DE/21/2011 0335 IFAK

+ Pam

SOIL EVALUATION
FOR
PROPOSED RENEWABLE ENERGY PARK
THOMAS TOWNSIIIP, SAGINAW COUNTY, MICHIGAN

June 21, 2011

Prcpared For:

Spicer Group
230 South Washington Avenue
P.0O). Hox 1689
Saginaw, Michigan 48605-1689

Prepared By
Snyder & Sraley Engineering, PLC

3085 Bay Road, Suile 6
Saginaw, Michigan 48603

Project Number 11-130-098

] 001/013



DE/21/2011 0335 IFAK = Fam ] 002013

TABLE OF CONTENTS
Page No.
LI 0 L O T 1
AL SCOPE O VIO, i 1
B. Site and Project Description.............oooi o
CLGeneral . e, 2
II. DESCRIPTION OF INVESTIGATION PROCEDURES.......cc........ sieane 3
AL Field Operations......ooovvi o, 3
B. Laboratory Testiig. ... e e e 3
IIL DESCRIPTTION OF SUBSURFACE CONDITIONS .ovneeeiecrnvvererinrness 4
AL S0l Conditions ....vvvii i 4
B. Groundwater Conditions. ..., 5
IV. CONCLUSIONS AND RECOMMENDATIONS.......cvviiteereeneeenenannans 7
A. Proposed Pump Station SHUCTUIC. ..o issvve e 7
B. Sewer Line Subsoil Suitability & Pipe Bedding Considerations.............. 7
C. Pavement Subgrade Preparation [or Proposed Sunshine Court............ 8
D. Engineered Fill Requirements.............cooceeeveieeievane e eovnvsinnnenn 9
V. CONSTRUCTION CONSIDERATIONS ...ccimviiriiiniieneenennertrienaens 10
VI GENERAL COMMENTS ...1iioiiiiiieeeararni s ie s saee s eemennseesasaesonneens 10
APPENDIX

General Notes
S0il Boring Location Diagram (See Spicer Drawing)
Recommendation for Lateral Pressures for Braced Excavations
Soil Boring Logs (B1 through R21)
Unified Soil Classification System



DE/21/2011 0335 IFAK = Fam

L INTRODUCTION

We have completed the requested soil evaluation for the proposed Renewable Energy
Park to be located in Thomas Township of $aginaw County, Michigan. This report
presents the results of our evaluation, our interpretation of the soil and groundwater
conditions at the soil boring locations, and our geotechnical recommendations for design
and construction of the proposed roadways, pump stalions, relocated drain and
installation of utility lines. Our evaluation was performed under the direction of a
registered Professional Engineer in the State of Michigan,

A, Scope of Services

The scope of scrvices for this soil evaluation included the following;

1.

Drill seven (7) soil borings to depths of 30 feet below the existing ground
surface along the route of the proposed sanitary sewer lines and in the area of
the proposed pump station; four (4) soil borings to depths of 5 feet below the
existing ground surface within the existing roadway surface of Graham Road;
three (3) soil borings to depths of 5 feet and two (2) s0il borings to depths of 20
feet below the existing ground surface in the area of the proposed ‘Sunshine
Court’ roadway and three (3) soil borings to depths of 20 feet below the ground
surface along the re-routed Faucher Drain and two (2) soil borings to depths of
30 fect below the existing ground surface of the proposed detention basin
adjacent to the relocated drain.

Perform visual laboratory classification of each s0il sample obtained [tom the
soil borings, as well as routine strength and moisture content tests on portions
of the cohesive soil samples retained.

Complete an engineering analysis and evaluation of the field and laboratory
data and compile a written report to include the following;

a. A description of our field and laboratory investigation procedures.

b. A brief description of the soil and groundwater conditions observed in
our soil borings.

¢. Suitability of the soils to support the proposed utilities.

d. Recommendations with regard to foundation system for the purmp
station. structurcs including net allowable soil pressure, anticipated
depth to suitable bearing matcrial and estimated settlement.

e. Recommendations regarding management of groundwater and other
construction considerations relating to installation of the recommendcd
underground utilities, pump station and roadways based on the soil and
groundwater conditions encountered in our soil borings.

f. Recommendations regarding earthwork and excavations for pump
station and associated pipe construction, including trench sidewall
stability and shoring requirements, lateral loadings for braced
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excavations, placement and compaction of engineered fill, and
considerations for rc-using material excavated from the site for
engineered fill.

g Recommendations regarding management of groundwater and/or
surface nunoff and other construction considerations relating to
nstallation of the proposed pump stations and sanitary sewer lincs
based on the soil and groundwater conditions encountered in our soil
borings.

B, Site and Project Description

It is our understanding the proposed project involves construction of the necessary
roadways, installation of new pump stations and underground pump stations and re-routing
of the existing Faucher Drain in preparation of the proposed Renewable Encroy Park to be
located in the existing agricultural field at the northwest comer of the interscction of
Gratiot Road (State Highway M-46) and Graham Road in Thomas Township of Saginaw
County, Michigan. It is our understanding the work will consist of installing new sanitary
sewer lines along the north side of Gratiot Road, from West Stark Drive to Graham Road
and the wesl side of Graham Road, from Gratiot Road to about Y4 mile north of Gratiot
Road including a pump station; reconstruction and widening of Graham Road from Gratiot
Road, north about % mile; construction of a new roadway in the existing agricultural field,
starting at Graham Road about a ' mile north of Gratiot Road, and commencing west %
mile; and relocating the existing Faucher Drain scuth of Gratiot Road [or ahout % of a
mile.

C. General

The recommendations submitted in this report have been bascd on the available soil
boring information and the preliminary design details fumished for the proposed
development. Any revisions in the noted location or design details for the proposed
utilities and structures should be brought to our immediate attention so we may evaluate
the extent to which our recommendations may be impacted by the changes. When final
plans and specifications are available, we should be given the opportunity to review thern
to verify our understanding of the anticipated project and to verify our recommendations
have been properly interpreted.

The conclusions, recommendations and considerations presented herein have been based
on the information obtained from the twenty-one soil horings preformed at this site. This
report does not reflect changes in subsurface conditions that may occur between these
soil boting locations. If significant variations from our reported subsurface condilions
are noted during construction, we should be notified immediately to determine if
modifications to our recommendations are needed. We have strived to conduct this soil
evaluation in a manner consistent with that level of care and skill ordinarily exercised by
members of the profession currently practicing under similar conditions in the locality of
this project. No othcr warranties, implied or expressed, are made. The recommendations
presented herein are intended solely for the use of Spicer Group and their design
consultants 1n evaluating this site for the specific development being proposed.



DE/21/2011 0335 IFAK = Fam I 005/013

IL. DESRIPTION OF INVESTIGATION PROCEDURES

A. Field Operations

Seven soil borings, labcled as Borings B1, B3 through B35, B11 and B21 were drilled to
depths of approximately 30 feet below the existing ground surface along the proposed
route of the sanitary sewer and pump station. Three soil borings, labeled as Borings B,
B8, and B10, were drilled to a depth of 5 feet and two soil borings, labeled as Borings B7
and BY were drilled to a depth of 20 feet below the existing ground surface along the
proposed route of the ncw park roadway, to be named ‘Sunshinc Court’. Four soil
borings, labeled as B12 through B15, were completed within the roadway of the existing
2 mile section of Graham Road north of Gratiot Road. Three soil borings, labeled
Borings B16 through B18, were drilled to a depth of 20 feet below the existing ground
surface in the area of the proposed relocation of Faucher Drain and two soil borings,
labeled Borings B19 and B20, were drilled to a depth of 30 feet below the existing
ground surface in the area of the proposed detention basin adjacent to the relocated drain.
Refer to the attached soil boring location diagram for general location of these soil
borings. Spicer Group determined the number, depth and locations of the soil borings.
We did not determine ground surface elevations at the soil boring locations.

The soil borings were performed by a trailer-mounted rotary drll rig in general
accordance with the American Society of Testing and Materials (ASTM) Standard D-
1385 (Penetration Test and Split-Barrcl Sampling of Soils) and ASTM D-1587 (using
hollow-stem, continuous flight augers to advance the holes. The sampling intervals,
standard penetration test results (N-values), groundwater observations and other pertinent
field information are shown on the Soil Boring Logs included in the Appendix of this
report. The symbols and notations used on the boring logs are defined on the General
Notes, also appended o this report.

B. Laboratory Testing

The soil samples were sealed in labeled glass jars in the field and returned to the
laboratory where they werc visually classified by an experienced soils engineer in general
accordance with the Unified Soil Classification System (USCS) (ASTM Standard D-
2487). These descriptions appear on the appended Soil Boring Logs. A chart that
describes the USCS group symbols, which appcar in parenthesis after the soil
descriptions, is also included in the Appendix of this report.

Additionally, selected representative portions of the cohesive soil samples were subjected
to moisture content and calibrated hand penetrometer tests and torvane shear tests. The
moisturc content of a soil sample is the ratio of the weight of water in the sample to the
oven-dried weight of the soil, as determined by ASTM Standard D-2216, expressed as a
perceniage. In the hand penetrometer test, the unconfined compressive strength of a soil
sample is estimated by measuring the resistance of the soil to penetration of a calibrated
spring-loaded cylinder. The capacity of the hand penetrometer is 4-1/2 tons per square
foot (tsf). The Torvane shear test estimatcs the undrained shear strength of cohesive
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soils. The Torvane can measure shear strengths ranging from 0.1 to 1 ton per square foot,
Results of these laboratory tests arc shown on the appended Soil Boring Logs.

