site, still exist. Existing

site grades vary from about elevation 582 feet to 598 feet, or about 16 feet.

1.2 Project Description

The UpTown at RiversEdge property is being offered to potential developers for
multipurpose use. A mixture of business space, tourism, and single and multi-family housing
have been promoted by the City of Bay City. This includes the potential reuse of some of the
existing buildings that are believed to be supported on piling. Proposed buildings will likely
range from relatively lightly loaded, single to two-story, wood framed structures to heavily
loaded, multi-storied, steel-framed buildings. Information regarding the number, location, and

orientation of potential structures is unknown at this time.

1.3 Previous Site Evaluation(s)

SME has performed numerous soil borings throughout the property including at the former
American Hoist site, and for sheetpile design proposed along the west bank of the Saginaw
River. Additional soil borings have been performed by Arthur D. Little, Roy F. Westin, Inc., and
AKT Peerless. SME performed a cursory review of the two Baseline Environmental Assessment
(BEA) reports prepared by AKT Peerless, Inc., dated March 29, 2002 (AKT Peerless Inc., Project
Numbers 3550F and 3522F), which included a compilation of all the geotechnical and
environmental evaluations performed at the site, including any soil borings.

A Preliminary Geotechnical Evaluation report was performed at the site by SME in 1992
for the then proposed US EPA Boat Research Facilities. The report, soil boring logs, and

=
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laboratory data results were thoroughly reviewed in preparation of this report. Copies of

applicable boring logs are included in Appendix A.

2.0 EVALUATION PROCEDURES

2.1 Field Exploration

A total of ten (10) soil borings were drilled for this evaluation from October 27 through
November 10, 2006. Soil borings B4, B8, B12, and B14 were extended about 90 to 95 feet
below the existing ground surface. Borings B9, B13, and B16 were extended about 35 feet

below the existing ground surface. The remaining soil borings (B1, B2, B5, and B6) were
“blind-drilled” to about 78 feet below the existing ground surface, at which depth samples were
taken at 5-foot intervals to about 83 to 90 feet. Several soil borings (B3, B7, and B10) were
performed by SME in May of 2002 in support of a Preliminary Geotechnical Evaluation report
dated June 15, 1992. The previous soil borings were generally extended about 80 to 89 feet
below the ground surface.

The number, locations and depths of the soil borings for this evaluation were determined
by SME, with input from the City of Bay City, based on the subsurface soil and groundwater
conditions encountered during the performance of the preliminary geotechnical evaluation in
May of 1992. The soil borings were located in the field by SME prior to drilling by cross-taping
methods from existing site features as referenced on a “Letter of Map Amendment” dated
December 29, 2005 prepared by Rowe, Inc. Additionally, the approximate latitude and longitude
of each of the ten soil borings drilled for this evaluation was obtained by utilizing a hand-held,
global positioning device (GPS). The approximate surface elevation at each of the borings was
determined to the nearest 0.1 foot by SME and is presented on each individual soil boring log.
The approximate soil boring locations, as well as approximate GPS coordinates, are provided on
the Soil Boring Location Diagram included in Appendix A.

The soil borings were drilled using a rotary-type, truck-mounted drill rig, and were
advanced to the sampling depths using either continuous flight hollow-stem augers, or wash-
rotary drilling techniques. The soil borings included soil sampling based upon Split-Barrel
Sampling Procedures. At the completion of the soil borings, the boreholes were backfilled with a
mixture of auger cuttings and cement/bentonite grout. The samples were sealed in glass jars in
the field by the driller and returned to the laboratory for further examination and testing.

Groundwater measurements were recorded during drilling and immediately after

completion of the drilling operations. At the deeper soil borings, beyond depths of about 35 feet,
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wash-rotary drilling techniques were utilized. Therefore, the groundwater measurements
reported after the drilling operations are likely inaccurate. Since the boreholes were backfilled
shortly after drilling, long-term water level information is not available from the soil borings.

The soil boring logs include materials encountered, penetration resistances, and pertinent
field observations made during the drilling operations. The soil boring logs are included in

Appendix A.

2.2 Laboratory Testing

The general laboratory testing program consisted of performing visual soil classification,
moisture content, hand penetrometer, and Torvane shear tests on portions of cohesive samples
obtained.

The soil samples were visually classified in general accordance with the Unified Soil
Classification System (USCS). The estimated group symbol, according to the USCS, is shown in
parentheses following the textural description of the various strata on the soil boring logs
contained in Appendix A. The appended General Notes sheet includes a brief summary of the
general method of describing the soil and assigning an appropriate USCS group symbol.

In the hand penetrometer test, the unconfined compressive strength of a cohesive soil
sample is estimated by measuring the resistance of the sample to penetration of a small calibrated
spring-loaded cylinder. The maximum capacity of the penetrometer is 4.5 tsf. The shear strength
reported on the soil boring logs is theoretically one-half of the unconfined compressive strength.

In the Torvane shear test, a small vane is inserted into a relatively cohesive soil sample
and a torque is applied through the vanes. The shearing strength, or Torvane shear strength, of
the soil is then determined from the maximum torque measured. Theoretically, the Torvane
shear strength is equal to one-half the unconfined compressive strength. The results of the
laboratory testing are included on the soil boring logs contained in Appendix A.

Soil samples retained over a long period of time, even sealed in jars, are subject to
moisture loss and are no longer representative of the conditions initially encountered in the field.
Therefore, soil samples are normally retained in our laboratory for 60 days and then disposed,

unless instructed otherwise.

3.0 SUBSURFACE CONDITIONS

3.1 Soil Conditions

The site is located along the Saginaw River and has been historically filled to reclaim the

land for industrial use and for access to the river. In addition, the fill was placed over the

o=
L=

© 2007, soil and materials engineers, inc.




Preliminary Geotechnical Evaluation SME Project No. BG53782
Proposed UpTown at Rivers Edge Development/Bay City, Michigan May 3, 2007 — Page 4

floodplain of the river which contains occasional layers of organic soils (i.e., peat, wood, and
organic silt). The following gives a generalized summary description of the soils encountered in
the soil borings performed at the subject site, beginning at the ground surface and proceeding

downward:

Stratum 1: Fill. Mixed sand and clay fill with varying amounts of organics, crushed
limestone, and foundry slag was encountered at the majority of the soil borings extending
from the existing ground surface, or from just beneath the existing ground surface, to
about 6 to 28 feet. Standard Penetration Resistances (N-values) obtained in the existing
fill ranged from about 2 blows per foot (bpf) to greater than 50 blows per 2 inches. The
magnitude and range of N-values indicate the fill was likely placed in an uncontrolled
manner, with the higher N-values indicative of debris within the fill matrix.

Stratum 2: Natural Clay and/or Clayey Silt (CL-OL, ML-CL). Natural, brown/gray,
silty clays or clayey silts with varying amounts of fine sand, organics, and shell fragments
were encountered extending from beneath the fill materials to about 40 to 60 feet below
the existing ground surface at all but four of the soil borings (B12, B13, B14, and B16).
Shear strengths in the clay stratum ranged from about 0.5 to 0.8 kips per square foot (ksf),
indicating a soft to medium condition. Associated moisture contents ranged from about
40 to 50 percent. N-values in the clays and silts ranged from about 2 to 7 bpf.

Stratum 3: Fine to Coarse Sand (SP, SP-SM). Fine to coarse sand was encountered
extending from beneath the Stratum 2 soils to about 50 to 65 feet below the existing
ground surface at soil borings B9, B12, B13, B14, and B16. N-values in the sands ranged
from about 5 to 28 bpf, indicating a loose to medium dense condition

Stratum 4: Medium to Stift Silty/Sandy Clay (CL). Natural, gray silty/sandy clays
were generally encountered extending from beneath the Stratum 3 materials to about 80
to 90 feet below the existing ground surface. Shear strengths in the clays ranged from
about 1.5 to 0.7 ksf, indicating a stiff to medium hard condition. Associated moisture
contents ranged from about 15 to 30 percent. Generally, the strength of this particular
stratum decreased with depth.

Stratum 5: Sandy Clay Till (CL-Hardpan). Sandy clay till (commonly termed
‘hardpan’) was encountered extending from beneath the overlying softer clays to the
explored depths of the deeper soil borings. Shear strengths in the hardpan were in excess
of 4.5 ksf, with N-values of 58 bpf to nearly 300 blows per 2 inches. Associated moisture
contents were on the order of about 10 percent, or less.

The soil descriptions and properties, in addition to groundwater conditions observed by
the driller, are graphically presented in the soil boring logs appended to this report along with the
Soil Boring Location diagram. Please refer to the soil boring logs for the soil conditions
encountered at the specific soil boring locations. Stratification lines on the appended soil boring
logs indicate a general transition between soil types. They are not intended to show an area of
exact geological change. The soil descriptions are based on visual classification of the soils

encountered.
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3.2 Groundwater Conditions

Groundwater was encountered at all but four (B1, BS, B6, and B14)of the ten soil borings
drilled for this evaluation. During the drilling activities, groundwater, where encountered, was
generally reported at about 6 to 12 feet below the existing ground surface. Upon completion of
the drilling activities, groundwater was encountered at about 10 to 24 feet below the existing
ground surface. Reference should be made to the individual soil boring logs for specific
groundwater information. At the deeper soil borings, beyond depths of about 35 feet, wash-
rotary drilling techniques were utilized. Therefore, the groundwater measurements reported after
the drilling operations are likely inaccurate for these particular borings.

In cohesive soils, such as those designated as CL, CL-OL, and ML, a long time may be
required for the water level in the borehole to reach an equilibrium position. Thus, the short-term
groundwater level readings at the soil boring locations during and after drilling may not represent
the existing groundwater level.  Therefore, the use of groundwater monitoring wells
(piezometers) is necessary to accurately determine the hydrostatic water level.

Hydrostatic and perched groundwater levels and the elevations and volumes of
groundwater should be expected to fluctuate throughout the year, based on variations in
precipitation, evaporation, run-off, elevation of the Saginaw River, and other factors. The lack
and/or depth of groundwater indicated by the soil borings, and presented in this section, represent
conditions at the time the readings were taken. The actual groundwater levels at the time of

construction may vary.

4.0 PRELIMINARY ANALYSIS AND RECOMMENDATIONS

4.1 Preliminary Foundation Recommendations

The following sections address preliminary recommendations for shallow and deep

foundations.

4.1.1 Shallow Spread Foundations

Shallow spread foundations bearing at relatively shallow depths on natural soils are
considered to be feasible only at relatively small portions of the site. Natural very stiff to hard
clays were encountered at about 1 to 6 feet below the existing ground surface at soil borings B14
and B16 (east of Water Street), or about elevation 592 feet. However, due to the limited data in
this area, the lateral extent of these relatively shallow natural clay soils is not fully defined.
Additional soil borings would be required to better determine the specific areas where the fill is

shallow enough to allow construction of footings on the natural soils.

© 2007, soil and materials engineers, inc.
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Construction of shallow footings in the deep fill areas on or over the existing fill
materials could be feasible, but the approach will need to address the potential for long-term
settlements. Consolidation settlement of the existing fill materials, organic soils, and underlying
soft natural clays (where present) will occur if site grades are increased at areas of the site west of
Water Street. Additional consolidation could also occur due the structural loads of the proposed
buildings. The amount of consolidation settlement will depend on the anticipated structural
loads, and more specifically, the depth of additional fill required to attain design site grades. Due
to the varying thickness and uniformity of the existing fill, organic soils, and underlying soft
clays, settlements at the surface will vary across the site (i.e. non-uniform).

To reduce post construction settlement at areas of the site where site grades will be
increased, the subgrade could be surcharged. Surcharging includes the placement of excess fill
above the final grade levels in an effort to preconsolidate compressible soils, such as the
underlying fill materials, organic soils, and soft clays. The amount of surcharge and time
required to suitably consolidate the underlying soils are dependent on the anticipated structural
loads, depth of fill required to attain final grades, and the actual compressibility characteristics of
these soils. These characteristics can vary and therefore the magnitude and rate of settlement
should be monitored during fill placement and the period of surcharging. Additional soil borings
and laboratory tests will be required to more accurately define the surcharging program and
resultant consolidation of the underlying soils.

There are other ground improvement techniques which could be used to improve the
existing fills sufficiently to allow construction of lightly-loaded buildings supported on shallow
spread footings. Two of these techniques are deep dynamic compaction (DDC) and stone
columns.

The DDC is a method to densify deep fill which consists of dropping a heavy weight from
a crane. The energy from the falling weight densifies the soils upon impacting the ground
surface. The drops are repeated many times over the area to be treated resulting in a denser and
more uniform mass of fill. Stone columns consist of cylindrical shaped columns of aggregate
which are installed through the fill and organics and into the underlying natural soils. The
columns are placed below the proposed foundations and on a grid pattern below proposed floor
slabs. The loads from the building(s) are transmitted through the stone columns and into the
more stable natural soils.

If the site is improved as described above, the footings could be constructed directly on
top, or over, the existing fill materials. Depending on the final grade levels and specific building

layout(s), it may be necessary to place a geogrid aggregate mat at the surface above the stone

columns. The footings and slabs would then be constructed over the aggregate mat.

© 2007, soil and materials engineers, inc.
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It should be noted that there will be some level of risk of settlement and subsequent
poor structural performance after site improvements due largely to the variability of the
existing fill materials. Quantifying such risk is difficult at this time. Extensive on-site
evaluation and testing of the foundation bearing soils will be required to better define the
geologic conditions and mitigate the potential risks.

At areas of the site where aggregate stockpiles were present, such as the northern portion
of the site (former Bay Aggregate facility), some consolidation of the underlying fill and organic
soils may have occurred. There exists the possibility in this particular area that shallow
foundations bearing on the fill and underlying organics may be feasible. However, extensive
historic research and mapping of the former stockpiles would be required to estimate the vertical
and lateral extent of such consolidation. Additional soil borings and specialized in-situ testing

(such as pressuremeters) would also be required.

4.1.2 Deep Foundations
Where the fill and organic soils are relatively deep and ground improvement methods

(i.e., surcharging, deep dynamic compaction, stone columns, etc) are determined to be
impractical, then the proposed structure(s) should be supported on deep foundations. Deep
foundation systems may consist of driven piles (i.e., steel H-piles, concrete filled steel pipe
piles), auger cast-in-place piles (ACIP piles), drilled piers (caissons), or a combination of each.
Deep foundations shall extend through the existing fill, underlying organic soils, and soft natural
clays to bear in the sandy clay hardpan soils generally encountered at about 80 to 90 feet below

the existing ground surface, or about elevation 506 to 500 feet.

Driven Piles

For 10 to 12 inch steel H-piles or concrete filled steel pipe piles bearing in the sandy clay
hardpan, we preliminarily recommend pile working load capacities in the range of about 75 to
150 tons per pile. We anticipate that pile tip penetration into the hardpan for the above load
range could be on the order of about 5 to 10 feet. This will depend on the specific structural
loading conditions, soil conditions, and the pile type driving system. For piles with design
working load capacities near the lower end of this range, we generally believe a lighter pile
section may be utilized with less embedment into the hardpan. For piles with working load
capacities at the upper end of this range, relatively heavier piles sections and greater depths of
embedment into the hardpan should be expected.

We estimate total settlement for pile foundations bearing in hardpan to be about ' inch,

utilizing the preliminary pile working load capacities as described above. The settlement

estimate provided is based on the available soil boring information and our experience with
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similar type soils and pile foundation systems utilized along the Saginaw River front. Specific
recommendations regarding construction, capacities, and tip depth can be provided once
additional information is available regarding structure type, size, useage, and anticipated loads.
Additional soil borings, specific to the development type and location, will be required to finalize

our preliminary recommendations.

Auger Cast-In-Place (ACIP) Piles
An auger cast-in-place (ACIP) pile may also be used. ACIP piles are installed by rotating

a hollow-stem, continuous-flight auger into the ground until a specified depth or penetration has
been achieved. Once the desired tip depth has been achieved, a sand-cement grout with various
admixtures is pumped under pressure through the auger stem as the auger is slowly withdrawn
from the borehole. The key to a successful installation is continuous coordination of the rate of
auger withdrawal with an adequate grout head (pressure) to support the borehole and ensure that
all voids are completely filled with grout.

Auger cast pile capacities typically include a combination of both side friction and end-
bearing. We estimate that ACIP piles ranging from 14 to 18 inches in diameter and extending to
the hardpan soils, or just into the hardpan, are expected to obtain working load capacities in the
range of about 50 to 100 tons per pile. Specific recommendations regarding construction,
capacities, and tip depth can be provided once additional information is available regarding
structure type, size, useage, and anticipated loads. Additional soil borings, specific to the
development type and location on the site, will be required to finalize our preliminary

recommendations.

Drilled Piers (Caissons)

A drilled pier foundation system (such as caissons or auger cast piles) may be used in lieu

of driven piles. For caissons bearing on hardpan, maximum net allowable soil bearing pressures
ranging from about 20 to 40 ksf are feasible. The use of ‘belled’ caissons may be used provided
the upper portion of the shaft can be adequately sealed to prevent groundwater infiltration,
sloughing of the shaft sidewalls, and proper excavation of the bell. However, based our
experience with hardpan soils in the area, the presence of cobbles, boulders, or rock fragments
may be possible. Therefore, the use of straight shaft caissons should be utilized wherever
possible. Preliminarily, we estimate total settlement of caisson foundations bearing in, or on, the
hardpan soils to be less than about % to 1 inch. Differential settlements between adjacent
columns supported on caissons should be less than one-half of this value.

Typically, nominal shaft diameters of at least 36 inches are recommended to facilitate

access to the bearing surface for cleaning and observation. Based on the observed groundwater

© 2007, soil and materials engineers, inc.
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and soil conditions, it will likely be necessary to install temporary steel casings to prevent
groundwater infiltration and caving soils from entering the shaft excavation (‘dry’ method).
Concrete may be placed by the free-fall method for a ‘dry’ excavation. If temporary casing is not
used, it will be necessary to use a polymer-based slurry to support the excavation (‘wet” method)
with concrete being placed by tremie methods. Please note the ‘wet’ method of construction is
generally slower than the ‘dry’ method.

As with a driven pile foundation system, specific recommendations regarding
construction, capacities, and tip depth can be provided once additional information is available
regarding structure type, size, useage, and anticipated loads. Additional soil borings, specific to

the development type and location, will be required to finalize our preliminary recommendations.

4.2 Construction Considerations

Groundwater seepage is expected for excavations extending more than about 6 to 8 feet
below the existing ground surface. Standard sump pit and pumping procedures should be
adequate to control seepage in areas away from the Saginaw River. More rigorous dewatering
techniques such as well points, or submersible pumps in slotted casings will likely be required
for excavations extending more than about 1 foot below the average water level of the near
Saginaw River.

The contractor must provide an adequately constructed and braced shoring system for
employees working in an excavation that may expose employees to the danger of moving ground.
If material is stored or heavy equipment is operated near an excavation, stronger shoring must be
used to resist the increased pressure due to the superimposed loads.

The contractor should take precautions to protect adjacent utilities, roadways and

structures during construction.

4.2.1 General Site Preparation and Engineered Fill

Preliminary recommendations regarding general site preparation are presented in the
“Analysis and Recommendations” section of the Uptown Marina-Preliminary Seawall Design
Report included in Appendix B. The recommendations contained in the referenced report are
considered preliminary. Test pits and/or additional borings will be necessary once specific

information regarding potential site developments have been determined.

