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Senior Engineering Manager NTH Project No. 86-101394-00

Parsons Brinckerhoff
230 West Monroe Street, Suite 900
Chicago, IL 60606

RE: Report on Geotechnical Investigation
Cleveland-Cuyahoga County Port Rail Expansion Project
Cleveland, Ohio

Dear Mr. Juvinall:

NTH Consultants is pleased to submit this report for the geotechnical investigation performed
at the site of the proposed Cleveland-Cuyahoga County Port Rail Expansion project in
Cleveland, Ohio. We appreciate this opportunity to be of service to you. If you have any
questions or require additional information, please call.

Sincerely,

NTH Consultants, Ltd.

Brian E. Meluch, P.E. David G. Mast, P.E.
Assistant Project Engineer Vice President
BEM/DGM/alh
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1.0 BACKGROUND

The Port of Cleveland project site is located in Cleveland, Ohio, on the north side of Front Street, between
the Cuyahoga River and West 3rd Street. The site is bounded by Lake Erie on the north, the Cuyahoga River
on the west, West 3rd Street on the east, and existing railroad tracks on the south. The property is actively
used by the Cleveland-Cuyahoga County Port Authority. The site is generally flat with concrete paved roads,

asphalt paved laydown and parking areas, and gravel-covered laydown areas.

NTH understands that the Cleveland-Cuyahoga County Port Authority plans to expand railroad infrastructure
at the Port of Cleveland. The proposed site improvements include bridge and roadway construction
associated with the rail improvements. The bridge is designated as Structure No. 1, and it will be a 26-foot
long, single-span plate-girder bridge with abutments bearing on piles. Structure No. 1 will be built between
an existing silo structure and the Cuyahoga River bulkhead wall. Two other structures, Structure Nos. 2 and
3, will support the new rail elements over existing utilities. Structure No. 2 will be located where West 9th
Street meets Dock 22, and Structure No. 3 will be located on the east side of the site near the proposed road
and railway connections. At this time, we understand that Parsons Brinckerhoff (PB) is evaluating both a
reinforced concrete structural slab-on-grade with turned-down edges, and a protective casing (culvert-type
system) over the existing utilities. Both options will be designed to support rail and cargo-carrying truck

traffic over the utilities.

In addition to the proposed structures, the project includes construction of approximately 4,500 feet of new
railway and 2,000 feet of new roadway. Both the proposed railway and roadway will connect to existing

infrastructure on the east side of the site.

2.0 GEOLOGICSETTING

According to the “Physiographic Regions of Ohio,” published by the Ohio Department of Natural Resources
(ODNR), the project area is located in a geologic region referred to as the Erie Lake Plain, on the Portage
Escarpment. The project site is located at the northern boundary of the Erie Lake Plain physiographic region.
The site is located north of the glacial boundary line, indicating that the site was covered by soil, rock, and ice
which were affected by glacial movements and deposits during the most recent glacial advance.

The Erie Lake Plain is characterized by the ODNR as follows:




“Edge of very low relief (10'), Ice-Age lake basin separated from modern Lake Erie by Shoreline cliffs;

major streams in deep gorges; elevation 570-800 feet.’

“Pleistocene-age lacustrine sand, silt, clay, and wave-planed till over Devonian- and Mississippian-

aged shales and sandstones.”

In general, the Physiographic Map indicates that the site is characterized by flat glacially deposited moraine
soils. The Glacial Map of Ohio, a separate ODNR publication, also indicates that the site is generally

characterized by lake deposit soils, consisting of primarily fine-grained clay and silt-size sediments.

3.0 HISTORICAL DATA

At the start of the project, NTH received a geotechnical exploration report for a 1991 geotechnical
investigation, drawings of existing Port of Cleveland facilities, and bulkhead construction plans. The historic

information provided to NTH is included in Appendix B.