III. DESCRIPTION OF SUBSURFACE CONDITIONS

The soil profile description and groundwater observations discussed herein are intended
to provide a brief and general summary of the typical subsurface conditions encountered
at this site. For a more detailed description of the soil and groundwatcr conditions
encountered at the respective boring locations, please refer to the attached Soil Boring
T.ogs and Soil Boring Location Diagram. The stratification lines of the boring logs are
intended to indicate a general transition between soil types and the actual transition may
vary between boring locations.

A. So0il Conditions

It appears a somewhat uniform soil profile was noted along the proposed sanitary sewer
utility. These somewhat distinct soil profiles have been separated by major roadways the
proposcd sanitary sewer line is to be along, pump station locations and wastewater
treatment facility.

Proposed Sanitary Sewer Line along Gratiol Road

In Soil Borings B3 through B5 and B21, the top fcot or seconsisted -of variable surlicial
deposits. Beneath these surficial materials at Soil Borings B4 and BS, deposits of finc to
clayey sand was encountered to depths of about 8 to 13 feet below the existing ground
surface. Beneath these surficial materials and granular deposits at the above stated soil
borings locations, hard to very soft, silty or sandy clay layers were encountered to the
explored depth of soil borings. At Soil Boting B21, very stiff clayey silt was encountered
at a depth of 17 feet, extending to a depth of 19% feet and a 2 foot layer of medium densc
fine sand was encountered at a depth of 22 feet below the existing ground surface. These
cohesive layers exhibited hand penetrometer unconfined compressive strengths ranging
between less than % tsf and in excess of 44 tsf. Torvane shear strength values in the soft
lo very soft, cohesive soils ranged between 0.10 to 0.28 tsf Corresponding natural
moisture contents varied between 9 and 43 percent. These cohesive soils appear to be
somewhat normally consolidated to sliphtly over consolidated.

Proposed Sanitary Sewer Line along Graham Road including Pump Station

In Soil Borings B1, B2 and B11, the typical soil profilc generally consisted of surficial
deposits of variable topsoil and fill materials. Clayey silt, silty and sandy clay was
encountered beneath these surficial materials to the explored depth of the soil borings.
These cohesive laycrs exhibited hand penetrometer unconfined compressive strengths
ranging between less than /% tsf and in excess of 4'4 tsf. Corresponding natural moisture
contents varied between 7 and 43 percent. Torvane shear strength values in these soft to
very soft, cohesive soils ranged from 0.14 to 0.25 tsf. These cohesive materials appcar to
be normally consolidated to slightly over-consolidated.
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Proposed Sunshine Court Roadway

In Soil Borings B6 through B10, the typical soil profilc generally consisted of surficial
deposits of silty or sandy clay topsoil. Beneath the surficial materials described above,
silty clay was encouniered beneath the materials described above to the explored depth of
the soil borings. Hand penetrometer unconfined compressive strengths in these clays
were ranged from % tsf to 44 tsf.  Corresponding natural moisturc contents in these
cohesive soils varied between 16 and 38 percent.

Proposed Reconstruction and Widening of Existing Graham Road

In Soil Borings B12 through B15, the typical soil profile generally consisted of 11 to 12
inches of bituminous pavement overlying 7 to 11 inches of crushed limestone base, with
the exception of Soil Boring B12, where the existing asphalt pavement was overlying
approximately 3 inches of fine sand sub-base. Silty and/or sandy clay layers werc
encountered beneath the pavement matcrials described above to the explored depth of the
soil borings. The noted pavement section matcrials were medium dense in relative
density with a standard penetration resistance (N) value of 10 to 16 blows per foot (bpf).
Hand penetrometer unconfined compressive strengths in these clays ranged from 1 tsf up
to 4 tsf. Corresponding natural moisture contents in thesc cohesive soils vared between
15 and 31 percent.

Proposed Re-location of Faucher Drain and Detention Basin

In o1l Borings B16 through B18, the typical soil profile generally consisted of surficial
deposits of clayey topsoil and granular topsoil materials. At Soil Borings B17 and B18,
granular material was encountered beneath these surficial deposits to depths of 1% to 1%
feet below the existing ground surface. Beneath these surficial and granular materials,
sandy and silty clays were encountered to the explored depth of the soil borings. At Soil
Borings B17, B18 and B20, thin clayey silt layers were encountered at depths of 6%, 3%
and 6%, respectively. Hand penetrometer unconfined compressive strengths in these
cohesive materials ranged from less than % tsf to in cxcess of 4% tsf. Corresponding
natural moisture contents in these cohesive soils varied between 11 and 42 percent.
Torvane shear strength values in these cohesive soils ranged from 0.20 to 0.33 tsf. These
cohesive materials appcar to be normally consolidated to slightly over-consolidated.

B. Groundwater Observations

At the soil borings along Gratiot Road, Borings B3 through BS and B21, groundwater
seepagc was noted during the drilling or sampling operations. at depths of 12°-0”, 3°-0”,
4’-0” and 22°-0", respectively. At soil borings performed along Graham Road,
groundwater was only cncountered in Soil Boring B2 at a depth of 12°-0” below the
existing ground surface. No groundwater seepage was noted during drilling or sampling
opetations of Borings Bl and B11. Boring B17 performed along the proposed relocation
of Faucher Drain, groundwater scepage was noted during the drlling or sampling
operations at a depth of 12°-0”, No groundwater seepage was noted during drilling or
sampling operations in soil borings B16 and B18, At soil borings B19 and B20, ground
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water seepage was noted at a depth of 22°-0”. No groundwater seepage was encountered
in the rernaining soil borings during the drlling and sampling operations. Upon
completion of the drilling operations and removal of the augers from the ground, there
were visible signs of groundwater seepage in soil borings B1 through 135, B7, BS, Bl1,
B16, B20 and B21 at various depths ranging from 4°-5” to 25°-0". All of the bareholes
were backfilled with natural soils wpon their completion; therefore no long-term
groundwater observations are available.

Due to the inherent low permeability in cohesive soils, such as those typically encountered
at this site, a long time may be required for the water level in an open bore hole to stabilize
with the long-term hydrostatic groundwater level. For this reason the absence of
groundwater seepage into a bore hole during or shortly after completion of the drilling does
not necessarily mean the long-term hydrostatic groundwater level is below the explored
depth of that particular boring. For this reason, the relatively short-term watcr level
observations, as noted above, may not provide a reliable indication of long-term hydrostatic
groundwater leve] at this site. Where granular soil layers are interbedded with cohesive
soils, a complicated subsurface hydraulic condition, including the possibility of perched
groundwater accumulations, artesian flow or multiple aquifers, may arise. To accurately
determine the position of the long-term hydrostatic groundwater level in this area, and to
differentiate perched groundwater conditions, it would be necessary to install piczometers
along the proposed sanitary sewer alignmment.

-+ In our experience the depth at which the soil color changes from brown to gray often marks
the approximate position of the hydrostalic groundwater level, particularly in cohesive
soils. This color change, which results from the lack of soil oxidization below the
hydrostatic groundwater level, was noted to occur at depths of approximately 8 to 19% feet
below the existing ground surface in our soil borings. On this basis and from our
expenence in this area, we estimate the long term hydrostatic groundwater level is between
depths of approximately 8 to 19% feet below the existing ground surface at the various soil
boring locations along the proposed sanitary sewer routcs, pump stations and relocation of
the Faucher Drain. Groundwater seepage observed in Soil Borings B4 and BS is judged to
be the result of perched groundwater accumulations in the granular deposits.

Perched groundwater accurnulations develop when surface runoff infiltrates the more
pervious sandy or silty soil layers and partings above or within relatively impermecable clay
mass. These groundwater accumnulations may then become temporarily trapped or
"perched” above the long-term groundwater level, For this reason, perched groundwater
accumulations are generally more prevalent during the spring months after the snow melts

- or following periods of prolonged precipitation and they may essentially disappear during
extended dry periods. Based on our soil boring information, conditions appear to he
favorable for perched groundwater accumulations to develop at relatively shallow depths at
this site given the presence of occasional granular soil infrusions and lenses within the
massive clayey substrate,
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Normal variations in the depth of the prevailing groundwater level should be expected
due to its undulating surface. The long-term hydrostatic groundwater level at this site
should be expected to fluctuate with variations in precipitation, evaporation and surface
runoff. The groundwater levels indicated on the soil borings and discussed above
represent the conditions at the time the measurements were taken.

1V, CONCLUSIONS AND RECOMMENDATIONS

The recommendations submitted hercin have been based upon available soil boring and
site plan information and the preliminary design details for the proposed development. If
our understanding of the project, as previously described, is inaccurate or if any revisions
in the plans are made, they should be brought to our attention so we may determine if
changes (o our recommendations are required. Likewise, if significant variations in the
reported subsurface conditions are encountered during construction, we should be
notificd immediately.

A. Proposed Pump Station Structure

It is our understanding that the proposed depth of the pump station will be at a depth of
about 30 fect below the existing ground surface in the area of Boring B2. The soils at
this bearing clevation generally consisted of hard to very hard, sandy clay. We
recommend pump station structure should bear directly on these hard sandy clays. A net
allowable design bearing pressure on the order of 6,000 pounds per square foot shall be
utilized to proportion the pump station foundation system at this stated bearing clevation.

