3 TRAVERSE CITY

<V LIGHT & POWER
Investing Our Energy In You Pre-Bld Meetl ng Report
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Meeting Date: Thursday 1/20/2022 Project Name: Barlow To Parsons Transmission
Time: 1:00 PM Line
Location: 1131 Hastings Project No.: 309
From: Tony Chartrand Issue Date: 1/24/2022
Subject: Pre-Bid Meeting
Attendees: TCL&P Distribution: Attendees
Tony Chartrand

This report will confirm those items discussed and/or reached. Unless information to the contrary is
received within five (5) working days, the writer will assume all participants agree with the contents of
this Report. These minutes part of Addendum No.1 and this contract.

1. Bid opening is on Monday February 28, 2022, 2:00 PM at Traverse City Light & Power, 1131
Hastings St, Traverse City, Ml.

2. Projected Completion date (energization) is October 28, 2022. This is material pending, if
material comes in later than anticipated this date will be extended.

3. Tony Chartrand reviewed overall project.

4. Poles 11 and 12 currently have vertical 3@ construction. Contractor is responsible for changing
this to horizontal construction upon transfer to new poles. TCL&P has splices and extra wire in
stock if splicing is required.

b. TCL&P will obtain railroad permits and pay for a rail monitor if required.
6. Underground wire is expected to ship at the end of July.
7. All transfers to be completed by contractor. The unit labeled “Transfer” on bid unit sheet to

account for transfer of three phase transformer and secondary, capacitor bank, and 3@
underground riser.

8. If after hours outage is requested by customers for transfers then TCL&P will pay an additional
overtime fee. Contractor will submit as a change order.

9. Winning contractor responsible for obtaining performance and payment bond as detailed in the
bid package.

10. 10% bid bond required.
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Drawing C1.11 shows post top construction, this should be pin construction. All other aspects of
the drawing are correct.

Concrete foundation for steel poles is not finalized. Bid will be based on included drawings F-16
and F-17. Any deviation from these dimensions will be paid or credited as a change order.

Tony is the engineer on project, will be the single point of contact for the entire project.

No specific unit for cut pole top. Price should be absorbed into other units for removal.
Contractor will be responsible for cutting pole tops as required for construction and in the areas
where transmission conductors are being lowered or removed.

TCL&P has cleared the overhead ROW. Additional clearing may be required near the intersection
of Parsons Rd and Airport Access Rd once staking is complete, and this will be completed by
TCL&P. Contractor is responsible for any required clearing when installing the duct bank. Care
should be given to try to limit how many full trees need to be removed, and instead trim limbs.

TCL&P has soil boring data and it will be attached to this addendum. The bore locations are on
the east and west end of the project.

Steel pole foundations will have separate specs for concrete mix, but it should be a minimum of
4,000 PSI. This will have to be tested at 28 days to ensure strength. Duct bank will only require
3,000 PSI mix and no strength testing will be required.

TCL&P has 220’ (in 10’ sticks) of 6” conduit and 80 couplings, which will be provided to the
contractor. Contractor is responsible for all other material for the duct bank.

TCL&P will not limit the open trench length along Parsons. The contractor will just be responsible
for properly keeping the public from falling in.

TCL&P will not limit work hours, but being part of the job site is along residential areas
reasonable work hours should be observed of 6 AM to 8 PM for these locations.

Steel riser pole locations have been staked.
TCL&P is anticipating a June start date based on the lead times for material. TCL&P will update
contractor on expected delivery dates. Contractor can start prior to June, but TCL&P will not pay

for an additional mobilization if the contractor starts prior to June.

February 18t is the last day for questions, a second addendum will be issued with more details
on material arrival dates and any questions asked by then.

Underground cable is 1000 MCM copper conductor, The cable is Okonite 115-22-3777.
The underground termination type is G&W P9286.

The steel shroud for the steel riser poles are to be included with the steel pole and are
removable.

The only tests required on the underground cable is a Hipot.

7085A on pole 9A is not a unit.



29. If the count is off on units then additional units can be added or subtracted from the contract
utilizing the contractors unit price.