3.1 Previous Geotechnical Explorations

NTH was provided with a 1991 David Lewin Corp. geotechnical investigation report, which included
discussion of several historical borings and which was prepared for URS Consultants and the Cleveland

Port Authority. This report (designated as project number C. 4533) summarizes eighteen (18) test borings
performed in 1989 and 1990, as well as other investigations performed at the Port of Cleveland. The General
Site Plan shows a total of 96 test borings performed, including eighteen (18) L-series borings performed for
the 1991 report and thirty (30) B-series test borings performed for David V. Lewin Corporation in 1977 and
1978 (Lewin Project Nos. C. 3033 and 3033A). NTH was not provided with test boring logs for the other forty-

eight (48) test borings shown on the 1991 report’s General Site Plan.

The 1991 report states, “The subsurface stratification on the site is typically seen as man-deposited
heterogeneous fill underlain by relatively thin deposits of sand and/or silt which are in turn underlain by silty
clay”The report also states that shale bedrock was generally encountered between elevations 440 and 445,

with one location as high as elevation 467 and another location as low as elevation 429.




NTH utilized the historic test borings information during the preparation of our proposal and boring layout.

3.2 Port of Cleveland Historic Drawings

The Port of Cleveland also provided NTH with historic facilities drawings. These historic drawings show
general views of the Port of Cleveland facilities, including docks 24 to 32, warehouse facilities, rail lines, and

water and electric utilities.

3.3 River Bulkhead and Infrastructure Improvements 1997 Plans

NTH was provided with a 1997 set of construction documents prepared by Finkbeiner, Pettis, and Stout, Inc.
(FPS) for river bulkhead improvements. The plans show existing utilities and the approximate location of the

river bulkhead tieback anchors.

4.0 FIELD INVESTIGATION

The current geotechnical investigation field work was conducted from August 11 to 23,2011. A total of
thirteen (13) test borings were drilled. Prior to the start of field explorations, test borings were located in
the field by an NTH engineer based upon preliminary layout, utility clearance, and site accessibility. The test
borings were performed by our drilling subcontractors, Northcoast Drilling Inc. and Ohio TestBor Inc., under
the full-time oversight of our engineering staff. As-drilled test boring locations are shown on the Test Boring

Location Plan, Figure No. 1 in Appendix A.

4.1 Soil Sampling

Soil samples were obtained using a standard split spoon sampler in accordance with the Standard
Penetration Test (SPT) method. The SPT method (ASTM D1586) consists of driving a two-inch outside
diameter split-barrel sampler into the soil with a 140-pound weight falling freely through a distance of 30
inches. The sampler is generally driven three successive six-inch increments, with the number of blows for
each increment being recorded. The number of blows required to advance the sampler the last 12 inches is

termed the Standard Penetration Resistance (N).




Within the test borings, soil samples were generally obtained at 2 2-foot intervals to a depth of 10 feet and

then at 5-foot intervals to the respective planned termination depth. Based on our assumptions during the
proposal preparation, we expected to encounter bedrock at a depth of about 120 feet below the ground
surface. During our investigation at test boring location B-02, we did not encounter bedrock up to a depth of
136 feet. Itis our experience and within ODOT's standards that borings performed for deep foundations may
be terminated prior to encountering bedrock provided that 30 feet of material with N values more than 30
blows per foot are encountered. Our test borings B-01 and B-02 were terminated after meeting this criterion.
Soils meeting this criterion are generally considered suitable for support of deep foundations by developing

sufficient skin resistance, which will be discussed later in this report.

Soil samples recovered from the split-barrel sampler are designated as “S” on the test boring logs. The
soil samples obtained with the split-barrel sampler were sealed in jars and transported to our laboratory
for further classification and testing. Samples obtained using the SPT method are generally considered

disturbed.

During the field investigation, our field engineer made observations of the ground water level and apparent
layer changes due to changes in drilling resistance, and other relevant observations. The NTH field engineer
also directed sample collection, classified the soils in the field, and modified the field exploration as
necessary to obtain appropriate subsurface information. The field engineer obtained pocket penetrometer
measurements on cohesive soil samples in the field as an aid in evaluating their compressive strengths. The
pocket penetrometer is designed to estimate the unconfined compressive strength for soils with strengths in
the range of 1,000 to 9,000 pounds per square foot (psf). The pocket penetrometer values are indicated on
the respective test boring logs included as Figure Nos. 3 to 18 in Appendix A. As a guide to the classifications

and sampling methods for soil materials, NTH General Notes are presented as Figure No. 2 in Appendix A.