Considering the depth of the required excavation for the proposed pump station, the
contractor shall be required to engapc a professional engineer licensed in the State of
Michigan to prepare evaluate the proposed open cut cxcavation or if necessary, prepare
design drawings and specifications for a braced type excavation shoring system capable
of supporting a maximum lateral earth pressure as shown on appended sketch. Lateral
earth pressure diagrams assume the levels of bracing are provided and installed such that
it would be classified as a braced excavation. Any associated construction surcharge
loading adjacent to the proposcd trench should also be taken in account during shoring
design.

With repard to settlement, we estimate total post-construction settlement for pump
stations designed and constructed in accordance with the recommendations presented in
this report will be on the order of % inch or less for the design given. This estimate is
based on the anticipated loading conditions ar.d our experience with similar soils.

B. Sewer Line Subsoil Suitability and Pipe Bedding Considerations

Based on the available soil boring information and discussion with the civil cngineer, we
anticipate excavations associated with the proposed sanitary linc trench will have their
bottom of excavations at depths of up to 22 feet below the existing ground surfacc at or
near Stark Road and progressing up to a depth about 7 feet below the existing ground
surface at approximately 1500 feet east of Graham Road. Based on the results of our soil
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borings, these excavations will generally terminatc in the natural, soft to very soft clays
near Stark Road eventually terminated in the very stiff clays near Graham Road. Ncar
Stark Road, the anticipated exposed clays at the planned bottom of the proposed pipe
trench in the area of the soil borings will be very prone to disturbance due to construction
activitics. Where soft or unstable subgrade soils are encountered at the excavation
bottoms, we recommend they be undercut and replaced with a layer of clean, well-
graded, crushed aggregate or lean concrete mud mat to minimize further disturbance of
the exposed soils.

The trench excavation will require excavation of medium densc granular materials, very
soft silty clays and/or stiff to very stiff, silty/sandy clay materials. Thercfore, the contractor
shall be required to cngage a professional engineer licensed in the State of Michigan to
prepare design drawings and specifications of a trench shoring system capable of
supporting a lateral carth pressure as shown on appended loading diagram (assumcs lcvels
of bracing provided such that the system would be classified as braced). Engineer needs to
verify bottom of excavation has an adequate factor of safcty for heave. Any associated
construction surcharge loading adjacent to the proposed trench should also be taken in
account during shoring design.

We recommend the sewer pipe be placed on a minimum 4-inch thick layer ol compacted
granular bedding material to help improve subgrade support and assist with grade control
for the proposed utility. Where belled pipe joints are used, hand cxcavation may be

© necessary- to ensurc the minimum bedding thickness is maintained. at the joint-locations.
Additionally, compacted granular {ill material should be placed across the entire bottom
of the excavation at least up to the spring-line of the pipe to provide added stability and
lateral support for the new sanitary sewer pipe.

Where pipe bends in excess of 20 degrees arc required, appropriate blocking should be
provided to laterally support the pipe against movement. In general, the soils encountered
in our $oil borings may be presumed to have a minimum allowable passive resistance of
300 psf. If higher allowable passive earth pressures are warranted, we should be
contacted to provide a more thorough analysis for desigm of blocking structures.

C. Pavement Subgrade Preparation for Proposed Sunshine Court

Basced on the available soil boning information, stiff to hard existing silty clay deposits
are present over the entire proposed roadway areas. We believe these natural deposits
may be suitable for support of the proposcd pavements following implementation of
propct subgrade preparation activities as recommended herein.

We recommend the following pavement subgrade preparation activities be implemented
at this sitc. All surficial sod and topsoil materials should be stripped from the roadway
areas. Based on our soil boring information, we anticipate up to one foot of surlicial
topsoil materials will need to be removed in the area of Soil Borings B6 through B10.
Following the removal of these surficial materials, the exposed subgrade materials will
consist of natural silty clay deposits. It will be necessary for these exposed subgrade
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materials to be thoroughly proof rolled under the observation of a qualified soils
engineet. The proofrolling should be performed with a fully loaded dump truck or other
heavily loaded pneumatic tired vehicle making continuous side-by-side passes across the
entire floor slab area. The purpose of this procedure is to uniformly compact the surface
and locate any soft areas that may require stabilization. Subgrade areas that deflect
excessively or ‘pump’ during proof rolling should be cxcavated and backfilled with
acceptable engineered fill.

After the exposed subgrade materials have been properly prepared, as described above,
enginecred fill can be placed to the planned final subgrade elevation. Recfer to section
below for material and placement requirements.

D. Engineered Fill Reguirements

All engineered fill for the sewer line installation portion and proposed roadway
construction of this project, including backfill of sanitary sewer line trenches within the
roadway zone of influence or similar structures, should be an approved material frec of
frozen chunks, organics, debris or other deleterious material. The fill should be spread in
level layers not exceeding 12 inches in loose thickness, with each layer being compacted
to at least 95 percent of the maximum dry density value determined by ASTM Standard
D-1557 (Moedified Proctor). A sufficient number of field density tests should be
performed during placement to verify proper compaction is achieved. Fill material
should never be placed on frozen or muddy ground.

In general, the existing fill and natural, granular materials excavated for the proposed
sanitary sewer line may be re-used for engineered fill with the understanding that any
organic material, debris or otherwise deleterious materials must be completely removed
from the proposed fill soil before it is placed and compacted. To facilitate compaction,
we recommend any granular fill materials be placed within +/- 4 percent of the oplimum
moisture content determined by ASTM Standard D-1557 (Modified Proctor). If
necessary to achieve this condition, appropriate moisture reconditioning should be
performed at the time of placement. If it is neccssary (o add moisture, we recommend it
be done be disking and harrowing the soil, as the water is added by spraying, to provide a
relatively uniform moisture content throughout the soil mass. Alternately, if the soil i3
too wet at the time of placement, we recommend it be disked and aerated to allow it to
dry to the desired moisture content prior to compaction, weather conditions permitting.
In open areas, granular fill matcrials should be compacted using heavy vibratory smooth
drummed rollers, however in confined or limited access areas, vibratory plate compactors
are recommended,

In general, cohesive materials are more sensitive than granular fill materials to the
moisture content at which they are placed with regard to achieving proper compaction.
Therefore, we do not recommend any cohesive soils be used for engineered backfill for
this project. Similarly, any organic or otherwise deleterious soils excavated {rom the
sanitary sewer trenches should not be used where engineered backfill is specified. Such
materials could be used where backfill of a general nature is allowed.
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V. CONSTRUCTION CONSIDERATIONS

We do not anticipate any significant problems associated with excavating the pump
station and pipe trench based on the results of our soil borings. We believe for a majority
of the sewer linc thcse materials will be able to be excavated with conventional
equiptnent upon installation of properly designed trench bracing or earth retention
systems. Based on the results of our borings, we believe portions of the proposed sewer
line and pump station will be placed at or below the long-term groundwater table, but
since the underlying soils generally consist of cohesive materials, the rate of groundwater
seepage will be gencrally slow. Some groundwater seepage should be anticipated from
surface runoff, perched water accumulations in upper granular materials above the
cohesive layers and /or granular layers and lenses within the cohesive materials below the
long term groundwater level and they should be manageable with standard sump pits and
pumprs.

Some sloughing or caving of the soils may occur during construction, particularly in
conjunction with the loose granular soils in the upper portion of the excavations. All
excavations must be properly braced or sloped to comply with Michigan Department of
Occupational Safety and Health Administration requirements set forth in Part 9
(Excavation, Trenching and Shoring) of the Construction Standards to protect adjacent
infrastructure and provide a safe work place for construction personnel. As a minimum,
it should be anticipated that worker protection will be required during construction,
consisting, shoring, sloping or shielding. The contractor shall engage a professional
cnpineer to design the required trench bracing or earth rctention system required for this
project, with design drawings and associated caleulations required to be submitted to the
Engineer of Record for this project for review. The practice of stockpiling excavated
soils adjacent to the footing excavation is not recommended as this surcharge loading
may cause sudden collapse of the excavation sidewalls. If material and/or equipment are
to be stored or operated ncar an excavation, additional bracing or shoring must be
provided to resist these heavier surcharge loadings.

The utility excavation bottoms may also become disturbed due to water accumulations
and/or construction operations. All loose or disturbed materials must be completely
removed from the excavations bottoms prior to placing any conerete or utility bedding
materials. Where soft or unstable subgrade soils are encountered, we recommend they be
undercut and replaced with a layer of clean, well-graded, crushed aggrcpate or lean
concrete to minimize further disturbance of the bearing soils. Lean concrete would also
be suitable for this purpose. To further minimize the risk of disturbance, the concrete or
sewer utility pipe should be placed &3 soon as possible afier the excavations have bheen
dug.

I. GENERAL COMMMENTS

Samples taken in the field will be retained in our laboratory for a period of sixty days
from the date of this report and will then be disposcd of, unless otherwise requested.
Samples slored over an extended time period, even in sealed jars, arc subject to moisture
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loss and are then no longer representative of the in-situ condition in which they were
sampled,

During the course of the soil evaluation, procedures were followed which represent
accepted practices in the field of geotechnical engineering. Therefore, discrepancies may
exist between the driller’s field logs and the final Soil Boring Logs submitted operations
and describe field occwrences, sampling locations and other relevant information. The
engineer preparing the reporl reviews the field logs as well as the laboratory soil
classifications and laboratory test data. The linal Soil Boring Logs are then promulgated
based on all the information available from the field and laboratory operations.

The services of a qualified independent testing apency should be engaged during
construction to monitor the earthwork and foundation activities and to verify the use of
proper matenals, equipment and procedures, An appropriatc number of field density tests
should be preformed during the earthwork operations to verify proper compaction is
achieved where engineered fill is used.

