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August 11, 2023

Karin Winchester, MMC

Clerk/Zoning Administrator — Holly Twp.
102 Civic Drive

Holly, MI 48442

RE:  Trilogy Health Care of Holly
Special Land Use Review Response

Dear Ms. Winchester:

Please accept the following fefter as disposition of comments associated with the Special Land Use Review letter
prepared by McKenna dated May 23, 2023. Comment and corresponding responses are provided below:

Comment 2 - "We look forward to rev}'ewing the applicant’s architectural renderings that will be provided with their
next submission to determine compliance with this section. Proposed materials must be durable and consistent with
the rural character of the township and the intent of the overlay district.”

Color Architectural renderings of the Campus Building, Community Center and Villas and Exterior
Color Palette Exhibit have been included in the Planning Commission Submittal Package.

Comment 5 — “Additional information is required to determine compliance with this standard, such as designation
of fire lanes and a fire protection plan, a grading plan and details on the capacity of refention ponds, and any
additional detaifs that the Township Engineer deems necessary. We belfeve this standard can be met.”

A complete Site Plan Set which includes Site, Grading, Utility, Pond, Landscaping and Photometric
Plans have been included in the Planning Commission Submittal Package.

Greg Schunck, P.E., P.S.
Senior Project Manager

CC: File
Joe Nawrocki - Trilogy Director of Development
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August 11, 2023

Matt Weil, CFI

Assistant Fire Chief

North Oakland County Fire Authority
P.O. Box 129

Holly, Ml 48442

RE: Trilogy Health Care of Holly
Fire Dept. Review Response

Dear Mr. Weil:

Please accept the following letter as disposition of comments associated with the Site Plan Review letter prepared by
North Oakland County Fire Authority (NOCFA) dated July 26, 2023. NOCFA comments and corresponding
responses are provided below:

“We oppose the large back to back parking areas that are up against the building, with the area of most concern
heing the north side of the building.. This restricts access to the building for emergency work and circufation of
emergency vehicles. However, we understand there may be zoning restrictions that drive this design.”

A portion of proposed parking along the north side of the building was inadvertently shown across
the access driveway/courtyard. The revised site plan shows free access from the north side
driveway into the building through the service courtyard.

“Parking spaces need to be sized to accommodate pick-up trucks and SUVs. These are preferred and common
modes of transporiation in our area.”

The parking space dimensions for the Proposed Trilogy Development are 9.5’ wide x 20' deep.
The parking dimensions are prescribed by Holly Township Zoning Requirements, Section 32-425.

“The entire roadway for circulation and Fire Lane use needs to be 26.5 wide from the face of the curb and include a
mountable curb. The dimensions of the “thru lanes” in the back-to-back parking areas are not identified, Proper
signage and marking is required”

The ring road around the Campus Building and the private street around the villa development are
proposed to be 26.5' wide from face of curb to face of curh, with a 4” rolled style, mountable curb.
Typical Pavement Section Detail has been included in the site pian package.

Fire Lane has been denoted on the Site Plan.
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“The single 24’ access from Fish Lake Road needs to be a split boulevard type entrance or another means of
ingress and egress needs provided. We understand there may not be available access to another roadway
from this parcel without further development of the surrounding fand. This should be designed info the overalf
plan of the area.”

The entrance driveway geometry has been updated to align with request from NOCFA, the County
commercial driveway detail and the site island.

“The parking areas for the townhouses are nof clearly identified.”

Each villa unit has individual garage and driveway for parking. See site plan and Villa elevation
Exhibits. :

“Location of Hydrants and FDC are nof identified”
The Hydrants and FDC have been circled in biue and the distance between hydrants has been

provided.

Height of canopies are not identified - they need to accommodate apparatus - which we assume they are at min 13'-6"

height.
The canopy clear heights are 13-6". We have attached an architectural section view of the proposed

canopies.

Sincerely,

Greg Schunck, P.E., P.S.
Senior Project Manager

CC: File
Joe Nawrocki — Trilogy Director of Development
Karin Winchester- Holly Township Administrator
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August 11, 2023

Simon Yousif, P.E.

Permit Review Engineer

Roadway Commission of Oakland County
2420 Pontiac Lake Road

Waterford, M| 48328

RE: Trilogy Health Care of Holly
Roadway Commission Review Response

Dear Mr. Yousi:

Please accept the following letter as disposition of comments associated with the Preliminary Review letter 23P0008
prepared by Roadway Commission of Oakland County (RCOC), dated June 16, 2023. Comment and corresponding
responses are provided below:

“The RCOC Master ROW Plan indicates a 60-foot wide half width ROW for Fish Lake Rd. The existing ROW s
shown fo be 33-foot wide half width. Please contact Right-of-Way Department, at (248} 645-2000 to discuss
dedicating the ROW or establishing a dedicated highway easement.”

Trilogy Health Services will not be pursuing dedication of additional Fish Lake Right —of-way at this
time. The Team will follow up with the Commission regarding easement.

“Brovide current ADT traffic counts and add the background traffic counts for the reminder of the Riverside
Development (see attached RCOC Review Letter #23P0010 along with marked-up plan)."

“The submitted Trip Generation must be revised to include the shift overlap of arriving and departing employees.”

Per conference call held on July 20, 2023 with RCOC, Trilogy and Mannik & Smith Traffic Engineers.
The team agreed to update the Trip Memo and provide the following:

a. Updated overview text to note construction 2024 and occupancy/opening year 2025.

b. Added two sensitivity analyses. A 25% to show the unrealized North Oakland County post
pandemic traffic growth yet to be counted. A 40% to show unrealized traffic volumes from
potential large developments yet to be planned or committed to be complete.

Both analyses show no need for right or left turn lanes. Trilogy will be Installing right turn
lane and taper at the request of RCOC.

c. The updated memo contains a left turn lane warrant analysis. Left turn lanes remain
unwarranted for all scenarios evaluated.
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“The proposed drive approach should include a Right Tum Lane (RTL) and taper for system wide consistency.”
Trilogy will be installing right turn lane and faper at the request of RCOC.

“It is not uncommon for emergency services to request a secondary access point in cases where the primary
access point becomes unavailable.”

The team submitted site plan to the North Oakland County Fire Authority (NOCFA) for review and
received the following comment:

“The single 24" access from Fish Lake Road needs to be a split boulevard type entrance or another
means of ingress and egress needs provided. We understand there may not be available access fo
another roadway from this parcel without further development of the stirrounding land. This should be
designed into the overall plan of the area.”

The team has updated the entrance driveway to “boulevard” style, one-way entrance and exit.

“All future correspandence related fo the above referenced project will be sent to the address provided by the
applicant. Separate applications will be required for:

a. Drive approach and Road Improvements
b.  Utility connections

Greg Schundk, P.E., P.S.
Senior Project Manager

CC: Fite
Joe Nawrocki — Trilogy Director of Development
Karin Winchester- Holly Township Administrator
Matt Weil - North Oakland County Fire Authority
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To: Simon Yousif, P.E.
Permit Review Engineer
Qakland County Road Commission

From: Daniel Helou, P.E. - Mannik & Smith Group, Inc.
Greg Schunck, P.E., P.S. — Mannik & Smith Group, Inc.
cC: Joe Nawrocki - Trilogy Health Services
Date: July 27, 2023
Project#:  T1730071
Re: Trilogy Health Service

Fish Lake Road — North of Grange Hall Road
Holly Township, Oakland County, Michigan

Overview:

Trilogy Health Services, LLC (Trilogy) is proposing to develop a 13.7+ acre parcel located on the east side of Fish Lake Road,
north of Grange Hall Road. The development will consist of a 62,000+ square feet, single story, 80z unit, 99+ bed assisted
living building, and 28 retirement villas. The proposed health services site is expected to break ground for consfruction in 2024

with full occupancy and operational for an opening year of 2025.

Traffic Data:
Peak hour and ADT traffic counts were provided through the Southeast Michigan Council of Governments Traffic Counts
Database {SEMCOG TCDS) count database. The available 2019 traffic data presents a Fish Lake Road ADT of 1,456 vehicles
per day. Using SEMCOG's Traffic Volume Forecast model, an annual traffic growth rate of 0.50% per year was applied to
develop a 2025 Opening Day ADT.

e 2019 Existing ADT — 1,456

e 2025 Opening Day ADT - 1,514

Sensitivity Analysis:

The SEMCOG TCDS count database provided traffic counts taken prior to the Covid19 pandemic. It is our understanding that
the Holly Township and North Oakland County has experienced a region wide fraffic growth that has not been captured in recent
counts within the vicinity of the proposed Trilogy site. A sensitivity analysis of 25% was conducted to capture the expected region
wide growth due fo post-Covid19 pandemic growth. A 40% sensitivily analysis was also conducted to capture background traffic
generated by future large scale developments within the vicinity of the Fish Lake Road and Grange Hall Road intersection.

Average Daily Traffic:
e 2019 Existing ADT — 1,456
e 2025 Opening Day ADT - 1,514
e 2025 Opening Day ADT + 25% Sensitivity Analysis ADT — 1,882
e 2025 Opening Day ADT + 40% Sensitivity Analysis ADT - 2,110

Trip Generation:
The proposed assisted living development will consist of a 62,000 square foot main complex building with 28 standalone dwelling

apartments. Trilogy Health Service is expected to maintain a peak shift of 40 employees and is not expected to generate an
appreciable number of new trips separate of employee trips. Traditional methodology for determining the expected number of
driveway trips generated by a proposed development following the frip rates found within the ITE Trip Generation Manual, 11
Edition; the ITE land use category that most closely matches the operation of the proposed development is Land Use #254
(assisted Living) and Land Use #253 (Congregate Care Facility). ITE Land Use #254 and Land Use #253 is expected to generate
26 and 37 frips in the AM and PM peak periods, respectively.
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Trilogy Heatth Service expected peak hour trips:
e AM Peak Hour: 50 trips
' o 40 entering, 10 exiting driveway trips
e PM Peak Hour: 50 trips
o 40 entering, 10 exiting driveway trips

Driveway Lane Warrants:

Driveway access foffrom the proposed development is expected to be located off Fish Lake Road approximately 900-feet north
of Grange Hall Road. The following analysis applies the RCOC ‘Warrant for Right Turn Deceleration Lane or Taper' and ‘Warrant
for Left Turn Passing Lane’ to determine the driveway lane geometry required to appropriately service the proposed
development. Additionally the analysis assumes a trip distribution of 90% of all trips entering/existing the site to/from the south
of the site on Fish Lake Road. As shown on the foliowing figures, the proposed development under the 2025 opening day
volumes, and volumes under the 25%/40% sensitivity analysis, do not meet the threshold for a left-turn passing lane nor do they
meet the MDOT warrants for a full width left-turn lane. Additionally, the 2025 opening day volumes, and volumes under the
25%/40% sensitivity analysis, meet the requirements for a radius only driveway; however, RCOC is requesting that this driveway
have a full width right-turn lane along Fish Lake Road at the site driveway. MSG concurs with RCOC as this design
implementation will help reduce the potential turn confiict to the Trilogy site from Fish Lake Road with the advancing roadway
traffic.
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Figure 1 - RCOC Warrant for Left Turn Passing Lane
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Figure 2 - MDOT Warrant for Left-Turn Lanes
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Figure 3 — Warrant for Right Turn Deceleration Lane or Taper

FIGURE 6-3
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STATE OF MICHIGAN

DEPARTMENT OF = I
ENVIRONMENT, GREAT LAKES, AND ENERGY =w L:
' LANSING
GRETCHEN WHITMER AARON B. KEATLEY
GOVERNOR ACTING DIRECTOR

June 26, 2023

VIA EMAIL

Joe Nawrocki

303 North Hurstbourne Parkway
Suite 200

Louisville, Kentucky 40222

Dear Joe Nawrocki:

SUBJECT: Wetland Identification Report _
MiEnviro Site Name: 63-15231 Fish Lake Rd-Holly Twp
MiEnviro WIP Application Submission Numbers: HPS-VDCT-YNREN

The Department of Environment, Great Lakes, and Energy's (EGLE) Water Resources
Division (WRD) conducted a Level 3 Wetland Identification Program (WIP) review of an
assessment area consisting of approximately 13.75 acres on property (Property Tax ID
numbers: 01-28-101-014 and 01-28-101-013) located in Town 05N, Range 07E, Section
28: Holly Township (Figure 1) during May 25, 2023. The review was conducted in
accordance with Part 303, Wetlands Protection, of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended (NREPAY}; and Rule 4(1),
Wetland Identification and Assessment (R 281.924), of the Administrative Rules for

Part 303. This is a report of our findings in response to your WIP application.

Staff from the WRD reviewed pertinent information such as historical aerial imagery,
topographic mapping data, soils survey data, and surface hydrology data. The on-site
investigation was conducted with your wetland consultant present and included a review
of plants, hydrology, and soils.

Staff confirm, in part, the wetland boundary lines delineated by your consultant. One
small wetland area was overlooked and omitted by the consultant; this wetland area is
part of a small, depressional wetland (previously-delineated) located within the
northeast portion of the site. Evidence showed that the area exhibits wetland hydrology
during a typical growing season.

The site map (Figure 2) of the WIP assessment area was created by combining
information from your consultant and the WRD. The new map identifies areas
containing unregulated wetland and non-wetland (upland).

All wetlands within the assessment area are not regulated by the WRD because they
are not contiguous to the Great Lakes, an inland lake or pond, or a river or stream; and
are less than 5 acres in size. For those areas identified as non-wetland (upland) on the

CONSTITUTION HALL » 525 WEST ALLEGAN STREET » P.O. BOX 30473 * LANSING, MICHIGAN 48809-7973
Michigan.gowEGLE « 800-662-9278






Joe Nawrocki
Page 2
June 26, 2023

site map (Figure 2), the WRD lacks jurisdiction under Part 303 for activities occurring
there.

This Wetland Identification Report is limited to findings pursuant to Part 303 and does
not constitute a determination of jurisdiction under other programs administered by
EGLE. Any land use activities undertaken within the assessment area may be subject
to regulation pursuant to the NREPA under Part 91, Soif Erosion and Sedimentation
Control.

Please be aware that this Wetland [dentification Report does not constitute a
determination of the jurisdiction under local ordinances or federal law. The United
States Army Corps of Engineers (USACE) retains regulatory authority over certain
wetlands pursuant to Section 404 of the federal Clean Water Act (CWA), and
specifically those wetlands associated with traditionally navigable waters of the state.
Navigable waters are generally the Great Lakes, their connecting waters, and river
systems and lakes connected to these waters. In other areas of the state, the WRD is
responsible for identification of wetland boundaries for purposes of compliance with the
CWA under an agreement with the United States Environmental Protection Agency.
Your assessment area is unlikely to be within those areas also regulated by the
USACE. Additional information may be obtained by contacting the USACE at
313-226-2218.

You may request the WRD reassess the wetland boundaries and regulatory status of
wetlands within any portion of the assessment area, should you disagree with the
findings, within 60 days of the date of this report. A written request fo reassess the
Wetland Identification assessment area must be accompanied by supporting evidence
with regard to wetland vegetation, soils, or hydrology that are different from, or in
addition to, the information relied upon by WRD staff in preparing this report. The
request should be submitted to: :

Wetland Identification Program

Department of Environment, Great Lakes, and Energy
Water Resources Division

P.O. Box 30458

Lansing, Michigan 48909-7958

Please use the MiEnviro submission number assigned to this project site if submitting a
permit application or otherwise corresponding with our office.

The findings contained in this report do not convey, provide, or otherwise imply approval
of any governing act, ordinance, or regulation, nor does it waive the obligation to
acquire any applicable federal, state, county, or local approvals. This Wetland
Identification Report is not a permit for any activity that requires a permit from EGLE.






Joe Nawrocki
Page 3
June 26, 2023

The findings contained in this report are binding on EGLE until June 26, 2026, a period
of three years from the date of this Wetland Identification Report uniess a reassessment
has been conducted. Please contact me at GyekisK@Michigan.gov; 517-243-5002; or
EGLE, P.O. Box 30458, Lansing, Michigan 48909-7958, if you have any questions
regarding this report.

Sincerely,

Rits gk

Keto Gyekis
Wetland Identification Program Coordinator
Water Resources Division

Enclosures
cc: Holly Township Clerk
Oakland County Soil Erosion Enforcement Agent (CEA)
Oakland County Health Department
Jonathon DeNike, Mannik-Smith Group
Andy Hartz, EGLE
Sue Tepatti, EGLE
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Mr. Joe Nawrocki

Trilogy Health Services, LLC
3030 N. Hurstbourne Parkway, Suite 200
Louisville, Kentucky 40222

RE: Geotschnical Investigation Report
Tritogy ~ Holly Township Michigan
MSG Project Number: T1730071

Dear Mr. Nawrocki:

The Mannik & Smith Group, Inc. has finalized the fisld investigation, the geotechnical analyses, and completed the
Geotechnical Investigation Report for the proposed Trilogy Facility in Holly Township, Michigan. This report presents
the results of our geotechnical investigation, laboratory test results, our geotechnical recommendations and

construction considerations for the proposed project.

We frust that this report addresses your project needs. We appreciate the opportunity to work with you on this very
important project. Please contact us if you have any questions or if we can be of further assistance.

Sincerely,

The Mannik & Smith Group, Inc.

] - P ,
s Jolon he D B

Geotechnical Engineer Geolechnical Engineer Geotechnical Engineer
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EXECUTIVE SUMMARY

The Mannik & Smith Group, Inc. (MSG) was retained by Trilogy Health Services, LLG to conduct a geotechnical
investigation for a proposed facility focated in Holly Township, Michigan. The subsurface investigation consisted of
completing twenty-five (25) soil borings designated SB-01 to SB-25. All soil borings were located within the proposed
development footprint and were advanced to depths of 10 feet to 45 feet below ground surface. Surveying of the boring
locations was not performed and elevations were estimated from Google Earth Map. Bulk samples and infiliration tests
wete completed at soil boring locations SB-02, SB-07 and SB-24.

Surface material consisting of 1 to 8 inches of topsoil was encountered at all the soil boring locations. Very loose to loose
granular material was encountered helow the surficial layer at six soil boring locations. Soft to hard clay material was
encountered at all the boring locations with the exception of boring location SB-02. This material was generally underiain
or interbedded by very loose to medium dense sand material at varying depths. The depths and elevations at which
these materials were encountered are presented in the soil boring logs attached in Appendix B. Groundwater
encountered during drilling and at the end of drilling operations and is summarized in Table 3.2.1.

Based upon our review of the existing soil conditions in the planned foundation areas, it is recommended that the
shallow foundations bearing on native stiff to very stiff silty clay or on well-compacted engineered fill be designed for
an allowable bearing capacity of 2,500 psf.

The observed infiltration rate of on-site clay material tested is on the order of 0.03 inhr. The observed infiltration rate
of the on-site sandy silt material tested is on the order of 6.30 in/nr. According to NRCS Hydrologic Soil Group
Classifications, we classify the sandy silt material as Group A and the clay material as Group D.

According to ASCE 7-22 Table 20.2-1, the proposed Site is designated as “Site Class D* based on the average soil
shear strength for the upper 45 feet. It should be noted that Stratum 3 may be liquefiable with potential for failure or
collapse under seismic loading. Additional laboratory testing of Stratum 3 is required to fully determine if it is a
liquefiable soil.

This summary briefly discusses major findings covered within the body of the report. The intent of this executive
summary is to provide a general summary. The report must be read carefully in its entirety before using any
récommendations described herein.
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1.0  INTRODUCTION

1.1 General

The Mannik & Smith Group, Inc. (MSG) was retained by Trilogy Health Services, LLC fo complete a geotechnical
investigation for a proposed facility located in Holly Township, Michigan. The approximate site location is depicted in
Figure 1 Site Location Map in Appendix A. This geotechnical investigation was performed in general accordance with
MSG Proposals No. OP230269, dated February 7 and February 8, 2023.