30. Contractor to perform a loss budget test on the OPGW at installation. Optional to test at
receiving, but encouraged.

31. Concrete duct bank does not have to have colored concrete.

32.  Contractor will not have any responsibility for dead trees due to digging.

33. Nofiber in conduit duct bank, but duct bank has 2-2” conduits.

34. Lane shift or close is allowed on Parsons. Contractor to notify TCL&P ahead of time so a public
PSA can be issued.

Signed: /W ez

Traverse City Light & Power
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engineering sciences, inc. 1280 Business Park Dr., Traverse City, Ml 49686-8607
231-946-9191 800-968-1062 Fax: 231-941-4603

Project Name: Barlow (BWX) Junction Site Page 1 BORING NO: SB-2
Location: Traverse City, M| Contra;r' Technical Drilling Services
Project Number: 2008720.60 o d
. Crew Chief: A. Cooper
Client: TCL&P )
Drill Method: 4Y4" HSA Auto Hamm. CME-55

Borehole Completion Notes: Boring Dia. (in.): _8
Borehole backfilled with excavated soils. Standard split barrel sampler Boring Depth (ft.);__40.5 Date Drilled: 2/29/2008
used w/o liner (1.5" ID in barrel, 1.375" ID at tip), plastic sample retainer, . - -
and AW rods. Logged By: A. Cooper

Groundwater Encountered While Drilling at: 28 ft. bgs

Ground Elevation: 613’ Static Water 25 ft. bgs
g —
Q2 . . g . e O <
3 Soil Classification =< |g| Blow 2 8
(%’ (Color, Texture, Structure) 8 (c/)‘s Counts E ]

Dark brown to black Sandy TOPSOIL (12"-18") I

Reddish brown to brown fine to medium SAND with occasional — 3-2-3
coarse Sand and Gravel

5 2-2-2
— 2-2-2
L, 2-2-2

Light brown fine to medium SAND with occasional coarse Sand I

and Gravel —_15:. 936

Light brown fine to medium SAND with some coarse Sand, with a I

trace Gravel —_20:. 5.9.10

(Occasional Cobbles encountered from approximately 17 ft bgs to I
27 ft bgs) -

[ | 7o | 38

Brown fine to medium SAND with some coarse Sand (some I
occasional lenses containing greater coarse Sand fraction), with a — O:.
—3

3-5-6
trace Gravel

_35:. 4-6-6

_40:. 5-7-7

End of boring 40.5 feet below grade T

P:\2008720.60\Field-Data\TCL&P Barlow Site Soil Boring.wi2

3/5/2008 4:46:05 PM
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1.0 PURPOSE

The purpose of this study was to evaluate subsurface conditions at the site and develop geotechnical
design criteria regarding foundations for the proposed Parsons Road substation in Traverse City,
Michigan. Gosling Czubak’s scope of services included drilling two soil borings with standard
penetration testing and preparation of this geotechnical report. Traverse City Light & Power (TCLP) is

the Owner of this substation, and GRP Engineering was Gosling Czubak’s Client for this project.

20 PROJECT DESCRIPTION

The project involves the construction of an addition to the existing substation located on the south side
of Parsons Road, north of Aero Park Court, in the City of Traverse City, Michigan. This site is located

in Section 7, Town 27 North, Range 10 West, East Bay Township, Grand Traverse County, Michigan.

Anticipated components of the substation addition may include pole-type structures, breakers,
transformers, and/or control buildings. Pole-type structures are typically supported on drilled piers,
while the remainder of the construction is anticipated to be founded on shallow foundations. We assume
the planned grade for the addition to the substation will be at or near existing grades. The project may
include other items of work such as site grading, driveway construction, utility installation, and
restoration. This office should be notified if the project details differ from these assumptions, or if they

change.

3.0 SITE CONDITIONS

The portion of the property where the proposed substation addition is located is currently undeveloped
and is covered with topsoil. The site topography is fairly flat. Ground surface elevations at the boring
locations were estimated at Elevation 606. The surrounding areas around the site are primarily

residential and commercial.

3.1 Environmental Site Conditions

An environmental site review was not part of this evaluation. Any Due Care Plans completed for this
site as they relate to worker health and safety should be made available for contractor review.

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

others, and is not part of this geotechnical exploration report.

4.0 FIELD EXPLORATION

The field exploration consisted of two soil borings (SB-1 and SB-2) to depths of 35 feet each. The
boring locations are shown on the Soil Boring Location Map, included as Attachment 1 of this report.

The map depicts approximate boring locations and locations of the existing substation and site features.

4.1 General Considerations

The observations, conclusions, and recommendations contained in this report pertain to these soil
borings as they relate to the project described. The recommendations in this report should not be used if
this project is altered or the structure locations changed, or if the structural information is incorrect. The
borehole logs and other testing information provided for this project are intended for use with the

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

The soil boring locations are shown on the Soil Boring Location Map included in Attachment 1 of this
report. The drawing in Attachment 1 is intended to show the approximate borehole locations with
respect to existing substation location and other site features and may not include all existing or
proposed site elements. The drawing(s) included in this report should not be used for site design, or to

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

5.0 EVALUATION METHODS

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

this project.