REPORT PREPARED BY: REPORT REVIEWED BY:

Pamela K. Howson Michael D. Staley, P.E.
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APPENDIX

GENERAL NOTES
SOIL BORING LOCATION DIAGRAM (Sce Spicer Dwg.)
RECOMMENDATION FOR LATERAL PRESSURES
FOR BRACED EXCAVATIONS
SO1L BORING LOGS (81 THROUGH B21)
UNIFIED SOIL CLASSIFICATION SYSTEM

] 001/025



DE/A21/2011 03:471 IFAK = Fam ] 002025

= N

SNYDER & STALEY ENGINEERING, P.L.C.

GENERAL NOTES

Drilling and Sampling Symbols Water Level Measyrement Symbols
55 - G&plit—spoon  Sample = 1 1/2" 1D, WL = Water Level
2”7 0.D. excapt whera noted. WD -~ While Drilling
3T = Shalby Tube Sample — 3% 0.D. AB = After Boring
excapt whare noted. WC — Wet Cave=In
A3 = Augser Sample DC  — Dry Cave=In
BS - Bag Samgple W —  While Sampling
WS -  Wash Sample NOTE;
RC — Reck Core wlth Diamond Bit—NX 3ize Water levels indicated on the beoring legs are the
except where noted. levels measured in the boring ¢t the times indicatsed.
NRE — HNo Recovery With |lmpaervious Soils, short ferm obsarvations of
PS5 = Probe Sample water level may not be an aceurate Indication of
DR = Dreove Rock the long term ground water lavel. These lavels may
D3 - Disturbed Sample alse flustuate throughout the year with varlations

in precipitation, evaperation, and runoff.

Soil Property Symbols

N — Standard Penetrotian Resistance {ASTM D-1586. Blows of @ 140 |b hammer falling 30 inches
req’'d to drive a 2 Ingh 0.D. spllt—spoon sampler (except where otherwise noted} 1 ft Into the soll).
qp — Callbrated hand penetromeater unconfined compreszsive strangth, tsf.
qu — Controlled strain unconflned compressive strength, tsf (ASTM D—2166)
cs — Callbrated Torvane shear sirength, tsf.
w = Wafer content, % (ASTM D—2218)
T — MNatural unit weightf, pef,
LL = Liquid Limlt, % (ASTM D-4318)
FL - Plastie Limi, % (ASTM D-4318)
FI - Plasticlty Index, % (ASTM D-4318)

samole Classification

All Somplas are visually classified in gensral gccordance with ASTM Stanmdard D—24&7 (Unified Soil
Classification System), unless otherwlza neoted.

PARTICLE SIZE CONSTITUENT_TERMS
Boulders; . .Greatar than 12" (305mm) Few/Traca:, . .. .. . ... ... Less than 10%
Cobbles:, .., . .. 3" to 12" (76mm to 305mm QOccasional /Trace fo Some:. . 10% ta 20%
Coarse Gravel: . 3/4" to 3" (19mm fto 7Ernm% Frequent/Some:. ...... .. . . 20% to 35%
Fina Gravel:. ... .#4 fo 3/4" (4.75mm to 19mm) And: .. .. . _.35% for each type
Coarse Sand:. .. #10 to #4 (2.00mm to 4.75mm) of soil identified.
Medium Sand:. . . #40 to #10 (0.425mm to 2.00mm)
Fine Sand:. . .. #200 to #40 (0.074mm to 0.425mm) ;
Silt:. ... ... .0.005mm to 0.074mm ZJoil constlutents area based on visually
Clay=. ............ Less than 0.005mm estimated quantities.
RELATIVE DENSITY OF GRAMUIAR SQILS CONSISTENCY OF COHESIVE SOILS
STANDARD PENETRATION UNCONFINED COMPRESSIVE

{N) YALUE, BLOWS / FO SIRENGTH (qu or ap). tsf
Very Loose. ......... . .. .....Lass than 4 Yary Soft.. . .. ... . .. Less than 0.25
Lao=a 4 — 8 Seft ... L L0.25 — 0.49
Medium Denze. ... ... . .. ... ... . .. A0 —~ 29 Firmo o0 .0.60 — 0.99
Dense. ... ... .30 = 48 Stiff ... ... c ... .....1.00 = 1.88
Very Derse . ... ..., . ......... .50 — 80 Vary SHfF. ... . L . 2.00 — 399
Extramely Dense........ .. ... Greagter than 80 Hard ............. ... Graataer than 4.00
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8 = DEPTH TOLONGTERM  (FT) -
GROUNDWATER LEVEL
IN THE AREA OF SOIL BORING B2 =

H
d

Sc = SURCHARGE LOADING (PSF) y

Plo(MAXD

EXISTING
{  GROUND SURFACE

0.30H

(]

H |- 0.93H

= DEPTH OF EXCAVATION (FT) >
= DEPTHTO LONGTERM  {FT) |
GROUNDWATER LEVEL

* . Pw=624 (H-db
(MAXD

SOIL LOADING HYDROSTATIC LOADING

=Sc+135PCF (H)-2300PSF —= -

NOTE:

ANY SURCHARGE LOADING AT THE SURFACE NEEBS TO BE ADDED TG THESE
LOADING DIAGRAMS. WE RECOMMEND A MINIMUM QF 300 PSF SURCHARGE
LOADING BE APPLIED FOR DESIGN PURPOSES.

Recommendation for Lateral Pressures for Braced Excavations

SCALE: NTS
PROJECT MUMBER: o PROJECT TITLE:
11-1380-098 OATE: 081711 Uqﬂ—uﬁm.mn_ Renewable m:mu@..___. Park w SNYDER & STALEY ENGINEE mnzmi P.LLC.
SHEET NUMBER: DRAWN BY: EPF. Thomas Township, Michigan CONSULTING ENGINEERS
m —l—l_l A SHEET TITLE; 3085 BAY ROAD, SUITE 6
H + SAGINAYY, R ABE03

KD BY:  MDS Recommendation far Laieral Pressures PH: (883) 7871710 FX: (985) 7871715

SHT 1 OF 1 ) for Braced Excavations
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A SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BEORING LOG

Boring No: BT

Project: RENEWABLE ENERGY PARK Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
=y
c| &|os =
. a. . D |5 o |08l E|%m =]
Description of Material (£|2 5| & |58| S[€8|2 |25 |as
P12 = | = |5 28|52 25|2E |55
G C = al — -
LA | B |ae]Ee|58|55 |88 |22
EEIE N ¥
o o =] qp | Qu | c3 w
A vy | v [Blows
() Per Ft| (1sf) | (Isf) | (t=f) | (%) | (pef)
Driller reported B inches of sandy clay
TOPSOIL; trace fine gravel and vegetation — /[
- S| 7 2
_\ dark brown (CL-TOPSOIL) / 513 iy
Silty CLAY; trace sand and vegetation — B
_\ brown — very stiff (CL) ™ s S2 |85 [ 12| 1 22
Silty CLAY; trace sand and vegetation, few
_\, gray silt partings - brown — stiff (CL) /-_ s3 | s8] 17 |3 20
Silty CLAY: trace fine sand = brown = very
., stiff (CL) B
/__10 54 | 55 | 19 25 24
Silty CLAY — brown — very stiff (CL)
_15. S5 |55 | 4 K1/4 .15 43

Silty CLAY; trace fine sand — gray — very —
soft (CL) —

ol S6 | SS| 2 Ki/4  [0.14] 35

ol 57 | S5 | 10 [1/4 0.22| 24

Clayey SILT — gray — very soft (ML)

Sandy CLAY; trace fine gravel and silt -
gray — hard (CL) 30 SB | S5 | 53 | 41+ 7

Boring Terminated at 30 feet

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil,

WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: AFT Drilling  Foreman:_B. BELLOWS
_25'-0" |Immediately After Completion Started: 05/18/11 _ Drown By:_P. HOWSON 1 of 1

@___.  After Completion |Completed: 05/18/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

= N

Boring No: B2

Project: RENEWABLE ENERGY PARK Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
[
c| &|w8 =
. e : D |5 s 2| E|E2 >
Description of Material El5l o |8 |g2| _8|gf e, |55 e
— | - — ™| o%| o a -
T|e| » | |E5|55|2E5|52| 85|58
Hﬂ_n_a_mn.In.::un—wIc_)EE
El E|E W ulcs | w [ ¥
Al @ u?b Blows ap q
() Per Ft.| (tst) | (1sf) | (tsf) | (%) | (pcf)
Driliar reportad 7 inches of fine sand
TOP3DIL; trace clay and vegetation — dark /_ <1 |ss | o 18
-\ brown — moist (SP—TOPSOIL) B 12 i
Fine SAND; trace vegetation — brown — moist/T
- loose (SP) s S2 |ss| 8 |2 33
Sandy CLAY; trace silt and vegetation -
mloﬂled brown w/ gray = stiff (CL) 53|33 | 14 | 3 26
Silty CLAY; troce fine sand and vegetation,
few partings and lenses — mottled brown T o
w/gray = very stiff (CL} g S4 ¢SS |19 | 3} 23
silty CLAY; 2 Inch layer of clayey silt at i
approx. 6 feet -- brown — very stiff (CL) —
Silty CLAY; trace fine sand — gray — very _15ES S5 |10 |1/4 0.24| 30
stiff to very soft (CL)
ool S6 | 55| 25 |3/4 6]
Clayey SILT; trace fine gravel — gray — firm [~
(ML) ~
Clayey SAND; trace silf and fine gravel - _25. 5785|129 (1 4 '6
_\ gray — moist — medium dense (SC) /_
Sondy CLAY; trace fine to coarse gravel and B
sit — gray = hard to very hard (CL
ey d (eL) T3l S8 | S5 | 85 | 43+ 9
Boring Terminated at 30 feet |
NOTE: Changes in soil stratfification indicated by lines are approximate., In situ,
the fransition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
12'—0"_ While Sampling or Drilling Rig: AFT Drifling  Foreman: _B. BELLOWS
12-3"  Immediately After Completion Started: 05/18/11  Drawn By:_P. HOWSON i of 1
@_ . After Completion  |Completed: 05/18/11 Approved: _M. STALEY
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5 SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B3