1.2 Project Information and Site Conditions

As we understand, the expansion project consists of the design and construction of a new Trilogy Health facility
located in Holly Township, Michigan. The proposed development will consist of multiple buildings, associated parking
lots, access drives and storm water detention ponds.

The site of the proposed development s located on the northeast quadrant of the intersection of Fish Lake and Grange
Hall Roads approximately 800 feet north of Grange Hall Road. The site is approximately 13.75 acres of undeveloped
land area consisting of grassy field, tall brushes and trees. The existing topography at the site ranges from 960.0 to
944.0 feet above mean sed level as depicted from Google Earth and plan sheets provided.

2.0 SUBSURFACE INVESTIGATION

2.1 Field Exploration

The subsurface investigation consisted of completing twenty-five (25) soil borings designated SB-01 to SB-25. Soik

borings SB-01, SB-11, SB-14, SB-18 and SB-21 were located within the pavement area and extended to a depth of 10
feet befow the ground surface (bgs). Soil borings, $B-04 to SB-06, SB-08 to $B-10, SB-12, SB-13, $B-15 to SB-17,
SB-19, $B-20 and SB-22 were located within the proposed building footprints and extended to depths ranging from 19
o 45 feet bgs. Soil borings, SB-02, SB-03, SB-07 and SB-23 to $B-25 were located within the proposed storm pond
and were advanced to a maximum depth of 15 feet bgs. Representative bulk sofl samples were collected from borings
SB-02, SB-07 and SB-24 at depths extending to 5 feet bgs. In addition, three infiltration tests were completed at soil
boring locations SB-02, $B-07 and SB-24 at a depth of approximately 10 feet bgs. Surveying of the boring locations
was not completed and elevations were estimated using Google Earth. A Site Location Map and Soil Boring Location
Plan are presented as Figures 1 and 2 in Appendix A. ‘

The drilling operations for this investigation were performed from March 27 to April 4, 2023. The soil borings were
completed using a track-mounted Geoprobe 7822DT drill rig. The borings were advanced by hydraulically pushing
3.25-inch inner diameter steel casing into the soil. Upon completion, the boreholes were backfilled to the surface using

soil cuttings and bentonite chips.

During drilling operations, Standard Penetration Test (SPT) and soil sampling were conducted in accordance with
ASTM D1586 procedures {"Standard Method for Penetration Tests and Spiit Barre! Sampling of Soils™). SPT and soil
sampling were completed at a 2.5-foot interval to a depth of 10 feet and at a 5-foot interval thereafter in all the borings
with the exception of borings S$B-02, SB-07 and SB-24 where sampling was completed at 5-foot intervals. During the
SPT testing, soil samples were obtained with a 2-inch outer diameter split spotn sampler driven 18 inches info the soil
with blows of a 140-pound hammer falling 30 inches. The sampler is generally driven in three successive B-inch
increments with the blows for each 6-inch increment being recorded. The number of blows required to advance the
sampler through 12 inches after an initial penetration of 6 inches is termed as the Standard Penetration Test resistance
(N-value) and is presented graphically on individual Soil Boring Logs.
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Collected soil samples were labeled with the soil boring designation and a unique sample number, The samples were
sealed in glass jars in the field to protect the soil and maintain the soif's hatural moisture content. Al samples were
transferred to MSG's [aboratory for further analysis. Three thinned-walled Shelby tubes samples were collected in
accordance with ASTM D1587 at soil boring locations SB-09, SB-15 and SB-19.

The soil samples collected from this investigation will be retained in our laboratory for a period of 30 days after the date
of submission of the final report, after which they will be discarded unless we are notified otherwise. A sample storage
charge may apply for samples requested to be stored beyond 30 days.

Whenever possible, groundwater level observations were made during the drifling operations and are shown in the Soil
Boring Logs. in addition, prior fo backfilling, each open borehole was observed again for groundwater. During drilling,
the depth at which free water was observed, where drill cuttings became saturated or where saturated samples were
collected, was indicated as the groundwater level during driifing. In cohesive soils, groundwater observafions are not
necessarily indicative of the static water table due to low permeability rates of the soils and due to the sealing off of
natural paths of groundwater during drilling operations. It should be noted that seasonal variations and recent rainfall
conditions may influence the groundwater table significantly.

2.2 Laboratory Testing

Each split-spoon sample recovered from the borings was examined and visually classified according to ASTM D2488.
This examination was completed to verify conditions identified within field boring logs, to select samples for further
laboratory evaluation, and to perform visual-manual classification of samples not subject to further laboratory testing.
During the examination process, the geotechnical engineer finalized the soil boring logs.

Representative soil samples were subjected to laboratory tests consisting of the Pocket Penetrometer Test, Moisture
Content Tests (ASTM D2216), Grain Size with Hydrometer Test (ASTM D422}, Atterberg Limits Test (ASTM D4318),
Unconfined Compression Strength Test (ASTM D2166) and Modified Proctor (ASTM D1557). A brief description of
each test performed by MSG is provided in Laboratory Test Procedures in Appendix C, :

Ali soif samples were classified in general accordance with the Unified Soil Classification System (USCS). The USCS
group symbol determined from the visual-manual classification is shown in parentheses at the end of the sample
description for each layer shown on the Soil Boring Logs.

The results of the soil classification and the laboratory test results are included on the Soil Boring Logs and Sall
Laboratory Test Data, which are presented in Appendices B and C, respectively. Also included in Appendix B are
General Soil Sample Notes and a Boring/Well Log Key that illustrates the soil classification criteria and terminology
used on the Soil Boring Logs.

3.0 SUBSURFACE CONDITIONS

31 Subsurface Classification

The following sections describe the subsurface conditions in terms of major soil strata for the purposes of geotechnical
exploration. The soil boundaries indicated are inferred from non-continuous sampling and observations of the drilling
operations andfor sampling resistance. The subsurface conditions discussed in the following sections and those shown
on the boring logs represent an evaluation of the subsurface condifions based on interpretation of the field and
laboratory data using normally accepted geotechnical engineering judgement and common engineering practice
standards. The subsurface conditions described herein may vary beyond the boring locations and at different times of

Technical Skifl. Creative Spirit | 2
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the year. A generalized soil profile of the subsurface conditions encountered across the site of the proposed site
improvements, beginning at the ground surface and extended downward is as follows:

Surficial Material - Topsoil
One fo eight inches of topsoil was encountered at all the soil boring locations a surface material.

Stratum 1 - Very Loose to Loose to Granular Material (SC, SM, or ML)

Very loose to loose granular material consisting of brown sand or silt with variable amounts of clay and gravel was
encountered below the surficial layer at soil boring locations $B-02, SB-06, SB-13, SB-16, SB-18, and SB-22 at varying
depths.

Stratum 2 — Medium Stiff* to Hard Silty Clay Material (CL) mst-h 3.5-8.5

Medium stiff to hard brown silty clay with variable amounts of sand and grave! was encountered at all the soil boring
locations beneath the surficial material with the exception of soit boring location SB-02 where Stratum 2 was not
encountered. This material was generally undertain by Stratum 3 at varying depths at all the soil boring locations where
encountered.

*Soft ¢lay material was encountered in the upper 2.5 feet at soil boring location SB-15 and at depth ranging
from 6 to 13.5 feet at soil boring location SB-06.

Stratum 3— Very Loose to Very Dense Granular Material (SP, SW, SM, SP-SM, SW-SM or ML)

Very loose to very dense granular material consisting of brown sand or silt with variable amounts of clay and gravel
was encountered at varying depths at most of the soil boring locations. [n several borings, Stratum 3 was found
interbedded with Stratum 2. Stratum 3 was not encountered at boring locations $B-02, SB-07, SB-11, SB-14, 8B-18,
SB-21, and SB-23 to SB-25.

3.2 Groundwater Observations

Groundwater was encountered during driling and at the end of drilling operations and is summarized in Table 3.2.1.
For soil borings that are not included in Table 3.2.1, no groundwater was encountered either during or after drilling.
Water levels reported are accurate only for the time and date the borings were drilled. The borings were backfilled and
sealed the same day that they were completed. Lang term monitoring of the boreholes was not included as part of the
scope of our subsurface investigation. .
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of Encountered Groundwater Conditi
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It should be noted that the elevation of the natural groundwater table, and the elevation and quantity of the perched
groundwater, is likely to vary throughout the year depending on the amount of precipitation, runoff, evaporation and
percolation in the area. Long term monitoring with monitoring wells or piezometers is necessary to accurately assess
the groundwater levels and fluctuation patterns at the site.

4.0 ANALYSES AND RECOMMENDATIONS

4.1 Structure Recommendations

The following sections discuss in detail the results of our analyses and geotechnical recommendations with respect fo
the design and construction of the proposed site development. Structural loading information was not provided at the
time this report was prepared. Once structural loading information is available, MSG should be allowed to review such
information and its effects to our recommendations contained in this report.

MSG has developed the foundation recommendations presented herein based on the above project’s background
information, the subsurface conditions encountered during our field investigation, the resulfs of our laboratory testing,
and the results of our geotechnical analyses.

411 SHALLOW FOUNDATIONS

Based upon our review of the existing soil conditions in the planned foundation areas, it is recommended that
the shallow foundations bearing on native stiff to very stiff silty clay or on well-compacted engineered fill be
designed for an allowable bearing capacity of 2,500 psf. Soft clay material encountered below the foundation
bearing elevation at soil boring SB-06 should be completely removed or removed to a minimum depth of twice
the foundation width below the bearing surface and replaced with engineered fil. Very loose to loose material
encountered in soil borings SB-05 and SB-08 at the foundation depth should be densified {compacted) in-
piace. We recommend MSG be retained to evaluate the foundation subgrades to determine any undercut
locations and depths and perform the compaction testing of any engineered fill.

By using proper construction techniques, the consolidation settiement underneath the proposed shallow
foundations in the cohesive soil layers is anticipated to be less than 1 inch and the differential settlement is

Technical Skill. Creative Spirit.
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expected to be % of the total sefflement. Settlement should be reevaluated once structural loading is
available.

The aforementioned recommended soil bearing capacity and the associated settlement estimation are based
on footing elevations with regards to existing and proposed preliminary site elevations. The required footing
sizes are dependent on the column and wall loads in comparison to the above recommended allowable
hearing capacity of the bearing soil. However, wall footings should be at least 18 inches wide and column
footings should have a minimum dimension of 30 inches. Exterior footing bottoms and footings in unheated
areas should be no less than 3.5 feet (typical frost depth per local codes for Southeast Michigan) below final
exterior grade for protection against possible frost damage. Interior footings, which should not be subject to
frost action, may bear at shallower depths, provided they are supported on native compact soil or engineered
fill capable of supporting the design load.

Prior to the placement of reinforcing steel and concrete, an MSG geotechnical engineer or his/her designated
representative should evaluate foundation excavations to verify that an adequate bearing material is present
and that all debris, mud, loose, frozen or water-softened soils, and unsuitable soils are removed. All footings
should bear in the undisturbed natural soils or in well-compacted engineered fill. In addition, MSG
recommends that a DCP test or House! Penetrometer Test, or similar field testing, be performed by the
geotechnical engineer representative to assure a suitable bearing capacity for all foundations prior to concrete
placement.

Where foundation subgrade undercutting and replacement is required, the undercuts should extend laterally
at a slope of 1{Horizontal):2(Vertical) from the edge of the footing as shown in the typical undercutting diagram
below:

Slope per OSHA

B

%

B+H

Foundations should be constructed as soon as is practical after foundation excavation activities. If the
foundation excavations will be left open for an extended period of time, a thin mat of lean concrete should be
placed over the bottom to minimize damage to the bearing surface from weather or construction activities.
Water should not be allowed to pond in any excavation. Foundation concrete should not be placed on frozen
or flooded subgrade.

The final grade adjacent to the building exterior should be sloped at a minimum 2 percent grade away from
the building foundations and roof drains should be routed away from the foundation soils. Shallow groundwater
was encountered at the site and exhibited artesian conditions. Foundation drains will assist in ensuring the
foundation subgrade soils are not adversely impacted by moisture changes that could result in differential
settlement of the foundations. To prevent moisture against the exterior footings, a perforated matted edge
drain may be used around the perimeter of the footings and placed at the base of the footings. The underdrain

Technical Skill. Creative Spirit.
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should be backiilled with free draining material. A waterproofing membrane with a protection layer should
extend from the top to the base of the footings along the exterior edge where the concrete is in direct contact
with the natural or backfilled material.

If a two-pour system is used for footings and slab, the cold joint at the interface of the exterior footings and
slab on grade should be located at least 4 inches above the adjacent finish exterior grade. As an alternative,
the use of a waterstop between the two pours will minimize the moisture penetration through the cold joint
and migration of water under the slab. A monolithic pour will eliminate the need of a waterstop.

4.2 SLAB-ON-GRADE

Based on the existing subsurface conditions and subgrade preparation as outfined below, an estimated
modulus for subgrade reaction of 125 pci should be used for subgrade consisting of the existing native clay.
For a prepared non-cohesive sand subgrade or a subgrade composed of well-compacted engineered fill, a
modulus of subgrade reaction of 175 pci may be used. The final design thickness of any floor slabs, the joint
spacing, and slab reinforcement should be determined by the structural engineer based on the above
recommended subgrade modulus, the floor loading conditions, and local building code requirements.

The subgrade of the slab-on-grade areas should be inspected and tested to assure proper preparation. The
buflding pad shall be proof rolled as described in Section 4.3 and backfilled as described in Sections 4.3 and
4.4, The subgrade soils should be protected against frost action if construction takes places during the winter.
Frozen soils should be thawed, moisture conditioned and recompacted or undercut and replaced prior to
commencement of slab-on-grade construction. We recommend that the floor slabs-on-grade bear directly on
a minimum of 6 inches of capillary resistant, open-graded granular engineered fill compacted to 98 percent of
Standard Proctor or 95 percent of Modified Proctor maximum dry density within 2 percent of the Opfimum
Moisture Content {OMC); the remainder of the undercut can be backfilled with a dense-graded material such
as MDOT 21AA.

A waterproof membrane (vapor retarder) should be placed directly beneath the concrete to minimize infitration
of water and delamination of the concrete floor slab. The moisture condition of the floor slab should be tested
prior to placement of floor coverings to verify they are within tolerable limits for the floor coverings.
Precautionary measures such as concrete mixture with low water-cement ratio of no more than 0.50 should
be implemented fo reduce the residual moisture in the slab. The vapor retarder should be sealed at all seams
and pipe penetrations and connected fo all footings. Water reducing admixtures may be used fo obtain
workability of the concrete. Sufficient time should be provided to moist cure the slabs for a minimum of 3 days
or use other equivalent curing methods identified by the structural engineer.

In order to minimize the potential impacts caused by differential setflement, the slab-on-grade should be kept
structurally separate from walls and columns and saw cut control joints (expansive joints) should be provided
at suitable intervals. A minimum of 6 inches of engineered fill should be placed between the slab bottom and
the top of the footings below.

Pavements

421 SUBGRADE ANALYSIS AND REMEDIATION RECOMMENDATIONS

MSG recommends that if it is determined that 30 percent or more of the pavement subgrade area requires
stabilization, then consideration should be given to performing a global remediation of the subgrade within the
entire pavement limits. MSG's analysis indicates that approximately 10 to 15 percent of the total project area
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contains soils at the estimated pavement subgrade elevation may require stabilization due to the presence of
unstable soils with low strength (low blow counts readings) and high moisture contents.

Excavation and replacement of up to 12 inches below the pavement subgrade elevation may be required in
some areas depending on the final pavement grades. A site grading plan was not available for this analysis.
Final pavement grades should be evaluated with respect to the excavation and replacement depths fo
accurately estimate undercut depths.

If excavating and replacement with imported granular material is preferred, then the natural filter criteria for
the subgrade must be met or a geotextile filter fabric is required for undercut areas. The following criteria
are considered:

1) (D1 304 )/ {Dss subgrade) is less than or equal to 5; and
2)  (Dso 304) / (Dso subgrade) is less than or equal to 25.

Based on our laboratory testing results, both the above criteria are not met for this site based on typical
granular fill materials. Therefore, a geotextile filter fabric is recommended for the pavement section at the
interface of the subgrade and a typical granular fill material. If a non-typical gradation of granular material is
specified for use, then the use of a geotextile filter fabric should be re-evaluated.

If during construction it is determined that greater than 30 percent of the subgrade may require remediation,
consideration should be given to performing global chemical stabilization using lime over the limits of the
entire pavement area. Global chemical remediation consisting of 12 inches of cement stabilization is
recommended and possible, should it be necessary. If chemical stabilization is determined to be the preferred
method for remediation, then additional soil samples should be taken from the proposed subgrade elevation
and laboratory sulfate testing should be performed. It should be noted that MSG does not recommend
chemical stabilization if the amount of sulfates present in the subgrade soils exceeds 5,000 parts per million

(ppm).

The actual depths and limits of subgrade stabilization, excavate and replacement should be determined
during proof rolling operations and should be performed under the direction of the project geotechnical
engineer or his/her designated on-site representative. Final proof roffing of the subgrade surface can be
used fo determine acceptability. For global stabilization, only final proof rolling shall be performed after the
stabilization has been implemented.

MSG recommends that construction traffic be minimized once the proposed subgrade level has been attained.
If construction traffic is allowed to traverse over the exposed subgrades, the quantity of soil identified as
potentially requiring remediation based on proof rolling operations may increase.

422  PAVEMENT SECTION RECOMMENDATION

Site preparation recommendations presented in Section 4.3 shall be followed to provide subgrade conditions
suitable for pavement support. Adequate drainage should be provided to the pavement structure toensure a
successful pavement service life is achieved. MSG recommends that underdrains be ufilized around catch
hasins and in ofher low areas of the proposed pavements to limit the accumulation of water below the
pavement structures if an asphalt pavement is preferred.

California Bearing Ratio (CBR) testing was not performed. Based on the soil characteristics from the
geotechnical investigation and anticipated proposed elevations, a design CBR value of 5 was estimated using

GEOTECHNICAL INVESTIGATION REPORT
Trilogy — Holly Township, MI




GEOTECHNICAL INVESTIGATION REPORT

annik Trilogy — Holly Township, M!

St
GROUP May 2023

parameters obtained from laboratory testing. The pavement design input parameters are established based
on the procedures contained in the 1993 Guide for Design of Pavement Structures by AASHTO. Far the basis

of the design, MSG assumed the following input parameters:

4.2.1 Assumed Pavement Design Parameters
Design ESAL 100,000 (Light Duty); 850,000 (Heavy Duty)

Reliabifty o L
Original Serviceability index 4.2 (Flexible Paving); 4.5 (Rigid Paving)

Terminal Serviceabllity Index = - 20 .
Overall Standard Deviation 0.45 (Fiexible Paving); 0.35 (Rigid Paving)

For flexible pavement design, MSG assumed structural number coefficients of 0.42 and 0.14 for asphalt
concrete and aggregate base, respectively. Based on the above assumptions, recommended fiexible
pavement sections are provided in the following table.

422R

intermediate Course 1.75 2.25

Forrigid pavement design, MSG assumed a concrete elastic modulus (Ec) of 5,000,000 psi, a concrete rupture
modulus (S’) of 700 psi and a load transfer coefficient (J) of 2.7. Based on the above assumnptions,
* recommended rigid pavement sections are provided in the following table.

4.2.3 Recommended Rigid Pavement Sections

Portland Cement Concrete 6.

Aggregate Base (MDOT 21A4) 8.0 80

* Use pavement materials as outlined above, or engineerfowner approved equivalent,

Technical Skill. Creative Spirit.
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43 Site Preparation

Before proceeding with construction, surface soils, vegetation, topsoil, root systems, refuse, asphalt, concrete including
any existing abandoned buried foundations, and other deleterious materials should be stripped from the proposed
development/construction areas. Depending on the time of year of construction and the Confractor's Means and
Methods at controlling surface water, it may be possible that portions of the upper 12 to 18 inches of the site material
within development/construction areas will be considered unsuitable and/or unstable and will be required to be stripped

during site preparation activities.