The stratification shown on the test boring logs represents the general subsurface conditions encountered at
the actual boring locations. Variations may occur between the borings. Additionally, the stratigraphic lines
represent the approximate boundary between soil types; however, the transition may be more gradual than
what is shown. We have prepared the boring logs included with this report on the basis of field classification

supplemented by laboratory observation and testing.




5.0 LABORATORY TESTING

A limited number of representative soil samples obtained during the field investigation were subjected to
laboratory testing to determine moisture content, grain size distribution, and Atterberg limits. Results of
the natural moisture content, unit weight, and unconfined compression strength tests are included on the
individual Logs of Test Boring. Results for the moisture contents, Atterberg Limits, and grain-size analysis
testing are presented in the Tabulation of Laboratory Test Data, Figure No. 19 in Appendix A. The grain-size

distribution curves are presented as Figure Nos. 20 through 25 in Appendix A.

6.0 SUBSURFACE CONDITIONS
6.1 Roadway Borings (Test Boring Locations B-06, B-07, B-08, and B-09)

Test borings B-06, B-07, B-08, and B-09 were drilled to assess the existing subsurface soil’s suitability as
subgrade for the planned roadway improvements at the Port of Cleveland. At all four of these boring
locations, we encountered granular fill materials from the ground surface to their planned termination depth
of ten feet. The fill material consists of sand, gravel, brick, and asphalt fragments. In general the fill materials
near the surface have higher N-values and are medium compact to very compact. Fill materials encountered
at depths of 5 to 10 feet were generally loose to medium compact. The N-value of the fill material ranges

from 5 to 42 blows per foot with an average N-value of about 16 blows per foot.

6.2 Railway Borings (Test Boring Locations B-10, B-11, B-12, and B-13)

Test borings B-10, B-11, B-12, and B-13 were drilled to assess the existing subsurface soil’s suitability as
subgrade for the planned railroad improvements. At all four of these boring locations, we encountered
granular fill materials. The fill materials consist of sand, gravel, asphalt fragments, cinders, slag, taconite
pellets, brick fragments, and limestone fragments. The N-value of the fill materials ranges from 9 to 78 blows
per foot (bpf) with an average of 35 bpf. At two of the boring locations, B-10 and B-13, we encountered
natural sand and sandy silt layers below the granular fills but prior to their termination depth of ten feet.

The N-value of the natural sand and sandy silt ranges from 4 to 21 blows per foot with an average N-value of

about 35 blows per foot.




6.3 Bridge Borings (Test Boring Locations B-01 and B-02)

Test borings B-01 and B-02 were drilled to assess existing subsurface conditions as they relate to the design

of a railroad bridge with deep foundation elements.

At test boring locations B-01 and B-02, we encountered fill materials extending from ground surface to
depths of 15 and 19 feet below ground surface (bgs), respectively. The fill materials are underlain by soft to
medium gray silty clay to a depth of about 59 feet bgs, which is then underlain by stiff to very stiff gray silty
clay to a depth of 81 feet bgs. We encountered very compact gray silt and sandy silt between 81 and 92 feet
bgs. We encountered very hard sandy clay between 92 and 103 feet bgs. We encountered very compact
clayey silt and compact gray sand between 103 and 118 feet bgs. We encountered compact to very compact

gray silty sand from 118 to 130 feet bgs. We encountered very compact clayey silt from 130 to 136 feet bgs.