Project: RENEWABLE ENERGY PARK Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUR
c| 255 E
' . D |5, =S| 2|ga S
Description of Material AHE & 58| Bl=Ele |ft|es
= == T | OB 20 |H2|5
Tlel o = 2555|2552 (8% 5%
H| gl & & |o|Ta |50 =6 |=O | ZX
E| E = N
o| = o gp | qu | cs w L1
| Blows
{f) Per Ft.[(Isf} | (t=f) | {tsf) | (%) | (pef)
Driller reported 3 inches of sandy clay
TOPSOIL overlying 7 inches of silty CLAY B
-\ (CL-TOPSOIL) B S1]5°16 12 24
Silty CLAY; trace fine sand and vegetation — [~
M\ Mmottled brown with gray — very stiff (CL) /__ 5 S2 | sSs| 5 1 21
Silty CLAY; trace fine sand and vegetation —
—\ brown — stiff {(CL) /__ $3 | ss |13 | 23 26
ol 54 | S5 15 | 3l 28
Silty CLAY; tfrace fine sand, oeccasional —
partings and lenses — brown — very stiff —
(cL) -
~ .l S5 |s5| 5 [3/4 30
—20. S6 | SS| 4 |1/4 0.23| 27
Silty CLAY: trace fine sand — gray — firm to |
very soft (CL) B
Bl 57| S5 | 8 [1/4 0.20| 26
—30- s8 | ss| 8 ki/4  |o.10] 35
Boring Terrminated at 30 feet |
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted,
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
12°—0"  While Sampling or Drilling Rig: AFT Drilling  Fereman: B. BELLOWS
20-1"  Immediataly After Completion Started: _05/20/11 Drawn By: _P. HOWSON 1 of 1
@__ . After Completion (Completed; 05/20/11  Approved: M. STALEY
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A SNYDER & STALEY ENGINEERING, P.L.C.

SOIL BORING LOG Soring No: B4
oring No:

Project: RENEWABLE, ENERGY PARK Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW_CTY, MICHIGAN Client; SPICER GROUP
g| & =
= el v =) C
» . - D £m @ _D:,% E E-E |
Description of Material |£(5| 5| & (55| 5|€8|2, |&=|es
P12 < |~ |E|ge|gE|Eg |t |5
Tlel = | » EBs|los|les| || oD
Hn_u_E_t;n?_Inq:uHmEuza
E E c | N |gp|qu|es | w ¥
1| vy | 7 |Blows
(1) Par Ftf (tsf) | (isf) | (tsf) | (%) | (pef)
Driller reported 8 inches of crushed limestone{
\ FILL (GP—FILL) B 51| ss | 7
Fine SAND; trace silt and clay; few pockets —
claysy sdnd and sandy clay — brown — s 57 | s5 | 3
moist — loose (SP)
- 33 | 55 1
Fine SAND; trace silt and clay — brown - : 3 ]
wet — loose to very loose (SP) 10 34 |88 1
Silty CLAY; trace fine zand - gray — stiff N
(CL) 15 S5 | 55 | 14 | 1 22
2 BEIEEE 21
Silty CLAY; truce fine sand — gray — =tiff to
very soft (CL) —
_25'57 $3 [ 10 | 14 30
S S8 | 55| 3 [1/4 0.17| 43
Boring Terminated at 30 feet |

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING SHEET
3'=0”  While Sampling or Drilling Rig: _AFT Drilling  Foreman: B, BELLOWS
WC 4'—8" Immediately After Completian Started: 05/20/11 __ Drawn By:_P. HOWSON 1 of 1

@___. _ After Completion |Completed: 05/20/11 Approved: _M. STALFY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B3

Project; RENEWARLE ENERGY PARK Project No: 11-130-098
Logation; THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN  (Clisnt: SPICER GROUP
c| 2|45 E
A - D |=, =2| g|&a =
Description of Material |E|S| 5|8 55| 5|82 |2si5.
Pl = |~ 25 |u%| 68|95 | ©8|5%,
Tle|l o | B55|55|85|52(355 |55
HI IS 8|2 v |Ta |56 |Fn |F0 |=F
gl 5|5 N Tap [quos [ w]|¥
VI vy | 17 fBlows
(i) Per Ft. (tsf) | (tsf) | (tst) | (%) |{pcf)
Driller reported 3 inches of SOD overlying 7
inches of fine to medium sand FILL B <1185 | 2
(SP—FILL) —
Fine SAND; trace =ilt, clay and vegefation — I
brown — moist — loase (3P) ™ 5 52 | 55| 18
Clayey SAND; troce to some organics, frace
silt — dark brown to black — meist — B )
medium dense (SC) — 53 |58 |15
Clayey SAND; trace o some organics — B
black — moist — medium dansa (SC) 10 54 | S5 | 10 |3-3 24
Fine SAND; trace silt and clay — gray -
| very moist fo wet — very loase (SC) B
Fine SAND; tfrace silt and clay — brown - -
wat — medium dense (SP) _15. 5| ss | 1111 o7
-
ol 56 |ss!| 7 | 1 30
Silty CLAY; trace fine sand — gray brown - |
stiff to very soft (CL) |
™ 9g 87 | S8 | 2 K1/4 0.18| 43
—
3ol S8 | 5SS | 4 Kk1/4 0.15| 40
Boring Terminated at 30 feet »
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
. A=0"  While Sampling or Drilling Rig: AFT Drilling  Foreman: _B. BELLOWS
4'=57  Immediately After Completion Started: _05/20/11 _ Drawn By:_P. HOWSON 1 of 1
. @_ . After Completion |Completed: 05/20/11 Approved: _M. STALEY
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A SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B&

Project: RENEWABLE_ENERGY PARK . Project No: 11-130-098
Location; THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
|
c| =|ows =
A : D |5 ol | £|&% S
Description of Material E £ 5 S 8| s|Eé|e |8t|ox
— — Lo Tw|on| o Og |2 | 5
T|le|l « |« 55|5% 2E|E2 |55 |58
H| & &| o o |Ta |56 |=n |FO =%
E| E|E [V
Gl o =] qp | 49u | cs w T
v | ) Blows
(f) Per Ft.[ (tsf) | (taf) | (tsf) | (%) | (pef)
Silty clay TOP3OQIL; trace fine sand — dark
gray (CL-TOPSOQIL)
Slity CLAY; trace sand — mottled, brown w/
gray - stiff (CL)
S1 |55 |14 | 1% 18
Silty CLAY; trace fine sand — mottled brown
w/ gray — very stiff (CL)
52 | 83 18 3} 26
9
Boring Terminated at 5 feet

NOTE: Changes in soil stratification indicated by lines are approximate. In sifu,

the tfransition between materials maybe gradual unless ofherwise noted.
The beored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: _AFT Drilling  Foreman:_B. BELLOWS
NONE  Immediately After Completion Started: 05/21/11 _ Drown By:_P. HOWSON 1 of 1

e_ - After Completion |Completed: 05/21/11 Approved: _M. STALEY
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é SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B7

Project: RENEWABLE ENERGY PARK Project No:____ 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW_CTY, MICHIGAN Cliant: SPICER GROUP
5 =5 =
= = c
N . D [< 02| gl =
Description of Material E |5 s & |5E|_slEe|e |22 |es
| = = o = g |-=2
T|lel = |2 55|55 2558|385 |6
H 2 &| g |99 [Ta |De|=0n |20 |ZF
E| EIE TN [ap [qu|es [ w | ¥
U1l vy | v Blows
_ (1) Per Ft.f (tst) | (Isf) | (tef) | (%) | (pct)
Slty CLAY; trace to some fine sand - dark
gray to black (CL) —
- 31|55 | 11 21 24
Slity CLAY; trace fine sand — mottled, gray
w/ brown — very stiff (CL) B
55 7 3 31
Silty CLAY: trace flme sand, occasional brown
silf lenses ~ brown — very stiff to hard to 58117 | 4 25
soft (CL) —
SS | 14 | 4=2 25
Clayay 3ILT; trace coarse gravel — brown -
N\ very stiff (cL) /]
Silty CLAY; trace fine sand and coarse gravel
— brown — very stiff to very soft (CL) -
_15I S5 | ss| 6 [1/4 0.33| 38
Silty CLAY; trace fine sand = gray — very -
soft to stiff (CL)
B S6|SS ) 68 | 1 26
20
Boring Terminated at 20 feet
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil,
WATER LEVEL QBSERVATIONS BORING SHEET
5'-9" _ While Sampling or Drilling Rig: AFT Drilling  Foreman: B. BELLOWS
13'-8" Immediately After Completion Started: 05/21/11 Drawn By:_P. HOWSON 1 of 1
@_ . After Completion |Completed:_05/21/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B8

Project: RENEWABLE ENERGY PARK Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
i
| £|gs =
s g . D |5 2| E|2% =