Cohesive soils are moisture sensitive and could become unstable if proper site water controls are not implemented
and/or if they are subject to construction traffic. Every effort should be taken to minimize disturbance during compaction
or over excavation. Where possible, free standing water should be diverted away from the construction perimeters or
pumped out using a sump to accommodate the proper compaction techniques.

Due to relatively shallow groundwater, moisture conditioning of the subgrade soils for compaction operations may be
difficult without groundwater control. The pathways for groundwater infiltration through the granular soils may be limited
by temporary retaining walls or dewatering of the site.

Generally, areas exposed by stripping operations on which subgrade preparations are fo be performed should be
compacted in place to 98 percent of Standard Proctor or 95 percent of Modified Proctor MDD within 2 percent of the
OMC. If there are areas where the building floor slabs wilf be located partially on a fill area and partially on a cut area,
it is recommended that the depth of subgrade compaction in the cut area be increased to 18 inches, in order to provide
uniform support of the rigid slab.

Itis recommended that the prepared subgrade slab-on-grade areas be proof-rolled to detect any unstable areas. Proof
rolling should be accomplished by making a minimum of two complete passes in each of two perpendicular directions
with a fully-loaded tandem-axle dump truck, or other approved pneumatic-tired vehicle, with a minimum weight of 20
tons. If proof rolling reveals the presence of unstable areas within the subgrade, certain remedial measures will be
required to stabilize the subgrade. Depending on the severity of distress encountered during proof rolling, undercutting
of 12 to 18 inches below subgrade and backfilling with engineered fill as outiined in Section 4.4 may be performed. If
an undercut and replacement of the top 12 to 18 inches fails to stabilize the subgrade, use of granular backfill with
geogrid stabilization may be required. Undercuts may be reduced 6 inches if geogrid and granular backfill is utifized.
Granular sails at the subgrade surface may be reworked in place in order to pass a proof roll. Alternately, chemical
stabilization of the upper 12 inches with cement may be performed. The actual undercut depths and/or subgrade
remediation measures required should be determined by the on-site Geotechnical Engineer or a designated

representative.

Existing abandoned utilities within the project site could be encountered during construction. Where utilities are present,
they should be removed and relocated or abandoned in place. If abandoned in place, itis recommended that the utility
pipe be filled with cement grout to mitigate the potential for collapse in the future. Should the utility lines be removed
from the site, the resultant trench excavations should be backfilled with weli-compacted granular material, piaced and
compacted in accordance with the recommendations of Section 4.4.

4.4 Fill Placement and Engineered Fill Requirements

The fill material should be verified by an approved testing laboratory or by a geotechnical engineering firm. All new fill
should consist of inorganic soll that is free from all deleterious materials and construction debris. Fill materials should
not be placed in a frozen condition or upon frozen subgrades. Proper drainage should be maintained during and after
fill placement to prevent water from impacting compaction efforts or long-term fil integrity. Al fine grained fill soils
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should be checked for plasticity index and liquid fimit before placement. Cohesive fill materials should have a liquid
limit less than 40 percent and plasticity index less than 20 percent (i.¢., non-expansive).

Coarse crushed granular material is preferred as fill for replacement of undercut areas, utility trench backfill and as
aggregate base material for pavement and slab-on-grade areas. The coarse crushed granular material may consist of
natural aggregate materials or geotechnical engineer approved equivalent. Typical lift thickness uilized for this
material is 8 inches. In utility trenches, granular backfill material should extend at least two pipe diameters above the
pipe’s crown. If a working platform for the new building construction is needed, and prior to fooling excavation, it is
recommended that at least 6 inches of granular base material meeting the gradation requirements MDOT 21AA
aggregate be placed and compacted. As an alternative to imported granular fill, excavated soil material may be
recompacted back in place so fong as the excavated soil material is determined to be suitable.

Fill should be compacted to 98 percent of the Standard Proctor or 95 percent of Modified Proctor MDD and should be
compacted within 2 percent of OMC. Fill materials should be placed in horizontal lifts and adequately keyed into stripped
and scarified subgrade soils and adjacent fill. A qualified geotechnical consultant should be retained to monitor il
placement in order to assure compaction requirements are achieved. Soil density testing should be performed during fil
placement activities to assure proper filt compaction. A commonly used testing criterion is one test per 2,500 square feet
per lift in areas to support proposed structures and one test per 5,000 square feet in parking lots, drive ways, exterior
slabs, etc., with a minimum of three tests per lift. Areas that do not achieve compaction requirements after initial placement
should be recompacted to meet project requirements.

The actual lift thickness suitable for fill placement is dependent upon the soil type, compaction equipment, and the
compaction specification. In general, fill should be placed in a 9-inch loose lift thickness {8-inch compacted); assuming
appropriately weighted and ballasted compaction equipment is utilized.” In confined areas where hand operated
compaction equipment is required, 4-inch and 6-inch loose lift thickness should be utilized for hand operated vibratory
plate compactors and hand operated vibratory drum rollers weighing at least 1,000 pounds, respectively. Sand fills
should be compacted using smooth vibratory rollers. Clay fills should be compacted using a sheep foot compactor. The
geotechnical engineer, as part of the construction monitoring, should review the equipment utilized for compaction to
confirm suitability relative to the specified loose lift thickness. If necessary, the geotechnical engineer will recommend
a revised lift thickness suitable to the equipment performing compaction.

45 Excavation and Slope

Familiarity with appficable local, state and federal safety regufations, including current OSHA excavation and trench
safety is vital. Therefore, it should be a requisite for both the Owner and Contractor with the Contractor by and farge
being responsible for the safety of the site. Activities at the site, such as utilities or building demolition and site
preparation, may require excavations at significant depths befow the ground surface. Slope height, slope inclination,
and excavation depth (including utility trench excavations) should in no case exceed those specified in local, state, or
federal safety (OSHA Health and Safety Standards for Excavations, 29 CFR Part 1926 Subpart P) regulations. Such
regulations are strictly enforced and, if not followed, the Owner, Contractor, or earthwork or utility Subcontractors could
be liable for substantial penalties.

The overburden soils encountered during our investigation were composed of a mixiure of materials, including very
loose granular soils. Based upon the data obtained, we anticipate OSHA will classify site soils as Type C soil, which
will require a maximum temporary excavation slopes of 1 % (H):1(V). Fiatter slopes will be required once groundwater
is encountered. For permanent excavations and slopes, the grades should be no steeper than 4(H): 1(V) without further
geotechnical review of the finalized grading plan. If any excavation, including a utility trench, is extended to a depth of
more than 20 feet, OSHA requires that a Professional Engineer design the side slopes of such excavations. However,
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we recommend that any excavation extending to a depth of more than 5 feet below existing grade be done under the
supervision of a qualified engineer.

4.6 Lateral Earth Pressures

| ateral earth pressures (horizontal stresses) are developed during soil displacements (strains). Lateral earth pressure
for design is determined utilizing an earth pressure coefficient to relate horizontal stress to vertical stress. Three
separate earth pressure coefficients are used to determine lateral earth pressure: at-rest; active; and passive.

Applied horizontal stress can be determined by multiplying the appropriate earth pressure coefficient by the applied
vertical stress. Earth pressure cosfficients are a direct function of the internal friction of a soil. Laboratory testing to
determine internal friction angles for soil was not performed. However, index laboratory and field data obtained can be
utilized to approximate earth pressure coefficients based upon empirical refationships.

To minimize lateral earth pressures, MSG recommends the zone adjacent to any walls be backfilled with granular fill.
To provide effective drainage, a zone of free-draining gravel (similar to MDOT BAA gravel) should be used directly
adjacent to the walls with a minimum thickness of 18 inches. This granular zone should drain to weepholes or a pipe
drainage system to prevent hydrostatic pressures from developing against the walls.

The type of backfill beyond the free-draining granular zone will govern the magnitude of the pressure to be used for
structural design. Clean granular soil is recommended as the backfill material against retaining structures to minimize
lateral earth pressure. Lateral earth pressure coefficients for engineered fill are provided in Table 4.6.1.

ded Lateral Earth P

Total Unit Weight (pcf) 125 130
Internal Fricton Angle:(®) . .| 30 b 980 n
At-rest Pressure Coefficient, Ko _ 0.5 0.75
‘Active Pressure Coefficient, Ka -+ = = 03 0 - e
Passive Coefficient, Kp ' 3.0 1.7
‘Concrete/Sol Friction Coefficient |-~ .05 | 00
Concrete/Soil Adhesion Factor 0 0.2

The coefficients of friction between concrete and soil subgrade were also provided in the table above. These coefficients
can be used for evaluating the factor of safety against sliding of foundations. The recommended minimum safety factor
against sliding is 1.5. Passive pressure resistance of the top 3 feet below final grade should generally be neglected in
designing the retaining walls to resist sfiding failure due to the freeze-thaw cycle that can significantly weaken soils and
the potential for the material to be removed at a future date for installation of utilties or other construction-related activities.

Any additional lateral earth pressure due to surcharge loading conditions including, but not limited to, floor loads, column
loads, sloping backfill, fraffic loading, and construction loads, should be incorporated into the wall design. MSG should
be retained to perform other detailed geotechnical evaluations for retaining walls, as necessary, including but not limited
to, settiement and global stability. A detailed geotechnical evaluation and structural design of retaining walls is beyond the

scope of this report.
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4.7 Site Seismic Classification

According to ASCE 7-22 Table 20.2-1, the proposed site is designated as “Site Class D” based on the average number
of the Standard Penetration Test N values and the soil shear strength for the upper 45 feet of soil {the maximum depth
the borings were advanced for this investigation) and assumed subsurface conditions to a depth of 100 feet.

It should be noted that Stratum 3 may be liquefiable with potential for failure or collapse under seismic loading.
Additional taboratory testing of Stratum 3 is required to fully determine if itis a liquefiable soil. If Stratum 3 is determined
to be liquefiable, then the site will be designated as “Site Class F” and a site response analysis in accordance with
Section 21.1 of ASCE 7-22 will be required. However, if the proposed building at the site has a fundamental period of
vibration less than 0.5 then a site response analysis will not be required. In this case, the property will be designated as
"Site Class E” {even with the presence of a potentiaily liquefiable soif) and the corresponding values of Seismic parameters
Sws and Sw provided in Section 22.1. If the proposed building fundamental period of vibration exceeds 0.5, then additional
laboratory testing of Stratum 3 should be conducted along with more rigorous seismic analysis for this layer to fully
determine the liquefaction potential.

4.8 Soil Infiltration Test

The soil infiltration rate indicates how quickly water moves through soil and helps evaluate the ability of the soil fo
absorb and treat effluent. The percolation test consists of:
»  Advancing three holes using the direct push method in the proposed detention pond areas to a depth of 10
feet, '
Presoaking the holes by maintaining a high water level in the holes,
Rurning the test by filling the holes with water to the ground surface; and
* Measuring the water level as it drops in 20-minute increments as the water percolates into the surrounding
soil.

The observed infiltration rate of on-site clay materiat tested is on the order of 0.03 in/hr in borings SB-07 and SB-24.
The observed infiltrafion rate of on-site sandy silt material tested is on the order of 6.30 infhr in soil boring SB-02.
According to NRCS Hydrologic Soil Group Classifications, we classify the sandy silt material as Group A and the clay
material as Group D.

5.0 CONSTRUCTION CONSIDERATIONS

5.1 Groundwater Control

Groundwater was encountered during and after drilling operations as presented in Table 3.2.1. Typically, the
groundwater elevation fluctuates and is higher during the winter and spring and lower in summer and early fall. It should
be noted that groundwater seepage may have a significant impact on construction activities,

The excavations and undercuts, as required for construction of the project, may be situated below the groundwater
level. A temporary earth retention system, such as a bentonite wall, may be required to fimit groundwater pathways
through the granular soils that allow infiltration into the excavations. The use of steel sheeting embedded in the clay
layer can cut off groundwater flow fo reduce infiltration. It may then be feasible to control groundwater inside these
structures by using a standard granular drainage layer and sump pit.

There may be more groundwater infiltrating excavations than the boring logs indicate. The Contractor shouid be
prepared for more elaborate dewatering procedures for deeper excavations. To protect against the settlement of
surrounding structures, pavement, and ulilities, geotextile filter fabric should be installed around any underdrains fo
limit the loss of fines through the dewatering system.

Technical Skill. Creative Spirit.
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The amount and type of dewatering required during construction will be further impacted by the weather, groundwater
levels at the time of construction, the effectiveness of the Contractor’s techniques in preventing surface water runoff
from entering open excavations, and their ability to lower the groundwater table. The final design of any temporary
earth support structures for excavations, as well as the associated dewatering and groundwater controf plan, should
be completed by the contractor and approved by a professional geotechnical engineer. :

To minimize surface water, slopes in pavement areas should consist of 1.5 percent slopes towards inlets or drainage
structures, building exteriors should have a minimum of 2 percent slopes away from the building and discharge points
(i.e. roof down spouts) should consist of closed conduits and divert away from the buildings to inlets or drainage
structures. The project civil engineer is responsible for designing the surface drainage improvements.

6.0 GENERAL QUALIFICATIONS AND LIMITATIONS

The evaluations, conclusions and recommendations in this report are based on our interpretation of the field and
laboratory data obtained during the geotechnical investigation, our understanding of the project and our experience
during previous work, with similar sites and subsurface conditions. Data used during this exploration included:

Twenty-five (25) exploratory and test borings performed during this investigation;
Observations of the project site by our staff,

Published historic soil and geologic data for the project area;

Results of laboratory soil testing; and,

Results of the geotechnical analyses.

The subsurface conditions discussed in this report and those shown on the boring logs represent an estimate of the
subsurface conditions based on interpretation of the boring data using normally accepted geotechnical engineering
judgments. Although individual test borings are representative of the subsurface conditions at the boring locations on
the dates shown, they are not necessarily indicative of subsurface conditions at other locations or at other times. MSG
is not responsible for independent conclusions, opinions, or recommendations made by others based upon information
presented in this report.

We strongly recommend the final project plans and specifications be reviewed by MSG's geotechnical engineer to
confirm that the geotechnical aspects are generally consistent with the recommendations of this report. In particular,
the specifications for excavation and foundation construction should be prepared andlor reviewed by MSG's
Geotechnical Engineer of Record. In addition, we recommend site subgrade preparation, fill compaction activities, and
foundation installation activifies should be monitored by MSG's geotechnical engineer or histher representative.

This report and evaluation reflects only the geotechnical aspects of the subsurface conditions at the site. Review and
evaluation of environmental aspects of subsurface conditions are beyond the scope of this report.
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GENERAL SOIL SAMPLE NOTES

Unless noted, ail terms utilized herein refer to the Standard Definitions presented in ASTM D653

Standard Penetration Test (ASTM D1586): A 2.0-inch outside-diameter {0.D.), 1-3/8-inch inside-diameter (1.D.) split barrel sampler is driven into
undisturbed soit by means of a 140-pound weight falling freely through a vertical distance of 30 inches. The sampler is normally driven three
successive B-inch increments. The total number of blows required for the final 12 inches of penetration is the Standard Penetration Resistance {N).

COHESIVE 50ILS COHESIONLESS SOILS
. Unconfined : .
. Approximate . Density Approximate

Consistency Range of N gg::“;;?f;:‘s’g Classification Range of N

Very Soft 0-1 Below 500 Very Loose 0-4

Soft 2-4 500 - 1,000 Loose 5-10

Medium Stiff 5-8 1,000 - 2,000 Medium Dense 11-30

Stiff 9-15 2,000 -4,000 Dense 31-50

Very Stiff 16-30 4,000 - 8,000 Very Dense Over 50

Hard 3M-50 8,000 - 16,000

Very Hard Over 50 Over 16,000

CLASSIFICATION PARTICLE SIZES
The major soil constituent is the principal noun, i.e. sand, Boulders - Greater than 12 inches (305 mm)
silt, gravel. The second major soil constituent and other Cobbles - 3 inches (76.2 mm) to 12 inches (305 mm)
minor constituents are reported as follows: Gravel:  Coarse - % inches (19.05 mm) to 3 inches (76.2 mm)
Second Major Constituent Minor Constituents Fine - No.4 {4.75 mm) to % inches (19.05 mm)
(percent by weight) {percent by weight) Sand: Coarse - No. 10 (2.00 mm) to No. 4 (4.75 mm)
Medium - No. 40 {0.425 mm) to No. 10 (2.00 mm)
Trace— 1% {0 11% Trace - 1%10 1% Fine - No. 200 {0.074 mm) fo No. 40 (0.425 mm)
Silt - 0.005 mm to 0.074 mm

Adjective — 12% to 35% Little - 12% to 22% Clay - Less than 0.005 mm

{clayey, silty, efc.)
Some - 23% 0 33%
And ~- Over 35%

If ctay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other major soil constituent as modifier:
I.e., silty clay. Other minor soil constituents may be included in accordance with the classification breakdown for cohesionless soils: i.e., silty clay,
trace sand, little gravel.

If sand particle size is greater than 11% by weight of the total sample weight, the adjective {i.e., fine, medium or coarse) is added to the soil
description for the sand portion of the sample, provided sand is the major or second major constituent.