4.2.2 Subsurface Utilities

Based on the borings performed at the subject site, we would expect the majority of

proposed subsurface utilities will be supported on uncontrolled and undocumented fill overlying

organic soil. The fill materials extended from about 6 to 28 feet below the existing ground

=
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surface. If site grades are not raised more than one foot in areas where the fill is underlain by
compressible organic soil, the fill may be suitable for support of proposed utilities. If site grades
are raised in areas underlain by organic soil, some settlement should be expected which could be
detrimental to the utilities. Once the site plans have been developed, soil borings and test pits
should be drilled and excavated to evaluate soil and groundwater conditions at the specific
subsurface utility locations.

The existing fill soils are susceptible to disturbance during construction. Therefore, we
recommend placement of a crushed aggregate or crushed concrete stabilization layer to protect
the exposed subgrade prior to placement of the bedding materials, and installation of the ufility.
The placement of such a layer will also aid in providing a uniform subgrade on which to install
the utility. The thickness and necessity of the crushed materials will depend on the particular
conditions encountered during excavation.

The existing fill materials are moderately susceptible to caving and sloughing in open-cut

trenches. Therefore, the use of trench boxes or shields will likely be required.

5.0 UPTOWN MARINA REPORT - PRELIMINARY SEAWALL DESIGN

A report was provided to address preliminary seawall design and site preparations for
improvements associated with development of a marina within the Uptown at Rivers Edge
Development. The recommendations contained within this preliminary report are for planning
purposes only for the proposed specific marina development plans available at the time the report
was prepared. Final plans and specifications for the marina should be developed for
construction, once the final site plan has been reviewed and approved.

The recommendation and conclusions are applicable only at the site under consideration
at the time the preliminary report was prepared. This report should not be used to develop cost
estimates for site development activities including seawall construction at other locations within
the Uptown at Rivers Edge Development. Other developments will require soil borings and

preparation of recommendations specific to other sites. See Appendix B for the report.

6.0 GENERAL COMMENTS

Basis of Preliminary Geotechnical Report
This report has been prepared in accordance with generally accepted geotechnical

engineering practices to assist in the developmental phase of this project. If the site plan or the

project's design criteria are changed, the recommendations contained in this report shall not be

© 2007, soil and materials engineers, inc.
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considered valid unless the variations are reviewed, additional soil borings have been completed,
and the conclusions of this report are modified or approved in writing by our office.

The discussions and recommendations submitted in this preliminary report are based on
the available project information, described in this report, the data obtained from the fourteen soil
borings performed at the approximate locations indicated on the appended location plan, historic
soil borings, and our experience along the Saginaw River. This report does not reflect variations
which may occur between or away from the soil borings. The nature and extent of the variations
may not become evident until the time of construction. If significant variations become evident,
it may be necessary for us to reevaluate the recommendations of this report.

In the process of obtaining and testing samples and preparing this preliminary report,
procedures are followed that represent reasonable and accepted practice in the field of soil and
foundation engineering. Specifically, field logs are prepared during the drilling and sampling
operations that describe field occurrences, sampling locations, and other information. Samples
obtained in the field are frequently subjected to additional testing and reclassification in the
laboratory and differences may exist between the field logs and the report logs. The engineer
preparing the report reviews the field logs, laboratory classifications, and test data and then
prepares the final report logs. Our recommendations are based on the contents of the report logs

and the information contained therein.

Design, Plan and Specification Review

As part of our continued service to the project, we should be retained to review the design
details, project plans and specifications to verify the project factors affecting subgrade,
foundation and pavement performance are consistent with the design recommendations set forth

in this report.

Project Information for the Client

This report presents the results of our observations and analyses, our recommendations
for subgrade preparation, foundations design, and construction considerations. Implementation
of our recommendations may affect the design, construction and performance of the structure and
related facilities along with the potential inherent risks involved with the proposed construction.
The client and key members of the design team, including SME, should discuss the issues
covered in this report so that the issues are understood and applied in a manner consistent with

the owner’s budget, tolerance of risk and expectations for performance and maintenance

=
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Field Verification of Geotechnical Conditions

The site earthwork operations should be observed and tested by SME to verify subgrade
soils are suitable for construction of foundations, slabs-on-grade, pavements and placement of
engineered fill, and to verify engineered fill for the structure, pavements and other structures is
properly placed and compacted. The foundation construction activities should be observed by
SME, and the foundation bearing soils tested by SME to verify conditions are as anticipated. As
geotechnical engineering firm that performed the geotechnical evaluation for this project, SME is
well suited to verify the recommendations of this report are properly incorporated in the design of

this project, and properly implemented during construction.

Project Information for Contractor

This report and any future addenda or reports should be made available to bidders prior to
submitting their proposals and to the successful contractor and subcontractors for their
information only and to supply them with facts relative to the subsurface evaluation and
laboratory test results. If the contractor encounters conditions during construction which differ
from those presented in this report, he/she should promptly notify the owner so that the
geotechnical engineer can be contacted to verify those conditions. Subsequently, the contractor
should describe the nature and extent of the differing conditions in writing. We recommend the
construction contract include provisions for dealing with differing conditions and contingency
funds should be reserved for potential problems during earthwork and foundation construction.
We would be pleased to assist you in the contract provisions based on our experience.

Furthermore, the contractor should be prepared to handle environmental conditions at this
site which may affect the excavation, removal, or disposal of soil, dewatering of excavations, and
health and safety of workers. Any environmental assessment reports prepared for this property

should be made available for review by bidders and the successful contractor.

Third Party Reliance/Reuse of This Report
This report has been prepared solely for the use of the client for the project specifically

described in this report. Other parties who are not involved with this current project and have
interests in this site for future development cannot rely on the recommendations provided in this
report. Therefore, SME 1is not responsible for the suitability of the field exploration, scope of

services or interpretation by others of our soil boring logs and the recommendations provided

herein. SME would be pleased to evaluate the information developed from this evaluation for

© 2007, soil and materials engineers, inc.
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other developments at this site, provided the client who retained SME for this evaluation allows
SME to use that information, confirmed in writing from that client. However, this does not
include modifying this original report and changing the date to accommodate other parties since
the new project may require further field exploration, laboratory tests and analysis to adequately
address the needs of the new project. Furthermore, other parties who engage SME’s service must

be bound by the SME’s general terms and conditions prior to proceeding with future evaluations.

@ 2007, soil and materials engineers, inc. 6‘




APPENDIX A

IMPORTANT INFORMATION ABOUT YOUR
GEOTECHNICAL ENGINEERING REPORT

SOIL BORING LOCATION DIAGRAM

GENERAL NOTES

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
SOIL BORING LOGS

-2006 SOIL BORINGS (Bl, B2, B4, B3, B6, B8, B9, B12, B13, B14, AND B16)
-1992 SOIL BORINGS (B3, B7, AND B10)
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Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geolechnical engineering study is unique, gach
geotechnical engineering report is unique, prepared Sofely far the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you —should apply the report for any purpase o project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unigue, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences: the general
nature of the structure invalved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do nat rely on a geotechnical engineering report that was:

® ot prepared for you,

e not prepared for your project,

e not prepared for the specific site explored, or

® completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

®  the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

\

Important Information About Your
keotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

The following information is provided to help you manage your risks.

e elevation, configuration, lacation, orientation, or weight of the
proposed structure,

e composition of the design tsam, or

e project ownership.

As a general rule, aways inform your geotechnical engineer of project
changes—even minor enes—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability far problems
that occur because their reports do not consider developments of which
they were not informed,

Subsuriace Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwaler fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it s still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Not Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally frem judgment and apinion. Geotechnical
engineers can finalize their recommendations only by observing actual

e




subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume responsibility or
liability for the report's recommendations if that engineer does not perform
construction abservation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and precenstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and laboratary data. To prevent errors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevate risk,

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly belisve they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering repor, but preface it with a
clearly written lefter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
report's accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
tors have sufficient time to perform additional study. Only then might you
be in a position to give contractors the best information avaitable to you,
while requiring them to al least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

-

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly inciude a variety of
explanatory provisions in their reports. Sometimes fabeled *limitations”
many of these provisions indicate where geatechnical engineers’ respensi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to parform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
e.g., about the likelinood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems hava led
to numerous project failures. If you have not yet obtained your own gecen-
viranmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
Someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated intc a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechn/cal enginesring study whose findings
are conveyed in-this report, the gectechnical enginesr in charge of this
project is not a mold prevention consultant: ngne of the services per-
formed in connection with the geotechnical enginser’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/The Best People on Earth exposes geotechnical
engineers Lo a wide array of risk management tschniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-mernber geotechnical enginger for more information.

Iy

ASFE

The Best Poopiec om Enrih

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/589-2017
e-mail: info@asfe.org  www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whalsoever, is strictly prohibited, except with ASFE's
specific written permission. Excerpting, quoting, or otherwise extracting warding from this document is permitted only with the express written permission of ASFE, and oniy for
purpeses of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a gectechnical enginesring report. Any other
firm, individual, or other entity that so uses this document without being an ASFE member could be committing negligent or intentional (fraudulent) misrepresentation.
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Drilling and Sampling Svmbols

SS - Split-Spoon-1 3/8” ILD,2”0D. except where noted NR - No Recovery

LS - Liner Sample RC - Rock Core with diamond bit. NX size, except where noted
AS - Power Auger Sample RB - Rock Bit

ST - Shelby Tube-2" O.D,, except where noted VS - Vane Shear

PS - Piston Sample-3" diameter PM -  Pressuremeter

WS - Wash Sample

HA - Hand Auger Sample GP - Geoprobe

BS - BagorBottle Sample PID - Photo Ionization Device

CS - Continuous Sampler FID - Flame Ionization Device

Standard Penetration 'N' - Blows per foot of a 140 pound hammer falling 30 inches on 2 2 inch O.D. split spoon, except where noted (based on
ASTM DI1586).

Particle Sizes Depositional Features
Boulders - Greater than 12 inches (305 mm) Parting - asmuch as I/16 inch (1.6 mm) thick
Cobbles - 3 inches (76.2 mm) to 12 inches (305 mm) Seam - Vl6inch (1.6 mm) to 1/2 inch (12.7 mm) thick
Gravel-Coarse -  3/4 inches (19.05 mm) to 3 inches (76.2 mm) Layer - 12inch (12.7 mm) to 12 (305 mm) inch thick
Fine - No.4(4.75 mm) to 3/4 inches (19.05 mi) Stratum - greater than 12 inches (305 mm) thick
Sand-Coarse - No. 10 (2.00 mm) to No. 4 (4.75 mm) Pocket - small, erratic deposit of limited lateral extent
Medium - No. 40 (0.425 mm) to No. 10 (2.00 mm) Lens - lenticular deposit
Fine - No. 200 (0.074 mm) to No. 40 (0.425 mm) Varved - altemating seams or layers of silt and/or clay and
Silt - (0.005 mm) to (0.074 mm) sometimes fine sand
Clay - Less than (0.005 mm) Occasional - one or less per foot (305 mm) of thickness
Frequent - more than one per foot (305 mm) of thickness
Interbedded - applied to strata of soil or beds of rock lying between

or alternating with other strata of a different nature

Groundwater levels indicated on the boring logs are the levels measured in the boring at times indicated. The accurate determination of groundwater

levels may not be possible with short term observations especially in low permeability soils. The groundwater levels shown may fluctuate throughout
the year with variation in precipitation, evaporation, and runoff

Classification
Cohesionless Soils (Blows per foot or 0.3m) Cohesive Soils
Very Loose : Otod Consistency Shear Strength
Loose ; 5to9 Very Soft : 0.25 kips/ft* (12.0 kPa) or less
Medium Dense : 10 to 29 Soft : 0.25t0 0.49 kips/ft* (12.0 to 23.8 kPa)
Dense ; 30 to 49 Medium : 0.50 to 0.99 kips/ft® (23.9 to 47.7 kPa)
Very Dense : 50to 80 Stiff ; 1.00 to 1.99 kips/ft* (47.8 to 95.6 kPa)
Extremely Dense - Over 80 Very Stiff ‘ 2.00 to 3.99 kips/ft* (95.7 to 191.3 kPa)

Hard g 4.00 kips/ft* (191.4 kPa) or greater

Soil Constituents Soil Description
Trace : Less than 5% If clay content sufficiently dominates soil properties, then clay becomes
Trace to Some g 5% to 12% the primary noun with the other major soil constituent as modifier : i.e. silty
Some E 12% to 25% clay. Other minor soil constituents may be added according to estimates of
Use Descriptor : 25% to 50% soil constituents present, i.e,, silty clay, trace to some sand, trace gravel.

(ie., Silty, Clayey, etc.)
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PROJECT NAME:

UPTOWRN AT RIVERS EDGE

engineers, inc.

PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/7/06 BORING B1
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
NATUSAL O T Ly
= -n
2 STANDARD PENETRATION | (pcf) g T A REASIGNTEST
EASTING= Q TEST RESISTANCES X  REMOLDED VANE SHEAR
© . | NORTHING= E_ | Eg|Nvalues) - S0 100 110 &  TRIAXIAL TEST
|88 Wl g3 TURE, %
E | 2 5 | GROUND SURFACE Tx |22 MOISTURE, % - @ SHEAR STRENGTH (KSF
& E E 2 ELEVAT|ON: 588+ E E 9 g AWERBERG - LIMITS ( )
oo SZ| 26 10 20 30 40 50/0 10 30 40l00 1.0 2.0 3.0 40 50
8 i V % 1 ! 3 T ' i '
) s81 I 7 : ; : : @ =
80 Silty Clay- Trace Sand and g CK :
] Gravel- Medium (CL) : o | 5
I
| N
25 : :
g : : 4.5+
. sszI g; B8 —> ® o
Sandy Clay- Some Silt- Trace to
Some Gravel- Gray- Hard (CL- :
| Hardpan) :
E 26 i ! 4.5+
SS:’Iﬂoﬁ" O110/1" - ® v
90 END OF BORING AT 90 FEET : :
]
95
100
1054
110
1 i : 4 : : : : ¢ :
WATER LEVEL OBSERVATIONS Notes: 1) SOIL SAMPLES WERE NOT OBTAINED TO A DEPTH OF 78.5 FEET.
¥ GROUNDWATER ENCOUNTERED DURING DRILLING 2) SOIL BORING LOCATED AT N43.35349 AND W83.53683.
i+3

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: SME-JB

RIG NO.: 26

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: NONE

WATER LEVEL UPON COMPLETION: NONE

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT
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<S== s0il and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/9/06 BORING B2
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
ATURAL OR R D
= -
2 STANDARD PENETRATION | (pch) 8 e FUMPRESSICTESY
EASTING= E TEST RESISTANCES % REMOLDED VANE SHEAR
Q | NORTHING= £ | Bg|Nvales) - S0 100 110 @  TRIAXIAL TEST
T~|8= WSl gd MOISTURE, % — 4
EiD | 2% | GROUND SURFACE 7z |28 L1 SHEAR STRENGTH (KSF)
& @ Z Q| ELEVATION= 587+ ZEIBX ATTERBERG +— LIMITS
o lwno wvZ|@Do 10 20 30 40 50f0 10 20 30 40/00 1.0 2.0 3.0 40 50
i 4 : h H i i H i |
Silty Clay- Trace Sand and 81 g Q ¢ 24|
80 Gravel- Medium (CL) ; ; : ?
| The driller reported Fine to
Medium Sand
END OF BORING AT 83 FEET
85
90
95
1004
105
110
WATER LEVEL OBSERVATIONS Notes: 1) SOIL SAMPLES WERE NOT OBTAINED TO A DEPTH OF 78.5 FEET.
3 GROUNDWATER ENCOUNTERED DURING DRILLING 2) THE DRILLER REPORTED SAMPLER REFUSAL AT 83 FEET DUE TO CAVE-IN OF

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

BOREHOLE.
3) SOIL SAMPLES COULD NOT BE EXTRACTED BELOW A DEPTH OF 83 FEET.
4) SOIL BORING LOCATED AT N43.35419 AND W83.53666.

DRILLER: SME-JB DRILL METHOD: HOLLOW STEM

RIG NO.: 26 BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: NONE WATER LEVEL HOURS AFTER COMPLETION:

WATER LEVEL UPON COMPLETION: NONE CAVE OF BOREHOLE AT




= : . . .
$== soil and materials engineers, inc.

PRGJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/30/06 BORING B4
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
PROFILE LEGEND
s DE - W
= STANDARD PENETRATION (pcf) g lj:ﬁg:ilgfgfgsh#_PRESSION TEST
EASTING= E TEST RESISTANCES X REMOLDED VANE SHEAR
€ ., | NORTHING= E | B3 |(N-values)~ 80 100 110 %  TRIAXIAL TEST
T~ |22 wg | o& OISTURE, %
E1o | 2 X | GROUND SURFACE =z |28 M e A AR STR
bl | 22| ElEvaTION=  58as % i % = ATTERBERG —i Limirs | SHEARSTRENGTH (<SF)
oL|lma BZ| B> 10 20 30 40 50l0 10 20 30 __40/0.0 1.0 2.0 3.0 40 50
0 ; ! : : ‘ ! : : ! ! :
ss1 50/5"
ss2 i 50/5"
5 : : :
X Crushed Limestone- Some ;
| Gravel and Sand- Trace to Some| gg3 101,3,,
Silt- Trace Wood, Organics and : 5 :
4 Clay- Gray- Moist to Wet- : ' ;
Extremely Dense (GP/Fill) : 3 :
i sS4 5 — i
50/2 1
10 i : = !
: | P ]
] I i
e i'
g | 4 :
585 2 : : !
152 ? ?/ ?
1 ssel > é) 505
' L
20 P = :
Organic Silty Clay- Trace to : :
| Some Gravel- Trace Sand and l : : :
J Concrete Rubble- Brown/Black : 3
(OL/Filly | : 5 1
| 2 ? : 5
ss7fl 2 C'g _: 3 =
255 i f
| 2
30 = :
4 Silty Clay- Trace to Some
Organics- Trace Fine Sand and I
1 Shell Fragments- Gray- Medium
| (CL-OL) |
‘ 2 (5 :
sS9 I 2 : :
35 2 ' ; ! ; ] : g &
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35540 AND Wa3.53606.
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 6 FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 26

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: 15FT

CAVE OF BOREHOLE AT



SES

soil and materials engmeers Inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/30/06 BORING B4
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 2
LEGEND
PROFILE 7
DESCRIPTION g B aons S TORVANE SHEARTEST |-
= - O
=) STANDARD PENETRATION | (pcf) | B Yane shone FMERESION TEST
EASTING= ] TEST RESISTANCES X REMOLDED VANE SHEAR
S . | NORTHING= | & |(Nvalues) - 80 100 110 € TRIAXIAL TEST
|22 w | *E MOISTURE, % —~ ¢
[ m - v 0
BEISS Sf&%ﬁ?oﬁﬁmsgi %ﬁ gf ATTERBERG —i Limms | SHEAR STRENGTH (KSF)
aklva GZ|@m 1020 30 40 50l0 10 20 30 _40l00 1.0 2.0 3.0 40 50
35 | : ] i ! ; : ; ! 1 ! :
] 2 P f i
sstoff 2 AP : ; e = |
A0 N .3 i
J Silty Clay- Trace to Some :
Organics- Trace Fine Sand and \ | 5 ;
1 Shell Fragments- Gray- Medium ' ' ' ;
] (CL-OL) b | |
] 2 | 1 5
sst1ll s ; | PO =
45 ° A ; I
| |
SS12I 9 : }P
50 18 : —
1 Fine to Coarse Sand- Trace Silt f
and Gravel- Gray- Wet- Medium 3 : : |
] Dense (SP) ss13| 7 (P
55— b 1
| 6 Do
SS14 6 | (;é : PS v
60 ¢ I '
Silty Clay- Trace Fine Sand and 5
Gravel- Gray- Stiff to Medium ss15| 7 : é? I * R
65 (e : —— '
ssi6l| 8 | !
70 / 10 : : : : . * ; Y
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35540 AND W8&3.53606.
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 6 FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 26

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: 15FT

CAVE OF BOREHOLE AT
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&&= soil and materials engineers, inc.