The N-value of the fill materials ranges from 9 to 65 bpf with an average of 42 bpf. The N-value of the soft to
medium gray silty clay ranges from 3 to 7 bpf with an average N-value of 5 bpf. The estimated unconfined
compressive strength of the soft to medium gray silty clay ranged from 500 to 2500 pounds per square foot
(psf). The N-value of the stiff to very stiff gray silt clay ranges from 10 to 28 bpf with an average N-value of 18
bpf. The estimated unconfined compressive strength of the stiff to very stiff gray silty clay ranged from 2000
to 7000 psf. The N-value of the very compact gray silt and gray sandy silt ranges from 55 to 100 bpf with an
average of about 90 bpf. The N-value of the very hard sandy clay ranges from 32 to 81 bpf with an average
N-value of about 57 bpf, and it has an estimated unconfined compressive strength greater than 9000 psf. The
very compact clayey silt and compact gray sands encountered between depths 103 and 118 have N-values
that range from 35 to 53 bpf with an average N-value of 44. The compact to very compact gray silty sands
encountered from 118 to 130 feet have N-values that range from 45 to 59 bpf with an average N-value of 53

bpf. The very compact clayey silt encountered from 130 to 136 feet has an N-value of 58 bpf.

6.4 Utility Protection Structure Borings (Test Boring Locations B-03, B-04, and B-05)

Test borings B-03, B-04, and B-05 were drilled to assess subsurface conditions at the location of two planned
utility protection structures. Borings B-03 and B-04 were drilled for Structure No. 2, and boring B-05 was

drilled for Structure No. 3.




6.4.1 Structure No. 2 (Test Boring Locations B-03 and B-04)

We encountered loose to medium compact fill materials from ground surface to a depth of 18-1/2 feet bgs at
boring location B-03. The fill materials consist of sand, gravel, rock fragments, brick fragments, and asphalt.
The N-values of the fill materials range from 8 to 27 bpf with an average N-value of 19 bpf. The fill materials
are underlain by very loose to loose dark gray fine sand to the boring termination depth of 25 feet. The fine

sand has N-values that range from 4 to 10 bpf with an average N-value of 7 bpf.

We encountered compact fill materials from ground surface to a depth of 7 feet bgs at boring location

B-04. The fill materials consist of sand, gravel, brick fragments, and concrete fragments. N-values of the fill
materials range from 35 to 37 bpf. Soft black organic silty clay fill, with an N-value of 2 bpf, is present from 7
to 8 feet bgs. We encountered a gray, fine-grained sandstone boulder at a depth of 8 feet which precluded
further soil sampling at location B-04. Subsequently, B-04 was offset two additional times (locations B-04a
and B-04b). At both B-04a and B-04b, we encountered obstructions at depths of about 5 feet bgs and were
forced to offset the borehole location again. On the third offset attempt (location B-04c), we were able to
complete the boring to a depth of 25 bgs. We encountered fill materials containing black sand and slag at
depths from 13 feet to 17 feet bgs. The N-value of the fill is 35 bpf. We encountered compact gray sand to a
depth of 22 feet bgs, with an N-value of 30 bpf. The gray sand was underlain by medium gray clayey silt with

an N-value of 6 and an estimated unconfined compressive strength of 1000 psf.

6.4.2 Structure No. 3 (Test Boring Location B-05)

We encountered fill materials from the ground surface to a depth of 12 feet bgs at test boring location B-05.
The top three feet of fill consisted of medium compact clayey silt, with some sand, gravel, and asphalt and
brick fragments. This fill has an N-value of 15 blows per foot. The clayey silt fill is underlain by loose to very
loose sand, gravel, asphalt, and brick fragments to a depth of 12 feet. These fill materials have an N-value
that ranges from 2 to 6 blows per foot with an average N-value of 4. The sand fill is underlain to a depth of
18-1/2 feet bgs by natural loose gray sand with an N-value of 8 blows per foot. We encountered stiff gray silty
clay with red mottling from 18-1/2 feet to the termination depth of 25 feet. The silty clay has an N-value of 10

blows per foot and an estimated unconfined compressive strength that ranges from 3000 to 5000 psf.




6.5 Groundwater Conditions

Groundwater was encountered in test borings B-03, B-05, B-07, B-08, B-10, and B-11 during drilling. The
depth to groundwater at the time of drilling ranged from 5.6 to 12.9 feet bgs. Groundwater levels at the
project site are expected to vary over time and to be hydraulically connected to the Cuyahoga River and Lake

Erie.