SAMPLE DESIGNATIONS
' ' Shelby Tube Sample - 3-inch diameter unless
AS | Auger Sample - directly from auger flight ST otherwise noted
BS | Miscellaneous Samples - Bottle or Bag PS ri?ést;%n Sample - 3-inch diameter unless otherwise
Macro-Core Sample - 2.25-inch 0.D., 1.75-inch 1.D., 5 ' .
MC feet long polyethylene liner RC | Rock Core - NX core unless otherwise nofed
Large-Bore {Micro-Core) Sample - 1-inch diameter, 2 CME Continuous Sample - 5 feet long, 3-inch
LB ) CS . .
feet long polyethylene liner diameter unless otherwise noted
SS | Split Spoon Sample - 1-inch or 2-inch O.D. HA | Hand Auger
LS | Split Spoon (SS) Sampler with 3 feet long liner insert DP | Drive Point
NR | No Recovery CM | Coring Machine

www . MannikSmithGroup.com



BORING / WELL LOG USCS KEY

MAJOR DIVISIONS TYPICAL NAMES
-] 4
ow § ."' WELL-GRADED GRAVELS WITH OR WITHOUT
CLEAN GRAVELS s 8 ® SAND
WITH LESS THAN - 4
D,
g GRAVELS 16% FINES cp L {\° -2| POORLY-GRADED GRAVELS WITH OR
u Do WITHOUT SAND
2 | MORE THAN HALF Y
& | COARSE FRACTION PN\ d
. k2] 1)
g | BN oM [F ' sty GRAVELS WITH OR WITHOUT SAND
wZ ' GRAVELS WITH 2B
o< 15% OR MORE £
ZF= FINES
B GC CLAYEY GRAVELS WITH OR WITHOUT SAND
=
52
38 WELL-GRADED SANDS WITH OR WITHOUT
740 CLEAN SANDS GRAVEL
gy WITH LESS THAN
&g 15% FINES
SANDS POORLY-GRADED SANDS WITH OR WITHOUT
z GRAVEL
<
T | MORETHAN HALF
"5 | COARSE FRACTION
S IS FINER THATTNO. SILTY SANDS WITH OR WITHOUT GRAVEL
SANDS WITH 15%
OR MORE FINES
CLAYEY SANDS WITH OR WITHOUT GRAVEL
INORGANIC SILTS OF LOW TO MEDIUM
w ML PLASTICITY WITH OR WITHOUT SAND OR
i GRAVEL
wy
] SILTS AND CLAYS INORGANIC GLAYS OF LOW TO MEDIUM
o . cL PLASTICITY WITH OR WITHOUT SAND OR
" g LIQUID LIMIT 50% OR LESS GRAVEL : ]
=2z e
o< -~ — ORGANIC SILTS OR CLAYS OF LOW TO
e OL F— — MEDIUM PLASTICITY WITH OR WITHOUT SAND
i — — | ORGRAVEL .
=
Zz
La MH INORGANIC SILTS OF HIGH PLASTICITY WITH
e OR WITHOUT SAND OR GRAVEL
22 7 _
g SILTSAND CLAYS CH / INORGANIC CLAYS OF HIGH PLASTICITY WITH
z LIQUID LIMIT GREATER THAN 50% A OR WITHOUT SAND OR GRAVEL
% Y.
& SAAiAt  ORGAMIC SILTS OR CLAYS OF HIGH
b= OH [ PLASTICITY WITH OR WITHOUT SAND OR
AN GRAVEL
HIGHLY ORGANIC SOILS PT I o4 o4 PEAT AND OTHER HIGHLY ORGANIC SOILS
iy Wy

SYMBOLS KEY

SAMPLE TYPES WELL SYMBOLS

r Split Spoon sample, 1 inch or 2
/N Inch outer-dlameter,

Porflar«t Cement

Blank Casing

Bentonite Pellets

Static Groundwater
Filter Pack

Screanad Casing

First Encountered Groundwater

OTHER MATERIAL SYMBOLS

1 Well Graded Gravel
N with Ciay

Well Graded Gravel
with Silt

#.*3 Well Graded Gravelly Sand

%1 Topsol

/| Poorly Graded Sand
") with Clay

Clayey Sand
{4 Sandy silt Shale

Gravefly Silt Shaly Dolomite

> "'. Poorly Graded Gravelly Sand Limestone

wr Smiiin
» Teroup

BORING / WELL LOG KEY
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GEOTECH STANDARD LOG

BORING ID: SB-01
Manrnniksc  The Mannik & Smith Group, Inc. PAGE 1 OF 1
S AN 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

C3OU ph: (216) 378-1490 fax: (218) 378-1497
www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLGC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan
DATE STARTED 3/28/23 COMPLETED _3/28/23 BORING COORDINATES N/A
PRALLING METHOD Direct Push GROUND ELEVATION 952.0 FEET
DRILLING CONTRACTOR MSG TOTAL DEPTH 10.0FT BACKFILL _Cuttings/Bentonite
DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY AP CHECKED BY KDB
DRILLER BM REMARKS _EL was estimated from Google Earih Map
. ol | | .| ASPTNVALUEA |ATTERBERG LIMITS
z & wiR x| 29, F] 08 PL MC LL
»%E %o e ] z2 |2 E6‘ 2~ Sx %E 55 10 20 30 40 | 20 40 60 80
S |$Ql  MATERIALDESCRIPTION |4 iii WE | 93 |Z|55|86) uk |G SE— 0 0 40 €0 8
[ ol 52 | B8 |2 I8 52 105 |5 o unconr. comp. | CoRY bensiTY
o (9 4 oy (x| OF |S0|98 |STRENGTH (PSF) & (PCRHYO
Py Gie |3 zE |”ol o
i) 2w 2000400060008000 100 110 120 130
951.8 'V 7 TOPSOIL {1 inch) /] [ T I
% Very stiff, brown SANDY LEAN | ; :
; CLAY, trace gravel, moist (CL L R
% 9 e S| 134 7|4 65007 T
/ [ I
- y o
948.5 % R
Very stiff to hard, brown LEAN || ss . Ve :
CLAY, some sand, trace arave!, P 6789 116] 45 BOCo+ | 20 I SR ®
moist {CL) 5 / Fo :
946.0 , : /’ :
R Very loose, brown SILTY SAND, S8 :
damp (SM) L X5 | 32 |3 88 £
‘ P
L [
¥ @8.5 feet, wet '
.5 feet, we o I
81 o041 | 1] 100 A
842.04: 141 10
Bottom of borehele at 10.0 feet.
LEGEND: LUCS = UNCONFINED COMPRESSIVE STRENGTH TEST
YV waTER LEVEL AT TIME OF DRILLING 8.5 FEET DCP = DYNAMIC CONE PENETROMETER
Y WATER LEVEL AT END OF DRILLING 8.5 FEET PP = POCKET PENEI'ROM_ETER TEST Y
! WATER LEVEL AFTER DRILLING N/A T =LAB/FIELD TORVANE SHEAR TEST AASHTO R1B
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The Mannik & Smith Group, Inc.

Nik

ph: (218) 378-1490 fax: (216) 378-1487
www. manniksmithgroup.com

CLIENT Trilogy Health Services, LLC
PROJECT NUMBER T1730071

GROUP

o Ef-nmg-g-g.ﬂg 20800 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

PROJECT NAME _Trilogy - Holly Towhship

BORING ID: SB-02

PAGE 1 OF 1

PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _4/4/23 COMPLETED _4/4/23
DRILLING METHOD _3.25 inch Hollow Stem Auger

DRILLING CONTRACTOR _MSG
DRILL RIG _Geoprobe 782207

HAMMER TYPE _Automatic

BORING COORDINATES _N/A

GROUND ELEVATION_9250.0 FEET

TOTAL DEPTH 10.0FT
LOGGED BY _AP

BACKFILL _Cuftings/Bentonite
CHECKED BY KDB

DRILLER _EM REMARKS _EL was estimated from Google Earth Map
o ol | | | ASPTNVALUEA |ATTERBERG LIMITS
= Iy wiE r 129 (W&l ,8 PL MC LL
SPge: | £ o |2z lag | 8= e |8F —e—i
EfRiTo EEl EW | 2B |SiLB|ZE| OF |P2|Z2| 10 20 30 40 | 20 40 60 8
L %g MATERIAL DESCRIPTION Bl Wl | 85 |Z|30|E0| uh GRS 0 40 60 &
Lt ot &2 e |- 8%|= | 68 |2z |z | UNCONF. COMP. | [IDRY DENSITY
o |° Z ol | OR | =0 |O0 |STRENGTH (PSF) ¢ (PCF}I
W Bk |0 ZF o| O
0 2w 200040006000 8000 100 110 120 130
o4g.52% & TOPSOIL {6 inches) || oo oo
Loose, brown SANDY SILT, moist - - : :
(M) GRAB
B
L[| @4 feet, wet 818 0-3-4 | 7100 A :
5 HE :
GRAS P
] 2 P :
@8.5 feet, medium dense L ss
I 5 | 4-5-10 |15/ 100 19 DA *
adg.00 " 10 P :
Bottom of horehole at 10.0 feet.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y WATER LEVEL AT TIME OF DRILLING _4 FEET
V. WATER LEVEL AT END OF DRILLING _4 FEET
¥ WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T =LAB/ FIELD TORVANE SHEAR TEST

®

AASHTOR13
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www.manniksmithgroup.com
CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Ine,
20600 Chegrin Boulevard, Suite 500, Shaker Heights, Chio 44122
ph: (216) 378-1420 fax: (218) 378-1497

PROJECT NUMBER _T1730071

BORING ID: SB-03

PROJECT NAME _Trilogy - Holly Towhship

PAGE 1 OF 1

PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/29/23
DRILLING METHOD _3.25 inch Hollow Stem Auger

COMPLETED _3/29/23

DRILLING CONTRACTOR MSG

BORING COORDINATES N/A

GROUND ELEVATION 959.0 FEET

TOTAL BEPTH 15.0FT

BACKFILL _Cuitings/Bentonite

DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY WD CHECKED BY KDBE
DRILLER _BM REMARKS _El was estimated from Google Earth Map
o ol | | | ASPTNVALUEA |ATTERBERG LIMITS
z hy i g 129 uE| .8 PL MC LL
O~ |8 T bk P Fe~8~| 8T 2B
EETo el R 1 25 |Z|EE|Zg OF 155125 10 20 30 40 | 20 40 60 80
<ii |29 MATERIAL DESCRIPTION hai| 45 | 95 |Z|59|L9| ub BE|SE———" 2 42 80 8
L & at| &2 ol |ZI8%is= o5 o= |Z5 | o uNconF. comp. | DDRY DENSITY
o @ = afm |/ O [{=0 |90 |STRENGTH (PSF) & {PGF) 7
b ol |6 | Z2E (|76l ©
0 S5 2000400060008000 | 100 110 120 130
258 8722220\ TOPSOIL (2 inches) /] A Pl
Stiff, brown LEAN CLAY, little = A : :
d, fra f, moist (CL. ' : : : E ‘:
sand, trace gravel, moist (CL) ) S1S 112 |3 8o 3000™ Aol i : :
vioF b : :
- g
ANobo : :
@3.5 feet, very stiff to hard L M\ ss : o : :
> 2-7-9 18| 100 8000+" : o : :
5 : o : :
953.0
% Very stiff, brown SANDY LEAN ss o : P : :
% CLAY, trace gravel, moist {CL) _ 3 2-10-8 | 18| 81 70007 | 10 e [ :
950.5 ’///? AV - g{
71 " Loose, brown PODRLY GRADED | | ss i
11 SANDWITH SILT, trace gravel, 4 145 97100 4 : :
11 wet (SP-SM) 10 £ ; ;
j | ; :
AP - - ; : :
kS t s :
$e - F s :
s t : :
it L t : :
945.50 | i i :
7 Stiff to very stiff, gray SANDY M ss ! : :
///7( LEAN CLAY, frace gravel, wet 5 4-4-6 [10| 100 80007 A e !
944,05 /:? (CL) 15 : : :
Bottom of borehole at 15.0 feet, :

GEQOTECH STANDARD LOG

LEGEND:
Y WATER LEVEL AT TIME OF DRILLING _8.5 FEET

DCP = DYNAMIC CONE PENETROMETER

¥ WATER LEVEL AT END OF DRILLING _N/A

PP = POCKET PENETROMETER TEST

¥ WATER LEVEL AFTER DRILLING _N/A

T = LAB/ FIELD TORVANE SHEAR TEST

UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

L1

AASHTO RES




CGROUP

CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, QOhio 44122
ph: (216) 378-1490 fax: (216) 378-1497

www.manniksmithgroup.com

PROJECT NUMBER _T1730071

BORING ID: SB-04

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 2

DATE STARTED _3/29/23

DRILLING METHOD _3.25 inch Hollow Stem Auger

COMPLETED _3/29/23

DRILLING CONTRACTOR _MSG

DRILL'RIG _Geoprobg 7822D7 - .
DRILLER BM

_ HAMMER TYPE _Automatic

BORING COORDINATES _N/A
GROUND ELEVATION 955.0 FEET
TOTAL DEPTH 25.0 FT
LOGGED BY WD

REMARKS El. was esfimated from Google Earth Map

BACKFILL _Cutfings/Bentonite
CHECKED BY _KDB

GEOTECH STANDARD LOG - GINT M8G §TD BBH 2020,07.21 LIB.GDT - §/1/23 12:38 - WAPRQJECTS\PROJECTS P-T\T173007 1\WADMINVGEOTECH\LAB\T1730071 BORINGS.GPJ

o o . ~| A SPTNVALUE A |ATTERBERG LIMITS
z o Em o 1813 £ |28 |w§| 8 PL MG LL
EC|E el Fli | 2B |2|&88|2g| oF |B5|25 a0
Eh|Eo Eh| we S |LiudiELl NEIRZ|2=Z| 10 20 3 4 20 40 60 8D
ST ég MATERIAL DESCRIPTION ol b= 85 |Z|8o|lg| uh |BE|GE— D 40 80 8
e % okl &2 83 |- Qe |-= Q& |0z |Xz|oUNCONF. COMP. | CIDRY DENSITY
o = g |k | of =3 08 STRENGTH (PSF} ¢ (PCE)O
0 @ 55 20004000€0008000 | 100 110 120 130
asd 8777721\ TOPSOIL (2 inches) I I A
Medium stiff to stiff, brown LEAN i A
CLAY, little sand, trace gravel, ss op R :
damp (CL) ] 1 0-2-3 | 5100 2500 A 0
A\l : : H
- o :
951.5(7 AR :
T 2 Medium dense, brown SILTY L M ss A :
1~ SAND, wet (SM) 5 | 4710 |17 100 S S :
5 FENE :
I
Medium stiff fo stiff, brownish sS v :
gray LEAN CLAY, litile sand, I A 2.55 |10| 85 25007 | 11 {o Pl 0!
trace gravel, damp (CL) P :
- Eoiod :
o s
R MARENHE: 3000 fiof i ?
10 o z
Vodod s
I b :
SRR :
- AN :
B :
- EEE :
{s P s
T X | oss (a5 30007 | 14 £07 i .
15 LR :
o
. .
b
- B
b
- I
IR
- V] s b
5 447 11| © O
20 E‘\ P
P
T Vi
v
- A
AN
931.5 T \\
Very stiff, gray LEAN CLAY, L N\ ss o R :
some sand, trace gravel, moist 7 5-9-20 | 29| 100 4000 13 : ¢ & LH
930.0 {CL} 25 HEH HI
LEGEND: Bottom of borehole at 25.0 feet. " UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y WATER LEVEL AT TIME OF DRILLING _4 FEET

Y. WATER LEVEL AT END OF DRILLING _N/A

Y. WATER LEVEL AFTER DRILLING _N/A

T =LAB/ FIELD TORVANE SHEAR TEST

DCP = DYNAMIC CONE PENETROMETER

FP = POCKET PENETROMETER TEST

.

AASHTO R18

(Continued Next Pags)




, BORING ID: SB-05
Mgnnik The Mannik & Smith Group, Inc, PAGE 1 OF 1

- =ity 20800 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
IECRIR ph: (216) 378-1490 fax: (216) 378-1497
# www,manniksmithgroup.com
CLIENT _Trilogy Health Services, LLC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan
DATE STARTED _3/29/23 COMPLETED _3/29/23 BORING COORDINATES N/A
PRILLING METHOD _3.25 inch Hollow Stem Auger GROUND E{ EVATION_ 952.0 FEET
DRILLING CONTRACTOR MSG TOTAL DEPTH 200 T BACKFILL _Cuttings/Bentonite
DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY _WD.. sHECKED BY KDB
DRILLER _BM REMARKS £, was estimated from Google Earth Map
— — T
o au ~] | &SPTNVALUE & }ATTERBERG LIMITS
z a N R TS RS PL MC LL
0~ |8 e a1 2 |2125|22] OF (82|25
ER|To SR zE Llualze| OF |2 ZZ| 10 20 30 40 20 40 60 80
iy > ok %g mg - 8»«;..*’ QF |82 |XZ| ¢ UNCONF. COMP, | IDRY DENSITY
o |© = oW |k | Qg |=Q|CQ/|STRENGTH (PSH) & {(FCFHO
03 Wi |0 2 o| o
o =) 20004000 60008000 160 110 120 130
-f-9512 / \ TOPSOIL (1.5 inches) I ol N
3 Medium stiff to stiff, brown LEAN | :
CLAY, lite sand, trace gravef, :
% moist (CL) =9 L 518 123 | 5] 78 30007 :
e s
5 o485 ; ]
8 L E1]S Loose, brown SANDY SILT, wet | ss :
£ T4 T (ML) 5 2-3-5 8 {100 :
3 5 :
I :
i :
a @6 feet, medium dense i
o i SS | 256 |11] 55 :
= B 3 :
£ : 5
fu] .
2 - :
P~ .
2 L :
£ S| 2710 |17 85
E 10 :
o :
w :
3 :
fra - . .
2 :
& 'k - :
g 938.5):1. i
I - Medium dense, brown SILTY L 55 :
% SAND, trace gravel, damp (SM) 5 556 [11] 31 :
1 15 :
g :
& :
§ m :
ki B :
5
@ I :
a :
b @18.5 fest, dense L M ss
5 B AN s | 16-24-19 |43| 100 : :
8| 9320011 20 : :
b Bottom of borehole at 20.0 feet, :
& 5
& 5
(<
(5]
=
L
<
vl
2 O L
g LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
4 . . .
E Y WATER LEVEL AT TIME OF DRALLING 4 FEET DCP = DYNAMIC CONE PENETROMETER
E Y WATER LEVEL AT END OF DRILLING _N/A PP = POCKET PENETROMETER TEST Y
g ¥ WATER LEVEL AFTER DRILLING _N/A T=LAB/FIELD TORVANE SHEAR TEST - AASHTO R
[
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CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216} 378-1490 fax: (216} 378-1497

www.manniksmithgroup.com

PROJECT NUMBER _T1730071

BORING ID: SB-06

PROJECT NAME _Trifegy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 1

DATE STARTED _3/29/23
DRILLING METHOD _3.25 inch Hallow Stem Auger

COMPLETED _3/29/23

DRILLING CONTRACTOR _MSG

DRILL RIG _Geoprobe 782207

HAMMER TYPE _Auiomatic

BORING COORDINATES _N/A
GROUND ELEVATION_952.0 FEET
TOTAL DEPTH 20.0 FT
LOGGED BY _WD

BACKFILL _Cutfings/Bentonite
CHECKED BY KDB

DRILLER BM REMARKS _El was estimated from Google Earth Map
o ot | | | ASPTNVALUEA |ATTERBERG LIMITS
z & wiR e | =P g8 PL MC LL
o-|e r F o |dlr e | 82 ik~ Q-
=3 P R ——. RIPTI Eh| Wi | B2 |Z|UBigG| IE Pz|gg 00 0 4 | 2 40 0
Yt o okl &2 B3 | 18771 G5 |22 |Z = |0 UNCONF.COMP. | [1DRY DENSITY
o 19 z olm | | OF |S8|C0|STRENGTH(PSH O (PCFYOI
@ wig o |zE |76 ©
0 2w 2000 400060008000 100 110 120 130
a51.8f ;r/ 72\ _TOPSOIL (2 inches) Im A I
% \ery loose, brown CLAYEY - :
g SAND, trace gravel, damp (SC :
8 PO | SS| 122 |48 4 :
| :
o | _ | M
948.5 I
Stiff, brown LEAN CLAY, little /| ss o Py :
sand, frace gravel, damp (CL) o 0-2-2 | 4100 3000 14 4.0 L
- 5 fi :
9460 V |
iz, Very soft to saft, brown SANDY [
/ LEAN CLAY, trace gravel, damp X[ | o0t 1] 80 10007 ho |
/ {CL) 'i :
5//// N |
% v T XS] 212 |3 e 10007 'y
A 10 b
.// I
. !
/ ] '
. |
% ] |
]
938.5 /,/ . T |
ST Very loose, brown SILTY SAND, | N/ s I
wet (SM) > ] 001 |1 83 'y
15 ‘|
I
- - |
|
- 1
|
L {
|
T XSS | 213 |a| 78 Li
gazofrlidi 20 6 :
Boitom of borehole at 20.0 feet.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y WATER LEVEL AT TiME OF DRILLING _9.5 FEET

¥ WATER LEVEL AT END OF DRILLING _N/A

¥ WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T = LAB/ FIELD TORVANE SHEAR TEST

B

AASHTO R13




Mannik
e
CROUP

The Mannik & Smith Group, Inc.

ph: (216) 378-1480 fax: (216) 378-1497
www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC
PROJECT NUMBER T1730071

20600 Chagrin Boulavard, Suite 500, Shaker Heights, Ohio 44122

PROJECT NAME _ Trilogy - Holly Towhship

BORING ID: SB-07

PAGE 1 OF 1

PROJECT LOCATION _Huolly Township, Michigan

DATE STARTED _4/4/23 COMPLETED
DRILLING METHOD _3.25 inch Hollow Stem Auger
DRILLING CONTRACTOR MSG

414123

BORING COORDINATES _N/A

GROUND ELEVATION_9556.0 FEET

TOTAL DEPTH 10.0 FT

BACKFILL _Cuttings/Bentonite

- GINT MSG STD BBH 2020.07.21 LIB.GDT - 5//23 12:40 - WAPROJECTS\PROJECTS P-T\T173007 | \ADMINVGEQTECHILAB\T1 730071 BORINGS.GE.