5.1 Soil Borings

Soil borings were used to gather subsurface soils information. The soil borings were completed with
conventional hollow stem auger drilling procedures. Soil samples were obtained at regular intervals
throughout the borings by performing standard penetration tests through the center of the hollow augers.
The standard penetration test (ASTM D-1586) consists of driving a two-inch outside diameter split

GoslingCzubak
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barrel sampler into the soil with a 140-pound hammer falling 30 inches. The sampler is driven 18
inches, with the hammer blows recorded for each six-inch increment. The number of blows for the

second and third increments are summed and referred to as the standard penetration resistance (N).

Soils were removed from the sampler and described on boring logs; driving resistance values and strata
depths were also recorded. Field soil classifications were made using procedures similar to ASTM, D-
2488. Representative soil samples were preserved in glass jars for future reference and laboratory
testing as required. Soil samples were reviewed in the laboratory and final boring logs were prepared.

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

Borings drilled at the time of the field exploration were backfilled and additional soil placed over the
borings proper. Due to the impracticality of compacting soils into deep borings, subsidence of loose
backfill may occur, partially reopening the borings. It is not within the scope of this exploration to
maintain the borings during settlement of the loose backfill. It is the Owner's responsibility to ensure
that a hazard to property, person, or animals is not presented by the borings after completion. Following

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

5.2 Laboratory Testing

The laboratory testing program consisted of visual soil classification on recovered samples in general
accordance with ASTM standards. Representative soil samples were returned to Gosling Czubak’s soil
laboratory where limited laboratory testing on select soils may be conducted to aid in identifying and

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

5.3 Soil Resistivity Testing

Soil resistivity testing was not requested as part of this evaluation. Therefore, no soil resistivity

information is included in this report.

6.0 SUBSURFACE CONDITIONS

Onsite borings indicate that subsurface soil conditions are rather consistent at this site. The surface
elevations of the soil boring locations are assumed to be at or near the proposed finished grade elevation.

The following sections describe the soil and groundwater conditions encountered.

GoslingCzubak
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6.1 Soil Borings

The soil borings indicate approximately 12 inches of topsoil exists at the surface. Below the topsoil,
sand with varying trace amounts of silt and gravel was found to the explored depths of 35 feet. The
relative density of these native granular soils ranged from very loose to dense. In general, the relative
density increased with increasing depth. Although not encountered in the soil borings, the regional

geology often includes the presence of cobbles and/or boulders.

These soils are well-draining and generally have good strength and settlement properties. The upper
very loose granular material found onsite is unsuitable for direct foundation support without

densification by compaction.

6.2 Groundwater

Groundwater was encountered in the soil borings at depths of approximately 13.5 to 14 feet. It should
be noted that groundwater depths will vary with time, season, lake levels, and natural climate variations.

6.3 General Considerations

The borehole logs depict the subsurface data obtained (see Attachment 2). This information is
representative of each location only; it should be understood that the soil conditions may vary between
the test locations. In addition, the boreholes reflect soil and groundwater conditions at the time they
were performed. The soil information was obtained for preliminary use for the project described. This
information should not be used for determining earthwork quantities, construction estimating, or other

purposes.

7.0 CONCLUSIONS AND RECOMMENDATIONS

This report is intended to present the geotechnical evaluation findings and construction

recommendations for the proposed new foundation and other construction features.

7.1 Geotechnical

Generally, the soil borings indicate the site has granular (sandy) soils extending to the maximum

explored depths of the borings. The very loose soils, and soils with N-values at the lower end of the

GoslingCzubak
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loose range are not considered suitable for the support of the shallow foundation loads without sufficient
compaction to depths within the zone of influence for the proposed footings. The following sections

include foundation and site preparation options to provide structure support.

All site grading work should be completed in the construction area prior to foundation subgrade
preparation. If remnants of previous construction such as underground tanks, foundations, tunnels, fill,
utilities, or other items are encountered they should be completely removed and replaced with

engineered fill.

All topsoil in the construction areas should be completely removed to the depth it occurs. Next, the
existing very loose sand soils should be thoroughly compacted with appropriate heavy compaction
equipment and tested by Gosling Czubak personnel. If the initial compaction does not produce
acceptable density test results or if very loose soil is present to a greater depth below the bearing level of
the foundations, the loose soil should be removed and replaced in properly compacted lifts to return to
the foundation subgrade level. A minimum of three to four feet of properly compacted soils should be
present below the footings, depending on the footing width. Only soils that meet MDOT Class Il
requirements, or on-site soil approved by Gosling Czubak should be used as fill directly below slabs,

footings and driveways.