7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Subgrade Preparation

All vegetation, topsoil, asphalt and concrete pavements, and other deleterious non-soil materials, as well as
any other exposed soils containing appreciable amounts of organic matter or debris, should be removed

in their entirety from within the proposed construction limits. Any abandoned utilities and underground
structures located within 3 feet vertically of the proposed finished grade or the base of shallow foundations
should be removed. Upon reaching the “at-grade” and “cut” subgrade elevations, proof-rolling should be
performed in accordance with Item 204.06 of the Ohio Department of Transportation (ODOT) Construction
and Material Specifications (CMS), January 1, 2010. We recommend the proof-rolling be performed during
dry weather conditions. Areas that exhibit excessive deflections during proof-rolling should be stabilized by

removing and replacing the failing materials with engineered fill.

Engineered fill required to achieve design grades should preferably consist of clean granular soils, such as
natural sands. The natural on-site sandy soils may be used for engineered fill provided that they are free
of organic matter and debris and significant amounts of silt and clay. We do not recommend clayey silt or
clayey sand materials be used as engineered fill. These soils tend to have a very narrow moisture content
range to achieve proper compaction. Engineered fill should be placed in loose lifts no more than 8 inches
thick and compacted to a least 98 percent of the maximum dry density as determined by the Standard
Proctor method (ASTM D698). Upon reaching the “at-grade and “cut” subgrade elevations, proof-rolling

should be performed.

During the drilling of B-04 for Structure No. 2, we encountered soft organic silty clay from a depth of 7 feet

to 8 feet bgs. Based on the anticipated construction scope, this material will not be encountered during




excavations, and the material may be left in place, provided the recommendations in this report are followed.

If for some reason the excavations do encounter this material, we recommend removing the organic soils and

replacing them with engineered fill or controlled low-strength mortar / flowable fill.

7.2 Railroad Ballast and Subballast

NTH understands that the railroad extension rails will be placed roughly at or above the existing ground
surface. NTH recommends that the ballast and sub-ballast thicknesses be determined from the current
edition of the American Railway Engineering and Maintenance-of-way Association (AERMA) Manual for
Railway Engineering. Laboratory sieve and hydrometer analyses on selected samples indicate that the soils
near the likely subgrade elevation consist of either fine-grained sand, which classifies as SM in the Unified
Soil Classification System (USCS), or clayey silt, which classifies as CL. Based on the results of the grain-size
distribution testing and sub-ballast stone sizing determined by the design engineer, a geotextile filter fabric
may be required to segregate the subgrade soils from the railroad ballast and sub-ballast. If required by

the design engineer, we recommend the geotextile fabric have a minimum tensile strength of 180 pounds,
minimum tear and puncture strengths of 70 pounds, and an apparent opening size less than or equal to 0.3

mm.

7.3 Road Subgrade Design Parameters

The subgrade resulting from the satisfactory completion of site preparation operations should be suitable for
the support of pavements anticipated for this project. We anticipate that the pavement subgrade will consist
primarily of existing fill or engineered fill. Assuming proper subgrade preparation and considering the
impact of seasonal moisture and temperature variations on the anticipated subgrade soils, we recommend
an effective California Bearing Ratio (CBR) of 4 percent for development of the pavement cross-sections. The

corresponding resilient modulus (Mr) of 4,800 psi can also be used for the design of the pavement section.

Consideration for drainage is of the utmost importance in order for the pavements to perform as intended,
and incorporation of subsurface drainage will help to minimize the detrimental effects of groundwater
that may shorten the pavement’s design service life. The pavement and underlying subgrade should be

adequately crowned or sloped to promote effective surface and subsurface drainage and to prevent ponding




of water both above and beneath the pavement structure. It is recommended that the pavement and

subgrade soils have a minimum slope of 1 percent, and preferably 1.5 percent, to achieve proper drainage.