GEOTECH STANDARD LOG

Y WATER LEVEL AT TIME OF DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER

¥ WATER LEVEL AT END OF DRILLING _N/A

PP = POCKET PENETROMETER TEST

¥ WATER LEVEL AFTERDRILLING N/A

T = LAB/ FIELD TORVANE SHEAR TEST

DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY _AP CHECKED BY KDB
DRILLER _BM REMARKS _El was estimated from Google Earth Map
e ol | _.| ASPTNVALUEA |ATTERBERG LIMITS
z a wi® g | 2Q IuwEsl .8 PL MC LL
0|8 + X I =Y R T ol g 1= g
Ef o ELl LB | ZE |2|Ea(2c| oz |36 Z51 10 20 30 40 | 20 40 60 @0
<l |29 MATERIAL DESCRIPTION aui 42 | 893 (2 gg Wo| uwh |BE|SE———" 0 40 60 &
e & ok %% oo | E S| = G5 |©=Z|XZ|©UNCONF.COMP. { [1DRY DENSITY
o |9 = oo e O |ZE0|CC|STRENGTH (PSF) ¢ (FCRHO
% Gl |4 - o O
0 2 200040006000 8000 100 110 120 130
555 822721\ TOPSOIL (2 inches) I A
Very stiff to hard, brown LEAN N T : P
CLAY, lithe sand, trace gravel, GRAB P : o
moist (CL) I/ Pl : Do
" X %P | eea2 |21] 100 9000+°| 14 Poad 5
i ] Do : P
oo
/ ] 2 : : : o
/ S | 91247 |29 100 9000+"| 13 P& o P
846.0 10 : : o
Bottom of borehole at 10,0 feet. : S
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

2

AASHTO R1B




~
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\ BORING ID: SB-08
% NMcinnilke  The Mannik & Smith Group, Inc. ) PAGE 1 OF 1
e Srvihb 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohia 44122
} S smOLr  ph (216) 378-1490 fax: (216) 378-1497
www.manniksmithgroup.com
CLIENT _Trilogy Health Services, LLC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER _T1730071 PROJECT LOCATION _Hally Township, Michigan
DATE STARTED _3/28/23 COMPILETED _3/28/23 BORING COORDINATES _N/A
DRILLING METHOD _Direct Push GROUND ELEVATION_949.0 FEET
DRILLING CONTRACTOR _MSG TOTAL DEPTH 250FT BACKFILL _Cuttings/Bentonite
DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic . LOGGED BY _AP CHECKED BY _KDB
DRILLER _EM REMARKS _El. was estimated from Google Earth Map
0 o | | .| ASPTNVALUEA |ATTERBERG LIMITS
z o B wir g 120 g8 PL MG LL
o2 - £% | 22 |3|Ealao| B |BD|S Fe
ELlTo =h| o8 25 |Z|EEIZE] OF |PE|SZ| 10 20 30 40 20 40 60 8D
L %9 MATERIAL DESCRIPTION adl 4 | 85 (2|9 il0uh J(Bﬁ SE e 4P € §
e okl £2 88 |- S~ 65 |OZ & Z| ¢ UNCONF. COMP. | CIDRY DENSITY
o 19 b= pim i | OF |=0iC G ! STRENGTH (PSR © (PCFYO
7] wirx o |25 | 0] ©
0 2m 2000400060008000 | 100 110 120 130
_am:/v % \_TOPSOIL (2 inches) /] N
% Medium stiff to stiff, dark brown [ oo :
’ SANDY LEAN CLAY, trace grave! ss T :
% and organics, moist (CL) S 1 0-2-4 | B 50 30007 SRS :
, TR :
; T | :
945.5% P :
1] Very loose, brown SILTY SAND, | ss [ H
trace gravel, damp (SM) ) 122 | 4|78 4: :
5 : Vi :
Voo :
oo :
SIiff to very stiff, brown LEAN s o Aol E
CLAY WITH SAND, trace gravel, | |A| 5 | 257 [12| 78 80007 | 10 Aol o e
moist (CL) g \‘ A
- Vo
@8.5 feet, damp I sl :
851 719 |16] 69 60007 0 SR 5
10 R :
S A
S :
T R :
AR
935.5 ] F'
7 Medium stiff to stiff, brown L N/ ss R :
2% SANDY LEAN CLAY, trace 5 0-2-6 | 8100 3000°7| 12 J\ oot .
/ gravel, wet (CL) 15 N :
PN
/ H
/ L] R
’// G
/ - N
/
930.5 % m ] N\
i+ 441 Dense to very dense, brown L M oss ‘?\
-3 WELL-GRADED SAND WITH | 18-20-25 {45 55 DA
Lo i SILT, some gravel, damp 20 :
el (SWHSM)
R [ IX| 3P |44-36-44 |80| 50 o4
9240}, 4 25 P .
LEGEND: Bottom of borehole at 25.0 feet. UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
S/ WATER LEVEL AT TIME OF DRILLING _12 FEET DCP = DYNAMIC CONE PENETROMETER
¥ WATER LEVEL AT END OF DRILLING _N/A PP = POCKET PENETROMETER TEST Y
!WATER LEVEL AFTER DRILLING _N/A T = LAB/ FIELD TORVANE SHEAR TEST ARSHTO R1B
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GEOTECH STANDARD LOG

" OROUE

CLIENT _Trifogy I—_lea!!h Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216} 378-1490 fax; (216) 378-1497
www.manniksmithgroup.com

PROJECT NUMBER _T1730071

BORING ID: SB-09

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 1

DATE STARTED _4/3/23

DRILLING METHOD _3.25 inch Hollow Stem Auger
DRILLING CONTRACTOR MSG

COMPLETED _4/3/23

BORING COORDINATES _N/A
GROUND ELEVATION_955.0 FEET
TOTAL DEPTH 20.0FT

BACKFILL _Cuttings/Bentonite

DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY JS CHECKED BY _KDB
DRILER BM REMARKS _El was estimated from Google Earth Map
o i | _| .| ASPTNVALUEA |ATTERBERG LMITS
z & wix (F | 29 IuEl .S PL NC L
o2 i B o |Jdiz 15 | 3% jEzle>
EL|Fo SR 25 |E|EB|zx| OF 2E Z51 10 20 30 40 20 40 60 80
< 9 MATERIAL DESCRIPTION ol 45 | 83 |2|29|48) ub |BE|SE——" 0 40 €0 8
Lt | ak| 22 BQ [Zi8%|-= 05 |2z |% 2| ©UNCONF.COMP. | [1DRY DENSITY
] = alm i Or | 20|00 |STRENGTH (PSF) ¢ (PCF) 3
%3] W & ZF (&3 [&)
0 2w 2000400060008000 | 100 110 120 130
964 BPZE\ TOPSOIL (2 inches) ] A R
% Medium stiff 1o stiff, brown L
/ SANDY LEAN CLAY, trace SS - - N S Lo
/ gravel, damp (CL) L 1 0-2-3 |5 (100 30007 22 A Pobod LA
7 Yoo HE
% L A Pl
9615674 AN o
Very stiff to hard, brown [ ss : ! I -
LEAN CLAY, some sand, > | 5912 121] 100 8000°" S W Porod
trace gravel, moist {CL) 5 A P
/ A 100 | 120 | 8050 | 15 NN O
946.5 ] P
Very loose, brown POORLY L M ss HEE R :
GRADED SAND WATH SILT, 3 122 | 4100 L :
trace gravel, damp (SP-SM) 10 T
l: i :
o biod i
1 :
I by :
[ :
y . b0 :
941.5¢" « 1: 1 :
: Loose, brown SANDY SIET, wet | ] ss (IS :
(ML) 4 | 234 7100 A1 :
' 18 oo :
iy [ :
kS Vo : H
4 - LIS s
IR :
B AN L IR :
oass)] 1" AR
Stiff to very stiff, gray LEAN L M ss RN :
CLAY, little sand, trace gravel, s | 369 |15|100 6000°"| 15 EF SR *
935.0 moist (CL) 20 Poor :
Bottom of borehole at 20.0 feel.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
Y water LEVEL AT TIME OF DRILLING 13.5 FEET DCP = DYNAMIC CONE PENETROMETER
Y waTeER LEVEL AT END OF DRILLING N/A PP = POCKET PENETROMETER TEST .
¥ WATER LEVEL AFTERDRILLING _N/A T=LAB/FIELD TORVANE SHEAR TEST AASHTD R18
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,«&{MQHHIK

» ESrebtl
GROUP h ,

# www.manniksmithgroup.com

CLIENT Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: {216) 378-1490 fax: (216) 378-1497

PROJECT NUMBER _T1730071

BORING ID: SB-10

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 2

DATE STARTED _3/28/23 COMPLETED _3/29/23 BORING COORDINATES _N/A
DRILLING METHOD _3.25 inch Hollow Stem Auger GROUND ELEVATION_960.0 FEET
DRILLING CONTRACTOR _MSG TOTAL DEPTH 25.0 FT BACKFILL _Cuttings/Bentonite
DRILL RIG _Geoprobe 78220T HAMMER TYPE _Automatic LOGGED BY _APAWD CHECKED BY _KDB
DRILLER BM REMARKS Ei. was estimated from Google Earth Map
o il | | | &SPTNVALUEA ATTERBERG LIMITS
z |y g o |50 £ |22 w| & PL MC 1L
ES | Zo ' = t% =R 2| Oz |SEIZE| 10 20 20 40 | 20 40 €0 80
< 2G| MATERIALDESCRPTION |4 W2 | 95 |2|39|4¢| so |bH|gE——— )
L | oLl 2 | B8 |C|8%|=| §F |9z |%Z | S UNCONF COMP. | [IDRY DENSITY
o = olm |k | O =9 08 STRENGTH (PSF) ¢ {PcRHO
0 @ 55 2000400060008000 160 110 120 130
557 TOPSOIL (2 inches) I ST
/ Stiff to very stiff, brown SANDY |- oo :
/ LEAN CLAY, trace gravel, moist 58 PP o4 :
/ L) LX) 123 5] 33 600D SRR 5
‘) Voo :
/ - - NI :
// !\ Poid :
% T XS | 258 [13] 100 8000™" | 12 il e
: 5 3 RS :
/ 1NN
/ - : 1\ : ;
% L XIS | 2710 |17] 95 6000 : f é §
/ N §
- C 1 z
/ @8.5 feet, stiff, damp L M ss o 5
//7-/ w | 356 [11] 95 30007} 11 §<>5 .
/ 10 : :
/ 1
. I
/ - P
. b
% T P
946.5% v T rI
Sl Tl Loose, SILTY SAND, wet (SM) [ ss L
s | 444 |8 89 4, :
15 i
A
L AN
EA
I A
Y
I HERT
h:
@18.5 feet, medium dense, little | | ss b
gravel 6 12-10-12 | 22| 67
20
036.5[ T
Dense, brown POORLY L sS
: GRADED SAND WITH GRAVEL, | 13-16-21 |37 89
935.0. . little silt, moist (SP) 25

LEGEND Bottom of borehols at 25.0 feet,

Y WATER LEVEL AT TIME OF DRILLING _13.5 FEET

Y WATER LEVEL AT END OF DRILLING _N/A

Y WATER LEVEL AFTER DRILLING N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T =LAB / FIELD TORVANE SHEAR TEST

UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

B

AASHTOR12

(Confinued Next Page) -
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GEOTECH STANDARD LOG

CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216) 378-1490 fax: (216) 378-1497

www.manniksmithgroup.com

PROJECT NUMBER _T1730071

BORING ID: SB-11

PROJECT NAME _Trilogy - Holly Towhship

PAGE 1 OF 1

PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/31/23

DRILLING METHOD _3.25 inch Hellow Stem Auger
DRILLING CONTRACTOR MSG

COMPLETED _3/31/23

BORING COORDINATES _N/A

GROUND ELEVATION_954.0 FEET

TOTAL DEPTH 10.0 FT

BACKFILL _Cuttings/Bentonite

DRILL RIG _Geoprebe 7822DT HAMMER TYPE Aulomatic LOGGED BY WD CHECKED 8Y _KDB
DRILLER _BM : REMARKS _El. was estimated from Google Earth Map
o ol | | | ASPTNVALUEA |ATTERBERG LMITS
z | g w1y | =9 1,8 .8 PL MC LL
o~ |2 T+ e 0 |Jlz 8| 8% [xFi8F
ELlTo Gl um | 25 |2|E8|20] OF |25125] 10 20 3 40 | 20 40 60 80
§w 0.9 MATERIAL DESCRIPTION &Lu jr = gj Z >g gg ,_Z._O ai_)il-l_l ‘DE Pt n PV Al
gL & okl &2 B8 (2185 (=~ O |0z |ZZ|<© UNCONF.COMP. | [CIDRY DENSITY
o |9 Z BT On | =0 |OQ|STRENGTH (PSF) O (PCR O
[¥5] 0| [m] Z- [ (&)
0 Dw 200040006000 8000 100 110 120 130
053 B TOPSOIL (2 inches) I R N
/,/ Medium stiff to stiff, brown - oo HE
’ SANDY LEAN CLAY, frace sS o N
% gravel, moist (CL) L Al 9 123 |5 89 40007 A ¥ & P
. N -
950.5 /% - § \ \ : D
/ Very stiff, mottled brown andgray | | SS L Pl
/ SANDY LEAN CLAY, trace. 5 | 6-12-12 124 100 80007 | 11 I SR
// gravel, dry (CL} 5 i T
/ : i P
948.0 ///f I Do
Very stiff {o hard, brown LEAN S8 - P P
CLAY, little sand, trace gravel, dry { | 3 5-8-9 (17} 100 8000+ DAl H
(cL LY P
I ik P
: lL .
T XSS | ae1 |20 100 9000+ PoA
944.0 10 : I
Bottom of borehole at 10.0 feet,
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y WATER LEVEL AT TIME OF DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER

Y WATER LEVEL AT END OF DRILLING N/A

‘PP = POCKET PENETROMETER TEST

¥ WATER LEVEL AFTER DRILLING N/A

T=LAB/! FIELD TORVANE SHEAR TEST

AASHTO R1B
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BORING ID: SB-12

gi\/lannik The Mannik & Smith Group, Inc.
= E“%"‘;‘EE’%”? 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
3

ph: (216) 378-1480 fax: (216) 378-1487
A www.manniksmithgroup.com

CLIENT _Trilogy Health Services, L1C

GROL

[','
PROJECT NAME _Trilogy - Holly Towhship

PAGE 1 OF 1

PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/31/23 COMPLETED _3/31/23 BORING COORDINATES_N/A

DRILLING METHOD _3.25 inch Hollow Stem Auger GROUND ELEVATION_951.0 FEET

DRILLING CONTRACTOR _MSG TOTAL DEPTH 20.0 FT

BACKFILL _Cuttings/Bentonite

LOGGED BY _WD CHECKED BY _KDB

DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic

DRALER _BM REMARKS _El was estimated from Google Earth Map
o ol [ _| .| ASPTNVALUEA |ATTERBERG LIMITS
z |, B wiR |22 w8 PL MG LL
o2 | Eff 2 |Z|Es2- 8% |3
FL:_, Fo "5 mg EE g Ho|Z2ic ‘-’,E 25 Ez 10 20 30 40 20 40 60 80
< <9 MATERIAL DESCRIPTION adll W 1 85 |Z|59 W0 | wy pli|gH———— i
|- ak| &2 ng e 8=|==| 63 |©z|XZ| < UNCONF.COMP. | CIDRY DENSITY
o |9 - n|m | O |=Q|C0|STRENGTH (PSF) © (PCFyO
0 vlrg |6 |2 |70 O .
0 =x;) 2qDU4qDOSOPDBt3!DO 190 1’]0 1?0 1:'30
nE0.8F7 2\ TOPSOIL (2 inches) I oo A
? Medium stiff to stiff, brown _ A !
SANDY LEAN CLAY, trace ss R :
% gravel, moist (CL) L p 1-2-3 | 51100 3000 AICD 1 5
/ oo :
¢ I Voo :
947.5 //y//j o :
/ Stiff to very stiff, brown LEAN | N/} g o I :
CLAY, little sand, trace gravel, ) 2-5-6 |[11] 100 7000 A 1 1O :
damp (CL) 5 S\\ Pl :
i Py
/ ss | Y :
I 3 3810 (18] 45 20007 | 14 e !L [ H
e :
r A
1.
T SS | aaT |11) 100 4000 { o
10 ;
[
o b
P
L] [
[EI
] ; :
@13.5 feet, medium sfiff tostifft L N/ gg P
- 5 5 | 434 | 7|17 25007 *Eo :
oo
b
] 1
ol
- AN
A
] A%
932.5 R
Medium dense, lightbrown SLTY L _\ /| gg v
] SAND, damp (SM) 5 | 4415 |19} 100 &
931,0}; 141 20 :

Bottom of borehole at 20.0 feet.

LEGEND:

VY WATER LEVEL AT TIME OF DRILLING /A
_Z WATERLEVEL AT END OF DRILLING _N/A
¥ WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T =LAB [ FIELD TORVANE SHEAR TEST

UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

&

AASHTOR18
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s

BORING ID: SB13_

= GINT MSG STD BBH 2020.07.21 LIB.GDT - 5/1/23 12:40 - WA\PROJECTS\PROJECTS P-T\T173007 NADMINVGEQTECH\LAB\T1730071 BORINGS.GPJ

GEOTECH STANDARD LOG

PAGE 1 OF 1
s Tty gl b 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
Qgﬁﬁﬁ ph: (216) 378-1480 fax; (216) 378-1497
vwww. manniksmithgroup.com
CLIENT _Trilogy Mealth Services, LLC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER T1730071 PROJECT LOCATION _Hally Township, Michigan
DATE STARTED _3/30/23 COMPLETED 3/30/23 BORING COORDINATES N/A
DRILLING METHOD _3.25 inch Hollow Stem Auger GROUND ELEVATION 8520 FEET
DRILLING CONTRACTOR MSG TOTAL BEPTH 20.0FT BACKFILL _Cuttings/Benfonite
DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY WD CHECKED BY KDB
DRILLER BM REMARKS _El. was estimaled from Google Earth Map
o el | 1 _| ASPTNVALUE A |ATTERBERG LIMITS
z |, a L= E | 28 wg.8 PL MC Ll
O~ 12 T £ 2 12|Eal2-| 8% 18|26
EL|Fo Eh| ml | 2B |Z|EE|zE| OF [BE|ZE| 10 20 30 a0 20 40 60 80
gL ot §2 | B8 |FI8%(<>| §Z |82 |X% | o UNCONF.comp, | CIDRY DENSITY
o |9 Z oill |k | O |Z0|CQ|STRENGTH (PSF) O (PCFYO
%) wir |O Z= O] O
0 2w 200040005000 80DC 100 110 120 130
851.8[5%%4 "\ TOPSOIL {1 inch) /] N R
%A Very loose, brown CLAYEY L : : Pl
L SAND, trace gravel, damp (SC : : -
i ) (R R R I S
£ i : Pl
2 N Vi P
S Vi P
7/// Stiff to very stiff, brown SANDY M ss i : P
. LEAN CLAY, trace gravel, damp 5 1-2-4 |6 | 67 6000"™ 4 & P
% ) 5 i : P
1 P
/ @6 fest, wet S5 t P
/ L JX| 5| 246 [10] 100|128 | 3800 | 11 A o : i
i Pl
. ] |
'// 11 P
/ T XSS as7 |12] 83 40007 d o
10 ) P
; { Pl
/ f P
/ ] £ P
/ f E:
% T II ERE
938.5 /% ] ,’
Stiff, gray LEAN CLAY, littte sand, || _ ss : [
trace gravel, damp (CL) 5 | 013 | 4100 300077 | 11 + Fo e
15 : o
i :
/ [ :
- b z
I :
¥ S |: :
? 1 :
933,57 ] li :
1l Loose, arayish brown SILTY _ ss 1:
SAND, wef (SM) 8 3-3-3 6| 100 A:
20 :
Boltom of borehole at 20.0 feet.