Description of Material E|lZ| = | & |58 elE8|e |8e|aa

Pl = |~ |28|e%|s2|g5|HE| 55

T|le|=|e 55|65/ 25|52(85 |52

H|& & | & [Va|Ta |20 = |ZFO | =X

EIE|E N [qp | qu]cs | w ]| ¥
i 1 | 0 [Hlows

{f) Per Ft. (isf) | (tsf) | (tsf) | (%) |(pef)
Sandy clay TOPSOQIL; trace silt — dark gray
te black (CL—TOPSOQIL)
Silty CLAY; trace sand, few pockets of fine
sand - mottled, brown w/ gray — very stiff
(cL)

51| 55 | 13 2 16
Silty CLAY; frace fine gravel — mottled brown
w/ gray — very stiff (CL)
52 | 55 | 18 2 24

5

Boring Terminated at 5 feet

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless ctherwise noted.
The bored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: _AFT Drilling  Foreman:_B. BELLOWS
NONE  Immadiately After Completion Started: 05/21/11 _ Drawn By: _P. HOWSON | 1 of 1

®_ After Completion  |Completed: 05/21/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B9

Project; RENEWABLE ENERGY PARK —. Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN  Client: SPICER GROUP
L
c| 2g5 -*g
¢ s . D |5, =8| 2|gw =
Description of Material Els|a | & |SE|_gles|e, |8 s
- = L T 2B | o Y9G | Gh= | 5
T|le| 2| |S5|55|2E|58| 25|55
H Bl a | @ |V |Ta S0 |- |ZO | ZF
El E| S "N [ap [qu]es | w | ¥
| v | 7 Blaws
() Per Ft.| (tsf) | (isf) | (tsf} | (%) | (pef)
Sandy CLAY - dark gray (CL)
- . ST | 35| 6 1 18
3ilty CLAY; trace fine samnd — brown — shHff
to very stiff (CL) ~
“5 S2 | Ss | 11| 24 24
- 33| 35|22 4 25 |
Silty CLAY; frace fine sand, occasional brown ' )
st lanses and partings ~ brown — very stiff
te hard to very stiff (CL) S5 | 14 | 3 28

Silty CLAY; troce fine sand, few fine sand —

35 | 58 1/4 0.
partings = hrown — wvary soft (CL) 15 4 &1/ 20| 28

Silty CLAY; trace fine sand - gray — firm —
(CL)

s6 | ss 110 |3/4 22
20

Boring Termingted at 20 feet

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,

the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil,

WATER LEVEL OBSERVATIONS BORING SHEET
14'=6"  While Sampling or Drilling Rig: AFT Drilling  Foreman: _B. BELLOWS
WC 18'—6" Immediately After Completion Started: 05/21/11 __ Drqwn By:_P. HOWSON 1 of 1

@__ .  After Completion |Completed: 05/21/11 Approved: M. STALEY
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é SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No; B10
Froject: RENEWABIF ENERGY PARK Projsct No: 11=-130-098
Location; THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
®|_ =
D|E 5 "ﬂE_’ 85 S
. - - [=71 = =
Description of Material El5la| 2|58 2682, |88 =
— — == o o o < Pl
T|lo|l o | |55(55|2E|E2 |2 |55
HD_D_ n_mD_In_:uuHmzuz%_
ElE|E N {qplqules | w| ¥
O v | v [Blows
() Per Fil (tsf) | (1sf) | (tsf) | (%) | (per)
Sandy clay TOPSOIL; trace silt — dark brown
(CL-TOPSOIL)
Silty CLAY; trace fine sand — brown — very S1|Ss| 4|2 22
stiff (CL) —
Silty CLAY: trace fine sand, few fine sand B
lenses ~ brown — stiff (CL) 2|88 121 23
5
Boring Terminated at 5 feet
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transiticn between materials maybe gradual unless otharwise noted.
The bored hole was backfillea with natural soil,
WATER LEVEL OBSERVATIONS BORING SHEET
NONE_ While Sampling or Drilling Rig: AFT Drilling  Foreman: B. BELLOWS
NONE  Immediately After Completion Started: 05/21/11  Drawn By:_P. HOWSON 1 of 1
@__ .  After Completion |Complefed: 05/21/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B11

Project; RENEWABLE ENERGY PARK Project No; 11~130-098
Locatiorn: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Cliant: SPICER GROUP
i
c| 2|wb =
- - - D "_E.‘ -B‘E E E'a o
Description of Material £ 15| o & 58| gl€8|2, |82 e
Tlel o | 85|55 2E|52|85!85
H| g o A (o | To |20 | = | = | ==&
ElE|E [N [agp |qu cs | w | ¥
Ll v | v fBlows
(f1) Per Ft)| (1sf) | (1sf) | (tsf) | (%) |(pef)
Driller reported 8 inches of sandy clay |
_\ TORSCIL — dark brown (CL—TDPSO|L) /_ 51 55 9 1% 20
\__Clayey SILT = brown — stiff (CL) yd
—.,  Silty CLAY -~ brown — sfiff (C[) yan
Silty CLAY; trace sand, few gray =llt partings s S2 55| 9 |1 24
| and lenses — brown — stiff (CL) e
. 33 | 55 | 27 20
Silty CLAY: trace fine sand — brown — stiff 43
(CL) B
1ofll 54 | S5S | 15 | 44 27
Silty CLAY; trace fine sand, few gray silt
lenses — gray — vary stiff (CL) B
‘15. S5 (S5 | 4 |1/4 0.25| 36
Silty CLAY; trace fine sand and fine gravel — — tsﬁ ss | 5 ki/4 0.20| 32
20
gray — very soft (CL)
B EAERAZ 27
Sandy CLAY; trace fine gravel and silt — ~
dark gray — very hard (CL) 2 S8 | S5 | B0 | 4+ 9
Boring Terminated at 30 feet B
NOTE: Changes in soil stratfification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted,
The bored hole was backfilled with natura! soil.
WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: _AFT Drilling  Foreman: _B. BELLOWS
25'-0"_ Immediately After Completion Started: 05/21/11  Drawn By:_P. HOWSON T of 1
@_ - After Completlon  |Completed: 05/21/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
. SOIL BORING LOG

Boring No: B12

Project: RENEWABLE ENERGY PARK Project No: 11-130-0488
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
& oS o
= T =
. . R D % o2 qé gﬁ =
Description of Material AHE = |88| S|€E|e, |Se 5=
— — L -.ﬂ-.’ -D-‘ﬂ_.) [ DU = 5
T|ol o | e |25/55|25|52|85 |85
H.:..E.E_mn.:l:n_:wup—mzuzg
SEE'N'qpqucswu’
|l v | v Blows
(1) Far Ft.| (tsf) | (tsf) | (tsf) | (%) | (pef)
Driller reported 12 Tnches of bituminous
PAVEMENT averlying 3 inches of fine to
medium sand SUBBASE
51155 |18 | 4 15
Sandy CLAY; frace flne gravel — gray green |
- hard (CL)
Silty CLAY; trace fine sand, few fine sand
lenses and gray silt partings -~ brown — stiff
(cL) s2|ss| 7 | 1 24
2
Boring Terminated at 5 feet

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: _AFT Drilling  Foreman; _B. BELLOWS
NONE  Immediately After Complation Started: 05/25/11  Drawn By:_P. HOWSON 1 of 1

@_ . After Completion |Completed: 05/25/11 Approved: _M. STALEY
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5 SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No: B13

Project: RENEWABLE ENERGY PARK Project No: 11—130—098
Location; THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN  Client: SPICER GROUP
- o o5 =
- =
e . D |5 o |log| &|2w =
Description of Material |E|£ 5| & |5E| 5|€8le |2=|5.
P |2 = — "I‘;l-;\.l—:'-|:,,-'q—_1 ED_BE_,_UJ ——
T -] w W EE 5‘: EE EE EE %'g
HI& & E."ﬁ:?f:l:c?f:gv—ﬂmzuz?id
E' EIE ™ Iqp | qu s | w | ¥
1| 1 | 1 Blaws
(1) Per Fi.|(tsf} | (tsf) } (tsf) | (%) | (pef)
Driller reported 13 inches of bituminous
PAVEMENT ovearlying 7 inches of crushed
limestone BASECQURSE —
51|55 (10| 2 17
Sandy CLAY; trace fine gravel, silt and clay
—-'gray — vary stiff (CL)
Silty CLAY; traze fine sand, few gray silt L
partings and lanses — brown - stiff (CL)
s2 |ss| 7 | 1% 22
5
Boring Terminated at 5 feat

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,

the transition betwesn materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: _AFT Drilling  Foreman: B. BELLOWS
NONE__ Immediately After Completion Started: 05/25/11  Drawn By:_P. HOWSON | 1 of 1

@ . After Completion Completed: 05/25/11 Approved; _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

Boring No:B14

Project: RENEWABLE ENERGY PARK . Project No: 11-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY. MICHIGAN Client; SPICER GROUP
[
D = = "E E.E -':é
v . . = 'D:E ElcR
Description of Material |€£|§| 5|8 55| 5|€8|2 |2els=
Clal o | |E2| 28| 8E| 88|28 22
ak] =
Vgl g |5e B8 (58|55 |28 B2
EE;EIN qp | qu | es | w | ¥
ow
() Per Fr| (1sf) | (1sf) | (ist) | (%) | (pen)
Criller reported 11 inches of bitumincus
PAVEMENT overlying 11 inches of crushed
limestone BASECOURSE B
31|55 |14 | 4 24
Silty CLAY; trace fine sand — dark gray to
black = hard (CL) B
Silty CLAY; trace fine sand — mottled. brown
w/gray — stiff (CL
/gray (L) 52 | 55 7 1 30
5
Boring Terminated at 5 feet
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwisa noted.
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
__NONE _ While Sampling or Drilling Rig: AFT Drilling  Foreman:_B. BELLOWS
NONE  Immediately After Completian Started: 05/25/11  Drawn By:_P. HOWSON 1 of 1
e After Completion Complefed: _05/25/11 Approved; _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG

= N

Boring No: B15

Project; RENEWABLE ENERGY PARK Project No: 11-130-098
Location; THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Cliant: SPICER GRQUP
e £|55 &
Ly : D |5 22| £|&a =
Description of Material E |5| < & 58| glz8|2, |2E|es
— = = :E o | o Yo a E:n
Sc|SEc|cE a2 |22
NIE B | S |BE| 2858|855 |28 |22
E = = ’N'
al o o gqp gu | cs w £ 3
A [Blows
(1) Par Ft.|(tsf} | (isf) | (tsf) | (%) | (pcf)
Driller reported 11 inches of bituminous
PAVEMENT ovarlying 8 inches of crushed
limastone BASECOURSE i
55 | 14
Silty CLAY; trace fina sand — dark gray — | S 3 31
very stiff {CL)
Silty CLAY; trace fine sand — brown — stiff o
(cL)
s2|ss| 7 |1} 27
3
Boring Terminated at 5 feet

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,

the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: _AFT Drilling  Foreman: B, BELLOWS
NONE  Immediately After Completion Started: 05/25/11  Drawn By:_P. HOWSON 1 of 3

@__ . After Completion |Completed: 05/25/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.

SOIL BORING LOG . 016
Boring No: E!®
Project: RENEWABLE ENERGY PARK Project No: 11—130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN  Client: SPICER GROUP
| .
c| ®|wo =
_— . D % =Z| £legw S
Description of Material |E |5 5| & 55| 5|€8|2, [82|os
Pl = |~ @ | T el g0 |25
T el o |o 55|55 BE|52|85 |58
H|2 & | & o |Ta. |26 |—in | ZO |F=
SEE’N’qpqucswf
vty | e |Blows
() “Per Bt (tsf) | (tsf) | (tsT) | (%) | (pcf)
Clayey SAND — dark brown — maoist -
L. maedium dense (SC) P
Slity CLAY: trace fine sand, few gray silt - 51 | 55 | 10 4 14
partings and lenses — brown — hard (CL) -
Silty CLAY; trace sand, few brown =it lepses |-
— brown — very siiff (CL) 5 52155 |17 | 3 7
Silty CLAY; trace fine sand and fine gravel, B
few brown silt lenses — brown — hard (CL) [~ l 33155125 4 23
| Silty CLAY: trace fine sand — gray w/rust — ]
very stiff (CL) — s4 | ss |19 | 3 75
10
Silty CLAY; trace so some fine sand — gray
w/rust — very stiff (CL) —
Slity CLAY; trace fine gravel — gray — very B
shiff (CL) _15 <5 | g% 13 25 a3
Sandy CLAY; trace szand and fine gravel —
gray (CL) B
B . 56 | S5 | 24 | DS 14
20
Boring Terminated at 20 feat
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: AFT Drilling  Foreman;_B. BELLOWS
NONE  Immediately After Completion Started: 06/01/11 _ Drawn By._P. HOWSON 1 ot 1
_@_ . After Completlon  |Completed: 06/01/11 Approved; _M. STALEY
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A SNYDER & STALEY ENGINEERING, P.L.C.

SOIL BEORING LOG

0207025

Boring No:B17

Project: RENEWABLE ENERGY PARK Project No: 11=130-008
Location: THOMAS TOWNSHIP, SAGINAW CTY. MICHIGAN Client: SPICER GROUP
[ = o
D= s E 2 g
. - = _E) =] E Em
Description of Material |E|g| s |8 (58| 8|€8|2. |8t 5=
P2l < |- |E2|2e|gg| 28| mt 5o
e o
Laaamd‘f:ﬁﬁésnfﬁ%@:?ﬁ
E E E B:N’ qp [ qu | es | w | ¥
aws
(ft) Par Ft.| (tsf) | (tsf) | (=) | (%) | (pef)
Driller reported 3 inches of S0OD overlying B
[\ inches of fine sand TOPSOIL /S
Fine SAND; trace to some clay, trace L I 10385 4 | 1] 29
vegetatieon — dark brown = logse = moist
(SP) —
Silty CLAY; trace fine sand, few gray silt _5 52 |85 |15 | 3 24
lenses and partings — brown - stiff fo very
stiff (CL) B
-..__ Clayey SILT — brown — very stiff (ML) P I53 >3 1681 2 23
Silty CLAY; trace fine sand — brown = very L
stiff to hard (CL) ol 43| 4 29
ity CLAY; trace so some fine sand, frace —
fine graval — brown — stiff (CL) L
" S5 (1385 | 9 | 14 25
Silty CLAY; trace to some fine sand, trace
fine gravel — gray — very stiff (CL) B
”'20 S6 | 85|12 3 16
B Boring Terminated at 20 festf ]

NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.

The bored hole was backfilled with natural soil.

WATER LEVEL OBSERVATIONS BORING

_12'=0"  While Sampling or Drilling Rig: AFT Drilling  Foreman: _B8. BELLOWS
17°~8"  Immediately After Completion Started: 06/01/11 _ Drawn By:_P. HOWSON
@__ . After Completion ICompleted: 08/01/11 Approved: _M. STALEY

SHEET

1 of 1
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SNYDER & STALEY ENGINEERING, P.L.C.
SOIL BORING LOG -

Boring No:PB18

Project: RENCWABLE ENERGY PARK PI"OJEC‘} No: 11-130=-098
Location; THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUF
] =5 =
= - =
T . D |5 o8| & &% =
Description of Material || 5|8 |B5| 5|S8|e |e=|o.
Pl = |~ |B=|o:|a8| 25|58 55
T|lel = |2 25|55/ 8E|22|35 |5
H & &| & o |Ta |26 |En ([TFO |ZF
£l £E | £ Y
ol o o qp qu | cs w L]
wr v | [Hlaws
(i) Par Ft.| (tsf) | (tsf) | {tsf) | (%) {(pcf)
Driller reported 8 inches of clayey sand
TAPSOIl. — dark brown — moist —
(SC-TOPSOIL) L S1|85| 7 | 4 25
Clayey SAND; frace fine gravel and
vegefation — brown — loose — moist (SC) —
Silty CLAY; trace sand, faw gray silt lenses n
— brown — hard (CL) Bl 52|55 |22 |4+ 20
Clayey SILT = brewn — hard (ML)
B 3|S5 | 25| 4 16
Silty CLAY; trace sand, few szilt |lenses and —
partings — brown = hard to very stiff (CL) —
B 54 | S5 [18 | 3 24
10
Silty CLAY; trace fine sand and fine gravel — [~
ray — very stiff (CL)
v ss |10 | 21 15
Silty CLAY; trace to some fine sand, trace B
fine gravel — gray — vary stiff (CL |
9 i Y (cL) 20 56 | 55| 18 2 19
Boring Terminated at 20 feat |
NOTE: Changes in soil stratification indicated by lines are approximate, In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
NONE  While Sampling or Drilling Rig: AFT Drilling =~ Foreman: B. BELLOWS
NONE  immediately After Complation Started: 06/02/11  Drawn By:_P. HOWSON 1 of |
. @__ . After Completion [Completed: 08/02/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.
S0OIL BORING LOG

Boring No: B1%8

F‘rojecf;RENEWABLE ENERGY PARK Projeg‘l‘ No: 11—-130-098
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
el Z|gs t
] [] . D £I:h 'U'E E E.E g
Description of Material |[E{g| 5| & |E8| s|€8|e |25
P_J_'h'DE-E,ESQ_QEEEL.:
T el o|e |S5(55|85(52(85 |62
HEE_T:;_EE&.In.::SSmEUz?q
El EIE N {qp |qu|ecs | w | =
1| | v Hlows
(1) Per Ft.| (tsf) | (i) | (tsf) | (%) | (pef)
Driller reported 8 inches of sandy clay L
_\ TOPSOIL — dark brown (CL~TOPSOIL) /_ s1|ss| 8 |2 78
Silty CLAY; frace fine sand — dark brown — /|
very stiff (CL) B
Silty CLAY; trace sand, few gray silt lenses 3 52 |55 | 23 | 3 22
- brown — very stiff (CL) |
Silty CLAY; truce fine sand, occasional gray | 33| 85 | 25 | 4 22
silt lenses and partings — brown — vary stiff |
[ \_fo_hard (CL) /b S4 | S50 14 20
Silty CLAY; troce fine sand — brown — hard 10 42
_\ (cL) /_
_15F 55 | 55 2 D3 21
Silty CLAY; trace to some fine sand, troca —
fine gravel — gray - very soft (CL) —
.ol s6 | 55| 10 |1/4 0.23| 24
*25r57 S5 | 42 | 4+ 11
Sandy CLAY; trace fine gravel — dark gray — |
hard (CL) L
5l 58 | SS | 77 | 44+ 11
Boring Terminated at 30 faet |
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradua! unless otherwise noted.
The bored hole was backfilled with natural soil.
WATER LEVEL OBSERVATIONS BORING SHEET
22°=0"  While Sampling or Drilling Rig: _AFT Drilling  Foreman;_B. BELLOWS
NONE  Immediately After Complstion Started: 06/01/11  Drawn By: _P. HOWSON 1 of 1
@__ . After Complefion  |Completed: 08/01/11 Approved: _M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.