The soil at subgrade level should be compacted to a minimum of 95% of the maximum density as
determined by the Modified Proctor or Michigan Cone Test. A representative of Gosling Czubak should
observe and test all subgrade soil prior to any footing or foundation construction. If loose areas or
variations in the soil density are observed, some additional subgrade preparation may be required such

as additional compaction or overexcavation and replacement with engineered fill.

The footings may be established directly on the properly compacted native sandy soils or engineered fill
and designed in a conventional manner. Footings may be sized using a soil contact pressure of up to
2,500 pounds per square foot. These recommendations are predicated upon a representative of Gosling
Czubak observing the subgrade prior to construction. A minimum footing depth of 3.5 feet should be

maintained for frost protection, and a minimum width of 24 inches should be maintained, regardless of

GoslingCzubak
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the bearing pressure. Backfill should meet the requirements given in Section 8.0 Site Preparation, or be

approved by Gosling Czubak.

For slab on grade foundations, such as for transformers and/or breakers, the recommended coefficient of

friction is 0.4 for sliding resistance, with a respective factor of safety of 2.

Foundation settlements less than one inch are anticipated when footings are loaded to the recommended
soil contact pressures described above and placed on properly prepared surfaces, using the methods
described. Differential settlements of ¥2-inch may result between structural elements depending on

spacing, relative footing loads, and structural rigidity of the structures.

A deep foundation system consisting of drilled shafts is recommended for support of the pole-type
structures. The drilled shafts should be designed to resist the lateral loads and overturning moments. At
a minimum, the diameter of the drilled shafts should be large enough to accommodate the diameter of

the pole structure, and may need to be larger to accommodate the design lateral loads.

The end-bearing component of the pile capacity can be designed using a soil contact pressure of up to
4,000 pounds per square foot, provided the length to diameter ratio of the drilled piers is at least three,
and for the soils encountered at depths below 5 feet. Axial loads will also be resisted by concrete to soil
skin friction. We recommend a skin friction value, abond of 22 pounds per square inch (ultimate), and a
recommended factor of safety of 1.5 should be applied. It is permissible to use end bearing and skin

friction concurrently.

An active lateral earth pressure coefficient of 0.28, and a passive lateral earth pressure coefficient of 3.5
can be used for design. The final design depth of the drilled shafts will be dependent on the diameter,
lateral resistance of the soils, design loads and overturning moments, and the maximum allowable lateral

deflection.

The following soil parameters can be used for the design of the drilled piers, based on a general design

profile for the soils encountered:

GoslingCzubak

engineering sciences, inc.




Parsons Road Substation March 19, 2018
Report of Geotechnical Exploration Page 7

Elevation Average
Boring Soil Range Design Unit Average Friction Shear
No. Description (feet) Weight (pcf)  N-value Angle Strength (psf)
SAND (SP) 605 —592.5 110 7 30 NA
very loose to loose
SAND (SP) 59255825 | 110 10 30 NA
loose to medium dense
SB-1
_SAND (SP) 582.5 571 115 31 32 NA
medium dense to dense
SAND (SP) 605 — 592 110 8 30 NA
loose to medium dense
SB-2 SA.ND (SP) 592 —582.5 110 12 30 NA
medium dense
SA.ND (SP) 5825 -571 115 27 32 NA
medium dense

Foundation settlements are expected to be less than ¥z inch with the use of drilled shaft foundations,
provided they are constructed as recommended above, and field verified by Gosling Czubak. We should
be retained to observe drilled pier construction, verify the bearing capacity at each location, observe the

bearing surfaces, and verify the surface has been adequately cleaned or if standing water is present.

After the pile foundations are installed, care should be taken not to load the site with substantial fill
material, particularly after the structures are constructed. If fill is placed on the property with the piles
installed, the soil adjacent to the piles may settle with respect to the pile foundations. This may cause
damage to the structure or structure foundation, utility lines, and other structures located on the property.
The settlement will also induce additional loads on the piles themselves, which will result in a lower
available capacity of the piles for building support. Any fill that is required on the site should be placed
and compacted well in advance of the pile installation, and should be a nominal thickness. If thicker
imported fill is required to arrive at the desired grade, a preloading program will be required to provide a
suitable foundation subgrade, and the weight of the fill will need to be considered for the pile capacity

estimates.

GoslingCzubak
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Groundwater was encountered at depths of approximately 13.5 to 14 feet during drilling. 1t should be

noted that water levels and patterns may vary with time, season, and variations in precipitation.