7.4 Pavement Design

Parsons Brinkerhoff provided NTH with an anticipated traffic loading of 400 trucks per day and 100 cars
per day. We have assumed this traffic consists of single axle trucks. Based on these assumptions, we have
estimated the equivalent single axle load (ESAL) per day to be about 400 ESAL. For a 20 year design life
of asphalt pavement, this equates to about 2,500,000 design ESALs. For a 30 year design life of concrete

pavement, this equates to about 3,750,000 design ESALs.

We performed a pavement design analysis using methodology presented in the 1993 AASHTO Guide for
Design of Pavement Structures. Assuming the design ESALs above, we recommend the following flexible

pavement cross section:

1.25 inches of ODOT 448 Asphalt Concrete Surface Course, Type 1, medium traffic, PG64-22, over

3.00 inches of ODOT 448 Asphalt Concrete Intermediate Course, Type 2, medium traffic, PG64-28, over
3.00 inches of ODOT 301 Asphalt Concrete Base Course, PG 64-22, over

9 inches of ODOT 304 Aggregate Base.

Parsons Brinkerhoff also asked NTH to analyze a 3 inches thick asphalt pavement section. . Given the traffic
loading described above, we calculated a 3-inch pavement section over a 9 —-inch ODOT 304 base would have

a design life of approximately 10 years.

As an alternatative to the flexible pavement section, we evaluated the required cross section assuming a rigid
pavement cross section. We assumed a pavement life of 30 years. The resulting concrete pavement section is
as follows:

8.00 inches of reinforced Portland Cement Concrete, over

6.00 inches of ODOT 304 Aggregate Base.

Results of our pavement analysis are presented on Figure Nos. 26 and 27 in Appendix A.
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Design of the pavement section is based on a complete removal and replacement of existing soils and

pavements to sufficient depth to accommodate the new pavement section as specified. Re-use of any

of the existing pavement section or materials would need to be reviewed based on site and area-specific
conditions. Re-use of existing materials or pavement structure may not be feasible due to the thickness
of existing materials or restriction of elevation or grade changes. We recommend a qualified professional
engineer be consulted to evaluate, on a case by case basis, reuse of the existing pavement structure.

If additional design ESALs are required to support the anticipated traffic loads, additional subgrade

improvements or a thicker pavement section may be necessary.

This design is based on the assumption that a total settlement of approximately one inch is acceptable

for pavements founded on the existing fill materials. If this assumption is not acceptable, we recommend
undercutting of the existing fill soils to a depth of up to 5 feet below the proposed subgrade and replacing
the in-place soils with engineered fill. The final depth of undercut should be determined in the field by a
qualified geotechnical engineer or his representative. The field personnel should be qualified to observe

deleterious material and material that is adequate for support of the planned construction.

The design lives calculated using the 1993 AASHTO method are based on the assumption that the Owner
institutes a regular maintenance program over the life of the pavement. This would include regular crack
sealing, repair of isolated failed sections, and maintenance of adequate surface and subsurface drainage.
The actual life of an asphalt pavement may be reduced considerably if these maintenance measures are not

performed on a regular and frequent basis.

7.5 Groundwater Control

Groundwater was encountered at depths ranging from about 5 feet to 13 feet bgs. We anticipate light
groundwater infiltration in relatively shallow excavations (less than 5 feet) for shallow foundations and
utilities can be reasonably controlled by the use of localized sump pits and pumping. We anticipate
that heavy precipitation can also be controlled in a similar manner. Care should be taken to ensure that
excavations are left open for as little time as possible to protect the bearing soils from disturbance by

ponded water or construction traffic.
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If excavations deeper than five feet are necessary, we recommend the contractor utilize a water tight earth

support system, such as gasketed liner plates or tight sheet piling. If watertight support systems are not
utilized, groundwater infiltration may result in the piping of soils into the excavation and void development

behind the excavation walls.

Likewise, if the designer of records prefers augered pile foundations to support any proposed structures, the
contractor should anticipate significant groundwater inflow into the foundation excavation. We anticipate
drilling mud would be necessary to maintain the excavation until foundation concrete and steel can be

added.