RIG NO.: 26

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: 15FT

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/30/06 BORING B4
CLIENT: CITY OF BAY CITY PROJECT NUMBER: B(G53782 SHEET: 3
LEGEND
PROFILE v
DESCRIPTION : HRTURAL GRY 5 TORVANESHEARTEST
= - O
= STANDARD PENETRATION (pcf) [=] SESSQEWEES ?SSMrPRESSION e
EASTING= ] TEST RESISTANCES X REMOLDED VANE SHEAR
€ . | NORTHING= = | 89 |(N-values) - 80 100 110 ©  TRIAXIAL TEST
T~|Q2 wglod MOISTURE, % — 4
= L L | GROUND SURFACE T £ SHEAR STRENGTH (KSF
G| 22| ELEvaTions  584s S g = ATTERBERG +— LIMITS ENGTH (KSF)
oL|ha HZ|ao 10 20 30 40 50(0 10 20 30 40/00 1.0 2.0 3.0 40 50
70 i ! ! ; : ' ; 3 ; : : :
, HENE z s
SS17 5 d . ] ) .
75 — 9 ' (£ . | : L = :
Silty Clay- Trace Fine Sand and s 5 : |
. Gravel- Gray- Stiff to Medium ; /
' (CL) oo
5518 g : e
80 ! : : :
Y T :
3 A !
§ : : : ‘ 4.5+
Ssigfl 12 ‘ \O\ :
85 - ! 13 : ; hd v
Sandy Clay- Some Silt- Trace to : ~ :
1 Some Gravel- Gray- Hard (CL- P
| Hardpan)
sszol O100/1" -
90 END OF BORING AT 90 FEET .
95
100 -
105 : : : ! : : :
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35540 AND W83.53606.
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 6 FT WATER LEVEL HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT



= . .
$E= soil and materials e

ngineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/9/06 BORING B5
CLIENT: CITY QF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
NTURAL DRY gt reEmoETER e
= o . c
=) STANDARD PENETRATION | (pcf) D AT AUINED COMRRESSIOREST
EASTING= o TEST RESISTANCES % REMOLDED VANE SHEAR
9 . | NORTHING= Z_| 5@ |(Nvalues) - S0 100 110 %  TRIAXIAL TEST
I~|22 TR MOISTURE, % — &
FHF|ow e Qo . 70
L 29 Sf&i’i?o%fms%i £ ?"35 ATTERBERG — LmiTg| SHEARSTRENGTH (KSF)
[TH S << ) 2
oL lbha 3Z|@d> 10 20 30 40 50(0 10 20 30 40l00 10 20 3.0 40 50
| ssill 15 ; ' : . ; : : 1 : 45+
; Q| \
80 ; :
] A
J Sandy Clay- Some Silt- Trace to 15 : f =
Some Gravel- Gray- Hard (CL- | ss2 gg 058 —» * 'Y?
85 — Hardpan) :
. 24 : : 4.5+
S53 M 100s5 O100/5" ES %
0 END OF BORING AT S0 FEET g '
95 —
100 —
105 -
110 —
WATER LEVEL OBSERVATIONS Notes: 1) SOIL SAMPLES WERE NOT OBTAINED 10O A DEPTH OF 78.6 FEET,
< GROUNDWATER ENCOUNTERED DURING DRILLING 2) SOIL BORING LOCATED AT N43.35614 AND W83.53584.
< GROUNDWATER ENCOUNTERED
UPON COMPLETION GF DRILLING
DRILLER: SME-J8 DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: NONE WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 26

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: NONE

CAVE OF BOREHOLE AT
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= 50il and materials e

ngineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/10/06 BORING B6
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
DESCRIPTION g NRTURAL Oy 5 TORVANE SHEAR TEST "
= |
2 STANDARD PENETRATION (pef) % 3::3 gi‘:ﬁ: Tclgs“;PRESS]ON T
EASTING= E TEST RESISTANCES X REMOLDED VANE SHEAR
€ ., | NORTHING= | 8@ [(N-values) - 0 80 100 110 &  TRIAXIAL TEST
Zel2d Wl o5 MOISTURE, % ~ 4
= [sa [ TH ND — r /0
Lw(2Q S,_Rg,iﬂoiﬁRFAS%i = ﬁ g = ATTERBERG +— LMiTs| ©° CARSTRENGTH (KSF)
w 2 =L ot
atjna sZ|ldw 10 20 30 40 50[0 10 20 30 40l00 10 2.0 3.0 40 50
| Sandy Clay- Some Silt- Trace to 12 ks
Some Gravel- Gray- Hard (CL) | SS1f§ 18 Q\ S v/
80 ® : :
] AN :
17 5
1 ! : 4.5+
ss2fl 25 : i
] 38 064 —» R 4 v
Sandy Clay- Some Silt- Trace to ‘ ‘
Some Gravel- Gray- Hard (CL-
i Hardpan) ;
. i : ; 4.5+
ss3 i 106/4 O108/4" — ® Vi
90 END OF BORING AT S0 FEET I
. I
95 —
100
105 —
110 :
WATER LEVEL OBSERVATIONS Notes: 1) SOIL SAMPLES WERE NOT OBTAINED TO A DEPTH OF 76 FEET.
¥ GROUNDWATER ENCOUNTERED DURING DRILLING 2) SOIL BORING LOCATED AT N43.35662 AND W83.53583.
# GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: NONE WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 26

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: NONE

CAVE OF BOREHOLE AT
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PROJECT NAME:
PROJECT LOCATION:

CLIENT:

UPTOWN AT RIVERS
BAY CITY, MICHIGAN
CITY OF BAY CITY

EDGE

BY: JLN

AJE:

DATE:

11/1/06

PROJECT NUMBER: BG53782

soll and materials engineers, inc.

BORING B8
SHEET: 1

PROFILE
DESCRIPTION

EASTING=
NORTHING=

GROUND SURFACE
ELEVATION= 589+

SAMPLE TYPE/NUMBER

INTERVAL
BLOWS PER
SIX INCHES

STANDARD PENETRATION
TEST RESISTANCES
(N-values) — e}

10 20 30

NATURAL DRY
DENSITY - @

(pcf)
90 100

110

MOISTURE, % —

4

ATTERBERG +F— LIMITS

30 40

LEGEND
HAND PENETROMETER TEST
TORVANE SHEAR TEST
UNCONFINED COMPRESSION TEST
VANE SHEAR TEST
REMOLDED VANE SHEAR
TRIAXIAL TEST

$XEORA

SHEAR STRENGTH (KSF)

0.0 2.0

5.0

{SYMBOLIC
‘1PROFILE

Driller reported & inches of
Gravel

Fine to Medium Sand- Some Silt-
Trace to Some Foundry Sand,
Slag, Brick and Concrete- Trace
Organics and Clay- Black- Moist-
Dense to Medium Dense (SP-
SM/Fill)

Al

Organic Silty Clay- Trace to
Saome Sand- Trace Shell
Fragments- Frequent Pockets of
Fine to Medium Sand- Trace
Gravel- Dark Gray/Black (OL/Fill)

Wood

20 -

Rl

Fine to Medium Sand- Trace
Gravel- Frequent Organic Silty
Clay Layers- Dark Gray- Wet-
Loose (SP-SM)

25+

Silty Clay- Trace to Some
Organics- Trace Fine Sand and
Shell Fragments- Gray- Medium
(CL-OL)

S8t

582

583

- N w

554

LIS TSI

8§85 '

2NN

556

N N ey

$§37

=t

-

1
558
2

S§S9 1

40 50

0 10 20

1.0 3.0 40

!

|

(4)]
~l
)]

N
(e
-~

|
3
|
|
2
|
|
b

44.1

® |

WATER LEVEL OBSERVATIONS

I 1

GROUNDWATER ENCOUNTERED DURING DRILLING

GROUNDWATER ENCOQUNTERED
UFON COMPLETION OF DRILLING

Notes: 1

SOIL BORING LOCATED AT N43. 35429 AND W83 53585

DRILLER: SME-JB

RIG NO.: 26

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: 12 FT

WATER LEVEL UPON COMPLETION: 23 FT

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT




S = . ; . .
s$== soil and materials engineers, inc.

PROJECT MAME: UrRi 2WN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/1/086 BORING B8
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 2
LEGEND
PROFILE v
NATURAL DR s et e
2 NSITY — O
2 STANDARD PENETRATION (pch o & 3:32 2;‘2,52 fSSﬁPREss'ON TEST
EASTING= & TEST RESISTANCES % REMOLDED VANE SHEAR
Q . | NORTHING= | B |(N-values) - & 90 100 110 ©  TRIAXIAL TEST
o
|88 wllgd MOISTURE, % — ¢
= L | GROUND SURFACE 4 SHEAR STRENGT SF
G | S 2| ELevaTioN=  sa0: = gi ATTERSERG: | —| LML nen
oo wZ|mm 10 20 30 40 50{0 10 20 30 40(00 1.0 2.0 3.0 40 50
35 V | ! ! i ; : : 3 : ; : !
E : 5 40.8
ss1ofl 1 DAl
D Kl
40 — T :
1 ! 9
ss1if]l 2 L
1L 84 .
45 T :
Silty Clay- Trace to Some I
| Organics- Trace Fine Sand and :
] Shell Fragments- Gray- Medium |
(CL-0L) . 5
| , 427
ss12fl 1 :
HE R
50 = ] ]
| 1 : 4 : : : : ] :
. IR R X |
55— I : 3 ; T G : ; ;
— WH
Ss14l] 1 5 5
60 P
1 | Fine to Medium Sand- Trace to
o Some Silt- Trace Shell \
' Fragments and Clay- Frequent 5 :
1 Organic Silty Clay Layers- Gray- |ssi1s 4 : E;
65— - | Wet- Medium Dense (SP-SM) 10 ]
1 Silty Clay- Trace Fine Sand and /
Gravel- Gray- Stiff to Medium i ; : ; !
(cu) ssisfl| 4 . | s
70 5 ; y ] ' . ' i H
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35429 AND W83.53585
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-J8 DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 12 FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 26 BACKFILL METHOD: BENTONITE WATER LEVEL UPON COMPLETION: 23 FT CAVE OF BOREHOLE AT




= : .
= s0il and materials

PROJECT NAME:

UPTOWRMN AT RIVERS EDGE

engineers, inc.

PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/1/06 BORING B8
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 3
PROFILE V LEGEND
@ HAND PENETROMETER TEST
DESCRIPTION & gg;gmL_DRY B0 TORVANE SHEAR TEST
2 STANDARD PENETRATION | (pcf) = B e 25',;‘52 N IE
= EASTING= © | _ |TESTRESISTANCES % REMOLDED VANE SHEAR
2 o | NORTHING= £ | By |(N-values) - S0 100 110 € TRIAXIAL TEST
—~|O0Z w< = o,
5| 2 Z | GROUND SURFACE Ak RIS R SHEAR STRENGTH (KSF
1Y) =
LW |22 | ELEVATION= 580t ZE|9x ATIERDERE —i LMITS e
oL |ona sZ|@am 1|0 20 30 40 5000 10 20 30 __40l00 1.0 20 3.0 40 50
70 ! ! 4 ! ' : ! : ) : ;
Silty Clay- Trace Fine Sand and 4 ‘
Gravel- Gray- Stiff to Medium sswl 5 JP : ® =
75 (cL) ° — ; .
| 4 P .
ssisf] s | & ; o 4€+
80 - Sandy Clay- Some Silt- Trace to 10 : j , :
1 Some Gravel- Gray- Hard (CL) : \ : :
12 Es 5 45+
SS19 ;5 \C)\ ¢ '§7
85 2 - -
Sandy Clay- Some Silt- Trace to : '
1 Some Gravel- Gray- Hard (CL-
i Hardpan)
22
) p 4.5+
sszo' % O127 - ® v
90 END OF BORING AT 90 FEET - <
95 -
100 H
105 : ; : ; ! : :
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35429 AND W&3.53585
E GROUNDWATER ENCOUNTERED DURING DRILLING

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: SME-JB

RIG NO.: 28

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: 12 FT

WATER LEVEL UPON COMPLETION: 23 FT

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT
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= 50ijl and materials e

'PROJECT NAME:
PROJECT LOCATION:

CLIENT:

CITY OF BAY CITY

UPTOWN AT RIVERS EDGE
BAY CITY, MICHIGAN

BY: JLN

AIE:

DATE: 11/1/06

PROJECT NUMBER: BG53782

ngineers, inc.

BORING B9
SHEET: 1

PROFILE
DESCRIPTION

EASTING=
NORTHING=

GROUND SURFACE
ELEVATION= 587+

SAMPLE TYPE/NUMBER

INTERVAL
BLOWS PER

SIX INCHES

STANDARD PENETRATION
TEST RESISTANCES
(N-values) — ')

NATURAL DRY
DENSITY —
(pch)

90 100

110

LEGEND
HAND PENETROMETER TEST
TORVANE SHEAR TEST
UNCONFINED COMPRESSION TEST
VANE SHEAR TEST
REMOLDED VANE SHEAR
TRIAXIAL TEST

$XEOREI

10 20

MOISTURE, % —

&

ATTERBERG +— LIMITS

0

40

SHEAR STRENGTH (KSF)
0.0

{symeoLic
| PROFILE

The driller reported 3 inches of
Gravel

Silty Clay- Some Sand- Trace
Gravel and Organics- Trace to
Some Concrete and Brick
Rubble- Occasional Pockets of
Sand- Brown- Hard (CL/Fill)

Fine to Medium Sand- Some Silt-
Trace to Some Clay, Foundry
Sand and Slag- Trace Organics-
Gray/Black- Wet- Loose to Very
Loose (SP-SM/Fill)

Wood

15—\1
R

Fine to Medium Sand- Trace Silt,
Gravel and Shell Fragments-
Gray- Wet- Loose (SP)

Silty Clay- Trace to Some
Organics- Trace Fine Sand and
Shell Fragments- Gray- Medium
(CL-0L)

END OF BORING AT 35 FEET

S81

10
8s2
14

SS83

MW

554

SIS N

S85 26

38

556

wWwN

SS?I

2
2
2

588 I

3
4
3

3
3

ERE]
3

30 40 50

10 20

¢

30

1.0 2.0 3.0 4.0

i 4.5+
AV

|

:

|

~
N
o}

i
0
i
|

3

4

WATER LEVEL OBSERVATIONS

Notes

.(k] ..\iq

GROUNDWATER ENCOUNTERED DURING DRILLING

GRQUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

1) SOIL BORING LOCATED AT N43.35535 AND W83.5

3535

DRILLER: SME-JR

RIG NO.: 34

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING:

WATER LEVEL UPON COMPLETION: 10 FT

6FT

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT




o= . . . .
= soil and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/1/06 BORING B9
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 2
LEGEND
PROFILE v
UL oy A
= - @] co
= STANDARD PENETRATION {pcf) | [= l\}l:NEf;:IEI‘:g?:SﬁFRESSION TEST
EASTING= T-E TEST RESISTANCES X REMOLDED VANE SHEAR
Q . | NORTHING= | Ea |(N-values) - 80 100 110 @ TRIAXIAL TEST

z~|0= W o5 MOISTURE, % — ¢

= M i

& [ | £ & | GROUND SURFACE iE g = ATTERBERG —i LimTs | SHEAR STRENGTH (KSF)

w | S & | ELEVATION= 587+ zE|9x%

oklina GZ| @5 10 20 30 40 50{0 10 20 30 40l00 10 2.0 3.0 40 50

35 ! ! : : i f ! ! ] : {

40

45—

50—

554

60 —

65 —

70 H . . : i :

WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35535 AND W83.53535
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
2

UPONC

GRQUNDWATER ENCOUNTERED

OMPLETION OF DRILLING

DRILLER: SME-JR

RIG NO.: 34

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD; BENTONITE

WATER LEVEL DURING DRILLING: 6 FT

WATER LEVEL UPON COMPLETION: 10FT

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT



o ; .
$E= s0il and materials

engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/31/06 BORING B12
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
4 V  HAND PENETROMETER TEST
DESCRIPTION 3 gé&gﬁf}"_m: & TORVANE SHEAR TEST
= STANDARD PENETRATION (pch % Sﬂgggzngfgffsﬁmsss'o” =
- EASTING= E TEST RESISTANCES X REMOLDED VANE SHEAR
© |, | NORTHING= £ B |(Nvalues) - (o 99 90 d40 @  TRIAXIAL TEST
r~|19=2 wslud OISTURE, % —
=5 | 2 & | GROUND SURF £z |22 M  %— ¥
al|lna - e —— BZ|Dm 10 20 30 40 _50/0 10 20 30 40l00 1.0 2.0 3.0 40 50
0 riller reported Inches o , : ! ! : ! : : ! y v
1 Mixed Crushed Limestone,
Gravel and Sand Fill sl 4 £ 3
; Fine to Medium Sand- Some Silt- 6 S _‘
| Trace to Some Foundry Sand, : : :
Slag, Brick and Concrete- Trace 5/ :
\Organics and Clay- Black- Moist-| ¢, g : ;
5 Medium Dense (SP- SM/Fill) 3 d ;
x |1
ssafl 2 ¢
3 ;
| i
Peat with Wood (Pt) 2 ] :
ssafl 3 ¢ ; !
k) ] i
10 - :
sssfl 4 : ‘
15 I 6 (5 * 2 ‘
T ' 3
- ) s |
ssefl 6 : :
20 I ° ég s z
\ ; :
Silty Clay- Trace to Some Sand- [
Trace Gravel- Gray- Stiff to Very 5 :
] Stiff (CL) ss7| 5 3 (5
25 ¢ 1 2 L
i
| HE
ssafl 4
30 ® 2 =
I
i Silty Clay- Trace Sand and 3 5
- Gravel- Gray- Medium (CL) §59 y : ‘ , : I | =
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35568 AND W83.53483
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 6 FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 26

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION:

CAVE OF BOREHOLE AT



= i . . .
$8= soil and materials engineers, inc.