It is anticipated that a dewatering system will not be necessary for proposed construction on site.
However, any precipitation runoff should be controlled during construction, and must not be allowed to
collect within excavations or cause soil erosion. Any backfill should consist of well graded granular

material and be compacted as outlined in the Site Preparation Section of this report.

Section 1613 of the latest edition of the Michigan Building Code requires that the site shall be classified
in accordance with Chapter 20 of ASCE 7. Based on the subsurface information obtained from our

borings to a maximum depth of 40 feet, seismic Site Class D applies to this site.

It is important that the site grading plan be properly designed for controlled surface drainage. The
foundation drainage system should be segregated from the surface drainage anticipated on site. In other
words, the site should be designed to shed surface water. In order to help achieve this, the area around

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

8.0 SITE PREPARATION

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

procedures outlined below:

e If encountered, remove all topsoil and organic or unstable soils, roots, stumps, old footings, septic
tanks, drain fields and any other unsuitable materials from the foundation areas, and construction
limits including areas to be paved.

e Compact the backfill soils using a suitable compactor and method as described in Section 7.0
Conclusions and Recommendations. If unsuitable soils are encountered, they should be removed as

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

GoslingCzubak
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e  Backfill should meet MDOT Class Il specifications or otherwise as specified in Section 7.0
Conclusions and Recommendations.

e Fill should be spread in shallow lifts, six inches to eight inches maximum, and compacted to 95
percent of the modified proctor value (ASTM D-1557).

e For these recommendations to be valid, earthwork should be done under the observation of a
qualified engineer or technician and density tests performed to determine if each lift is sufficiently
compacted.

e If earthwork activities occur during winter months, fill must not be placed on frozen ground, and fill
with frozen conglomerations of soil must not be used.

e In general, the construction contractor is responsible for safety during all activities on the site during
construction. The contractor is obligated to observe all applicable regulations and codes regarding
site safety, including the codes pertaining to open cuts and trenches in soils during excavation, site

improvement activities, and foundation construction.

9.0 LIMITATIONS

This report was prepared using generally accepted geotechnical engineering practices.
Recommendations were developed based on the information gained from the soil borings performed,
and the other information reviewed. No other warranty, expressed or implied, regarding the

recommendations and conclusions provided in this report is offered.

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

they can be reviewed to see that they are consistent with the recommendations presented in this report.
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Readers of this report are encouraged to also review the advice included in Attachment 3, “Important

Information about This Geotechnical-Engineering Report.”

Prepared by: Reviewed by:

2 Sl B ol
Douglas L. Hula, P.E. Adam R. Biteman, C.P.G., P.G.
Geotechnical Engineer Sr. Project Manager
dlhula@goslingczubak.com arbiteman@agoslingczubak.com
www.goslingczubak.com www.goslingczubak.com
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Attachment 1

Soil Boring Location Map
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GoslingCzubalk Key to Gosling Czubak Boring Logs

engineering scisnces, Inc, and Well Construction Diagrams

SOIL CLASSIFICATION INFORMATION

SOIL DESCRIPTIONS

Example:

la

10

11

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

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

PRIMARY MATERIAL (in CAPs)- SILT, SAND, GRAVEL, or CLAY
Note: fine, medium and/or coarse grained SAND
fine and/or coarse grained GRAVEL
(Uscs) Unified Soil Classification System (USCS) symbol(s) is presented at the end of the soil description (in parentheses) based on ASTM
gradation and plasticity testing. See attached USCS chart.

Additional Materials (with percentage descriptors as below)

Fine Grained Material Coarse-Grained Material
15 to 30% - "some" or "with" 5 to 15% - "little"
5 to 15% - "little" < 5% - "trace" or "few"

< 5% - "trace" or "few"

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

Occurrences (with frequency descriptors as below) - cobbles, boulders, bricks, layers, seams, etc.
Greater than one per 12-inches = "frequent”

One per 12-inches = "occasional"

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

Angularity and mineral composition, if warranted
Odor or Sheen, if applicable

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

Color

Moisture - "dry" or "wet" or "moist”
"dry" = absence of apparent moisture
"moist" = damp but not saturated
"wet" = saturated

Particle Sizes Relative Density Consistency

Boulders ->12-in SPT N-Value SPT N-Value Ppen, tsf
Cobbles -12to3in "very loose" W.O.H.to 4 "very soft" WOH to 2 0-0.125
Course gravel -31t0 3/4in "loose" 5to 10 "soft" 2to4 0.125-0.25
Fine gravel - 3/4t0 0.187-in "medium dense" 11to 30 "medium stiff" 4108 0.25-0.5
Coarse sand -4.75t0 2.0-mm "dense" 31to 50 "stiff" 8to 15 05-1.0
Medium sand - 2.0 to 0.425-mm "very dense" over 50 "very stiff" 15to 30 1.0-20
Fine sand - 0.425to0 0.075-mm "hard" over 30 20-40
Clay/Silt - <0.075-mm

NOTES AND GENERAL INFORMATION

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

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

3. Stratigraphic Contacts: Solid line denotes a sudden, observed soil transition.

Dashed line denotes a gradual or gradational soil transition.
Dotted line denotes an inferred transition, therefore the type and specific location of the transition is unknown / approximated.