SOIL BORING LOG

Boring No: B20

Project: RENEWABLE ENFRGY PARK Project No: 11-130-048
Location: THOMAS TOWNSHIP, SAGINAW CTY, MICHIGAN Client: SPICER GROUP
c| Big5 =
“hs |-
[] - . D % —D.E E E.E —
Description of Material E5|a | B|gE| 258 2, |55 e
[ = | = | WY | o Og |0 2
T|e| = |2 (S55|55|285|52|35 |62
Hﬂ_D,Q_Mﬂ_Iﬂ_DUHmIUZ?-
ElEIE N [ap | qu|cs | w | ¥
| v | v [Blows
(11 Par F1.| (tsf) | (tsf) | (tsf) | (%) |{pch)
Driller raported 9 inches of elayey sand

\__TOPSOIL_— dark brown (SC-TOPSOIL) 55 | 8 | 3 23
Silty CLAY; trace fine =and — brown - very
stiff (CL)

Silty CLAY; faw gray silt parings, frequent ss | 21| 3 22
brown silt lenses — brown — very stiff {(CL)

.. Clayey SILT — brown — very stiff (CL) 53 | 20 | 3} 27
Silty CLAY; trace fine sand and fine gravel 5SS | 13 | 23 19
brown — very stiff (CL) B

_15 35 | 85 5 |1/2 0.28( 42
Silty CLAY; trace fine zand and fine gravel —
gray — soft to stiff (CL) —
: ol 56 (55| 8 | 1 15
Sandy CLAY; trace fine gravel — dark gray —
hard (CL) —
Fine to medium SAND; trace fine gravel, clay |_
and silt — gray — wet — densze (SP) _
sl 57 [ 35 [ 47 [ 4+ 9
—
Sandy CLAY; trace fine gravel — dark gray -
very hard (CL) L
hm._SB SS | 74 | 44+ 11
Boring Terminated at 30 feet |
NOTE: Changes in soil stratification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural seil.
WATER LEVEL OBSERVATIONS BORING SHEET
22'-0"  While Sampling or Drilling Rig: AFT Drilling  Foreman; _B. BELLOWS
11'=0" _ Immediately After Completion Started: 06/01/11 _ Drawn By:_P. HOWSON 1 of 1
@ After Completion  |Completed: 08/01/11 Approved; M. STALEY
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A SNYDER & STALEY ENGINEERING, P.L.C.
a SOI. BORING LOG

Boring No: B21

Project: RENEWABLE ENERGY PARK Project No: 11-130-098
Locaotion: THOMAS TOWNSHIF, SAGINAW CTY, MICHIGAN Client; SPICER GROUP
[
c| =|ws =
. . . D %} .= E 2a =
Description of Material |E |2 5| & 55| s|€8|e |25 5
Pl<| = |" |2s|=ea|82|c5 |22 55
T|e| o |« |B5|55|25|52|45 5F
HEEE_mn.::n_::un—mEuzi
El E|E W
o| & | & gp | qufes | w | ¥
e [ Blows
{1 Par Ft.|{l=f} | (t=f) | (tsf) | (%) | (pef)
Driller reported 9 inches of flne sand |
[\ TOPSOIL — dark brown (SP=TOPSOIL) /i S1|ss| 7 |2 20
Silty CLAY; trace fine sand — brown — very /|
stiff (CL)
~ ;M S2|ss|15] 3 26
Silty CLAY; trace fine sand, frequent gray
silt parfings and lenses — brown — very —
stiff (CL) L $3 85|19 |3} 24
Silty CLAY; trace to some fine sand, tfrace [ 4p 54 |55 |15} 2 25
fine graval — brown - very stiff (CL) B
Silty CLAY; trace fine sand and fine graval — |_
oray — firm (OL) s 3 [ss| 3 [1/2]  Jo2s] 32
Clayey SILT = gray — wvery stiff (ML) B
' —ZUF S6 {55142 25
Siity CLAY — gray ~ very stiff (CL) —
Fine SAND; some silt — gray — wet —
medium dense (3P) B
sl 57 | S5 | 28 | 4l+ 10
Sandy CLAY; trace silt, fine gravel ~ gray — :
very hard (CL) B
"ol 58 |55 | 61 [ 4+ 9
Boring Terminated at 30 feet B
NOTE: Changes in soil strotification indicated by lines are approximate. In situ,
the transition between materials maybe gradual unless otherwise noted.
The bored hole was backfilled with natural soil,
WATER LEVEL OBSERVATIONS BORING SHEET
22'=0"  While Sampling or Drilling Rig: _AFT Drilling  Foreman: _B. BELLOWS
24'-8" Immediately After Completion Started: 08/03/11  Drawn By:_P. HOWSON 1 of 1
@__ .  After Completion |Completed; 06/03/11  Approved: M. STALEY
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SNYDER & STALEY ENGINEERING, P.L.C.

UNIFIED SOIL

CLASSIFICATION

SYSTEM

(ASTM D-2487)

. - Gred . - . s
Major Divisions Symb c‘jﬂ Tipical Names Laboratory Classification Criteria
o
—~ - ’g GW Wall graded gravals, graval—sand g _ Dag reater thap 46 _ (Day )zhnfwaan 1 and 3
N g i1 misturea, tile er nme fings, G Ty ? " DiokDeo
0 T H Ew =
Bm mE 9
L = . . &
Ea
-2 ns| g Poarl e I I=gand o 2
3 2| 3 &P aarly graded grovels, gravel—gan n
o |w g: UE mixtures, lHle oF A6 finas, E 'E Mot maaling oll gradatlon requirements for Gw,
o = O L) e -
™~ ’E"E a ro w
x = o —
g |“=c 35 oL | sitty gravels gravel—sand—sllt R g é Atlarbarg Iimits balow
= Bol Eg |oM ! L "A" lne or Pl lass
= 5o mixturas. = 2 | then = Ab "AT th P
- c £°2¢ u il | an &, ava Ine wi i
% E AR & g betwagn 4 and 7 ara
a ra o “-g-— o o borderllng cazes requiring
o 'ﬁ;" ¥ =2 E E"s co Clayey gravals, gravel—aond=—ciay ”; g ﬁﬂl::lrberg limita Balow wgd of dual aymbels.
TN 5 oo mixturas EZ [T A" llne with P.. greater
g g 2 |58 : £k “id G | than 7.
58 = = 5 8
o - E
&h o B Eg nin o
2] . g 8L gt
2 [ u £ sw Well gradad sande, gravelly sands, of d E5% C,= Dy greatar than 5;C¢=—35-(D belweon 1 and 3
g = Bw| 2% IHle or no flmes. a=E < . P Dia Dy gDy
[~ ) o H o C = X 5
S| & ¢ JE2 %% :
= ga ET 6
& @ & ]
- bEw|l G 5P Poorly graded sands, gravally 6.8 Mol meeting all gradotion requirements for SW.
=) o = sands [Mtle or ne flnas. = g"g
w |g8Y 2 8% =
= a L]
2|52 = %5 3 HH
o =c| 83 e = Y. | Atterbarg llmlis above
& EEZ|EE |3M 5y sands, sand=clit mixhuros, =0 & §55 [ "A" llne or F.. le3s
= il Bl g.e &% | than 4 LimTts platting In hatchad
e Es| £ wg L aed n— 3 ) ione wllih P.l. Belwaen 4
o £5| 7as o E.E eg e and 7 are bardariine
- 2 ckE i caEss requirlng use of
§ AR g¢ sn Clayay zands, sand—alay E-Elg £ Alterbarg limits above dual aqubuln.g
o= G £ rilxbures EEE w®o A" lina wllh PB.|, graalar
X &g ' 258 230 [than 7.
e m -
E‘ Inorganio sllla and vary flne 2onds,
ML rack flour, slily or clayey fine sands ..
%E ar clayay 'sﬂh with slight ploafially, P/G’S!‘JC!#V Chart
_5'_5_ v Inarganle clays of low to medium &0
B T CL plaatlelty, gravally ctays. sandy cloye,
E U"—é allty cloys, laan clays.
G BE A
= 50
P 1
Jn 2 2 E oL Orgenic alits ond crganic allty claya CH /
o 52 = of lew plastielty. //‘
g G o % 40
T ]
E ‘a % ﬁ Inargaing silta, mleacesus or £
E EWN c MH digtomacacus flna zandy or sllty & ap
EX g E*’E wolla, slozllc mllis. £ Q-'SPDH 4 MH
S = & g : an
[T ] T L
Sec B '“.E cH Inergtnic clays of high plaaticlty, = 20 /
[ 3% - fab elaya. oL
- 23 10 CLML ~—
b =
a m-u aH Organle clays of medium 1e high .L’;’jfé MLoEnd
£ 'g_ plaatlelty, arganic allts, o 1
T =] U4 10 20 30 40 X0 &0 70 A0 S0 100
=2 Liguid limlt
85 ] Paat and olhar highly arganla sollg,
2p%

“Dlvlslon of GM and SM groups Tnis subdivialona of d and u ars for roads and alrflelda only.
aufflx d uaagd when L.L I3 28 or leas and {he Pd. Is & ar lann} the suffix u used when LL.

*Bordarline closslfleallons, used for wolls pegszaasing characterlatios of two groups, are dealgnolad by

Far axarmp|a:

GW-GC, wall groded gravel sond mixiure with alay binder,

Fubdlvizion la bazed on AMarbarg lImits;
I8 greater than 28.

aambinationa of group aymbols.