PROJECT NAME:

UPTOWN AT RIVERS EDGE

AJE:

PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/31/06 BORING B12
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 2
PROFILE v s
DESCRIPTION 2 WAL G 5 TORVANE SHEARTEST
= - O
= STANDARD PENETRATION | (pch) B A ro il TEB
EASTING= & TEST RESISTANCES X REMOLDED VANE SHEAR
© o | NORTHING= L g @ | (N-values) - o 80 100 110 & TRIANIA TeSs
r~|0= wgl g5 OISTURE, %
=0 | 2% | GROUND SURFACE EARE Mot %o @ SHEAR STRENGTH (KSF
G| 22| eLevaTion=  sees =4 % x ATTERBERG t—1. LIMITS =0
aL|lma 53z |35 10 20 30 40 5000 10 20 30 40l00 1.0 2.0 3.0 40 50
35 | ' : ! ! : g ! A ! : !
J 3 : :
SS10 3 (5 @
40 = = :
] 2 § 1'
SS11 3 qg . E
45 f ‘
| 2
ISS12 3 CE E '
50 ey :
i Silty Clay- Trace Sand and
i Gravel- Gray- Medium (CL) \
| 3 i !
SS13 4 & @
55— 5 I
i 3 ; E
ss14fl 3 (5 : [
LS ) ¥ Z
/ s | op |
SS15 4 é E
65— 5 —
l 3 |
SS1GI 4 (E ) i
70 6 ; : . i d '
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35568 AND W83.53483
< GROUNDWATER ENCOUNTERED DURING DRILLING
=z

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: SME-JB

RIG NO.: 26

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: 6 FT

WATER LEVEL UPON COMPLETION:

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT




e : . . .
&= soil and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/31/06 BORING B12
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 3
LEGEND
PROFILE v
= DE = O
= STANDARD PENETRATION (pcf) | [=] \U,ﬁﬁgg:'gfgfgsﬁmﬂs'o” TEST
EASTING= o TEST RESISTANCES X REMOLDED VANE SHEAR
2, | NORTHING= F | B@ [(N-values) - 80 100 110 $  TRIAXIAL TEST
|22 wsl s MOISTURE, % — 4
E= 2 & | GROUND SURFACE T g z e SHEAR STRENGTH (KSF
W | 22| ElevaTion=  sest 2P |8x ATTERBERG +— LIMITS 1
oL |na sZ|@m 1020 30 40 50/0 10 20 30 __40[c.0 1.0 2.0 3.0 40 50
70 ] : : : : ; : ! : ' !
| 4 i é i
ss17fl 5 QB 7S
75 ¢ ] : 1
| Silty Clay- Trace Sand and } , §
Gravel- Gray- Medium (CL) 5 3 : :
g ss1sl 4 (£ ®
80 ° I: i
) 3 L : ? 5
) ss1ofl 4 (g\ : i ¢ =
85 ) N : : :
: N !
| M
b
21 :
N : ; 4.5+
Sszol 33 5] 9
g0+ Sandy Clay- Some Silt- Trace to i 0:74 ‘
Some Gravel- Gray- Hard (CL- :
i Hardpan)
30 ! :
R i : 4.5+
3521| 32 79 —> & &
95 END OF BORING AT 95 FEET : :
100 —
105 5 : i : : ] i
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35568 AND W&3.53483
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED

UPON COMPLETION OF DRILLING

DRILLER: SME-JB

RIG NO.: 26

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: 6 FT WATER LEVEL

WATER LEVEL UPON COMPLETION:

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT




o= . : : .
&= soil and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AlE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/1/06 BORING B13
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
P V¥  HAND PENETROMETER TEST
DESCRIFION 2 ggNrLSJT'Tﬁ,L_D!:( B  TORVANE SHEAR TEST
= STANDARD PENETRATION (pcf) g \l::gggilg:;)?&ﬂpREssmN TEST
o EASTING= E v TEST RESISTANCES X REMOLDED VANE SHEAR
Q | NORTHING= = 2|8 g |(N-values) - 0 100 110 &  TRIAXIAL TEST
T~|0d w = g
FHE|low GROUND SURFACE ] é =] MOISTURE, % - ¢ K
sl | 20| o e ok S gf ATTERBERG +— Lmirs| SHEARSTRENGTH (KSF)
altlona S5Z| @ 10 20 30 40 5000 10 20 30 4000 10 2.0 3.0 40 50
0 ; ! ’ i { : ! : i : :
1 Clayey Sand- Some Organics 4 i
) and Silt- Trace to Some Foundry | ssifl s ; : :
Sand and Slag- Black- Moist- v p : :
: Medium Dense (SC-SM/Fill) Foo :
ss2 | 2 3 : :
3 ] H :
5 3 d ! : & v
] [ é
2 H i i
. ssaff 2 ¢ P L& -
2 ] H H
| Silty Clay- Some Sand- Trace ' : '
Gravel- Brown- Stiff (CL/FIII) s b2 ; ;
ssafl 2 ] :
10 3 ¢ : : K 2 v
Py 1
' F
- AN |
TR S\ Wood , :
) ; y 69.9
sssff 1 : ‘
15 I ! C\é — bl
Peat (Pt) \ :
' 3 &) é
ssefl 3 : :
20 ¢ — s -
I
ki 5
5 ss7ll 6 &) & -
5
251 Silty Clay- Trace Sand and o
| Gravel- Gray- Stiff (CL) l
_ &
ss8 S $ & -
30 - : !
i 4 Cg ! { ; ] ' i :
i END OF BORING AT 35 FEET | 5%°f ¢ 1 I R : v
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35633 AND W83.53464
< GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JR DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 12 FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 34 BACKFILL METHOD: BENTONITE WATER LEVEL UPON COMPLETION: 24 FT CAVE OF BOREHOLE AT



o=
$E= soil and materials englneers inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/1/06 BORING B13
CLIENT: CITY OF BAY CITY PROJECT NUMBER: B(G53782 SHEET: 2
LEGEND
PROFILE v
a DENSITY — o
3 STANDARD PENETRATION | (pcf) B imspnen o AESSIBNTEST
EASTING= a TEST RESISTANCES X REMOLDED VANE SHEAR
% " NORTHING= E ’ E rnILg (N-values) — 90 100 110 ©  TRIAXIAL TEST
I8 u OISTURE, % — &
E 10| 2 & | GROUND SURFACE |28 M ' SHEAR STRENGTH (KSF
w =

Wit | 2| ELEVATION= 503t ZE|8x ATIEREERG = LINITS e

oL|lna GZ|E3> 1020 30 40 50l0 10 20 30 40lo0 1.0 2.0 3.0 40 50

35 ] ' : : ‘ : | : !

40

45

50

554

60 —

65 —

70 : : : : ] :

WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35633 AND W83.53464
X GROUNDWATER ENCOUNTERED DURING DRILLING
% GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: SME-JR DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 12 FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 34

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: 24 FT

CAVE OF BOREHOLE AT



C= . . . :
&%= soil and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/8/06 BORING B14
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
o YV HAND PENETROMETER TEST
DESCRIPTION 2 gé;gﬁ*;{'—_m:’ B TORVANE SHEAR TEST
=] STANDARD PENETRATION | (pcf) o eor D BN RESsINTEsT
EASTING= E TEST RESISTANCES X REMOLDED VANE SHEAR
€ . | NORTHING= F | E@ |(Nvalues)— 80 100 110 &  TRIAXIAL TEST
Tz ~|2= wslas MOISTURE, % — ¢
=0 | 2% | GROUND SURFACE gz |22 » SHEAR STRENGTH (KSF
& § 2 2 | ELEVATION= 594 =il 8% ATTERBERG +— LIMITS (KSF)
aL|ma BZ|do 10 20 30 40 50/0 10 20 30 4000 10 2.0 3.0 40 50
0 m The driller reported 70 inches of ‘ : : i : ; ‘ | ! ] !
. Mixed Coarse Sand and Gravel . | : ‘
\Fill- Brown : ; : 4.5+
ss1fl 7 : ‘ :
l I - Qi i * v
_ ss2 | 4 SR .
ol o v
5-1 T~ ;
1 Silty Clay- Some Sand- Trace 10 : i N {
i Gravel- Brown- Hard (CL) ssafl 15 i ! \Q . 4.8%
el 3 | : 1
' 2 EEEEE
1 ssef 19 5 : /b * e
10 — 29
i sl & C{ 4.5+
14 ity ' “ v
157 il : :
| 4 ? ?
sssfll 7 : ]
L 3 v
20 12 ; 3
J Silty Clay- Trace to Some Sand- ‘
Trace Gravel- Gray- Hard to = g : :
Very Stiff (CL) 357I 183 $ & v
25 ) '
i I & é) ;
858 9 : !
B 3 v
30 2 iy : :
: 4 (ﬁ): :
ssafl 7 : i :
35 11 i it . : ' A d : H V
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35345 AND W83.53469
E GROUNDWATER ENCOUNTERED DURING DRILLING
% GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: NONE WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 34

BACKFILL METHOD: BENTONITE

WATER LEVEL UPON COMPLETION: NONE

CAVE OF BOREHOLE AT




S . ‘ ’ ’
«$== soil and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/8/06 BORING B14
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 2
LEGEND
PROFILE .
DESCRIPTION & NAI:%FT@L DRY o %g&p”e:gg:%g? TEST
= DE - a
=] STANDARD PENETRATION | (pcf) [ | B aiesnene e neelIES
EASTING= @ TEST RESISTANCES X REMOLDED VANE SHEAR
Q | NORTHING= = | B [(N-values) - " 90 100 110 % TRIAXIAL TEST
-0 wg | &5 MOISTURE, % — ¢
=0 | 2% | GROUND SURFACE zez |28 e SHEAR STRENGTH (KSF,
m ﬁ 2 2| ELEVATION= 594+ zf|ex ATTERBERG — LIMITS (55F)
oLla BZ | @D 10 20 30 40 50{0 10 20 30 40|00 1.0 2.0 3.0 40 50
35 | } ' : ! : ! : ! g ; :
J Silty Clay- Trace to Some Sand- 4
Trace Gravel- Gray- Hard to SS10 5 gé ! @ Ve
40— Very Stiff (CL) 9 F—

1 ss11|
45 —

5512

e ow

& ! &

L 2
X

1 2 ?
ss13fl 4 :
I 4 %): * &
85— = :
Silty Clay- Trace Sand and \
1 Gravel- Gray- Medium (CL) li
] 3 (5 :
ss14fl 4 J
5 ) A =
60 F ;
| 2 : :
ssisl 4 : :
p ; L [<:
65 - .
| 2 4) : 5 : s
SS16 3 h ; ! )
70 3 ! ) . ! ) * ] g Ei:
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35345 AND W83.53469
+ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING
DRILLER: SME-JB DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: NONE WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 34 BACKFILL METHOD: BENTONITE WATER LEVEL UPON COMPLETION: NONE CAVE OF BOREHOLE AT



= . .
= 50jl and materials

engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/8/06 BORING B14
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 3
PROFILE o LEGEND
ATURAL DR Ry
= - o]
= STANDARD PENETRATION | (pcf) i e e RESBIaN Tesy
EASTING= s TEST RESISTANCES . REMOLDED VANE SHEAR
© . | NORTHING= z | BEo [(Nvalues) - 100 110 ©  TRIAXIAL TEST
(=
I-|8:s wslad MOISTURE, % — @
= 8 & | GROUND SURFACE ax g Z SHEAR STRENGTH (KSF
| S 2| ELEvATION=  5oas ZE [ Sx AITESBERG F—t LMo e
aOL|wa sZ|am 10 20 30 40 50]0 30 40]0.0 1.0 2.0 3.0 40 50
70 l : ] i ] ; ; y ! !
] 2 E 3
ss17fl 3 Cg ; =
75 Y :
] 3 E |
SS18 4 (‘S gi
5 / H
80 Silty Clay- Trace Sand and I :
i Gravel- Gray- Medium (CL) \ §
J 4 t
ss1aff 4 g) vy X i
857 ° 5 - :
| 2| f |
o~ ' '
T
i PO
Sandy Clay- Some Silt- Trace to :
& Some Gravel- Gray- Hard (CL-
) Hardpan) 19 :
ssz1| 26 672 N * 4€+
46 ‘ :
95 END OF BORING AT 95 FEET -
100 H
105 i : ] ] : ]
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35345 AND W83.53469
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
=

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: SME-JB

RIG NO.: 34

DRILL METHOD: HOLLOW STEM

BACKFILL METHOD: BENTONITE

WATER LEVEL DURING DRILLING: NONE

WATER LEVEL UPON COMPLETION: NONE

WATER LEVEL

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT



o= . . : :
== soil and materials engineers, inc.

PROJECT NAME: UPTOWN AT RIVERS EDGE AJE:
PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/27/06 BORING B16
CLIENT: CITY OF BAY CITY PROJECT NUMBER: BG53782 SHEET: 1
LEGEND
PROFILE
P 7 HAND PENETROMETER TEST
DESCRIPTION 5 ’;‘éxgmL_DF:’ ® TORVANE SHEAR TEST
= STANDARD PENETRATION | (pcf) D R NER COMRES SO TEST
EASTING= w TEST RESISTANCES %  REMOLDED VANE SHEAR
2 . | NORTHING= vl Eg |(N-values) - (o 90 100 110 &  TRIAXIAL TEST
r~(2= wslod MOISTURE, % — 4
=5 | 2 & | GROUND SURFACE Z& |22 o SHEAR STRENGTH (KSF)
al=s0o ] =
w = o ATTERBERG F LIMITS
S| fpa | EYRVATION=  batx 3B|2x 1020 30 40 50[0 10 20 30 40|00 1.0 20 30 40 50
: Fine to Medium Sand- Some : : 1 : : : i : :
1 Foundry Sand and Slag- Trace to 11 : ' 3
A Some Silt- Trace Clay and ssif 7 ; ; ;
Organics- Brown/Black- Moist- 7 /O
1 Medium Dense (SP-SM/Fill) / !
_ Sandy Clay- Some Silt- Trace to | 52 } ; :
Some Gravel- Frequent Pockets 1 d i
5 of Wet Sand- Trace Organics- ; : :
Brown (CL/Fill) N ;
5 : | :
4 ss3 s ! \? ° 4 3+
| . PN :
l ssafl 12 b & g
X910 1 1
_ Silty Clay- Some Sand- Trace :
Gravel- Frequent Wet Fine Sand : : \ : :
] Seams- Brown/Gray- Hard (CL) : E l : :
| S . \ 4.5+
sssl 13 i : : * =
15 e J
. Lo
K sssl 8 (;é ® 7
207 " it
g s [
= ss7fl 4 ; ® v
25 - Silty Clay- Trace to Some Sand- & ! j
Trace Gravel- Gray- Very Stiff : j
L) |
|y
588 5 ; gg : & v
30 ’ T
| 6 (g : ; f : : . ;
- END OF BORING AT 35 FEET | %°f1 © Wy b 5 i : ; v
WATER LEVEL OBSERVATIONS Notes: 1) SOIL BORING LOCATED AT N43.35495 AND W83.53416
I GROUNDWATER ENCOUNTERED DURING DRILLING
g

G
= GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: SME-JR DRILL METHOD: HOLLOW STEM WATER LEVEL DURING DRILLING: 10FT WATER LEVEL HOURS AFTER COMPLETION:

RIG NO.: 34 BACKFILL METHOD: BENTONITE WATER LEVEL UPON COMPLETION: 24 FT CAVE OF BOREHOLE AT



BORING LOG NO. 5
OWNER ARCHITECT / ENGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER, AND ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USPEA CENTER FOR ECOLOGY, RESEARCH, AND TRAINING
LEGEND
5 3 - STANDARD PENETRATION, “N- (BLOWS /5T )
e w2 . @ MNATURAL warten COMTENT, &
§ > : DEPTH E& ¥ ATTERBERG LIMITS Q,---....X
2 | el DESCRIPTION OF MATERIAL = LS L%
= G n;',‘ UNCONFINED COMPRESSIVE STRENGTH (raf)
= ; 1.‘:_1 FEET ;_: 3 ib\ CALIBRATED HAND PENETROMETER STRENGTH (144
: - -
< w |Z . SCALE
@ = *O 1 2 3 4 5 st
i
SURFACE ELEVATION ® D10 20 30 40 50 %.N
i ] Fine to Medium Sand-Trace Gravel and Sil+-
1 S5 JBrown-Medlum Dense (SM) (FILL)
2 S3S 5 JClayey Sand=Some Sand=Trace Wood, Wire, ®
1Brick, Cénecrete, and Organic Material<B|ack \
s | ue {Loose (CL) (FILL) j@
/
4 | ss JFine to Medium Sand-Trace $il+-Brown-Loose @
C 10 = to Medium Dense (SM) (Possible Fill) \
- ]
5 | ss ] e
15 =
o ' g
= JClayey Silt-Trace Sand and She| Is=-Brown/Gray
P ss qSOfT to Very Soft (M_-CL)
20 \
L N {
7 | ss ] (,X’
i l
s | ss ] 3 3 ’J
30 -
1 Y ,
NOTE: The indicated stratification lilnes are approximata. J MINERAL WELL
In silu, ihe transition bDetween materials mavy be gradua PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 5-7-92

8.0

—_—

WHILE SAMPLING OR WHILE CRILLING
IMMEDIATELY AFTER COMPLETION
AFTER COMPLETION

BORING COMPLETED| 5-7-92

RIG: GLD-AD2 DRAWN BY: MH
FOReman: KC aPPRavep:RCT/IWC

NGTE: Boring backfliled with naty
ural soils unless otherwisa noted.

i 1als
. B1790 _ soil and materia
JOB 908 SHEET: 1/3 glneEfS. ine




BORING LOG NO.

3
JOWNER ARCHITECT , ENGINEER
USEPA ELLIS, NAEYAERT, GENHE IMER & ASSOCIATES
LQCATION PROJECT NAME

BAY CITY, MICHIGAN

USPEA CENTER FOR ECOLOGY, RESEARCH, & TRAINING

LEGEND
< i \\Q\ STANDARD PEMETRATION, *N" (BLOWS/FT)
- w = i W@ NATURAL WATEE CONTEMT,
g = : DEPTH E ¥ ATTERBEAG LIMITS O -9 -
zZ |5 | N DESCRIPTION OF MATERIAL ;E: PLN LLS
w w (=1 ! ::;\Qmecurmsn COMPRESSIVE STRENGTH (1af]
= ; Wl FEET :ﬂi\-Q\cAuuur:n HAND PENETROMETER STRENGTH [106)
= = o =
= = SCALE
< ]
] ; *QO 1 2 3 4 5 tst
: : - L ;
SURFACE ELEVATION @ D10 20 30 40 50 %.N
:- 31
. R i
9 | ss ] ®
35 = /
] Clayey Silt-Trace Sand and Shells- /
| Brown/Gray-Soft to Very Soft (ML-CL) /
10| ss -] ®
40 - 1
11 | ss o /o
45 =
12 | ss 3
50 —]
<Fine fo Coarse Sand-Trace Gravel and Clay-
] Brown-Wet-Very Loose to Medium Dense (SP)
13 | ss 7
55 ==
B
14 | ss ] ) " &
60 =tSandy Clay-Trace Gravel-Brown-Medium to i
J st (ay |
NQTE: Tha 'naicateg stratitication lines are ipproximate. MINERAL WELL
In_silu. !Ne transition between materials may be graduatd PERMIT NO.
WATER LEVEL OQHBSERVATIONS BORING STARTED 5=-7-92
BORING COMPLETED 5-7-92
8.0 WHILE SAMPUING OR WHILE ORILLING RIG: GLD-AD2 ORAWN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAN: KC  APPROVED: RCT/JWC ] .
AFTER COMPLETION Jo8: B17908 SHEET:  2/3 soil and matenals
engineers, inc
NOTE: Boring backtilled with nam
ural soils unless otherwisanotaed.