LEGEND:

V WATER LEVEL AT TIME OF DRILLING 6 FEET
Y WATERLEVEL AT END OF DRILLING 17 FEET
¥ WATER LEVEL AFTER DRILLING . N/A

UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
DCP = DYNAMIC CONE PENETROMETER

PP = POCKET PENETROMETER TEST .

T=LAB/ FIELD TORVANE SHEAR TEST AASHTO RES
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BORING ID: SB-14

o . o
&% Nannilks  The Mannik & Smith Group, Inc.
e % f"‘ﬁ“&g“ﬁﬁ"}i 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

: Gl phe (216) 378-1490 fax: (216) 378-1497
e ’ www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC PROJECT NAME _Trilogy - Holly Towhship

PAGE 1 OF 1

PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/30/23 COMPLETED _3/30/23 BORING COORDINATES _N/A

DRILLING METHOD _3.25 inch Hollow Stem Auger GROUND ELEVATION_951.0 FEET

DRILLING CONTRACTOR _MSG TOTAL DEPTH 10.0FT

BACKFILL _Cuitings/Bentonite

DRILL RIG _Geoprobe 78220T HAMMER TYPE _Automatic LOGGED BY WD CHECKED BY _KDB
DRILLER BM REMARKS El was estimated from Google Earth Map
o ol | | .| ASPTNVALUEA |ATTERBERG LIMITS
z g RS S PL MC LL
O~ 2 | Ff 2 1F|kal8s] OF |SE|S o
EfTo EE| EW | 22 12 EEiZe| OF |2E|3E| 10 20 30 40 | 20 40 ep 80
L %9 MATERIAL DESCRIPTION EWl we | 8§35 |Z|80\86| ub (BE|IGE———— e 40 & 8
e ok &2 ST I 3=~ 63 |oz & & | & UNCONF. COMP. | [1DRY DENSITY
o |9 3 o |m i | ON |2G|°0Q|STRENGTH (PSP O (PCF)YOI
0 Gl 10 |ZE|T0O| O
0 2w 20[00409060:{)08({00 190 1?0 1?0 1?0
n%m% 2\ TOPSQIL (2.5 inches) Im Pl S
/////_( Medium stiff to stiff, brown - - :
/ SANDY LEAN GLAY, trace ss ‘ - HN: :
// gravel, molst (CL) L Al 7| 228 |5, 8¢ 3000 4:0: :
4 b :
/ R b :
/ H s
/ @3.5 feet, damp ] ss b :
/ > | 144 |8 83 25007} 18 A0 .
/ 5 P :
; o
945.0% L
Hard, brown SANDY LEAN ss . o
CLAY, littla gravel, dry (CL) I 3 1-5-9 |14] 100 9000+ T :
L o
.
L | ss 4
"y | 466 [12] 95 9000+ A
941.0 10 o

Bottom of borehole at 10.0 feet.

LEGEND:

¥ WATER LEVEL AT TIME OF DRILLING _N/A
Y WATER LEVEL AT END OF DRILLING _N/A
¥ WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T = LAB / FIELD TORVANE SHEAR TEST

UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

&

AASHTO R18
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GEQTECH STANDARD LOG

The Mannik & Smith Group, inc.

ph: (216) 378-1490 fax; (216) 378-1497
www.manniksmithgroup.com

CLIENT _Trilogy Health Services, L1.C

PROJECT NUMBER _T1730071

BORING ID: SB-15

20600 Chagrin Boulevard, Suite 500, Shaker Heights, Chio 44122

PRQJECT NAME _Trilagy - Holly Towhship

PAGE 1 OF 1

PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _4/3/23 COMPLETED _4/3/23
DRILLING METHOD _3.25 inch Hollow Stem Auger

DRILLING CONTRACTOR _MSG

DRILL RIG _Geaprobe 7822DT HAMMER TYPE

Automatic

BORING COORDINATES _N/A

GROUND ELEVATION 958.0 FEET

TOTAL DEPTH 25.0 FT

BACKFILL _Cuttings/Bentonite

LOGGED BY _JS CHECKED BY _KDB

DRILLER BM REMARKS _El. was estimated from Google Earth Map
o o i — —~1 A SPT NVALUE A {ATTERBERG LIMITS
= i R e | 59 |9 o PL MG LL
o2 T & A =R Eo BN 7 8> |z
EC [To = S T ok %E 10 20 30 40 20 40 60 B0
< 59 MATERIAL DESCRIPTION  |&:1f) WS | §5 |~ I5g|@io b |BE|SE—— 0 40 &0 &
[T s okl L2 ag [ZI8%S= o5 oz & | © UNCONF. GOMP. | [1DRY DENSITY
il = T O |=Q|9 0| STRENGTH (PSF} O (PCFIO
by ¥ o zf o O
0 =W 2000400060008000 | 100 110 120 130
9575} S TOPSOIL (6 inches) R N
% Soft to medium stiff, brown 2 : : :
SANDY LEAN CLAY, trace ss : : : :
% gravel, moist (CL) L AL T 122 | 4] 95 2000" 4¢ : : :
. [ : : :
% ] SEEA Pl
./// I I I
.5 feet, sti ] oo : :
// S| 236 |90 4000 | 19 4 & ¢
/ 5 Ao : :
N : :
952.0 //,/f A :
Very stiff to hard, mottied brown ss - H \ E : :
and gray LEAN CLAY, little sand, _ 3 6-8-10 [18]| 89 8000+ Pk : :
/ trace gravel, dry (CL) : ;jf
. @B8.5 feet, brown, moist L M s :
p 2-6-7 |13 89 2000+"| 19 * : L J :
/ 10 qoi i i
dob PoE
C ] dor R
o P
T i : Do
! : P
AV L i : oo
A S P
111 Loose, brown SANDY SILT, some | | ss £ : Pl
clay, wet (ML) 5 336 |9 |100 A : I
15 : : R
sa0.0] 11
Very stiff, gray LEAN CLAY, litlle : P
sand, frace gravel, damp (CL) 5T 100 | 121 | 8100 | 15 & i : O
2 : -
/ v 20
934.5 ]
Very hard, brownish gray LEAN i ss :
CLAY, trace gravel, damp (CL) 6 11-28-29 (57| 89 g | :
933.0 25 R R
LEGEND: Bottom of borehole at 25.0 feet. UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
Q,- WATER LEVEL AT TIME OF DRILLING 13 FEET DCP = DYNAMIC CONE PENETROMETER
g WATER LEVEL AT END OF DRILLING 20 FEET PP = POCKET PENETROMETER TEST >
—! WATER LEVEL AFTER DRILLING N/A T=LAB/FIELD TORVANE SHEAR TEST AASHTO R18
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@%Mgnnik The Mannik & Smith Group, Inc.

LIS gy o B
o %’}E{E(h)glﬁ?z ph: {218) 378-1480 fax: (216) 378-1497

www.manniksmithgroup.com

23

e
CLIENT Trilogy Health Services, LLC

PROJECT NUMBER _T1730071

BORING ID: SB-16
PAGE 1 OF 1

20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/30/23 COMPLETED _3/30/23
DRILLING METHOD _3.25 inch Hollow Stem Auger

DRILLING CONTRACTOR _MSG
DRILL RIG _Geoprobe 7822DT

HAMMER TYPE _Automatic

BORING COORDINATES _N/A
GROUND ELEVATION_948.0 FEET
TOTAL DEPTH 20.0FT

LOGGED BY WD

BACKFILL _Cuttings/Benfonite
CHECKED BY KDB

DRILLER BM REMARKS FEl. was estimated from Google Earth Map
o ol | i .| ASPTNVALUEA |ATTERBERG LIMITS
= a wiR e =0 R R A oMo L
5|2 o B 2 |2 |3sl8.] BE BE|SE F—o—i
?E Lo = o 2B [T |Halze| O [2E|Z2Z21 10 20 30 40 20 40 60 80
= %0 MATERIAL DESCRIPTION Ll A= | 95 = e Wo | we |pu{gu——"—— .
me & AL 2 | 8 |Z|8%|L%| 82 |2k |%Z| o uNCONF.COMP. | CIDRY DENSITY
o |© z Al |z | OX |26 |°0 |STRENGTH (PSF) © {PCF) &1
b7 vle |8 |2E |70 ©
0 2w 20|DU40I9060|DDBUP0 190 1‘!0 1?0 1:'3O
947.5 ;"J_’ﬁ TOPSOIL (6 inches) ool IR
ﬁ #1  Very loose, brown CLAYEY |- oo :
4] SAND, trace gravel, damp (SC) SS | g2 |2l 78 R :
L X T | o AL
I Ao :
044.5[777 5] AN :
27771 Vety sliff to hard, brown SANDY M ss . At :
/ LEAN CLAY, trace gravel, dry 5 | 2912 21{ 95 Q000+ | 7 : \ N
7/ 5 A :
942,572 Poba
1311 Dense, brown SANDY SILT, trace |_ T S
gravel dy (4D S5\ 741417 |31 100 L oa
= . 3 . . H
: [ 4 H
Lol | AN
g3g,50 i Pl
Very stiff to hard, brown LEAN || ss { .
CLAY, some sand, trace gravel, S | 37410 |17 100 9000+ 2
dry (CL) 19 A
S R
R R
- IR
b
L S T
BASZ TR
=T Medium dense fodense, brown | N/l gg H R
POORLY GRADED SAND WITH 5 366 |12] 89 o
SILT, little gravel, moist (SP-SM) 15 \ \
AR
- NG
DN
- W
N
Y
| - : \
@18.5 dense L M ss A
: 5 | 12:20-28 |48 100 bW
928,041 20
Bottom of borehole at 20.0 feet.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

/. WATER LEVEL AT TIME OF DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER

Y WATER LEVEL AT END OF DRILLING _MNA

&

PP = POCKET PENETROMETER TEST

¥ WATER LEVEL AFTER DRILLING _N/A

T = LAB/ FIELD TORVANE SHEAR TEST

AASHTO RfD
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BORING ID: SB-17

Mannilkc  The Mannik & Smith Group, Inc. ) ‘ PAGE 1 OF 1
T S mi‘%”%“’a 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

=N ph: (216) 378-1490 fax: (216) 378-1497

GEQTECH STANDARD LOG - GINT MSG STD BBH 2020.07.21 LIB.GDT - 5/1/23 12:40 WAPROJECTS\PROJECTS P

www.manniksmithgroup.com .
CLIENT _Trifogy Health Services, LLC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan
DATE STARTED _3/30/23 COMPLETED _3/30/23 BORING COORDINATES_N/A
DRILLING METHOD _3.25 inch Hollow Stem Auger GROUND ELEVATION_946.0 FEET
DRILLING CONTRACTOR _MSG TOTAL DEPTH 19.0 FT BACKFILL _Cuttings/Benlonite
DRILL RIG _Geoprobe 78220T HAMMER TYPE _Automatic LOGGED BY WD CHECKED BY _KDB
DRILLER BM REMARKS _El. was estimated from Google Earih Map
o ol | .| ASPTNVALUEA [ATTERBERG LMITS
z |o B o |32 & (28 w8 PL MC LL
EL|To ,:'_:E Eﬁ 2B 4l A oz |3k E:E 10 20 30 40 20 40 60 80
<l %9 MATERIALDESCRIPTION il HE | 935 |2 59/86| uf |G SE——— .1 0 40 8 &
L e okl &2 ¢ BY |2 I8%|- = 82 [DZ|%E | o UnconF. comp. | CIDRY pENSITY
i < o m | | O [EQ|90|STRENGTH(PSF) & (FCRHO
o we |4 ZE o] O
0 =0 200040006060 8000 100 110 120 130
845 G \_TOPSOLL (1.5 inches) /] Pl T
SHff, brown LEAN CLAY, litfle L N :
sand, frace gravel, moist (CL Do :
g e S5 | 222 |48 3000 pioi i | i
Voo :
- i P :
842.5 \ : :
7 SHff to very siff, brown SANDY | A1 oo [ :
: LEAN CLAY, trace gravel, moist 5 | 263 |91100 4000™ 4 & 1 ;
o © 5 IREEE A
/ | P :
/ i b
% XIS 136 fo| e 60007 | 13 A6 | e
f . :
/ L S
937.5 % t P :
511l Loose to medium dense, brown | ss A :
SILTY SAND, trace gravel, damp 4 | 455 [10] 100 Ao :
(SM) 10 1 R
I
T ! Pl :
| P ;
C ] 1 Do :
B :
T ! Pl :
@13.5 feet, medium dense N oss : ‘ F :
- s | 478 {15] 95 : D R
15 HEE N
. .
DN
N
- . ~ N
92755 '.*": M
927.0[+;+;+;1  Very dense, brown WELL L IX|ss| 5056 [50H 50 A
GRADED SAND WITH GRAVEL, 6 A
little siit, moist (SW) HEE
Refusal at 19.0 fest. o
Bottom of borehole at 19.0 feet,
LEGEND:; UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
Y WATER LEVEL AT TIME OF DRILLING N/A DCP = DYNAMIC CONE PENETROMETER
Y WATER LEVEL AT END OF DRILLING N/A _ PP = POCKET PENETROMETER TEST 9
Y WATER LEVEL AFTER DRILLING N/A T =LAB/ FIELD TORVANE SHEAR TEST ansHTORS
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www.manniksmithgroup.com
CLIENT Trilogy Health Services, L1.C

The Mannik & Smith Group, Inc.
20800 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216) 378-1490 fax; (216) 378-1497

PROJECT NUMBER _T1730071

BORING ID: SB-18

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 1

DATE STARTED _3/27/23
DRILLING METHOD _Direct Push

COMPLETED _3/27/23

DRILLING CONTRACTOR _MSG

BORING COORDINATES N/A
GROUND ELEVATION_946.0 FEET
TOTAL DEPTH 10.0FT

BACKFILL _Cuitings/Benfonite

DRILL RIG Geoprobe 7822DT HAMMER TYPE _Aufomatic LOGGED BY _JS CHECKED BY _KDB
DRILLER BM REMARKS El. was estimated from Google Earth Map
e gy | | ASPTNVALUE A |ATTERBERG LIMITS
5 g wiE e |22 (w8 PL MC LL
o2 o £8 | 22 |3|2al20| 8% [B5|Sk
Eh o |—E i =5 L w| Sk VE |22 ZZ| 10 20 30 4 20 40 60 80
< i &9 MATERIAL DESCRIPTION pm| Ys 95 |2]z9|49| i Ei S DT
ko nkl 82 | 28 (£|8=(=7| 85 © 2 | Z | & UNCONF. COMP. | [DIDRY DENSITY
o |9 s olm | | OF |=0 |90 |STRENGTH (PSF)© {(PCF) O
5] [ RN [m Z - [ &) [
o] Ow 2000 40006000 8000 100 110 120 130
246 of"EFT \ TOPSOIL (1.5 inches) I N R
Very loose, brown SILTY SAND, | :
trace gravel, damp (SM :
9 P (SM) XSS o2 |3 78
842.5[" . m
Very stiff, brown SANDY LEAN | | S5 o :
CLAY, trace gravel, damp (CL) 5 | 4612 {18 95 45007 | 20 o
5 : :
940,07
Hard, brown LEAN CLAY, little ss .
sand, trace gravel, moist (CL) ] 3 10-16-21 {37| 95 9000+
T K| 5P | 111820 {38 100 9000+
936.0 10
Bottom of harehole at 10.0 feet.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y WATER LEVEL AT TRVE OF DRILLING _N/A

Y WATER LEVEL AT END OF DRILLING _N/A

¥ WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T = LAB/ FIELD TORVANE SHEAR TEST

&

AASHTO R18




CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Helghts, Ohio 44122
ph: (216) 378-1480 fax: (218) 378-1487
www. manniksmithgroup.com

PROJECT NUMBER _T1730071

BORING ID: SB-19

PROJECT NAME _Trilogy - Holly Towhship _
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 2

DATE STARTED _4/3/23

DRILLING METHOD _3.25 inch Hollow Stem Auger
DRILLING CONTRACTOR MSG

COMPLETED _4/3/23

BORING COORDINATES_N/A
GROUND ELEVATION 951.0 FEET
TOTAL DEPTH 45.0 FT

BACKFILL _Cuttings/Bentonits

GEQTECH STANBARD LOG ~ GINT MSG $TD BBH 2020.07.21 LIB.GDT - 5/1/23 12:40 - WAPROJECTS\PROJECTS P-T\T173007 NADMIN\GEQTECHWLAB\T 1730071 BORINGS.GPJ

DRIL.L RIG _Geoprobs 7822DT HAMMER TYPE _Automatic LOGGED BY JS CHECKED BY _KDB
DRILLER BM REMARKS _EIl was estimated from Gooale Earth Map
o ol | _ | _| ASPTNVALUEA |ATTERBERG LIMITS
z o LIE g |22 w8 .8 PL MC LL
Q- % el B zE |2 xal2s] 82 %‘E %‘: 10 20 30 40 20 40 )
= - [ = THY g 0 60
<H &g MATERIAL DESCRIPTION &LIEJ Wg | 93 |Z|5g|ig| uh G U éﬁ ! e
e : ok! &3 | BY |2 (8%|2| 82 |5Z|EE | o UNCONF. COMP. | CIDRY DENSITY
o 1@ = oW | Op |=0|9Q[STRENGTH (PSF) O (PCRYO
& Wl |0o b ol O
0 S0 200040006000 8000 100 110 120 130
950.5 ’S‘i & TOPSOIL (6 inches) I R
{z}‘/ Medium stiff to Stff, brown L R :
// SANDY LEAN CLAY, trace S8 PP oo :
// gravel, moist (CL.) M P 0-3-5 | 8100 3500 4 O :
/ Aoy H
) L N :
947.5 /ﬁ ‘ A
Very sfiff to hard, brown LEAN | A /1 oo AL :
CLAY, little sand, frace gravel, dry 5 3-8-12 (20| 100 oo00+"| 13 X : L1
(cL) 5 d :
\ i
i P 5
/ L XS | 51047 |27] 100 9000+ : A :
/ - S3T 0
/ 10
[ XL SD | 121213 (25 5 9000+°| 21 ®
15 :
932.5 T
%/ SHiff to very stiff, grayish brown M ss
5]  SANDY LEAN CLAY, trace 5 454 |91 78 50007
% ghavel, meist (CL) 20
927.5 /,2 T
Ti]  Dense, brown SILTY SAND, frace { | ss
| gravel, damp (SM} 8 14-17-21 |38 | &7 :
1530 25 HEE S - HEE
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

N WATER LEVEL AT TIME OF DRILLING 30 FEET
Y WATER LEVEL AT END OF DRILLING 30 FEET
¥ WATER LEVEL AFTER DRILLING N/A

DCP = DYNAMIC CONE PENETROMETER

PP = POCKET PENETROMETER TEST

T = LAB/ FIELD TORVANE SHEAR TEST

.