3. Common abbreviations: WOH = Weight of (SPT) Hammer DHH = Down Hole Hammer HA = Hand Auger

New Version 2015

DR = Drove Rock (During SPT) NR = No Recovery
Ppen = Pocket Penetrometer (unconfined compressive strength in tons per square foot)

WWW.GOSLINGCZUBAK.COM
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SOILS
{more than 50% of material is larger than No. 200 sieve size.)

Clean Gravels (Less than 5% fines)
Well-graded gravels, gravel-sand

G mixtures, little or no fines
GRAVELS
More than 50% P Poorly-graded gravels, gravel-sand
of coarse mixtures, little or no fines

p D
aw Cy= 6 greater than 4; C. = _ 30
Dig D30 *Dgo

between 1and 3

fraction larger

Gravels with fines (More than 12% fines)
than No. 4 bR

GP Not meeting all gradation requirements for GW

Above "A" line with PI. between
4 and 7 are borderline cases

sieve size 9 . . i Atterberg limits below "A"
i\}q GM Silty gravels, gravel-sand-silt mixtures GM line or P1. less than 4
?},% cc Clayey gravels, gravel-sand-clay GC Atterberg limits above "A"

mixtures

requiring use of dual symbols
line with P.1. greater than 7

Clean Sands (Less than 5% fines)

Well-graded sands, gravelly sands,

B o Pgo D30

greater than 4; C, = between 1 and 3

=
o litte or no fines SwW Dm D10 i D60
SANDS
o Poorly graded sands, gravelly sands,
Sﬁéucgranr;gre SP little or no fines s5pP Not meeting all gradation requirements for GW
frat(;‘tionNsma;Iier Sands with fines (More than 12% fines)
an No. — n
sieve size SM | Silty sands, sand-silt mixtures sm  Alterberg limits below "A™ | | imits plotting in shaded zone
line or P.I. less than 4 with PI. between 4 and 7 are
P aan | borderline cases requiring use
. Atterberg limits above "A
sC Clayey sands, sand-clay mixtures sC line with P.I. greater than 7 of dual symbols.
FINE-GRAINED SOILS
(50% or more of material is smaller than No. 200 sieve size.) Determine percentages of sand and gravel from grain-size curve. Depending
on percentage of fines (fraction smaller than No. 200 sieve size),
Inorganic silts and very fine sands, rock coarse-grained soils are classified as follows:
ML flour, silty of clayey fine sands or clayey Less than 5 Percent ... ... ..o GW, GF, 8W, SP
SILTS silts with slight plasticity MOTE tHAN 12 PEICENE ~ - v emse e seseemm s ensenen s GM, GC, SM, SC
AND z Y Stol12percent c..oiiieviiaiiinn Borderline cases requiring dual symbols
CLAYS o Inorganic clays of low to medium
Liquid limit | cL plasticity, gravelly clays, sandy clays,
lessthan | silty clays, lean clays PLASTICITY CHART
50% el
= oL Organic silts and organic silty clays of 60
- low plasticity -
L, =
Inorganic silts, micaceous or = CH L~
MH diatomaceous fine sandy or silty soils, ; 40 /
SILTS elastic silts w " ALINE:
c?_ies o - Pl =0.73(LL-20)
Inorganic clays of high plasticity, fat = |
Liquid fimit CH | clays 2 ct| | mson
50% Q 20 7
'—
OF gredisr QOrganic clays of medium to high % 10 /
plasticity, organic silts & B (VT &|OL
o 7
HIGHLY . . . o 10 20 30 40 &0 60 70 80 80 100
oggﬁ-N;c Peat and other hlgl‘lly organic soils LIQUID LIMIT (LL) (%)




This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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Engineers Surveyors
Landscape Architecture

Environmental and Drilling Services

1280 Business Park Dr., Traverse City, Michigan 49686
(231) 946-9191

PROJECT: Parsons Road Substation

PROJECT NO.: 2018892001.02
PROJECT LOCATION: Traverse City, Ml
CLIENT: GRP Engineering

DRILLING COMPANY: Gosling Czubak

LOG OF BORING:

SB-1

RIG: CME-75

GROUND ELEVATION:
DRILLING LOCATION: Asshown on location sketch
DRILLING METHOD: 4.25-inch ID Hollow Stem Augers

BOREHOLE DIAMETER (IN): 10+/- TOTAL DEPTH (FT): 35

606 +/-

DATE: _ 2/27/2018

DRILLER: M.Allen LOGGED BY: R.Farve STATIC WATER LEVEL: = N.A. CAVING DEPTH: C 150
) TEST RESULTS
9]
) A = Y] IS
5| ¢ SR e |s
2%l £ Soil Description 28| 2 |2 § Notes |25 &
sE| & (See Boring Log Key) 821g| 23| = & S v | Plastic Limit +— Liquid Limit
u 3 & el = B S | Water Content- X %
S SPTRESULT- A N Value
o 10 20 30 40 50
v 12 inches of TOPSOIL 0 T
605 i+ r 1.01 3 Foo
.1+ Fine to medium SAND (SP) - very loose to loose - brown ss1l1sl 2 |,
- dry 2 A
| 2 o
SS2 (18 g Lo
| - 5 A5
600 3 P
| ss3|18] 3 L
7A:
8.0 o
| Fine to medium SAND (SP) - medium dense - brown - 3 |
dry ss4|18| S :
1 - 10 11 A
595 s -
: 135§ .
] .1 Fineto medium SAND (SP) - trace silt - medium dense - |- sss |18l 5 o
i x brown - wet g ! - 12°A
590 s i
: 17.0 L
| - -] Fine to medium SAND (SP) - trace silt - loose - brown - |
: wet
] 3 L
sse (18| 4 :
] - 20 oA
585 Lo
, : : 23.5] 7
) Fine to medium SAND (SP) - trace silt - trace gravel - ss7|18] 17 I AT
| dense - brown - wet [ o5 2 L 3BA
580 — b
28.51 6
) Fine to medium SAND (SP) - trace silt - trace gravel - sss|1s] 8 oo D
medium dense - brown - wet [ 39 13 - 1A

Borehole backfilled with augered soil cuttings.

Figure

PAGE 1 of 2




This information pertains only to this boring and should not be interpreted as being indicitive of the site.

engineering sciences, inc.

Engineers Surveyors
Landscape Architecture

Environmental and Drilling Services

1280 Business Park Dr., Traverse City, Michigan 49686
(231) 946-9191

PROJECT: Parsons Road Substation

PROJECT NO.: 2018892001.02
PROJECT LOCATION: Traverse City, Ml

CLIENT: GRP Engineering
DRILLING COMPANY: Gosling Czubak

LOG OF BORING:

SB-1

RIG: CME-75

GROUND ELEVATION:
DRILLING LOCATION: Asshown on location sketch
DRILLING METHOD: 4.25-inch ID Hollow Stem Augers

BOREHOLE DIAMETER (IN): 10+/- TOTAL DEPTH (FT): 35

606 +/-

DATE: _ 2/27/2018

DRILLER: M. Allen LOGGED BY: R. Farve STATIC WATER LEVEL: = N.A. CAVING DEPTH: £ 15.0
5 TEST RESULTS
]
5} A = 7)) IS
s o gl S [E] E S |8
O ~ = . . . —~ -
£g| £ Soil Description £% Sl 2123 Notes |25 §
e 8 (See Boring Log Key) ] £ g gzl = & < Y | Plastic Limit +— Liquid Limit
u gl & é 2 B | |Water Content- X %
S SPTRESULT- A N Value
o 10 20 30 40 50
. : . 32.5] : S . :
Fine to medium SAND (SP) - trace silt - trace gravel - I
dense - brown - wet 13 |
Ss9 (18| 1 : : 3
35 : : .
. " - : : 34 A
Boring terminated at 35 ft. oo T
570 |
565 -
560 -
555 — L
550 |
545 — |

Borehole backfilled with augered soil cuttings.

Figure

PAGE 2 of 2




This information pertains only to this boring and should not be interpreted as being indicitive of the site.

engineering sciences, inc.