BORING LOG NO. s

OWNER ARCHITECT / ENGINEER .
USEPA ELLIS, NAEYAERT, GENHEIMER & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH & TRAINING
LEGEND
E w \b\STANDAID PEN!TIATIQN. *N" (BLOWS / ET.)
= w = . W NATURAL WATER CONTENT, &
g > |<|DEPTH E » ATTERSERG LIMITS O -9 -X
z |5 | ng DESCRIPTION OF MATERIAL EE Pl %
Gl =il Q;huncowmw COMPRESSIVE STRENGTH (1efi
=l ; wt FEET Eﬁ"hcauaurm HAMD PENETROMETER STREMGTH (13f]
= < |2 =
< w |= SCALE
pr = *Q0O 1 3 4 5 tst
3 L
SURFACE ELEVATION ® @10 20 30 40 50 %.N
- 61 .
Wl !
- ] \ *
~ 1 Sandy Clay-Trace Gravel-Brown-Medium to : [
= *
15} 8s 4S5t (CL) ¢ 1
65 = d
]
16 | ss q * ® @
70 - \
: N
1 \
17 | ss i * &\ ]
s \
] \Nzaw
18 | sS B
80 = Sandy Clay-Some Gravel-Gray-Hard (CL)
3 - (Hardpan) ;
r— -
L J
e = END OF BORING AT 80!
- E
C INOTE: Borehole grouted with cement/bentonitg
— 85 = mixture.
NQTE: The 'ndicated stratilication lines are approximata. MINERAL WELL
| In silu. the transition between materials may bDe graduald PERMIT NO.
h WATER LEVEL OBSERVATIONS BORING STARTED 5-7-%Z
\ BORING COMPLETED 5-7-92
80" WHILE SAMPLING OR WHILE DRILLING RIG: GLD-AD2 DRAWN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAN: KC APPROVED: RCT/JWC 5 .
AFTER COMPLETION JOB: B17908 SHEET:3/3 soil and materials
- engineers, inc
NOTE:Boring backfilled witn nat-
ural soils unless otherwisa noted.




30RING LOG NQ. 5
OWNER > ARCHITECT / ENGINEER
USEPA ELLIS, NAEYAERT, GENHE IMER & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH & TRAINING
LEGEND
& Wi A STANDAND PENETRATION, "N- (BLOWS / FT}
w w |
- w2 P ‘. NMATURAL WATER COMTENT. %
g > |XloepTtH 5 Y ATTERBERG LimiTs O -9 -
zZ | ¥ |=» - DESCRIPTION OF MATERIAL ;& LA L%
w | W e =iy UNCONFINED COMPRESSIVE STRENGTH (1f)
rd ; ; FEET Es‘hcauunza HAND PENETROMETER STRENGTH (15f)
= =
< | o |2 = SCALE
] = *QO 1 2 3 4 5 st
+ ’ ; + }
SURFACE ELEVATION @ D10 20 30 40 50 %.N
L {Oriller Teported 0.87 of Gray Fine o

N _Medium Sand and Gravel (FILL)

1| ss - P

] Fine to Coarse Sand-Trace Cinders, Gravel,

2 S5 Organics, and Clay-Black-Medlum Dense (SC)
3 =~ (FILL)
3| ss ] S
4 ss 4 STlty Clay-Trace Wood and Gravel-Brown (CL)
10 - (FILL
4
5 Ss “JFine to Medium Sand-Trace ST1t-Brown-Medfum

15 =IDense, to-Loose (SP) (Possible FI11)

6 | ss ] B
20
7 55 JAClayey Silt~Trace Sand and Shel ls=" | @
pr—— 25 =~Brown/Gray-Soft (M.-CL) l
8 |ss P e
30
NOTE: The indgicated stratification lines are dpproximate. MINERAL WEL L
In_situ. the transition bnetwean malerials may he graduall PERAMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 5-4-92
BORING COMPLETED 5-4-52
8-0' wHILE SAMPLING OR WHILE DRILLING RIQG: GLD-AD2 DRAWN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAN: APPROVED:
KC *RCTZIWC H -
AFTER COMPLETION JOB:  B17908  SHEET: 1/3 soil and mfgie;xgls
s enginee I
NOTE: Boring backfilled with na 9 !
ural soils unless otherwisa notad.




BORING LOG NO. s

OWNER ARCHITECT s ENGINEER
USEPA ELL 1S, NAEYAERT, GENHE IMER & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH, & TRAINING
LEGEND
= i i STANDAZD  PEMETRATION, “N° (BLOWS/FT)
: E g . ‘ MATURAL WATER CONTENT, %
g > : DEPTH ; Y ATTERRERG LimiTs O --@ -
Z|F |o N DESCRIPTION OF MATERIAL E& PN LR
w | @l =y UNCONFINED COMPRESSIVE STRENGTH (14])
3 ; Wl FEET Eﬂ'hcuuuurtu HAMD PENETROMETER STRENGTH (1f)
= < |2 e
= = SCALE
«< ]
S = *QO 1 3 3 4 5 st
+= J ! } i
SURFACE ELEVATION ® D10 20 3o 40 50 %.N
ol R
= -
8 p
% | &3 35 ] Clavey STit-Trace Sand and Shells @
L =] Brown/Gray=-Soft . EI_V_IL'-_O_)_
[~ ]
n R
10 SS '1'
40
L 4
11 SS S
45 ]
-j \;
12 Ss 7]
50 =
3 Fine to Coarse Sand-Trace Gravel and Clay:
i Brown=Locdse to Medium Dense (SP)
13 | ss 7 '
55 =
14 | ss ] K.
60 =
4
NQOTE: The 'ngicated stranfication

In_3itu. the lransition between malerials may be qradua

MINERAL W

lines are approximate. J
PERMIT NO.

ElLL

WATER LEYEL OBSERVATIONS BORING STARTED 5-4-92

g BORING COMPLETED 5-4-92

8.0' WHILE SAMPLING OR WHILE OQRILLING RIG: GLD-AD? DRAWN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAN:

AFTER COMPLETION Joa:

B17908

KC APPROVED: RCT/JWC
SHEET:

s6il and materials

2/3

NQOTE: Boring backtilled with na
ural soils unless otherwisa noted.

engineers, in¢




BORING LOG NG. s

O

OWNER ARCHITECT / ENGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER, & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH AND TRAINING
LEGEND
= w \\q:uunun PEMETRATION, °N" (BLOWS /FT.|
w w e
ul w |2 . ‘ NATURAL WATER COMTENT,
g > |<|DEPTH E Y ATTERBERG oiMITS O ~@ -
zZ | " |e - DESCRIPTION OF MATERIAL ;E: PLA LY
w| ¥ 8 n;,'\q“connnzo COMPRESSIVE STRENGTH [1af
o ; ; FEET ; 3“‘%\ CALIBRATED HAND PEMETROMETER STRENGTH (11
= o S —
= =
« ) SCALE
] < *QO 1 2 3 4 LY
SURFACE ELEVATION ® D10 20 30 40 50 %.N
[ 61 7] Fine to Coarse Sand-Trace Gravel and Clay-— ’
o = Brown-_gose +o Medium Dense (SP)
b ] “
15 | ss 7 1 *0 - @
65 = L~
- -/ PE—
1 L~
- /
7 Sandy Clay-Some Gravel-Brown-S+iff (cL) 5 P o
16 | s5 . *QoF
70 = ]
i [ S I
T
17 | SS ] k)\
75 =4 Sandy Clay-Trace Gravel-Brown-Very Stiff
Jeew [
2 S \_E -
18 55 7|Sandy Clay-Trace to Some Grayel- -Gray-Hard *)+ \Q
80 ] (CL) (Hardpan) 1 N=1200/4"
3 1 \Driller reported auger refusal at
S
C i END OF BORING AT 80!
- 1
85 ]
r 1NOTE: Borehole grouted wlth ben'l'cnl‘l'e/cemeni-
L {1 mixture.
- =1
Psn = -
s
NOTE: The indicated stratilicatian lines are approximate. MINERAL WELL
In _Silu. the transilion balween maiarials may be graduald PERAMIT NO,
WATER LEVEL OBSERVATIONS BORING STARTED 2-4-92
BORING COMPLETED| 5.4,
8:0'  wHILE SAMPLING OR WHILE ORILLING RIG;: GLD-AD2 DRAWN BYy: MH
IMMEDIATELY AFTER COMPLETION FOREMAN: KC APPROVED: RCT/JWC . .
AFTER COMPLETION Jos: B17908 SMEET: 3/3 soil and matenals
engineers, inc
NOTE: Boring backfilled with nat 9
ural soils unless otherwise noted.




BORING LOG NO. 6
OWNER ARCHITECT s ENGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEAP CENTER FOR ECOLOGY, RESEARCH & TRAINING
LEGEND
& i " STANDARD PEMETRATION, *N- (BLOWS /£T.)
w w o
= w1z . W NATURAL waTer conrent, L)
g t : DEPTH E ATTERBERG 11MITS O --.--)(
Zz © i DESCRIPTION OF MATERIAL EE PLA L%
- w |a n‘,f,‘\lunconnuzo COMPRESSIVE STRENGTH (14f)
= ; ; FEET Eﬂ ihcn.unn:o HAND PENETROMETER STRENGTM (1of)
3 < —
< | o |Z ) SCALE
@ 3 001 2 I 4 5w
SURFACE ELEVATION ®® 10 20 30 40 50 %.N
3 {0rTller reported 0.7' of Fine to Medlum
- Sand and Gravel. )
1 58 K - . /_@
1 /
-.. /—
2 | ss p & |
5 T]Fine to Medlum Sand and Slag-Trace Gravel,
- Wood, Brick, and SI1t=81lack-Medium Dense
3| ss J to Dense (SP-sM) (FILL)
4 | ss ™
o //
5 | ss ] Q
15 =]
AFine to Medium Sand-Trace Sil+ and Shel s~
o i 8 {Black-Loose (SM) '
20 =
g
[ 4Fine to medium Sand-Trace STit-Brown-Loose
[ 1
7 | ss 4
25 = !
L ¥
— qClayey Silt-Trace Sand and Shells-Gray-
8 ss iSofT to medlum (ML-CL) LB R
30 ]
'1 A
~ \
NOTE: The ndicated stratilication lines are approximate. MINERAL WELL
In situ, tha transitian batwean Malerials may be qraauaLJ PERMIT NO,
WATER LEVEL OBSERVATIONS BORING STARTED 5-5-92
BORING COMPLETED 5-5-92
8:0' wHiLE SAMPLING OR WHILE DRILLING RIG: GLD-AD2 DRAWN By: MH
~——— IMMEDIATELY AFTER COMPLETION FOREMAN: KC APPROVED: RCT/JWC . ]
AFTER COMPLETION JOB: B17908 SHEET: 1/3 Sodarideg‘latengls
engineers, in
NOTE: Boring backfilled with nat < '
ural soils unless Otherwise noted.




BORING LOG NO. ¢

QWNER T ARCHITECT , ENGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH & TRAINING
LEGEND
E w N STAMDARD PENGTRATION, *N- BLOWS /FT.}
w |@
= 2=z . W HATURAL warer COMTENT, &
g ?_* ﬁ DEPTH E N ATTERBERG LIMIT$ O -9 -¥
z 2] N DESCRIPTION OFE MATERIAL e E PL N L
i 3 [=] n;\o\uucomm:o COMPRESSIVE STRENGTH [1a1)
- a |wW FEET = 8l
; z |z E= CALIBRATED HAMD PENETEOMETER STAENGTH (144)
«
< | o |= 2 SCALE
@ = *Q0O 1 . 3 4 5 st
SURFACE ELEVATION ® D10 20 a0 40 50 %.N
= 31 -] \
b
o F A\
9 | ss ] _*E ' P
35 = A
[ - Clayey Silt-Trace Sand and Shel Is-Gray- !,
'_ _: Soft to Medium (ML-CL)
L ’
- - /
10 | ss ’ + 8, ®
40 = !
L 1 ,
L h g
: |
11 ss i “k
45 =
4 /
4 A /
12 SS ] @1
50 -
1Fine to Coarse Sand-Trace Gravel and Clay-
1Brown-Medium Dense (SP)
13 55 7 0
55 =
] 77
14 s -1 SandyClay-Trace Gravel-Gray/Brown-Medium +of 4. * y ?
60 -:Very Soft (QL) |
NQTE: The (ndicated stratilication hnes are doproximate. MINERAL WELL
'n situ, the transition batwean matenais may be grmu:J PEAMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 5-5-92
BORING COMPLETED 5-5-92
8:9" wriLe samPLING oR WHILE OAILLING RIG: GLD-AD2  DRAwN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAN: KC APPRQVED: RCT/JWC .
AFTER COMPLETION JoB: 817908  SHeET: 2/3 soil and materials
. ineers, Inc
NQTE: Boring backtilled with nat eng !
ural soils unlesg otharwise notad.




b4

EORING LOG NO, 6
OWNER ARCHITECT / ENGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER & ASSOCIATES
LOCATION PROJECT NAME
BAYTCITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH, & TRAINING
LEGEND
@ 'Y .\MSTANDAID PINI"IATION. N (Ilﬂwstl!}
w w 2 .
@ u = . W HATURAL waTEe CONTENT, %
g : ,“_‘ DEPTH EE > ATTERBERG (imIT§ C,—--’.-x
= ) i DESCRIPTION OF MATERIAL E PL.S LLS
w o : . :;huncommm COMPRESSIVE STRENGTM (1sf)
z = = FEET Eﬂﬁcmuuua HAMD PENETROMETER STRENGTH (15§}
< ca
< | o (= =2 SCALE
i x *00 1 3 4 5 st
1 il 1 1
SURFACE ELEVATION ® Q0 20 30 40 50 %N
[ 61 ]
I 1 |
o 71 Sandy Clay-Trace Gravel-Gray/Brown-Medlum :
—~ < to Very Soft (CL) !
g ] |
15 | ss 7 - @
65 :
|
- - \
16 SS 5=
) %
70 o
4 Sandy Clay-Trace Gravel-Brown-S+iff (cL) |
] [
b .
17 | ss 1 ¢ "CP
75 - f
] i
] \ ;
.1 i
1 i
18 | ss ] é({!
80 ] :
- Sandy Clay-Trace Gravel-Gray-Very Stiff +o \ \
JHard (CL) (Hardpan) \
19 | ss ‘ N o go Nm
85 e — L 1 t—— B
N END OF BORING AT 85!
INOTE: Borehole grouted with
“lcement/bentonite mixture.
NOTE: The indicated stratification lines are approximata. MINERAL WELL
!n 31U, the transition between malarials may be graduall PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 0=5=57
BORING COMPLETED 5-5-92
——8:9" wHiLE saMPLING OR WHILE DRILLING R1G: GLD=-AD2 DRAWN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAN: KC  approygp: RCT/JHC I
AFTER COMPLETION Jos: B17908. guggy, 3/3 soil and materials
: engi 7S, INC
NOTE: Boring backfilled with nau RS,
ural soils unlegs otherwise noteq.




BORING LOG NO. -
OWNER ARCHITECT / ENGINEER
USEFA ELLIS, NAEYAERT, GENHE IMER & NLSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY RESEARCH AND TRAINING
LEGEND
E:; s . STANDARD PENETRATION, *N- {BLOwWS /FT,)
B w2 . W NATURAL warTgy CONTENT,
g > |<lpepTH E ® ATTERBERG LIMITS & --@ -
zZ | F |o N DESCRIPTION OF MATERIAL E& PN "
” w |a a;\o\uucommen COMPRESSIVE STREMGTH (144
= ; ‘éﬂ FEET E = h CALIBRATED HAND PENETROMETER STRENGTH (1af]
= <
= =
< ) SCALE
@ x *QO 1 3 4 5 s
f } .' } }
SURFACE ELEVATION @ D0 20 a0 40 50 %.N
L 10riller reported 1.0' of White Fine to
T~ Coarse Sand and Gravel (FILL) P s —
1 5SS JFine to Medium Sand-Some Clay-8rown-Very /CDNme-
1Dense (SC) (FILL) s
1Fine to Medium Sand-Trace Silt-Brown/B|ack L~
2 ] s IMedium Dense (SM)(FILL) /9'
d-l Clayey Sand-Trace Gravel-Brown-Medium Dense ®/
3 SS 2
(SCI(FILL) >
! A
4 | ss ] @
1Fine to Medium Sard-Trace Gravel, Silt+,Metal]
i{Wocd, Concrete and' Brick Fragments, and
Ishells-Black-Very Loose to Loose-Wet ]
5 | ss 7 (sMI(FILL)Y -®
1 I
1 i
J i
& | ss o @
—Silty Sand-Trace Grave! and Shel Is=Black- \
- jl.oose (SM) . \
L - 11
_ ¥ !
7 ss B &
/
o IClayey Silt-Trace Sand and Shel Is-Gray-
= qSoft to Medium (ML-CL)
i 1
E
8 | ss P *% s
3 : !
NOTE: The indicated stratilication lines are approximatas. MINERAL WELL

n_Silu. the transition between materials may be graduald PERAMIT NO.

WATER

LEVEL OBSEAVATIONS

BORING STARTED 5-5-92

BORING COMPLETED 5-5-92

8.0' WHILE SAMPULING OR WHILE ORILLING RIG: GLD-AD2 DRAWN BY:  MH
IMMEDIATELY AFTER COMPLETION FOREMAN: KC APPROVED: RCT/ JHC

AFTER COMPLETION Joa: B17908

SHEET:

1/3

NOTE: Boring backfliled with nat-
ural soils unless otherwisa natad.

soil and materia
engineers, inc

is




BORING LOG NO. 7
OWNER ARCHITECT , EMGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER & ASSOCIATES
LOCATICN PRAOJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY RESEARCH AND TRAINING
LEGEND
B ” \\®\ STANDARD  PENETRATION. *N° (BLOWS/fr,
g w g ; W MATURAL WATER CONTENT, %
g = : DEPTH E. * ATTERBERG LiMITS O -@ -
z | " |= N DESCRIPTION OF MATERIAL EE".‘: PLN e
w | ® 3 ﬂ;\quNCQNF'NED COMPRESSIVE STRENGTH (1uf)
= ; Wl FEET Eﬂih\cuuurm HANO PENETROMETER STRENGTH (o)
= =< |2
= = SCALE
< @
b < *OO 1 2 3 s 5 tsf
} + + 4 -
SURFACE ELEVATION @ D10 20 30 40 50 %.N
L 4
= 3f .4 1
L ] 1
N “JClayey Silt-Trace Sand and Shel Is=Gray- : !
4 Soft to Medium (ML-CL? @
9]8§ 1 *@ i
35 = -
]
h
] .
¥
10 | ss E 83 ®
40 —
- !
: ] ;
3 * () :
1 |ss ] : ®
45 = ;
, W ,
12 |ss 7 o
50 = :
TFine to Coarse Sand-Trace Gravel and Clay-
—Brown-Medium Dense (SP)
13 |ss E o
55 = %
B 4
B \
] \
] \
14 |ss § ®
I:_ 60 = L
NQOTE: The -'ndicated stratification lines are iporoximate. MINERAL WELL
'n situ. the fransilion between matertals may be gradua PERMIT NO.
WATER LEVEL OBSERVATIONS - BORING STARTED 2-2-9
BORING COMPLETED| 5-5-92
il WHILE SAMPLING OR WHILE DRILLING RIG: G| p-AD2 DRAWN BY: MH
IMMEDIATELY AFTER COMPLETION FOREMAMN: APPROVED 3 F
AFTER COMPLETION Jos: B]']gozc SHEET: :‘:f;uwc soil and materials
engineers, inc
NOTE: Boring backtilled with na 4
ural soils unlass otherwisa notad,.