AASHTO R12

{Confinued Next Page)
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ﬁqunik The Mannik & Smith Group, Inc.

yd www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC

PROJECT NUMBER _T1730071

BORING ID: SB-19

=3 E”ﬁ”&ﬁ‘g”ﬁ’"ﬁ 20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
T eRouE ph: (216) 378-1490 fax (216) 378-1497

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 2 OF 2

DATE STARTED _4/3/23
DRILLING METHOD _3.25 inch Hollow Stern Auger

COMPLETED _4/3/23

DRILLING CONTRACTOR _MSG

BORING COORDINATES_N/A
GROUND ELEVATION_951.0 FEET

TOTAL DEPTH 45.0 FT

BACKFILL Cuttings/Bentonite

DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automatic LOGGED BY _JS CHECKED BY KDB
DRILLER _BM REMARKS _El. was estimated from Google Earth Map
ol i ] .| ASPTNVALUEA |ATTERBERG LIMITS
z oy wix e =9 R R PL MC LL
O~2 Te| £F o 1dizla| 8T ieZ|8T
EG|To L DH zE |zlfgize| OF (2= ZE| 10 20 30 40 20 40 60 80
L %9 MATERIAL DESCRIPTION Lin| 4= 95 |2|2Q|8S| L6 "TJE gE———— e
me | okl &2 nQ | Z|8% 5= &% |0z |E Z | o UNCONF. comp. | CIDRY DENSITY
0 = ol lx | OF |25|0O3C|STRENGTH (PSF) ¢ (PCH D
P dleg |a |ZE 0| ©
25 2w 20004000 60008000 100 110 120 130

Dense, brown SILTY SAND, trace A \\ P

- gravel, damp (SM) (continued) N :
9225 T

S0 Very dense, brownish-gray WELL | N/l gg :

1l GRADED SAND WITH SILT, 5 | 22-35:37 | 72| 78 E>>A

L+ {8 ¥ trace to little gravel, wet (SW-SM) | 30

ol X[ 5 | 233043 |73 100 Y\

RN 35 :

Rl " UX| S5 | 253139 |70 83 Y\

Lo 40 '

(o44l]  @43.5 feet, dense I

R 35 | 122127 |48 100 4
906.0[ ¢34 45

Bottom of borshole at 45,0 feet.

LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y/ WATER LEVEL AT TIME OF DRILLING _30 FEET

¥ WATER LEVEL AT END OF DRILLING _30 FEET

¥ WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T = LAB/ FIELD TORVANE SHEAR TEST

&

AASHTO R1B
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Mannik
S
CHROLE fo- 14
www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (218) 378-1490 fax: (216) 378-1497

PROJECT NUMBER _T1730071

BORING ID: SB-20

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 1

DBATE STARTED _4/3/23 COMPLETED _4/3/23 BORING COORDINATES N/A
DRILLING METHOD _3.25 inch Hollow Stem Auger GROWUND ELEVATION_954.0 FEET
DRILLING CONTRACTOR _MSG TOTAL DEPTH 25.0 FT BACKFILL _Cultings/Bentonite
DRILL RIG _Geoprobe 7822DT HAMMER TYPE _Automalic LOGGED BY JS CHECKED BY KDB
DRILLER BM REMARKS _Ei, was estimated from Googje Earth Map
o il _ | _| ASPTNVALUEA |ATTERBERG LMITS
z g wi = 20 1,8 8 PL MC LL
Ep LEJ e ﬁﬁ EEQ é E‘_" L 8; %:%E 1 0 4
= gizn| © 0 20 30 40 20 40 60 80
<l (28! wmareraLpescreTion (Bl W2 | 82 |S(UGIEh| oF |FE|SE 0o X P | Mo
M & ot L2 | B8 |Z|8%|-% 57 |92 |X = | o unconr. comp. | CIDRY DENSITY
o |© z o@D |k | OF (S0!C0|STRENGTHPSF) o {PcRO
B gdlg g [2E 0] O
0 D ZDIQD 4q006q00 BGPD 1(,30 1‘!0 1?0 1?0
953,5 ;_ﬂ-"i-' Y TOPSOIL (6 inches) I oo
% Medium stiff to stiff, brown - o :
/ SANDY LEAN CLAY, trace SS mp Pt :
% gravel, moist (CL) L Al 9| 0*3 | 5100 3000 athe E
/ \io :
4 | - \ R H
950.5 //f/ Vo
Hard, brown LEANCLAYWITH | /] oo A :
/ SAND, trace gravel, moist (CL) > 36-8 {14] 100 2000+7| 13 : nll : °:
) 5 I :
)
i i :
L X T | 3s7 [12]100 9000+ d g
045.5 -
»HTEl Y Very loose, brown SILTY SAND, | _ ss :
trace gravel, wet (SM) 4 221 (3100 :
Y 10
940,56} T
8 Very loose, brownish gray SANDY | | ss :
- SILT, wet (ML) 5 | 210 |1]100 :
15 :
935.5] 1 1.: -
Very stiff fo hard, gray LEAN [ ss :
CLAY, little sand, trace grave!, 5 | 71214 {261 100 80007 | 13 L 3
moist (CL}) 20 :
C X S e15-19 |34 100 70007
9200 25 - HE
LEGEND: Bottom of borehole at 25.0 fest. UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

Y WATER LEVEL AT TIME OF DRILLING _9 FEET

DCP = DYNAMIC CONE PENETROMETER

Y WATER LEVEL AT END OF DRILLING _10 FEET

PP = POCKET PENETROMETER TEST

¥ WATER LEVEL AFTER DRILLING NA

T=LAB/FIELD TORVANE SHEAR TEST

L.

AASHTO RIS




Mannik
vt
GIROUIP

]

The Mannik & Smith Group, Inc.

20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

ph: (216) 378-1490 fax: (216) 378-1497
www.manniksmithgroup.cotn

CLIENT Trilogy Health Seyvices, LEC

PROJECT NUMBER

T1730071

BORING ID: SB-21

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

PAGE 1 OF 1

DATE STARTED _3/31/23

COMPLETED _3/31/23

DRILLING METHOD _3.25 inch Hollow Stem Auger

DRILLING CONTRACTOR
DRILL RiG _Geoprobe 7822DT

MSG

HAMMER TYPE Automatic

BORING COORDINATES N/A
GROUND ELEVATION_953.0 FEET
TOTAL DEPTH 10.0 FT
LOGGED BY WD

BACKFILL _Cutfings/Bentonite
CHECKED BY KDB

Y WATER LEVEL AT TIME OF DRILLING _N/A
Y WATER LEVEL AT END OF DRILLING _N/A
Y WATER LEVEL AFTER DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER

PP = POCKET PENETROMETER TEST

T=LAB/FIELD TORVANE SHEAR TEST

&

AASHTO Ri8

DRILLER BM REMARKS El. was estimated from Google Earth Map
. o | | | ASPTNVALUEA |ATTERBERG LIMITS
z o wiR iy =29 g, E PL MC LL
oO..iQ T~ ?:[.'I: o | >"_‘ @ Q= Dﬂ: O~
FhiTo EEl Fu | 2B (X iEAIZ0| O (DB[ZE| 10 20 30 40 | 20 40 60 80
<M |E5|  MATERALDESCRPTION  |a.dl| 4WZ | 85 |21>¢|89| w6 |3 e
M |- ot &2 | of Z1QE|%| §Z |G Z|ZZ | o UNCONF. COMP. | [IDRY DENSITY
m o |© % Bl |E | O |E5|C8|sTReNGTHESA O (PCF) [
. 0 ? Dcl.v_) 200040008000 8000 100 110 120 130
S |-aE28f727 ™\ TOPSOIL (1.5 inches) /] A N
@ % Very stiff, brown SANDY LEAN 1 Do :
; CLAY, trace gravel, moist (CL . Do :
2 / 9 © 1 58| 22 |4100 4500" Al o :
g ///// v :
o 2 v :
&| e495 % -
= Hard, brown LEAN CLAY, littie M ss A :
‘“:] sand, trace gravel, dry (CL) 5 2-59 |14]| 100 2000+ 12 ;?; .
5 H I :
2 K
I ¥
8 / ss ; P
g L A 269 |15|100 9000+ ;f:
g o
g T o
™~ M N
g @8.5 feet, moist R i
£ 551 487 |13] 100 9000+ i
E|_s43.0 19 Pk
b Bottom of borehole af 10.0 feet.
5
u
o
14
o
w
b5
1y
S
o
g
B4
g
&
&
5
5
@
o
-
&
&
&
&
X
&
o
&
o
w
=
E
Q
&
o
- - - . - . .
o - . N . . -
°§ LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST
z
w
5
5
o
L
&
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GEQTECH STANDARD LOG

GROUP

CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216) 378-1490 fax: (216} 378-1497

www.manniksmithgreup.com

PROJECT NUMBER _T1730071

BORING ID: SB-22
PAGE 1 OF 2

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/31/23

DRILLING METHOD _3.25 inch Hollow Stem Auger

COMPLETED _3/31/23

DRILLING CONTRACTOR _MSG

BORING COORDINATES N/A
GROUND ELLEVATION_945.0 FEET
TOTAL DEPTH 25.0 FT

BACKFILL Cuitings/Bentonite

DRILL RIG _Geoprobe 782207 HAMMER TYPE _Automalic LOGGED BY WD CHECKED BY KDB
DRILLER _BM REMARKS _El. was estimated from Google Earth Map
e g | _| _| ASPTNVALUEA |ATTERBERG UMITS
z g wis g |52 (y=l.8 PL MC LL
o |8 r~ & =N B I Q= k-8~
EC o EL| md | 8% 12158125 O (5|35 | 10 20 20 40 | 20 40 60 80
< 53 MATERIAL DESCRIPTION L b us 05 - p3¢ 4o L3 "’_’E ég e e
iy okl &2 0l |Z|8%== 0F& |@z|XZ!OUNCONF.COMP. | []DRY DENSITY
o @ =z ol |k | OfF |ZG!O0 STRENGTH (PSF) & {PCEYOI
0 ®|le |a | zE |70 ©
0 S0 2000406060008C00 | 100 110 120 130
844 9 \ TOPSOCIL {1.5 inches) [ T Poror
Loose, brown SILTY SAND, trace |- o : :
ravel, moist (SM HE : :
g (SM) L IX[ 5P| 023 (5] e A : §
- v : :
AR S v : :
941.6[k \
Very stiff to hard, brown LEAN | A\ /} oo A : :
CLAY WITH SAND, trace gravel, i 5 3-5-11 |16{ 100 9000+ DA : :
dry (CL) 5 : 1 : : :
L § ?
Vs U EEN
L XS | 4710 |17 100 9000+"| 13 : ’IL Y }
T ] A : :
N
S5 1 4810 18] 100 9000+ s 5 :
10 EE : :
/ SR A
9315 B
414 Loose, brown POORLY GRADED | | sS : :
g : SAND WITH SILT, damp 5 3-4-3 7| 95 : :
: E (SP-SM) 15
9265} f11: S
(7] Very stiff, brown SANDY LEAN M ss :
% CLAY, trace gravel, damp (CL) 5 | 3619 125) 100 60007 | 12 .
/ 20 :
9215 % -]
=114  Dense, gray POORLY GRADED _ ss
ild] SAND WITH SILT, little gravel, 7 15-15-20 1 35| 89
92000 i{i14  moist (SP-SM) 25

Bottom of borehole at 25.0 feet.

LEGEND:

/. WATER LEVEL AT TIME OF DRILLING _N/A
Y. WATER LEVEL AT END OF DRILLING _N/A

¥ WATER LEVEL AFTERDRILLING N/A

UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

DCP = DYNAMIC CONE PENETROMETER

PP = POCKET PENETROMETER TEST- Y
T=LAB/ FIELD TORVANE SHEAR TEST

AASHTO R

{Continued Next Page)
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BORING ID: SB-23

The Mannik & Smith Group, Inc.

20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216) 378-1480 fax: (216} 378-1497

A www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC

AMannik
et
GROUP

PROQJECT NAME _Trilogy - Holly Towhship

PAGE 1 OF 1

PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _3/27/23 COMPLETED _3/27/23 BORING COORDINATES _N/A

GROUND ELEVATION_846.0 FEET

DRILLING METHOD _Direct Push
DRILLING CONTRACTOR _MSG

TOTAL DEPTH 10.0FT

BACKFI.L _Cuttings/Benfonite

DRILL RIG Geoprobe 7822D0T HAMMER TYPE _Automatic LOGGED BY _JS CHECKED BY _KDB
DRILLER _BM REMARKS _El. was estimated from Google Earth Map
o ol | | | ASPTNVALUE A |ATTERBERG LIMITS
z iy we \E |22 wE|,8 PL MC EL
&~ |8 r~| & o iJlz_la-| 8% |x-|2F —eo—i
=L Zo EG| C¥ | 22 1Z\EQ|20| OF |PE(Z5| 10 20 %0 40 | 20 40 ep &
i %9 MATERIAL DESCRIPTION Al Y=z 95 |Z|22|49| &k EE SE 0 40 60 8
it % oLl &2 RSO i S=|="| 6F |QZ |EZ | ©UNCONF.COMP. | [JDRY DENSITY
i = 0. |lm [ | O |SG|O0Q|STRENGTH (PSF) & {PCRC
[55] W [m] pridl Q &)
1] 2W 20'004(2)'006()'00 BGPU 1(|]0 1‘]0 1?0 1§D
045,312 o TOPSOIL (8 inches) PG R
Very stiff fo hard, brown LEAN | :
CLAY WITH SAND, trace aravel, S5 P :
dry (CL) L p 379 |16} 55 8000+
T X 5P| et013 (23] 72 9000+
5 :
 IX] | 9522 |37 100 9000+ | 13 o
~X| S8 | 101818 | 38| 100 9000+
936.0 10
Bottom of borehole at 10.0 feet.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T=LAB/ FIELD TORVANE SHEAR TEST

Y WATER LEVEL AT TIME OF DRILLING _N/A
Y WATER LEVEL AT END OF DRILLING _N/A
¥ WATER LEVEL AFTER DRILLING _N/A

&

AASHTO R1E




The Mannik & Smith Group, Inc.

Mcnn%(

) M:?ﬁ; W fl P ph: {216) 378-1480 fax; (216) 378-1497
~ www.manniksmithgroup.com

CLIENT _Trilogy Heslth Services, LLC

PROJECT NUMBER _T1730071

20800 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122

BORING ID: SB-24

PROJECT NAME _Trilogy - Holly Towhship

PAGE 1 OF 1

PROJECT LOCATION _Holly Township, Michigan

DATE STARTED _4/4/23 COMPLETED _4/4/23
DRILEING METHOD _3.25 inch Hollow Stem Auger

DRILLING CONTRACTOR MSG
DRILL RIG _Geoprobe 782207

HAMMER TYPE Automatic

BORING COORDINATES_N/A

GROUND ELEVATION_948.0 FEET

TOTAL DEPTH 10.0 FT
LOGGED BY AP

BACKFILL _Cultings/Bentonite
CHECKED BY KDB

DRA.LER BM REMARKS _El. was estimaled from Google Earth Map
o el | _| .| ASPTNVALUEA |ATTERBERG LIMITS
= & wir | | =29 R .8 PL MC LL
c |2 T~ FK w13 (5 g% g o~ ——1
ED o = £ 2|8z O 1351ZE1 10 20 30 40 20 40 60 BO
<d |29 MATERIAL DESCRIPTION hwl 25 | 93 |Z|z2|H8| w6 |B|SE———— e
g e atl &2 | BY |2 I8%(|S=| 58 |2% |2 = | o unconr comp. | DDRY DENSITY
o |© =z ol | | OF |26|OQ |STRENGTH (PSF) & (PCRY [
P @le (O = o O
0 ) 200040006000 8000 100 110 120 139
847 877777\ TOPSOIL (2 inches) /I A Pooi
Very stiff to hard, browm LEAN [ H A
CLAY, little sand, trace gravel, GRAB o R
moist (CL) I o Pl N
T X %P ] 305 |24 100 9000+"| 15 fa &
5 . . : H H
{PLORAS :
/ S| 5
/ X S | 41021 |31) 100 9000+" A
938.0 10 :

Bottom of borehole at 10.0 feat,

GEQTECH STANDARD LOG - GINT MSG STD BBH 2020.07.21 LIB.GDT - 5/1/23 12:40 - WAPROJECTS\PROJECTS P-TiT173007 NADMIN\GEQTECHILAB\T1 730071 BORINGS.GP.J

LEGEND:
V. WATER LEVEL AT TIME OF DRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER

Y WATER LEVEL AT END OF DRILLING NA

PP = POCKET PENETROMETER TEST

¥ WATER LEVEL AFTERDRILLING N/A

T=LAB/FIELD TORVANE SHEAR TEST

LICS = UNCONFINED COMPRESSIVE STRENGTH TEST
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CLIENT _Trilogy Health Services, LLGC

2 Nannilkc  The Mannik & Smith Group, Inc.

g c‘iﬁ%ﬁ‘”ﬂﬁ‘?’ﬁ 20800 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
T apoUP ph; {216) 378-1490 fax: (216) 378-1497

A www.manniksmithgroup.com

PROJECT NUMBER _T1730071

BORING ID: SB-25

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION Holly Township, Michigan

PAGE 1 OF 1

DATE STARTED 4/3/23
DRILLING METHOD _3.25 inch Hollow Stem Auger

COMPLETED _4/3/23

DRILLING CONTRACTOR _MSG

DRILL RIG Geoprobe 7822DT

HAMMER TYPE _Aufomatic

BORING COORDINATES N/A
GROUND ELEVATION_853.0 FEET
TOTAL DEPTH 10.0FT
LOGGED BY _JS

BACKFILL Cuttings/Benfonite
CHECKED BY KDB

DRILLER BM REMARKS _El. was estimated from Google Earth Map
o ol | | ] ASPTNVALUEA |ATTERBERG LIMITS
z & IR RIS PL MC LL
e o &8 o |z _1g..| 9= (22122 F—eo—I
EL(ZTo EE| L4 25 |E|Eg|zE]| OF SE|Z5] 10 20 3 40 20 40 60 80
i okl 2 | @§ QE|S®| &2 |55 |ZZ | ounconr comp | [IDRY DENSITY
o |© = ElR |& | ol |5G|OG |STRENGTH (PSF) & (PCAT
73 [ORNS o 2= &) &
0 2w 20004000 60006000 100 110 120 130
952.5 ;L*’: & TOPSOILL (6 Inches) I R
% Very stiff, brown SANDY LEAN |- ; : :
/ CLAY, trace gravel, moist (CL) S5 op : : :
/ X[ 55| 132 |53 6000 s ¢ 5
//, R s
/ - b : :
% T ISP 14 (7100 60007 | 14 AL o
/ 5 I : :
i
947.0 /% I:
Hard, brown LEAN CLAY WITH ss . k
/ SAND, trace gravel, damgp (CL) | 3 2-3-6 |9/(100 000+ X
!
I 4
i
-4y ss Y
L | 268 |14| 100 2000+" ‘A
043.0 10 :
Bottomn of borehole at 10.0 feet.
LEGEND: UCS = UNCONFINED COMPRESSIVE STRENGTH TEST

V. WATER LEVEL AT TIME OF DRILLING _N/A

Y. WATER LEVEL AT END OF DRILLING _N/A

¥ WATER LEVEL AFTERDRILLING _N/A

DCP = DYNAMIC CONE PENETROMETER
PP = POCKET PENETROMETER TEST
T =LAB/ FIELD TORVANE SHEAR TEST

&
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LABORATORY TEST PROCEDURES

A brief description of the most common laboratory tests performed at the Geotechnical Engineering Laboratory at the Mannik Smith Group is
provided in the following sections.

~

DESCRIPTION OF SOILS (VISUAL-MANUAL PROCEDURE} (ASTM D2488)

The visual classification of soll samples are performed in accordance with ASTM D2488 standard. Our engineers use this test method to describe
each soil sample using visual examination and simple manual tests. Visual classification helps grouping similar soil samples so that only a minimum
number of laboratory tests are required for positive soil classification.

POCKET PENETROMETER
In the pocket penetrometer test, the unconfined compressive strength of a cohesive soil sample is estimated by measuring the resistance of the
sample to the penetration of a small, calibrated spring-loaded cylinder. The maximum capacity of the penefrometer is 4.5 tons per square foot.