Engineers Surveyors
Landscape Architecture

Environmental and Drilling Services

1280 Business Park Dr., Traverse City, Michigan 49686
(231) 946-9191

PROJECT: Parsons Road Substation

PROJECT NO.: 2018892001.02
PROJECT LOCATION: Traverse City, Ml
CLIENT: GRP Engineering

LOG OF BORING:

SB-2

DRILLING COMPANY: Gosling Czubak

RIG: CME-75

GROUND ELEVATION:
DRILLING LOCATION: As shown on location sketch

DRILLING METHOD: 4.25-inch ID Hollow Stem Augers
BOREHOLE DIAMETER (IN): 10+/- TOTAL DEPTH (FT): 35

606 +/-

DATE: _ 2/27/2018

DRILLER: M.Allen LOGGED BY: R.Farve STATIC WATER LEVEL: = N.A. CAVING DEPTH: C 140
) TEST RESULTS
]
5} A = 7)) IS
5 o : - Sl 2 |E] 8 £ 18
S 5| £ Soil Description 2% @5 3| Notes |EF S
e 8 (See Boring Log Key) 8< gl € § = & v | Plastic Limit — Liquid Limit
u gl é el B | |Water Content- X %
8 SPTRESULT- A NValue
o 10 20 30 40 50
VI 12 inches of TOPSOIL 0 T
605 L 1.0 2 b
F.:2: 0. 1Fine to medium SAND (SP) - trace silt - loose to medium ss1l1sl 2 | 5 :
] dense - brown - dry 8 A
| 4 L
SS2|18 g L
| - 5 6 A -
600 3 -
| ss3|18] 3 .
7A
] 4 -
SS4118 ; o
1 - 10 - 14 A
595 b
1o ) : . 146 sss|18| o
| 4 Fine to medium SAND (SP) - trace silt - medium dense - | 15 7 B 125‘
. brown - wet o
590 I :
. 5 = .
SS6 |18 S e
1 - 20 - 13 A
585 - :
K K K 23.51 9
) Fine to medium SAND (SP) - trace silt - trace gravel - ss7]| 8| 12 o A
| medium dense - brown - wet [ o5 13 - 5A
580 b
i 7 | Lo
ssg|18| 1t SRR
18 ; ; ;
] [ 30 - 29k
575 1 Lo

Borehole backfilled with augered soil cuttings.

Figure

PAGE 1 of 2




This information pertains only to this boring and should not be interpreted as being indicitive of the site.

engineering sciences, inc.

Engineers Surveyors
Landscape Architecture

Environmental and Drilling Services

1280 Business Park Dr., Traverse City, Michigan 49686
(231) 946-9191

PROJECT: Parsons Road Substation

PROJECT NO.: 2018892001.02

LOG OF BORING:

SB-2

PROJECT LOCATION: Traverse City, Ml

CLIENT: GRP Engineering

DRILLING COMPANY: Gosling Czubak RIG: CME-75

GROUND ELEVATION:

606 +/-

DATE: _ 2/27/2018

DRILLING LOCATION: As shown on location sketch

DRILLING METHOD: 4.25-inch ID Hollow Stem Augers

BOREHOLE DIAMETER (IN): 10+/- TOTAL DEPTH (FT): 35

DRILLER: M. Allen LOGGED BY: R.Farve STATIC WATER LEVEL: - N.A. CAVING DEPTH: C 14.0
3 TEST RESULTS
(4]
[0} A =1 )] 1S
g o gl 8 [Ef € S |8
O ~ —_ . . . — —
£5| £ Soil Description £% Sl 2123 Notes |29 &
e 8 (See Boring Log Key) 3= g g1l13| = & v | Plastic Limit — Liquid Limit
u 3 & é = B S | Water Content- X %
Q SPTRESULT- A N Value
o 10 20 30 40 50
7 - .
ss9|18| 11 oo
35 : :
- - - 26A
Boring terminated at 35 ft. T
570 |
565 |
560 |
555 |
550 |
545 |

Borehole backfilled with augered soil cuttings.

Figure PAGE 2 of 2
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Important nfoPmation ahou This
Geotechnical-Engineering Report

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

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way, clients can benefit from

a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted

for a given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you — should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

o the client’s goals, objectives, budget, schedule, and
risk-management preferences;

o the general nature of the structure involved, its size,
configuration, and performance criteria;

o the structure’s location and orientation on the site; and

o other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
o thesite’s size or shape;
o the function of the proposed structure, as when it’s
changed from a parking garage to an office building, or
from a light-industrial plant to a refrigerated warehouse;
o the elevation, configuration, location, orientation, or
weight of the proposed structure;
o the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes - even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project;

o for adifferent site (that may or may not include all or a
portion of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.

/




This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options
or alternatives — are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
o confer with other design-team members,
o help develop specifications,
o review pertinent elements of other design professionals’

plans and specifications, and
o be on hand quickly whenever geotechnical-engineering

guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you've included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

GET.

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position

to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read these
provisions closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment - differ significantly from those used to perform

a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture - including water vapor - from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS

ASSOCIATION

Telephone: 301/565-2733
e-mail: info@geoprofessional.org  www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission
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