BORING LOG NO.
OWNER ARCHITECT / ENGINEZR
USEPA FLLIS NAEYAERT, GENHEIMER & ASSOCIATES
LOCATICN

BAY CITY, MICHIGAN

PROJECT NAME

USEPA CENTER FOR ECOLOGY, RESEARCH,

AND TRAINING
LEGEND '
c o) \\®\STANDAID PENETRATIOM, "N° (BLOWS/FT)
g E g . ‘ NHATURAL WATEZ CONTENT, %
g > : DEPTH E ~ ATTERBERG LIMITS O -9 -X
zZ | " |a N DESCRIPTION OF MATERIAL EE Pl L
it ﬂ a :::,,“\Qmeonnnm COMPRESSIVE STRENGTM (194)
: ; |-_HJ FEET Eﬂ"b\c;uuum HAMO PENETROMETER STRENGTH (1af)
= < |&
= = SCALE
< w
@ = *QO 1 2 3 4 5 st
hd L
SURFACE ELEVATION ® ® 10 20 30 40 S0 %.N
L 1Fine to Coarse Sand-irace Gravel and Clay=-
— 61 —Brown-Medium Dense (SP)
15 | ss ]
65 =
J Sandy Clay-Trace Gravel-Brown-S+iff +o
] Very stiff (L)
16 SsS 4
70 |
]
- 1
17 | ss B s ®
75 < /
1 : %
. *
18 |55 ] ®
go ] |
1 M~
4 [ \
7 Sandy Clay-Trace Gravel-Gray-Hard (CL) ;
19 |ss ] ‘Hardpan) o *D N=91
85
h
5 N=300/ 23"
20 | sS
] END OF BORING AT 88.5°
29 -.l'NOTE: Borehole grouted with )
—|bentonite/cement mixture.
NOTE: The

In_situ. he transition between materials may be graduald PERMIT NO.

'naicated stratthication lines are dpproximalae.

MINERAL WELL

WATER LEVEL OBSERVATIONS

BORING STARTED 5-5-92

WHILE SAMPULING OR WHILE DRILLING
IMMEDIATELY AFTER COMPLETION

AFTER COMPLETION

BORING COMPLETED 5-5-92

RIG: GLD-AD2 DRAWN BY: MH
FOREMAN: KC APPROVED: RCT/JWC
JOB:  B17908 SHEET: 3/3

NOTE: Boring backfilled with natd
ural soils unless otherwise nated,.

==

soil and materials
engineers, inc




BORING LOG NO.

3.0!

WHILE SAMPLING OR WHILE ORILLING
IMMEDIATELY AFTER GCOMPLETION

OWNER , - | ARCHITECT / ENGINEER
USEPA ELLIS, NAEYAERT, GENHEIMER & ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH, AND TRAINING
LEGEND
(= 1’7} < STANDARD FENITIAHON, TNT IILOWSIFT,)
o w g ‘ W NATURAL WATER CONTENT, %
g > |ZX|oepTH E Y ATTERBERG UimiTs O -@ -
z| " |» i DESCRIPTION OF MATERIAL E& P Lt%
& woe n;‘ UNCOMNFINED COMPRESSIVE STRENGTH (10}
& ; wl FEET :ﬂ"%\cuuurm HAND PEMETROMETER STRENGTH ()sf)
= < |& =
=z = SCALE
< 7]
» prs *00 1 : 3 4 5 tat
SURFACE ELEVATION @D 10 20 30 40 50 %.N
1 ss J Fine to Coarse Gravel-Trace Sand and Clay- -/'_/CD
1 Brown-Medium Dense +o Very-Dense (GP)(FILL } /
2 ss 7] fg,/
5 L
1 4
] Fine to Medium Sand-Trace Sil+-Brown- /
5 | ss - Medium Dense (SP)(FILL) /®
: (?/
4 58 )
10 = '
]
JFine to Medium Sand-Trace to Some Si 1+=
] Trace Shells=-Brown-Loose (SM)
5 58 1
15 = ;
n ’/
6 |ss ] (?
20 = '
. 3
1. d -
J l I
y } !
S %
7 sS 4{Clayey SIlt-Trace Sand and Shel Is=Gray- i ?
25 Medlum (M) o}
| \
il *
8 |[ss B ?
30 =
] |
NOTE: The indicalea stratilication lines are approximata, MINERAL WELL
In_situ. the transition batween materials may he gracuald PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 5-19-92
BORING COMPLETED| 5-19-97

AFTER COMPLETION JOB:

RIG: GLD-AD2
FOREMAN: KC

CRAWN BY: MH
APPROVEDRCT/ JWC
B17908 SHEET: 1,3

scil and materials

NOTE: Boring backfilled with nat
ural soils unless otherwise notad.

engineers, in¢c




BORING LOG NO. 9
QWNER ARCHITEGCT / ENGINEER )
USEPA ELLIS, NAEYAERT, GENHEIMER, AND ASSOCIATES
LQCATICN PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH, AND TRAINING
LEGEND
E w “ STanNOARD PEMETRATION, M- (BLOWS 7 5Y.)
@ | w2 : | W NATURAL waTER COmTENT, &
2| > |# peprtH 5 Y ATTERBERG & IMITS o -9 -
z | |2 |, DESCRIPTION OF MATERIAL E& % S
i 3 (=] ::; UNCOMFINED COMPRESSIVE STRENSTH lesf)
2 ; § FEET Eﬂhcunurm HAMO PENETROMETER STRENGTH (1af)
- | < T EAR
< | » [= S SCALE
“ a WSACK IO S R S
SURFACE ELEVATION @ D10 20 30 40 50 %,N
g 1 (Continued from Page 16F 3.)
- 31 '
- ) } l
- .r
1 *
91 ss '1 :
35 =4 Clayey Silt+-Trace Sand-Brown=-Gray-Medium
1 - \
- ‘L
] : ]
10 | ss y & *
40 = i
h : !
] l !
1 ' \ :
1 N s
1} ss ] Q*O ®
45 ‘
q
: . -
12 55 'J‘ Fine to Coarse Sand-Trace Gravel and Clay~- @
50 = Brown-Medium Dense (SP) '
b - i
] !
. y
4 [
13 | ss ] & @
55 — ,
h i
1 .
- " 1
] sendy Clay-Trace Gravel-Brown-5tiff (c)
14 | s5 7] -
60 - !
1
ns 1
NOTE: The indicsted stranlication lines are approximale. MINERAL WEL L
In_sity. !he transition between malenals may he graduald PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 5-19-92
BORING COMPLETED| 5-19-92
—2:0"  WHILE SAMPLING 08 WHILE ORILLING RIG: GLD-AD?  DRAWN BY: My
IMMEDIATELY AFTER COMPLETION FOREMAN: KC APP‘ROVEDRCT/JHC : .
AFTER COMPLETION JOB: B17908  SHEET: 2/3 soda?dmateiggls
engineers
NOTE:BprIng backfilled with nat 9 !
yral soils unless otherwisa noted.




_ BORING LOG O, [
OWNER ARCHITECT / ENGINEER
USEPA ELLIS, WEYAERT, GENHE IMER, AND ASSOCIATES
LOCATION PROJECT NAME
BAY CITY, MICHIGAN USEPA CENTER FOR ECOLOGY, RESEARCH, AND TRAINING
LEGEND
P W N STANDARD PENETRATION, *N- {BLOWS /5T,
w w |
@ - - W NATURAL waree COMTENT, %
= > |Z|oerTH & Y ATTERSERG imITS O -9 -X
z @0 - DESCRIPTION OF MATERI!AL ;E PL.% Liw
i w : n;\o\uncommen COMPRESSIVE STRENGTH (124}
= g Y FEET Eﬂ"}qcauunzn HAND PENETROMETER STRENGTH (14f)
- < b
< | o |= = SCALE
@ 3 00 2 TR 4 s
SURFACE ELEVATION ®® 10 20 30 40 50 %.N
- 6" -
15t | 55 ]
65 =
T Sandy Clay-Trace Gravel-Brown-S+1+f {cLy
16 | ss ]
70 =
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March 29, 2007

Mr. Jack Wheatley
Rowe, Inc.

6211 Taylor Drive
Flint, Michigan 48507

RE:  Preliminary Seawall Design
Uptown Marina
Bay City, Michigan
SME Project No. BG54204

Dear Mr. Wheatley:

Soil and Materials Engineers, Inc. (SME) has completed the geotechnical
services for the proposed Uptown Marina seawall in Bay City, Michigan.
This letter report transmits the preliminary seawall design and includes a
general description of the field and laboratory services, general
recommendations for construction of the wall, and construction notes to be
included on the final design plans. Our evaluation was conducted in
general accordance with the scope of services outlined in our October 27,
2006 Proposal for Geotechnical Engineering Services (B06-0162). Mr.
Jack Wheatley of Rowe, Inc. (Rowe) authorized our services.

PROJECT DESCRIPTION

The City of Bay City is planning a marina to be constructed as part of the
Uptown at Rivers Edge project. The marina will be constructed along the
east bank of the Saginaw River, along the west side of Saginaw Street at
11" Street.

Steel sheet pile seawalls will be constructed along the perimeter of the
marina, as well as surrounding the proposed clubhouse (former foundry
building). Based on information provided by Rowe, existing ground
surface elevations range from about 583 feet to 589 feet (USGS).

We understand a final design site grade at about elevation 586 feet is
proposed along the landward side of the seawall, with a bottom of basin
elevation planned at about elevation 566 feet. Low water levels were
assumed at elevation 576 feet, and a preliminary “stick-up” of 18 to 24
inches is possible. The top of the seawall will be capped with a standard
steel cap.
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Preliminary Seawall Design SME Project No. BG34204
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Due to the proposed wall height, a tied-back seawall system will be required. A conventional
deadman type anchor system has been provided.

EVALUATION PROCEDURES

Three borings (R1 through R3) were drilled at the project site by SME on November 1, 2006.
The borings extended to depths of 50 feet below the existing ground surface for a total of 150
linear feet of drilling. The approximate locations of the borings are shown on the appended
Boring Location Diagram.

The planned number, depths, and locations of the borings were determined by Rowe and SME to
meet the needs of the project. The borings were located in the field by SME. Ground surface
elevations at the boring locations were obtained by SME, and are reported to the nearest 0.1 foot
based on the finish floor elevation (FFE) of the former StressCon building, which was provided
by Rowe.

The borings were drilled using a truck-mounted rotary drill rig and were advanced to the
sampling depths using continuous-flight, solid-stem augers. The borings included soil sampling
based upon the split-barrel sampling procedure. Soil samples collected from the borings were
scaled in glass jars by the driller.

Groundwater level measurements were recorded during drilling and immediately after
completion of the drilling operations at each of the borings. After drilling and collection of
groundwater readings, the boreholes were backfilled with cement and bentonite grout.
Therefore, long-term groundwater level information is not available from the borings.

Soil samples collected from the borings were returned to the SME laboratory for additional
analyses.  The general laboratory testing program consisted of performing visual soil
classification on the recovered samples, along with moisture content and hand penetrometer or
Torvane shear tests on portions of cohesive samples obtained.

The soil samples were visually classified in general accordance with the Unified Soil
Classification System (USCS). The estimated group symbol, according to the USCS, is shown
in parentheses following the textural description of the various strata on the boring logs
appended to this report. The appended General Notes sheet includes a brief summary of the
general method of describing the soil and assigning an appropriate USCS group symbol.

In the hand penetrometer test, the unconfined compressive strength of a cohesive soil sample is
estimated by measuring the resistance of the sample to penetration of a small, calibrated, spring-
loaded cylinder. The maximum capacity of the penetrometer is 4.5 tons per square-foot (tsf).
The shear strength reported on the boring logs is one-half of the unconfined compressive strength
and is reported in units of kips per square-foot (ksf).

o © 2007 soil and materials engineers, inc.
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In the Torvane shear test, the shear strength of relatively soft cohesive soil is estimated by
subjecting the sample to a torque applied through vanes inserted into the soil sample. The shear
strength of the sample is read directly from the maximum torque required to shear the sample
and is reported on the logs in units of ksf.

The appended boring logs include the drilling method(s), materials encountered, penetration
resistances, and pertinent field observations made during the drilling operations, along with the
results of the laboratory testing.

Soil samples retained over a long time, even in sealed jars, are subject to moisture loss and are no
longer representative of the conditions initially encountered in the ficld. Therefore, soil samples
are normally retained in our laboratory for 60 days and are then disposed, unless instructed
otherwise.

SUBSURFACE CONDITIONS

The soil conditions encountered at the boring locations generally consist of undocumented sand
fill overlying natural clays and sands, extending to the explored depths of the borings. The
following gives a generalized summary description of the soils encountered in the borings,
beginning at the existing ground surface and proceeding downward:

Stratum 1: Crushed Limestone. Crushed limestone was encountered at the ground
surface, extending to depths of 2.5 to 4 feet below the ground surface. Standard
Penetration Test (SPT) resistances (N-values) of 35 to 44 blows per foot (bpf) were
obtained in the crushed limestone fill, indicating a dense condition.

Stratum 2: Sand Fill with Organics: Sand fill, ranging in grain size and silt and clay
content, was encountered beneath the crushed limestone, extending 17 to 21 feet below
the ground surface. Organic soils were typically encountered within the fill. N-values of
3 to 21 bpf were obtained in the sand fill, indicating a very loose to medium dense
condition,

Stratum 3: Natural Clays with Organics. Natural clays containing organics, such as
shell fragments, were encountered below the Stratum 2 soils and extended to depths of
about 43 to 47 feet at borings R1 and R2. Boring R3 was terminated in the Stratum 3a
clays. Shear strengths ranged from 0.5 to 0.7 kips per square foot (ksf), with
corresponding moisture contents of 30 to 45 percent. The Stratum 3 clays are in a
medium condition.

Stratum 4: Natural Inorganic Clays and Sands. Natural inorganic silty clay was
cncountered beneath the Stratum 3 soils at boring R1, extending to the explored depth of
the boring. Inorganic clays were not encountered at borings R2 and R3. Shear strengths
of 2.5 to 3.0 ksf, and corresponding moisture contents of about 13 to 14 percent were
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obtained on the inorganic clays, indicating a very stiff condition.

Fine to coarse sand was encountered beneath the organic clays at boring R2, extending to
the explored depth of the boring. A single N-value of 14 bpf was obtained in the sand,
indicating a medium dense condition.

The soll descriptions and properties, in addition to groundwater conditions observed by the
driller, are graphically presented on the boring logs appended to this report. Please refer to the
boring logs for the soil conditions at the specific boring locations. Stratification lines on the
boring logs indicate a general transition between soil types. They are not intended to show an
area of exact geological change. The soil descriptions on the boring logs are based on visual
classification of the soils encountered.

During drilling, groundwater was encountered in the borings at about 4 to 11 feet below the
existing ground surface (elevations 578 to 579 feet). Just after drilling, groundwater was
encountered at depths of about 10 to 13 feet (elevations 571 to 579 feet). Long-term
groundwater levels are controlled by the surface water level of the adjacent Saginaw River. The
groundwater levels encountered during drilling operations approximate the surface water levels
observed in the river.

Hydrostatic groundwater levels and the elevations and volumes of groundwater should be
expected to fluctuate throughout the year based on variations in precipitation, evaporation,
surface run-off, and other factors. Higher levels of perched groundwater may be encountered at
some locations where thin layers of near-surface sands overlay the relatively impermeable clays.
The groundwater levels indicated by the borings and presented in this section represent
conditions at the time the readings were taken. The actual groundwater levels at the time of
construction may vary.

ANALYSIS AND RECOMMENDATIONS

Site Preparation and Engineered Fill

In pavement areas, and in areas to receive enginecered fill, existing topsoil, trees, shrubs, root
mats, and other deleterious materials should be cleared and removed to expose the underlying
suitable inorganic subgrade soils.

Below-grade structures (e.g., foundations and utilities) from previous developments (if present)
should be removed in their entirety within proposed building footprints. Alternatively, utilities
may be abandoned in place and fully grouted beneath floor slabs, pavements and sidewalks. In
these areas, to reduce development of hard spots in the subgrade, below-grade structures should
be removed to a minimum depth of 2.5 feet below the final design subgrade levels. Due to the
risk of differential settlement over abandoned utilities, we recommend utilities be completely
removed from beneath foundations.

@© 2007 sotl and materials engineers, inc
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The existing fill materials encountered in the borings consist of undocumented fill overlying
organic soils and/or clays containing organic materials, which extend to depths of 43 to 50 feet
below the ground surface. These materials are considered unsuitable for the support of floor
slabs and foundations.

Mass excavation (removal and replacement) of the fill and organic soils are not economically
feasible for this site. The existing fill and organic soils have been in place for some time, and
construction of flexible (asphalt) pavements and sidewalks at the site could be considered, since
the loads imposed by passenger vehicle and pedestrian traffic are relatively low. Even though
loads due to traffic are considered small, there is still a risk of settlement associated with
construction of sidewalks and pavements over the existing organic soils. Typically, to provide a
more uniform subgrade, thus reducing (but not eliminating) differential settlement, a layer of
dense-graded crushed concrete (possibly in combination with a biaxial geogrid) would be
recommended beneath the pavements and sidewalks. Assuming the existing dense-graded
crushed limestone reported at all borings performed for this evaluation is consistent across the
site, this material can serve as the recommended stabilization material, once properly prepared.

After removing unsuitable surficial materials (topsoil, existing pavements, root mats, etc.), we
recommend several shallow test pits be excavated beneath proposed sidewalks and pavements.
The purpose of the test pits would be to verify the depths of the dense-graded crushed limestone.
In areas where the pavements and sidewalks are constructed in cut areas or near existing site
grades, a minimum of two feet of crushed limestone is recommended. Following completion of
the test pit operation, and prior to placing pavements, sidewalks and/or enginecred fill (where
required), the exposed subgrade should be thoroughly compacted. A vibratory steel-drum roller
capable of generating a minimum of 30 tons of dynamic force is recommended for this purpose.
We recommend at least three passes per unit roller width in each of two perpendicular directions
(6 passes total) to provide uniform coverage. Water may need to be added to facilitate
compaction. The compactive efforts should extend a minimum of 5 feet beyond the edges of the
sidewalks and pavements. Following completion of compaction, the resulting subgrade should
be thoroughly proofrolled in the presence of SME. A tandem axle dump truck, or similar rubber
tired equipment should be used for the proofroll. Unsuitable areas identified during the proofroll
should be improved by recompaction or removal and replacement.

Where engineered fill will be required to establish design site grades, conventional granular fill
(MDOT Class 1I) or additional dense-graded crushed concrete or crushed limestone (such as
MDOT 21AA) can be placed above the prepared crushed limestone.

Any fill placed within structural areas of the site should be an approved material, free of frozen
soil, organics, or other deleterious materials. The fill should be spread in level layers not
exceeding 9 inches in loose thickness and compacted to a2 minimum 95 percent of the maximum
dry density as determined in accordance with the Modified Proctor Test. For non-structural (or
greenbelt) areas of the site, we recommend proposed fill be placed and compacted to a minimum
90 percent of the maximum dry density based on the Modified Proctor Test. If the proposed fill
contains more than 4 percent organics, we recommend such materials not be used for engineered
fill. Wet sands will require drainage prior to their reuse as engineered fill.
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Provided the soils meet the requirements listed above, some of the existing near-surface soils can
be reused as general site fill. The existing near-surface sands consist primarily of clayey sands.
These materials should not be reused as engineered fill above the tiebacks. MDOT Class II sand
is recommended above the tiebacks and in areas where drainage is required.