NATURAL MOISTURE CONTENT (ASTM D2216)

Natural moisture content represents the ratio of the weight of water in a given amount of soil to the weight of solid particles. Natural moisture content
is expressed as a percentage (%). n this test method the water content is measured in the laboratory by noting the weight loss after drying the soil at
specific femperature for 24 hours,

ATTERBERG LIMITS (ASTM D4318)

The Atterberg Limits test is performed in accordance with ASTM D4318. Liquid Limit (LL), Plastic Limit (PL} and Plasticity Index (P1) of the soil
sample are determined using this test method. The Liquid Limit is the moisture content at which the soil begins to behave as a liquid material and
starts to flow. The Plastic Limit is the moisture content at which the soil changes from plastic to semi-solid stage. The Plasticity Index (Pl = LL - PL} is
the range of moisture content at which the soil is in a plastic stage. Typically, a soil's potential for volume change increases with increase of plasticity
indices.

PARTICLE SIZE ANALYSIS (ASTM D421, D422 and D1140)

These tests are performed fo determine the partial soil particle size distribution. The soil sample is prepared according to ASTM D421 test method.
The amount of material finer than the openings on the No. 200 sieve (0.075 mm) is determined by wash sieve method according to ASTM D1140.
The hydrometer test is used fo determine particle size distribution of material finer than 0.075 mm according to ASTM D422 test method.

STANDARD PROCTOR COMPACTION TEST (ASTM D698)

The Standard Proctor compaction test is used to determine maximum dry density and optimum moisture content of the soil sample. In this test, the
soil is compacted in the Proctor mold in three ifts of equal volume using a standard effort by the free falling of a 5.5 Ib rammer from 12 inches above
soil surface. The test procedure is repeated on samples at several different moisture contents and a parabolic graph showing the relationship
between moisture content and dry density of the soil is established. The maximum dry unit weight of the compacted sample and the respective
molsture content is reported as maximum dry density and optimum moisture content of the soil sample.

MODIFIED PROCTOR COMPACTION TEST (ASTM D1557)

Modified Proctor compaction is similar to the Standard Proctor test. In this test, the soil is compacted in the Proctor mold in five fifts of equal volume
using a standard effort by the free falling of a 10 Ib rammer from 18 inches above the soif surface. The maximum dry unit weight of the compacted
sample and the respective moisture content is reported as maximum dry density and optimum moisture content of the soll sample.

LABORATORY CALIFORNIA BEARING RATIO {ASTM D1883)
The CBR value is the ratio of forces required for 0.1-inch penetration of a 2-inch diameter circular plunger at the rate of 0.05 inch/min into a
compacted soil sample compared to the same penetration in a certain standard crushed stone.

LOSS ON IGNITION TEST (LOI) (ASTM D2874)

LO! tests are performed on peat or suspected organic soils. An oven-dried sample is ignited in a furnace at 440°C (Method C) or 75G°C {Method D).
The ash content of the soil sample is determined as a percentage of the weight of the oven-dried sample. The organic content is the loss of weight
due fo ignition and reported as a percentage of the weight of the oven-dried sample.

ONE-DIMENSIONAL CONSOLIDATION TEST (ASTM D2435)

The consolidation test data is used to estimate the magnitude and rate of both differential and total settlement of a structure. A one-dimensional
consolidation test is performed in a consolidation ring that does not allow lateral displacement: of the sample. The sample is subjected to various
vertical loading and unloading cycles. The deformation of the sample due to loading and unloading is recorded and used for the plotting a void ratfo-
applied pressure graph. The pre-consolidation pressure for the soil can also be determined from this test. ,

www.MannikSmithGroup.com : 1
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UNCONFINED COMPRESSION TEST ON ROCK SAMPLES (ASTM D7012)

In the unconfined compression test, the unconfined compressive strength (qu) of a rock sample is estimated by measuring the resistance of the
sample in compression when an axial loading is applied to the cylindrical specimen (with a height to diameter ratio of approximately 2} to reach the
failure condition.

UNCONFINED COMPRESSION TEST ON SOIL SAMPLES (ASTM D2166)

In the unconfined compression test, the unconfined compressive strength (qu) of a cohesive soil sample s estimated by measuring the resistance of
the sample in compression when an axial loading is applied to the cylindrical specimen (with a height to diameter rafio of 2 to 2.5) to reach the failure
condition or 15 percent (%) of axial deformation, whichever is secured first.

UNCONSOLIDATED-UNDRAINED (UU) TRIAXIAL COMPRESSION TEST {(ASTM D2850)

Triaxial Shear tests are used to determine the shear strength of soil samples under various loading conditions. The test is performed on a retatively
undisturbed sample extruded from a Shelby tube. In this test method, fluid flow is not permitted into or out of the soil specimen as the load is applied
{undrained condition), therefore pore pressure builds up in the sample. The compressive strength of a soil is determined in terms of the total stress.
The various confining pressures help determining the shear strength of the soil at different depths.

CONSOLIDATED-UNDRAINED (CU) TRIAXIAL COMPRESSION TEST (ASTM D4767)

The shear characteristics of cohesive samples (collected from relatively undisturbed sample extruded from a Shelby tube) are measured in this test
under undrained conditions. This test represents field conditions where fully consolidated soils under one set of stresses are subjected to a sudden
change in stress without sufficient time for further consolidation (undrained condition). The data from this test is used to analyze the shear strength
parameters of the soil at different depths. The compressive strength of a soil is reported in terms of the effective stress.

WATER SOLUBLE SULFATE, RESISTIVITY AND PH
To evaluate the corrosion potential of the site, MSG performs sulfates {Ohio DOT Supplement 1122), resistivity (ASTM G187), and pH tests (ASTM
D4972) on select soif samples.

SPECIFIC GRAVITY (ASTM D854) _
Specific gravity is defined as the ratio of the unit weight of soil solids only to unit weight of waler at a specific femperature. MSG performs spegific
gravity fests for soils according to ASTM D854 test procedure.

PERMEABILITY (ASTM D2434 and ASTM D5084)
This test method covers laboratory measurements of the hydraulic conductivity (the coefficient of permeability) of water-safurated granular and
cohesive materials. MSG performs multiple methods for permeability tests according to ASTM D2434 and ASTM D5084.

DIRECT SHEAR TEST (ASTM D3080)

The direct shear tests are performed to determine the maximum and residual shear strength. A horizontal load is applied at a constant rate of strain.
The soil sample s placed in a hox where the lower half of the box is mounted on rollers and is pushed forward at a uniform rate by a motorized
apparatus. The upper half of the box bears against a steel proving ting, the deformation of which is shown on a dial gauge indicating the shear force,
The various information that can be obtained from the resulfs includes the maximum (peak) shear strength and the ultimate {residual} shear sfrength,

www MannikSmithGroup.com _ 2



] SUMMARY OF LABORATORY RESULTS
MCInr‘IIK The Mannik & Smith Group, Inc. . PAGE 1 OF 1

s St 20600 Chagrin Boulevard, Suite 500, Shaker Heights, OH 44122
e Ty ph: (216) 378-1490 fax: (216) 378-1497

/f www, manniksmithgroup.com AasroRs
CLIENT _Trilogy Health Services, LLC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan
- : | Maximumi Water Bulk Satur- -
songt o, | g | Yok | Pt | istey| VST v | e | T | ooy | S | St

SB-01/88-2 35 20.0
SB-02/88-2 8.5 8525 70 18.5
SB-03/88-3 6.0 10.2
SB-04/8S-3 6.0 9.525 35 10.7
SB-04/8S-5 13.5 14.5
SB-04 /SS-7 235 12.8
SB-06/55-2 3.5 14.3
SB-07 /7 88-1 35 14.4
SB-07/85-2 8.5 13.2
SB-08/88-3 6.0 104
SB-08/88-5 13.5 12.2
SB-09 / §8-1 1.0 218
SB-09/ST-1 5.5 30 15 15 9.525 63 CL 145 | 1379
SB-09/S8-5 18.5 14.7
SB-10/88-2 35 122
SB-10/558-4 85 _ 11.0
SB-11/88-2 35 ' 11.2
SB-12/88-3 8.0 . 13.8
SB-13/S88-3 8.0 18 12 6 106 | 1420
SB-13/S8-5 13.5 | 109
SB-14/58-2 35 17.7
SB-15/88-2 35 18.5
SB-15/584 8.5 . 191
SB-15/8T-2 18.0 27 15 12 4,75 72 CL 146 | 138.5
SB-16/88-2 35 6.8
SB-17/88-3 6.0 13.3
SB-18/88-2 35 202
SB-19/88-2 35 . 13.5
SB-19/8S-4 135 : 209
SB-20/88-2 35 A 132
SB-20/55-6 18.5 12.7
SB-21/88-2 3.5 - 125
SB-22 / §S-3 8.0 13.0
SB-22 / 55-6 18.5 11.9
8B-23/58-3 6.0 127
SB-24 7 SS-1 35 29 15 14 15.2

_ 8B-25/88-2 35 14.2

LAB SUMMARY - GINT STD US LAB.GDT -4/25/23 14:44 - W\PROJECTS\PROJECTS P-T\T4 73007 1WWDMIN\GEOTECH\LAB\T1730071 BORINGS.GPJ
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CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph; (216) 3781490 fax: (216) 378-1497
www.manniksmithgroup.com

ATTERBERG LIMITS’ RESULTS

L
AASHIO R1B

PROJECT NAME _Trilogy - Holly Towhship

GROUR
PROJECT NUMBER _T1730071

PROJECT LOCATION _Holly Township, Michigan
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LIQUID LINIT
Specimen Identification LL| PL Pl |Fines | Classification
& SB-09/ ST-1 55; 30] 15| 15| 63|SANDY LEAN CLAY (CL)
x| SB-13/5S8-3 60| 18| 12 6 SANDY LEAN CLAY (CL)
A SB15/8T-2 180, 27| 15| 12} 72|LEAN CLAY with SAND (CL)
*| SB-24 / §8-1 35| 29| 15 14 LEAN CLAY (CL)




I\/Ic:lE

ST
y GROUP

CLIENT _Trilogy Health Sewvices, LLC
PROJECT NUMBER _T1730071

Nnik<

GRAIN SIZE DISTRIBUTION

The Mannik & Smith Group, Inc.

20600 Chagrin Boulevard, Suite 500, Shaker Heights, Ohio 44122
ph: (216) 378-14B0 fax: (216) 378-1487
www.manniksmithgroup.com

&
AASHTORE

PROJECT NAME _Trifogy - Holly Towhship

PROJECT LOCATION _Holly Township, Michigan

GRAIN SIZE - GINT MG STD BBH 2020.07.21 LIB.GDT - 4/268/23 14:46 - WAPROJECTS\PROJECTS P-TVT173007 1\ADMIN\GEO TECHILABAT 1730071 BORINGS.GPJ

U.S. SIEVE OPENING IN INCHES | U.5. SIEVE NUMBERS [ HYDROMETER
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ .SAND , SILT CR CLAY
coarse [ © fine COarse ! medium [ fine
Specimen Identification Classification LL { PL Pl Cc | Cu
®| SB-02/88-2 8.5 LEAN CLAY (CL) 2.02 |19.04
®| SB-04/58-3 6.0 LEAN CLAY WITH SAND (CL) 3.14 |23.45
A| SB-09/STA1 55 SANDY LEAN CLAY (CL) 30 | 15 | 15
*| SB~15/8T-2 18.0 LEAN CLAY with SAND (CL) 27 | 15 | 12
Specimen Identification 1 D100 D80 D30 D10 | %Gravel | %Sand % Silt [ %Clay
®| SB-02/88-2 8.5 8.525 0.058 0.019 0.003 0.2 29.6 62.4 7.8
SB-04/58-3 6.0 9.525 0.175 0.064 0.007 14 59.1 28.6 6.5
Al SB-09/ST+1 5.5 9.525 0.061 0.002 1.4 30.3 35.5 28.0
%| SB-15/8T-2 . 18.0 4.75 0.043 | 0,002 27.1 44.4 27.7
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UNCONFINED COMPRESSION TEST

Micacinnilkc  The Mannik & Smith Group, Inc.
riritE 20600 Chagrin Boulevard, Suite 500, Shaker Heights, OH 44122 "
GreUE phi (216) 378-1490 fax: (216) 378-1497
www.manniksmithgroup.com AASHIORIB
CLIENT _Trilogy Health Senvices, LLC PROJECT NAME _Trilogy - Holly Towhship
PROJECT NUMBER _T1730071 PROJECT LOCATION _Holly Township, Michigan
9,000
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Specimen Identification Classification 1A MC%

®| SB-09/ST-1 55 _ SANDY LEAN CLAY (CL) 120 15
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A Mannilk  The Mannik & Smith Group, Inc.
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: = ?{fgﬁ ﬁ ph: (216) 378-1490 fax: (216) 378-1497
/ o www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC

20600 Chagrin Boulevard, Suite 500, Shaker Heights, OH 44122

UNCONFINED COMPRESSION TEST

®
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PROJECT NAME _Trilogy - Holly Towhship

PROJECT NUMBER _T1730071

PROJEGT LOCATION _Holly Township. Michigan
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Specimen Identification
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LEAN CLAY with SAND (CL)

121 15

®| SB15/8T-2 18.0
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e ST 20600 Chagrin Boulevard, Suite 500, Shaker Heights, OH 44122

GEOUP  phi (216) 378-1490 fax: (216) 378-1497

www.manniksmithgroup.com

CLIENT _Trilogy Health Services, LLC
PROJECT NUMBER _T1730071

UNCONFINED COMPRESSION TEST

PROJECT NAME _Trilogy - Holly Towhship
PROJECT LOCATION _Holly Township, Michigan

&

AASHTOR1S

UNCONFINED - GINT STD US LAB.GDT - 4/28/23 14:54 - WAPROJECTS\PROJECTS P-T\T173007 NADMINVGEO TECHWLAB\T 730671 BORINGS.GPJ

STRESS, psf

4,000
3,500 Y e
3,000 /'1
2,500 s
2,000
1,500 /
1,000

500

2 4 6 8 10 12 14 16
STRAIN, %
Specimen Identification Classification % MC%
@®| SB-13/55-3 6.0 128 1
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Mannilc  The Mannik & Smith Group, Inc.
20600 Chagrin Boulevard, Suite 500, Shaker Heighis, OH 44122

SROURP  bh (216) 378-1490 fax: (216) 378-1487

y vaww.manniksmithgroup.com
CLIENT _Trilogy Health Services, LLC

MOISTURE-DENSITY RELATIONSHIP

4

AASHTORSA

PROJECT NAME _Trilogy - Holly Towhship

PROJECT NUMBER _T1730071

PROJECT LOCATION _Holly Township, Michigan
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\ \ Source of Material SB-02 BULKS5.0
\ A Description of Material Clay
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N Test Method ASTN D1557 Method A
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N
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\ TEST RESULTS
Maximum Dry Density _129.1 PCF
110 N A Optimum Water Content 81 %
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CLIENT _Trilogy Health Services, LLC

The Mannik & Smith Group, Inc.

20600 Chagrin Boulevard, Suite 500, Shaker Heights, OH 44122
ph: (216) 378-1490 fax: (216) 378-1497
www.manniksmithgroup.com

MOISTURE-DENSITY RELATIONSHIP |
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PROJECT NAME _Trilogy - Holly Towhship

CEROLE?
PROJECT NUMBER T1730071

PROJECT LOCATION _Holly Township, Michigan
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125 L)
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1 \\ AL Source of Material SB-24 BULKS5.0
W Description of Material Clay
120 AR
\
T\ Test Method ASTM D1557 Method A
\ \
\ > \\
115 A\
\ N TEST RESULTS
A Maximum Dry Density 126.8 PCF
110 N AV Optimum Water Content 9.8 %
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INFILTRATION TESTING
FALLING HEAD TEST USING BOREHOLE

Project Name: Trilogy Health Facility - Hoily Twp Project No. T1730071
Client: Trilogy Health Services, LLC Date: 4/4/2023
Project Location: Holly Township, Ml Test ID: SB-02
Test Location: 477543.7 N; 133165294 E Test Depth; 10 feef
Casing Dimensions Initial Water
Diameter Area Starting Depth
(n) | {em) | (n%) | em?) | (in) | (cm)
3.25{ 8255 8.30] 53.52| 0.00 { 0.00
Fiow Readings Incremental Infiltration Rate
Interval | Elapsed| Height | Height
Time | Time |Change{Change| Flow
Interval | (min) (min) {in) {cm) {cm™ (infs) { (cmis) | (in/hn) [ {cmihr) Notes
1 20 201 2100] 5.334] 285.5| 0.002| 0.004{ 6.300| 16.00
2 20 40| 2.100| 5.334{ 2855| 0.002] 0.004f 6.300] 16.00 Casing refilled after interval 1
3 20 60f 21001 5.334] 285.5| 0.002] 0.004] 6.300f 16.00 Casing refilled after interval 2

Infiltration Rate:

16.00 cm/hr 6.30 in/hr

Visual Ciassification of Material Tested:  Sandy Silt
Test Performed By: AP | Checked By. KDB

infitration Report.xlsx




INFILTRATION TESTING

FALLING HEAD TEST USING BOREHOLE

Project Name:
Client:

Test Location:

Project Location:

Trilogy Health Facility - Holly Twp

Trilogy Health Services, LLC

Holly Township, MI

477413.2 N; 13316306.3 E

Casing Dimensions

Project No. T1730071

Date: 4/4/2023

TestID: SB-07

Test Depth: 10 feet
Initial Water

Diameter Area

Starting Depth

(in)

cm) | (in®) | cm®) [ (in) [ (cm)

3.25| 8.255| 8.30f 53.52{ 0.00 | 0.00

Flow Readings

Incremental Infiliration Rate

Interval { Elapsed| Height | Height
Time | Time ]Change|Change| Flow
Interval | (min} (min) (in} {cm) {em?) | (inds) | (emis) [ (/b | (emihn) Notes
1 20 20] 0.000] 0.000 0.0] 0.000] 0.000{ 0.000 0.00
2 20 400 o0.016] 0.040]. 21| 0.000] 0.000[f 0.023 0.06
3 20 601 0.031] 0.079 4.2 0.000) 0.000| 0.031 0.08

Visual Classification of Material Tested:

Infiltration Rate: 0.08 cm/hr 0.03 in/hr

Lean Clay, little sand, trace gravel

Test Performed By:

AP ]

Checked By: KDB

Infiltration Reporf.xlsx




Mannik
= SSrnith

INFILTRATION TESTING

FALLING HEAD TEST USING BOREHOLE

) CHOUP
y
Project Name; Trilogy Health Facility - Holly Twp Project No. T1730071
Client: Trilogy Health Services, LLC Date: 4/4/2023
Project Location: Holly Township, Mi Test ID: SB-24
Test Location: 477048.2 N; 13316586.5 E Test Depth: 10 feet
Casing Dimensions Initial Water
Diameter Area Starting Depth
(in) | (cm) | (in®) | (em® [ (in) | (cm)
3.25| 8.255| 8.30] 53.521 0.00 | 0.00
Flow Readings incremental Infiltration Rate
Interval | Elapsed | Height | Height
Time | Time {Change|Change| Flow
Interval | (min) {min) {in) (cm) (cm®) (infs) | (cm/s) | (in/hr) | (cm/hp) Notes
1 20 20 0.000f 0.000 0.0 0.000] 0.000] 0.000 0.00 '
2 20 40] 0.016] 0.040 2.1 0.000} 0.000] 0.023 0.06
3 20 60] 0.031 0.079 4.2 0.000] 0.000] 0.031 0.08
infiltration Rate:  0.08 cmvhr 0.03 _in/hr
Visual Classification of Material Tested:  Lean Clay, littfle sand, trace gravel
Test Performed By: AP | Checked By KDB

Infiitration Report.xisx