Based on information provided to us by Rowe, we understand the existing site soils are
environmentally impacted.  Further, we understand a Due Care plan was provided by
AZT/Peerless (AZT) for the adjacent Uptown at Rivers Edge. If the work performed by AZT
also includes the proposed marina, the recommendations presented in their Due Care plan should
be implemented. If the existing Due Care plan does not include the marina, SME’s
environmental team would be pleased to assist in developing a plan for this project. Based on
our experience with similar project sites, excess soils that cannot be reused on site will likely
require landfilling.

Seawalls

A conventional tied-back sheetpile system is recommended for the seawall. SME has provided a
preliminary sheetpile design. Modifications to the design presented herein will likely be required
based on site constraints, readily available materials, and several other factors. The design
section presented herein and depicted on the attachments should serve as a typical section for
bidding purposes. We generally recommend allowing contractors to provide alternates based on
their proposed means and methods, provided the alternates meet the minimum requirements
provided by SME. Additional information is included in the attached figures. Our design is
based on the following:

L. A uniformly distributed load of 100 psf was assumed at the top of the wall for nominal
traffic conditions.

o]

The design finish grades along the top of the wall will be established at about elevation
586 feet. The dredge line will be established at about elevation 566 feet. Low water at
clevation 576 feet was assumed.

3. The seawall shall consist of a hot-rolled PZ22 section or equivalent ( minimum section
modulus of 18.1 cubic inches). Cold-rolled sections are not recommended for this project
due to the risk of raveling of wall backfill between the joints. The seawall should extend
a minimum of 33 feet below the final design site grades behind (inland from) the seawall
and a minimum of 13 feet below the final dredge line. At the time this report was
prepared, a “stick up” of two feet or less was possible at the top of the wall, with a
conventional steel pile cap proposed. On this basis, 35-foot long sheetpile sections will
be required.

4. A continuous deadman system is required. The deadman as shown assumes the same
section as the seawall (PZ22). The top of the wall should be installed minimum of 2.5
feet below the ground surface to reduce the formation of hardspots. The deadman length
as shown assumes three deadman sheetpile sections can be manufactured in the field
from the 35 foot long seawall sheets. (Each deadman js approximately 11°-8” in length.)

”‘f’”‘&m
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5. The deadman is located beyond the intersection of the passive and active failure planes at

a distance of approximately 36 feet from the front face of the seawall. The deadman
could be located closer to the seawall. However, longer deadman sheets will be required.

Engineered fill placed over the tiebacks should consist of well-draining granular fill
(MDOT Class II sand), placed in level layers not exceeding 9 inches in loose thickness
and compacted to a minimum of 95% of the maximum dry density, as determined by the
Modified Proctor test.

Based on the borings, the sheetpile sections may be vibrated in place, following pre-
excavation through the surficial dense-graded crushed limestone. Obstructions such as
rip-rap, cobbles, boulders, below-grade utilities, etc. were not encountered at the boring
locations. However, these materials could be encountered during construction, and
driving shoes are recommended to reduce damage to the tip of the pile. The contractor
should also have a pile hammer on site if dense/hard soils are encountered where the pile
cannot be advanced with the vibratory hammer.

Design details are included with this letter report.  Typical AutoCAD details and sections are
also available for downloading and reuse through the manufacturer’s websites. The web
addresses of manufacturers who offer standard AutoCAD details are provided below:

http://www.arcelor.com/sheetpilina/

http://www skvlinesteel.com/

http://www2 Ibfosterco.com/web/ PilingDownl.oad.nsffWe bframe?OpenFrameset
http://www.sheet-piling.com/

SME was asked to provide notes for inclusion on project plans.  Please note our
recommendations are limited to design and construction of the components of the seawall.
Environmental protocol, means and methods, soil disposal, etc. have not been addressed by
SME. The following notes should be included on the project plans:

1.

Contractor may submit seawall system alternate, provided the minimum requirements are
met. Alternates must be designed and sealed by a professional engineer registered in the
State of Michigan.

The structure is designed to be self-supporting and stable after fully completed. It is the
contractor’s sole responsibility to determine means and methods, erection procedures,
and sequence to ensure the safety of the structures and its component parts during
construction. This may include but is not limited to the addition of temporary bracing,
guys, or tiedowns, bracing excavations to prevent cave-ins, and cofferdams. Such
materials shall remain the contractor’s property and shall be removed after completion of
the project.

"%ﬂ@* Nl © 2007 soil and materials engineers, inc
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10.

1)

12.

13,
14.

15.

16.

17.
18.
19.

20.

Existing conditions and all related dimensions indicated in the contract documents shall
be field verified prior to fabrication and installation. Conditions that differ from those
indicated in the plans shall be submitted to the Engineer for review prior to fabrication
and construction.

The project plans show the approximate placement and size of the structural components
only. Do not scale from the plans.

Prior to fabrication and construction, the contractor shall submit shop drawings to the
Engineer for review. Shop drawings should include an actual plan layout of seawall and
deadman piles, including tieback and waler locations showing the locations of any utility
penetrations.  Section details shall be provided and shall include sheetpile lengths and
waler, tieback and sheet pile specifications (steel grade, section modulus, unit width and
depth, method of attachment, ticback diameter, nut/plate dimensions, etc.).

Steel design, fabrications, and erection to be in accordance with the latest AISC
Specifications for Structural Steel,

All welded connections shall be in accordance with the latest AWS specifications,
utilizing E70XX electrodes. Certified welders shall perform welding,

Deadman sections may be fabricated in the field from longer sheetpile sections.
Horizontal splicing of sheetpiles is prohibited.

Manufacturer-supplied driving tips shall be provided to reduce the risk of damage to the
pile tip during driving operations.

Manufacturer-supplied comers shall be used. Field-manufactured comer sections are
prohibited.

Contractor is responsible for pre-excavating through existing crushed limestone and any
underlying obstructions, rip-rap, etc.

Damaged piles identified by the Engineer shall be removed and replaced.

An allowable offset of +2 inches from the design face of seawall is allowed. Contractor
is responsible for installing template beam or other method of ensuring plan alignment.

A vertical deviation of +2 inches is allowed. Contractor is responsible for maintaining
vertical alignment during pile driving operations.

Sheetpile sections shall conform to ASTM A-572 Grade 50 hot-rolled steel. Submit sheet
pile mill certifications to Engineer for verification.

Walers shall conform to ASTM A-572 Grade 50 steel.

Structural bolts shall be A-325.

Tiebacks shall be manufactured by DYWIDAG Systems International (DSI) or Williams
Form Engineering Corporation, and shall conform to ASTM A-722 Grade 150. Locking
nuts, couplers, and other items associated with tiebacks shall be manufacturer-supplied.

Tiebacks and tieback connections shall include a method of corrosion protection
recommended by the manufacturer. Galvanizing shall not be the sole method of

iy
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corrosion protection. Field-installed corrosion protection (mastic, tar, etc.) shall be
applied per manufacturer’s specifications.

21. Backfill sheetpile sections above the walers and tiebacks with MDOT Class II sand
compacted to 95% of the maximum dry density as determined by the Modified Proctor
determination.

22. Fill voids between the back side of the seawall and the existing bank with lightweight
flowable fill below the waler. Fill shall not be placed until deadman and tiebacks are in
place. Each lift of flowable fill shall not exceed 4 feet. Do not place additional lifts until
lower lifts have sufficiently cured.

23. Engineered fill along the inland side of the seawall shall not be placed until all
components of the seawall system have been installed.

24. To avoid overstressing the walls and damaging the seawall components, compaction
within 5 feet of the seawall and within 2 feet of the tiebacks should be obtained with
hand-operated equipment.

Construction Considerations

A conventional tieback and deadman system is recommended for the seawall, and excavations
will be required to allow for installation of tiebacks and walers. Excavations should be sloped in
accordance with federal, state, and local safety regulations. Based on the predominantly granular
site soils, a minimum slope of 1V:3H is recommended. Shallower slopes could be required
where sloughing and caving of loose sands occurs, particularly in combination with perched
groundwater. Equipment and materials should not be stockpiled at the top of the cut.

Groundwater levels were encountered at depths of 4 to 12 feet below the ground surface.
Accumulations from precipitation events, surface run-off, or perched conditions may also be
encountered. For these conditions, we anticipate standard sump pit and pumping procedures will
be adequate to control these accumulations on a localized basis. In excavation areas where water
accumulates, a working surface of crushed aggregate or crushed concrete can be placed to
stabilize the subgrade and facilitate construction. In excavations that extend more than about 1
foot below the static groundwater level, multiple pumps in slotted casings should be anticipated
for localized control of groundwater. Due to the clayey soils encountered near the ground
surface, dewatering using wells or wellpoints is generally considered impractical. Such materials
exhibit low permeability characteristics, and closely-spaced wells would be required.

The contractor should remove ponded or standing water from areas where water collects and
prevent surface water runoff from reaching footing excavations or the prepared subgrade.
Subgrade soils, which become disturbed, should be removed and replaced with engineered fill.
Under adverse weather conditions, areas of exposed subgrade at the site may be protected by
placement of crushed concrete or crushed aggregate on the exposed subgrade. In addition, the
placement of footing concrete should be done as soon as footing excavations have been
completed and approved to reduce the potential for disturbance of the footing subgrade.
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@ e © 2007 soil and materials engineers, inc.

consuitants in the geosciences, materials, and the environment




Preliminary Seawall Design SME Project No. BG54204
Uptown Marina — Bay City, Michigan March 29, 2007 - Page 10

GENERAL COMMENTS

This report has been prepared in accordance with generally accepted geotechnical engineering
practices to assist in the planning and design of this project. This report provides a basis of
design for the proposed seawall, based on the subsurface information collected during this
evaluation. Several wall configurations are feasible, and the plan provided should be considered
a basis of design, with contractors allowed to submit seawall alternates.

Although not available at the time this report was prepared, site constraints may be such that the
location of the deadman system is not feasible. If the deadman is located closer to the face of the
seawall, longer sheetpile sections will be required. Therefore, this report should not be used
solely for the final design. If the project design criteria are changed, the conclusions and
recommendations contained in this preliminary report are not considered valid unless the
changes are reviewed, and the conclusions of this report (including the seawall design) are
modified or approved in writing by our office.

The discussions and recommendations submitted in this report are based on the available project
information, described in this report, and the data obtained from the three borings performed at
the approximate locations indicated on the Boring Location Diagram. Variations in the soil
conditions commonly occur between or away from the borings. The nature and extent of the
variations may not become evident until the time of construction. If significant variations are
observed during construction, SME should be contacted to reevaluate the recommendations of
this report. SME should be retained to continue our services through construction to observe and
evaluate the conditions relative to the recommendations made in this report.

In the process of obtaining and testing samples and preparing this report, procedures are
followed that represent reasonable and accepted practice in the field of soil and foundation
engineering. Specifically, field logs are prepared during the drilling and sampling operations
that describe field occurrences, sampling locations, and other information. Samples obtained in
the field are frequently subjected to additional testing and reclassification in the laboratory and
differences may exist between the field logs and the report logs. The engineer preparing the
report reviews the field logs, laboratory classifications, and test data and then prepares the report
logs. Our recommendations are based on the contents of the report logs, and the information
contained therein.

This report and any future addenda or reports regarding this site should be made available to
bidders prior to submitting their proposals for their information only and to supply them with
facts relative to the subsurface evaluation and laboratory test results. If the contractor encounters
conditions during construction, which differ from those presented in this report, the contractor
should promptly notify the owner so that the geotechnical engineer can be contacted to verify
those conditions. We recommend the contractor describe the nature and extent of the differing
conditions in writing. We also recommend the construction contract include provisions for
dealing with differing conditions and contingency funds should be reserved for potential
problems during earthwork and foundation construction. We would be pleased to assist you in
developing the contract provisions based on our experience.

. e © 2007 soil and materials engincers. inc.
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Furthermore, based on our review of the project documents provided, the existing site soils
are environmentally impacted. The contractor should be prepared to handle environmental
conditions encountered at this site, which may affect the excavation, removal, or disposal of soil,
dewatering of excavations, and health and safety of workers. Any environmental assessment
reports, Due Care plans, etc. prepared for this property should be made available for review by
bidders and the successful contractor.

This report has been prepared solely for the use of the client for the project specifically described
in this report. This report cannot be relied upon by other parties not involved in the project,
described in this report, unless specifically allowed by SME in writing. If this report is used by
parties other than our original Client and those associated with their project, SME is not
responsible for the suitability of the field exploration, scope of services or recommendations
made, for the new project. SME also is not responsible for the interpretation of our boring logs
and the recommendations provided herein by other parties.

SME will evaluate this report for other parties and developments at this site, provided our
original Client agrees to release this information in writing. However, before this report can be
relied upon by other parties, SME must review the proposed development since the new project
will likely require additional field exploration, laboratory tests, analysis and modifications to our
recommendations to adequately address the needs of the new project.

We appreciate this opportunity to be of service. If you have questions or require additional
information regarding our preliminary evaluation, plecase contact us.

Very truly yours,

SOIL AND MATERIALS ENGINEERS, INC.

: _.-\6(“ (/\_.'U-f_é ) 2 7“"72/ b Wﬁ,&v‘cff; !hl(}_ t &u&%w’p /L«;}‘S:;
Laurel M. Johnson, PE Timothy H. Bedenis, PE -
Senior Project Engineer Principal Consultant

Attachments: Important Information About Your Geotechnical Engineering Report
Boring Location Diagram
General Notes
Unified Soil Classification System (USCS)
Boring Logs (R1 through R3)
Design Details (Fig. 1 through Fig. 4)

Enclosures: ~ One original

Distribution: Mr. J. William Coberly, CIT - SME Bay City (one original)
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The following information is provided.to help you manage your risks.

Geotechnical Services Are Performed fop
pecific Purposes, Persons, and Projects
Geotechnical engineers structure their services fo meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may nol fulfill the needs of a construction conlractor of even another
civil engineer. Because each geolechnical engineering study is unique, each
geotechnical engineering report is unique, prepared Solely for the client. No
one excepl you should rely on your geotechnical engineering repor without
lirs! conferring with the geolechnical engineer who prepared it. And no ang
— nol even you ~— should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geolechnical
engineering reporl did not read it all. Do not fely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unlque 8et of Project-Specific Factors
Geolechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: Ihe
client’s goals, objectives, and risk management preferences: the gengral
nature of lhe structure involved, ils size, and configuralion; the location of
Ihe slructure on the site: and other planned or existing site improvements,
such as access roads, parking lots, and underground utililies. Unless the
peotechnical enginesr who conducled the study specifically indicales oth-
erwise, do nol rely on a geolechnical engineering reporl thal was:

e nol prepared for you,

¢ not prepared for your project,

e not prepared for the specilic site explored, or

° completed belore important project changes were made.

Typical changes (hat can erade the reliability of an exisling geotechnical

engireering reporl include those that affect:

* Ine function of the proposed structure. as when il's changed from a
parking garage lo an office building, or from a light industrial plant
1o a refrigeraled warehouse,

N

e elevation, configuration, location, orientation, or weight of the
proposed slruclure,

® composilion of the design team, or

e project ownership.

As a general ule, afways inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical enginesrs cannot accep! responstbility or liability for problems
that occur because their reports do not consider developments of which
they were nol informed.

Subsurface Conditions Can Change

A geolechnical engineering report is based on condilions that existed at
the lime the sludy was performed. Do not refy on a geolechnical enginger-
ing reporf whose adequacy may have bean affected by the passage of
lime; by man-made events, such as construclion on or adjacent 1o the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Afways contacl the geolechnical engineer before applying the repor!
to determine it it is still reliable. A minor amoun! of additional lesting or
analysis could prevent major problems.

Most Geotechnical Andings Are Professional
Opinions

Sile exploration identifies subsurface conditions only at those points where
subsurface tests are conducled cr samples are taken. Geolechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion aboul subsurface conditions lhroughout the
sile. Actual subsurface conditions may differ—somelimes significantly—
from those indicaled in your repont. Retaining the geotachaical engineer
who developed your reporl to provide construclion cbservalion is Ihe

most elfective method of managing the risks associaled with unanticipated
conditions.

A Report's Recommendations Are Mof Hnal

Do nol overrely on the construclion recommendalions included in your
reporl. Those recommendations are not final, because geotechnical engi-
reers develop them principally from judgment and opinion. Geatechnical
engincers can finalize Iheir recommendations only by observing aclual
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subsurlace conditions revealed during construction. The geofechnical
engineer who developed your repor! cannot assume responsibiily or
liability lor the report’s recommendations if thal engineer does nol perlorm
consiruction observation.

A Geotechnical Enpineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretalion of geotechnical engineering
reports has resulled in costly problems. Lower that risk by having your geo-
technical engineer confer wilh appropriale members of Ihe design team affer
submitting the report. Also relain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Conlractors can
also misinterpret a geolechnical engineering report. Reduce thal risk by
having your geotechnical engineer participale in prebid and preconstruclion
conferences, and by providing conslruction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final baring and testing logs based upon
their inlerpretalion of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceplable, bul recognize
that separating legs from lhe repori can elevale risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistaxenly believe they can make
contractors liable for unanlicipated subsurlace conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
traclors the complete geotechnical engineering repor, bet preface it with 2
Clearty wrillen letter of transmittal. In that letter, advise contractors that the
report was nol prepared for purposes of bid developmenl and that the
report’s aceuracy is limited; encourage them to conler wilh the geolechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct addilional study to oblain the spegific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
lors have sufficient time lo perform additional study. Only then might you
be in & position 1o give confractors the best information available lo you,
while requiring them 1o at least share some of the financial responsibililies
stemming from unanticipated conditions,

Read Responsihility Provisions Closely

Some clients, design prolessionals, and conlractors do not recognize thal
geotechnical engineering is far less exact than other engineering disci-
plinas. This lack of understanding has created unrealistic expectations that

L

have led to disappointments, claims, and disputes. To help reduce the risk
ol such oulcomes, geotechnical engineers commonly include 3 varicly of
explanalory provisicns in their reports. Sometimes Jabeled “limilations™
many of these provisions indicale where geotechnical engineers' responsi-
bililies begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geolechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, technigues, and personnel used to perform a gecenviron-
menlal sludy differ significantly from those used lo perform a geolechnical
study. For that reason, a geolechnical engineering report does not usually
refate any geoenvironmental findings, conclusions, or recommendations;
e.g.. about the likelihood of encountering underground storage lanks o
requlaled comaminants. Unanticipated environmental problems have led
lo numerous project failures. Il you have nol yet obtained your own geoen-
vironmenlal information, ask your geolechnical consultani for risk man-
agement quidance. Do not rely on an environmental report prepared for
someone else.

(btain Professional Assistanca Yo Deal with Mold
Diverse stralegies can be applied during building design, construction,
operalion, and mainlenance fo prevent significant amounts of mald from
growing on indoor surfaces. To be effective, all such stralegies should be
devised for the express purpose of mold prevention, integrated into 2 com-
prehensive plan, and execuled wilh diligent oversight by a professional
mold prevention consultanl. Because just a small amount of water ar
moisture can lead to the development of severe mold infestalions, a num-
ber of mold prevention sirategies focus on keeping building surfaces dry.
While groundwaler, waler infiltration, and similar issues may have been
addressed as part of the geolechnical enginearing study whose lindings
are conveyed in-Lhis report, the geolechnical engineer in charge of this
project is not a mold prevenlion consultant; mone of the services per-
formed in connection with the geotechnical englneer's study
were designed or conducted for the purpose of mold preven-
tion. Proper implementalion of the recommendations conveysd
In this report wiif not of Itself be sufficient lo prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Enginesr for Additional Asslstance
Membership in ASFE/The Bes! People on Earlh exposes geatechnical
enginears to a wide array of risk management lechniques thal can be of
genuine benelil lor everyone involved wilh a construction project. Confer
wilh you ASFE-member geotechnical engineer for more informalion.

.

ASFE

The Bes! Feople om Barth

8811 Colesville Road/Suile G106, Silver Spring. MD 20910

Telephone: 301/565-2733

Facsimile: 301/589-2017

e-mail: info@asie.org  www.asle.org

Copyright 2004 by ASFE. Inc. Duglication, reproduction, or copying of Ihis document, in whola or in part, by any means whalsogver, is sirictly prohibited, except with ASFE's
specific wreitlen peraussion, F xcerpling. qualting, or otherwisc exliacting warding fram {his document Is permitted only with Ihe express written permission of ASFE, and onky for
bpurposes of scholarly research or book review. Only members of ASTE may use this document as a complement (o or as 81t element ol 2 gealschnical enginearing report Any other
fiem, individual, or other enlily that so uses this document withgut being an ASFE membar could be commilting negligent of intentional (lraudulent) misrepresentalion.
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soil and matsrials general notes

engineers, inc.

Drilling and Sampling Symbols

S5 - Split-Spoon-1 3/8" 1.D., 2" O.D, except where noted NR - No Recovery

LS - Liner Sample RC - Rock Core with diamond bil. NX size, except where noted
AS - Power Auger Sample RB - Rock Bit

ST - Shelby Tube-2" O.D., except where noted V5 - Vane Shear

PS - Piston Sample-3" diameter PM - Pressuremeter

WS - Wash Sample

HA - Hand Auger Sample GP - Geoprobe

BS - Bag or Bottle Sample PID - Photo lonization Device

CS - Continuous Sampler FID - Flame lonization Device

Standard Penetration 'N' - Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch O.D. split spoon, except where noted (based on
ASTM DI1586).

Particle Sizes Depositional Features
Boulders - Greater than 12 inches (305 mm) Parting - asmuch as /16 inch (1.6 mm) thick
Cobbles - 3inches (76.2 mm) to 12 inches (305 mmy) Scam - M6 inch (1.6 mm) to 1/2 inch (12.7 mm) thick
Gravel-Coarse - 3/4 inches (19.05 mm) to 3 inches (76.2 mm) Layer = M2inch (12.7 mm) to 12 (305 mm) inch thick
Fine - No.4(4.75 mm}) lo 3/4 inches (19.05 mm) Stratum - greater than 12 inches (305 mm) thick
Sand-Coarse - No. 10 (2.00 mim) to No. 4 (4.75 mm) Pocket - small, erratic deposit of limited latera) extent
Medium - No. 40 (0.425 mm) to No. 10 (2.00 mm) Lens - lenticular deposit
Fine - N 200 (0.074 mm) to No. 40 (0.425 mm) Varved - alternating seams or layers of silt and/or clay and
Siit - (0005 mm) to (0.074 mm) sometimes fine sand
Clay - Less than (0.005 mm) Occasional - one or less per foot (305 mm;) of thickness
Frequent - more than one per foot (305 mm) of thickness
interbedded - applied 10 strata of soil or beds of rock lying between

or alternating with other strata of a different nature

Groundwater levels indicated on the boring logs arc the levels measured in the boring at times indicated. The accurate determination of groundwater
levels may not be possible with short term observations especially in low permeability soils. The groundwater levels shown may fluctuate throughout
the year with variation in precipitation, evaporation, and runoff,

Classification
Cohesionless Soils (Blows per foot or 0.3m) Cohesive Soils
Very Loose § Oto4d Consistency Shear Strenpth
Loose : 5t09 Very Soft : 0.25 kips/ft? (12.0 kPa) or less
Medium Dense g 1010 29 Sofl 3 0.25 to 0.49 kips/f! (12.0 10 23.8 kPa)
Dense : 301049 Medium : 0.50 to 0.99 kips/fi* (23.9 10 47.7 kPa)
Very Dense : 5010 80 suff : 1.00 1o 1.99 kips/[t* (47.8 t0 95.6 kPa)
Extremely Dense Over 80 Very Suff : 2.00 1o 3.99 kips/ft! (95.7 10 191.3 kPa)

IHard : 4.00 kips/ft* (191.4 kPa) or greater

Soil Constituents- Soil Description
I'race : Less than 5% If clay content sufficiently dominates soil propertics, then clay becomes
Trace to Some : 5%t 12% the primary noun with the other major soil constituent as modifier : 1.e. sill
Somc : 12% 10 25% clay. Other minor soil constituents may be added according to estimates o
Use Descriptor : 25% 10 50% sol constituents present, i.e., silty clay, trace o somce sand. trace gravel.

(e Sily, Clavey, eic)
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UPTOWN MARINA
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BORING R1
SHEET: 1

PROFILE
DESCRIPTION

EASTING:

DEPTH
Sl(FEET)

NORTHING.

GROUND SURFACE
ELEVATION= 589+

SAMPLE TYPE/NUMBER

INTERVAL

STANDARD PENETRATION
TEST RESISTANCES
(N-values) -- O

BLOWS PER
SIX INCHES

20 30 40

50

NATURAL DRY
DENSITY -- W
{pch)

S0 100 110

MOISTURE, % — 4
ATTERBERG +— LIMITS
0 10 20 3 40

PAEORQ

0.0

LEGEND
HAND PENETROMETER TEST
TORVANE SHEAR TEST
UNCONFINED COMPRESSION TEST

VANE SHEAR TEST
REMOLDED VANE SHEAR
TRIAXIAL TEST

SHEAR STRENGTH {KSF)
10 20 30

.

50

Crushed Limestone Fill (GP/Filly

Clayey Sand- Trace (o Some
Crganics, Foundry Sand and
Slag- Trace Silt and Gravel-
Black- Moist- Very Loose (SC/
Fill

ine to Medium Sand- Trace o
Some Siit- Trace Clay and
Gravel- Braown- Moist- Loose
SP-SM/Fill)

layey Sand- Some Silt- Trace to
Some Organics, Wood and Shell
Fragments- Frequent Organic
Clayey Silt Seams and Layers-
Dark Gray/Black- Moist to Wet-

Loose (SP-SC/Fill)

Fine to Medium Sand- Trace to
Some Clay and Silt- Trace
Organics and Root Fibers- Trace
Shell Fragments- Dark Gray/
Black- Wet- Very Loose to
Medium Dense (SP-SC/Fill)

25

SN

S

30+

T

Silty Clay - Trace to Some
Organics- Trace Fine Sand and
Shell Fragments- Gray- Medium
(CL-OL)

5§83

584

§585

588

$57

558

538§

17
18

E SN RN

=

W e

[ARSEN)

W

oo

4

40

Q

WATER LEVEL OBSERVATIONS

LKL

GROUNDWATER ENCOUNTERED DURING CRILLING

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

Notes: SOIL BORING LOCATED AT N43 35454 AND WE3 53547

DRILLER: SME-JR

RIG NO.: 34

DRILL METHOD:
BACKFILL METHOD:

WATER LEVEL DURING DRILLING: 11 FT WATER LEVEL

WATER LEVEL UPON COMPLETION: 10 FT

HOURS AFTER COMPLETION:

CAVE OF BOREHOLE AT
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UPTOWN MARINA
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PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 11/1/06 BORING R1
CLIENT: ROWE INCORPORATED PROJECT NUMBER: BG54204 SHEET: 2
PROFILE v LEGEND
NATURAL DRY Fi A i
g DENSITY -- O
= STANDARD PENETRATION | (pef) E O L e COMPRESSIGH TEsy
o |EASTING: $ | _ |TESTRESISTANCES % WG i g REMOLDED VANE SHEAR
2 4 |NORTHING: E o | 88 [Nvalues) - TRIAXIAL TEST
I ~ = w ;
EE|ac 2zl eg MOISTURE, % - ¢
2 ﬁ Z 9| GROUND SURFACE fE;& gi ATTERBERG +— LimiTs| SHEARSTRENGTH (KSF)
f?’ = | ©a | ELEVATION= 589 SZ|Bw 10 20 30 40 500 10 20 30 40l00 1.0 20 3.0 40 50
5 T - - -
g fl
!
: / Silty Clay- Trace to Some |
7/ Organics- Trace Fine Sand and 4
Shell Fragments- Gray- Medium [SS10f] 4 é) & |
40 (CL-OL) 4 \\
\
| .
8 : \
S511 ‘70 Q & v
45— \
Silty Clay- Trace to Some Fine \
Sand- Trace Gravel- Gray- Very \
// Stiff (CL) \
] / 13 \
A ss12ff 14 oy ¢ v

60

END OF BORING AT 50 FEET

16

WATER LEVEL OBSERVATIONS

1§

GROUNDWATER ENCOUNTERED DURING DRILLING

GROUNDWATER ENCOUNTERED
UPOMN COMPLETION OF DRILLING

i
Notes: SOIL BORING LOCATED AT N43 35454 AND W83 53547

DRILLER: SME-JR

RIG NO.: 34

DRILL METHOD:
BACKFILL METHQOD:

WATER LEVEL DURING DRILLING: 11 FT WATER LEVEL

WATER LEVEL UPON COMPLETION: 10 FT

HOURS AFTER COMPLETION:
CAVE OF BOREHOLE AT
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CLIENT: ROWE INCORPORATED PROJECT NUMBER: BG54204 SHEET: 1
PROFILE LEGEND 1
o« ¥ HAND PENETROMETER TEST
DESCRIPTION & gg;gﬁ{‘}_? £ TORVANE SHEAR TEST
=) STANDARD PENETRATION  |(pcf) B Uaiie e COMPRIESONTEST
& EASTING: @ N TEST RESISTANCES X REMOLDED VANE SHEAR
_ _ |3 w|NORTHING: E 2| @l ((Nvalues) - S0 190 110 @ TRIAXIAL TEST
EFl{@ac e 5 3] MOISTURE, % — 4
& il | 2 S | GROUND SURFACE £ g e ATTERBERG t—i LmiTs| STEARSTRENGTH (KKSF)
Q% | oo | ELEVATION= 587 AR 10 20 30 40 _50{G 10 20 30 4Gloo 10 2.0 3.0 40 50
0 3 : i ;
3 Crushed Limestone Fill (GP/Fill) | o, | 28 :
25 : AL
P
i e
ss2fl e
: -
\
10 ;
ssafl 10
g 5] p
/
3
ssefl 4 (
4
i
Clayey Sand- Trace to Some |
Organics, Foundry Sand and |
Slag- Trace Silt and Gravel- |
Black- Moist to Wet- Medium |
Dense to Loose {SC/Fill) . |
sssf 2 .
3 i
i
1
|
|
|
2 1
sssfl 3 é
3
T
|
I
| 2 A
ss7l 2
2 | © L 4 =
25 T [
Silty Clay- Trace to Some
] Organics- Trace Fine Sand and |
3 Shell Fragments- Gray- Medium 3 )
. (CL-OL) e 40.9
2 |19 " B
30+ T
// |
’ / s59 g i 44.0
Q > K
35 & - 2 “
WATER LEVEL OBSERVATIONS Notes: SOIL BORING WAS LOCATED AT N43 35451 AND WE3 53546

¥ GROUNDWATER ENCOUNTERED DURING DRILLING

¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

DRILLER: S
RIG NO.: 34

ME-JR DRILL METHOD:

BACKFILL METHOD:

WATER LEVEL DURING DRILLING: 8 FT WATER LEVEL

WATER LEVEL UPON COMPLETION: 13 FT

HOURS AFTER COMPLETION:
CAVE OF BOREHOLE AT
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PROFILE w LEGEND
DESCRIPTION i NATURAL DRY S TORVANE SHER oy "
= DENSITY - o)
2 STANDARD PENETRATION | (pef) [ JHseNNER cOnrREssioNTEey
o |EASTING: E (g, TEST RESISTANCES 9 E%  aw é REMOLDED VANE SHEAR
8 W |NORTHING: & 2|88 (N-values) -- TRIAXIAL TEST
I~ — w
|2z ws S MOISTURE, % — ¢
% i | £ | GROUND SURFACE 4 g = ATTERBERG +—i LiMiTs| OHEARSTRENGTH (XSF)
0 L) ol | ELEVATION= 587+ 5z |25 10 20 30 40 S0l 10 20 30 4oloo 10 2.0 30 40 50
35 } ] ; i "
|
2 |y
sstoff Q 4'3-4‘ 5
40 Sitty Clay- Trace to Some 2 T —
) Organics- Trace Fine Sand and :
Shell Fragments- Gray- Medium
(CL-OL) |
!
ssttll 2 | 4 yY 7
L
45 — S
d .
i .\
\
Fine to Coarse Sand- Trace Silt \
and Gravel- Brown- Wet- Medium| c .
Dense (SP) ss1zl 7 &
: 4
0 ENO OF BORING AT 50 FEET
&8+
60
65 -
WATER LEVEL OVBSERVATIONS Notes: SOIL BORING WAS LOCATED AT NA3 35451 AND VB3 53546
¥ GROUNDWATER ENCOUNTERED DURING DRILLING
¥ GROUNDWATER ENCOUNTERED

UPON COMPLETION OF DRILLING

DRILLER: S
RIGNO.: 34

ME-JR DRILL METHOD:

BACKFILL METHOD:

WATER LEVEL DURING DRILLING: 8 FT WATER LEVEL
WATER LEVEL UPON COMPLETION; 13 FT

HOURS AFTER COMPLETION:
CAVE OF BOREHOLE AT
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CLIENT: ROWE INCORPORATED PROJECT NUMBER: BG54204 SHEET: 1
PROFILE LEGEND
g DENSITY -- |
2 STANDARD PENETRATION | (pcf) - SAIE o e COMFRERRION TRAT
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= W |NORTHING: F g |ud fiNvalies) = g & TRIAXIAL TEST
I — =] L =
[ 4> 3] MOISTURE, % - 4
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O | i a | ELEVATION= 583 SZ[EH 10 20 30 40 s50lo 10 20 30__40l00 10 2.0 3.0 4.0 50
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1 10 :
% Crushed Limestone Fill (GP/Filly | SS'8# 1¢ A3
_>\ 5
v 5 -~
= ss2fl s
5 6 o~
; /
3
ssaff 4
B05%5% s ¢
L f
2 ]
| Clayey Sand- Trace to Some 5S4l 4 e
10 - Organics, Foundry Sand and % HI
Slag- Trace Silt and Gravel-
K Black- Moist to Wet- Medium |
=p <] Dense to Loose (SC/Fill) !
= |
ol B
L
¥ 2 s‘k
< 585 4 ~
155 i
I !
1< # i
|
: / i
P p
4.7 3 H
536 g aY & &
20— 1
I
) | :
3 i ;
ss7 g d) aPY =
25 Silty Clay- Trace to Some i
| Organics- Trace Fine Sand and ‘
Shell Fragments- Gray- Medium !
E (CL-OL) !
v |
) ‘
// sssfl 3 ‘
30 ﬁ// e
. 443
ssofl wWH : =
5 ¥V Qg > X

WATER LEVEL OBSERVATIONS

¥ GROUNDWATER ENCOUNTERED DURING DRILLING

¥ GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

Notes: SOIL BORING LOCATED AT N43 35514 AND W83 53588

ORILLER: SME-JR

RIG NO.: 34

DRILL METHOD:
BACKFILL METHOD:

WATER LEVEL DURING DRILLING: 4 FT WATER LEVEL
WATER LEVEL UPON COMPLETION: 12 FT

HOURS AFTER COMPLETION:
CAVE OF BOREHOLE AT
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PROJECT NAME:

UPTOWN MARINA

AJE: ROWE INCORPORATED

PROJECT LOCATION: BAY CITY, MICHIGAN BY: JLN DATE: 10/31/06 BORING R32
CLIENT: ROWE INCORPORATED PROJECT NUMBER: BG54204 SHEET: 2
PROFILE o LEGEND
@ ¥ HAND PENETROMETER TEST
DESCRIPTION - SQLLSJ‘?F;\\,L__DRY % TORVANE SHEAR TEST
= STANDARD PENETRATION | (pef) [ e CONPRESHIGITEST
o |EASTING: § |, |TEST RESISTANCES 2: REMOLDED VANE SHEAR
= w [NORTHING: £ .| 8 [(Nvalues) - 98100 110 TRIAXIAL TEST
T~ 0= wg I
EFI@E “4ilsd MOISTURE, % — ¢
&4l | 2 2| GROUND SURFACE S g T ATTERBERG t— LmiTs| O '-AR STRENGTH (KSF)
o359; & & | ELEVATION= 583+ Gzlas 1920 30 40 5000 10 20 30 _40[00 10 20 30 40 sgo
- j : |
3 1' ‘
i 42 8
sstoff 3 &
40| 2 ? ‘ =
) |
Silty Clay- Trace to Some i
17| Organics- Trace Fine Sand and
E Shell Fragments- Gray- Medium |
(CI-OL) o 1y :
T 2 41.4
S511 : é : &> v
45 T
2 L ;
- ) 450
‘// ss1zl ; O > K
50

END OF EORING AT 50 FEET

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF DRILLING

55
60
65
70 2 { i
WATER LEVEL OBSERVATIONS Notes: SOIL BORING LOCATED AT N43 35514 AND W83 53588
¥ GROUNDWATER ENCOUNTERED DURING GRILLING
,_{2

DRILLER: SME-JR

RIG NO.: 34

DRILL METHOD:
BACKFILL METHQD:

WATER LEVEL DURING DRILLING: 4 FT WATER LEVEL
WATER LEVEL UPON COMPLETION: 12 FT

HOURS AFTER COMPLETION:
CAVE OF BOREHOLE AT
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DYWIDAG Tie Rod System

The construction of heavy marine bulkheads
for various docking facilities have, for many
years, benefited from the use of Dywidag Tic
Rods. Facilities such as barge and ship
docks as well as offshore service bases
have found the system to be a cost effective
alternative to large diameter A36 tie rods
with upset threads and turnbuckles.

The advantages of the Dywidag tie rod
system are:

Ease of Installation

The centinuous rolled on threads orovide
coniractors much more flexioility in selecting
methods of insta'lation. The rugged, self
cleaning threads virtually eliminate assembly
problems which result from damaged or
dirty machine manufactured threads.
T-READBARS® can be ordered slightly longer
than necessary tc accommodate the minor
misalignments which normally occur during
ins:aliation of sheet piling. They can easily
be cut to the desired length eliminating the

wamg I Typical Sheet Pile Wall Anchorage Detgils ?vzzznwe’f N
£22 78 Min ypiGat onee v " 2 o

i

(

.

2010 B0 [For o' setcans’)

S Back to Back
/_ Channels

AL A,

U
L— "Diam A22S

Insice Anchorage

[ Dram,
HLADE 5D

Porrs

Flé,3

need to cut and re-weld upset rods to
accomrrodate length changes.

The continuously threaded coupler makes it
possible to join bar ends together simply by
rolling the coupler from one bar onto the
other eliminaling the need o struggle with
heavy turnbuckles. Proper coupler engage-
ment is easily verified by rmeasurement.

Lower Cost

The ease and flexibility of installation which
the system offers to the contractor is
reflected in lower installed costs. Materiai
costs for tnreadbars are normally less than
for upset rods.

Performance

The high strergth to weight ratio together witl
the elimination of strength loss due to thread-
ing allow design engineers to specify a more
efficient product. Anchor nuts and couplers
for Dywidag reinforcing steel threadbars,
develop 100% of the nominat ultimate
strength of the bar.
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