7.6 Foundations

Structural Mat Foundations

The subgrade resulting from the satisfactory completion of site preparation operations as outlined in this
report can be used for support of concrete slabs-on-grade for proposed Structure Nos. 2 and 3. In order
to provide a uniform bearing surface, we recommend the slabs be designed with a minimum 8-inch thick
aggregate base. We recommend the base materials be specified to meet the requirements of ODOT Item

304. The material may consist of crushed natural limestone or recycled concrete materials.

The concrete slab-on-grades should be suitably reinforced. A modulus of subgrade reaction value of 150
pounds per cubic inch (pci) can be used for design of slabs and a net allowable bearing capacity of 2000

can be utilized for slabs bearing in the upper 3 feet. Foundation elements are to be designed based on
parameters presented earlier in this report. The design parameters listed above are based on the assumption
that recommendations outlined in the Subgrade Preparation section of this report are adhered to. The
parameters are also presented assuming the aggregate base is placed to the depth discussed above and

compacted to 100 percent of maximum dry density according to the Standard Proctor method.

As part of the structural mat construction, we anticipate that the slab will have turned down edges for frost
protection. The turn down portion of the slabs should be extended to a minimum depth of 42-inches below
exposed finished grade for protection against frost penetration. If foundations are to be constructed during

periods of freezing temperatures, they should be extended below the frost penetration depth or insulated

12



for protection against freezing temperatures. Furthermore, care will be required during winter construction

to verify that foundations are not constructed on frozen soil. The turn down portion of the slab should be at

least 18-inches in width, regardless of the resulting bearing pressure.

In the area of the current roadways and where Structure Nos. 2 and 3 are proposed, we anticipate total
settlement in the range of 1/8 to 1/2 inch may occur. Resistance to lateral loads may be provided by the
frictional resistance at the bottom of the footings, as well as by the passive earth pressure acting against

the side of the footings. An allowable interface friction factor of 0.30 may be used between the base of the
foundation and the cohesionless bearing soils. Passive earth pressure available in compacted, engineered fill
or undisturbed native soils may be taken as an equivalent fluid pressure of 200 pounds per square foot per
foot of depth. These recommendations include a factor of safety of 2.0. All fill and backfill materials placed
beneath, above and against the sides of the footings should be compacted to specified moisture content and

density, as described in the Subgrade Preparations section of this report.

Driven Pile Foundations

Based on the previous geotechnical investigations, we understand that driven piles were successfully utilized
for support of other structures at this site. Therefore, we did not evaluate installation of drilled piers or

auger cast-in-place pile foundations. The following sections provide our recommendations for design and

installation of driven steel piles.

NTH evaluated HP 10x42, HP 12x53, and 12-inch diameter pipe piles to support the proposed railroad bridge
structure. We analyzed the piles for their allowable bearing capacity assuming a factor of safety (FOS) of
2.25. Based on the results of our investigation, the proposed structure may be supported on either HP-piles
or pipe piles. However, the HP-piles are likely to be more effective at penetrating the upper fill layers. We
anticipate that pipe piles will require some pre-drilling in the upper 20 feet to remove obstructions. The
HP-piles should be driven to a minimum depth of 90 feet below the existing ground surface while the pipe
piles may be driven to a depth of about 80 feet below grade. The HP 10x42 and the HP 12x53 should develop
allowable capacities of 55 and 70 tons, respectively, at a depth of 90 bgs. The 12-inch pipe pile should
develop an allowable capacity of 65 tons at a depth of 90 feet bgs. Output from our analyses using FHWA's

software Driven 1.2 is attached for reference on Figure Nos. 26 through 28 in the Appendix. If additional
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capacity is needed from each pile, the piles may be driven deeper. However, special precautions should be

considered to prevent over-stressing of the piles during driving. This could include reducing the size of the

pile hammer or hammer drop height.

PB provided NTH with a lateral load of 14.2 kips per pile. We utilized the program L-Pile to analyze the
deflection of a vertical HP 12x53 steel pile under this lateral load. Based on the results of the testing, we
anticipate less than '2-inch of horizontal deflection at the pile head may occur under a load of 14.2 kips.
Please note that the lateral deflection calculation is performed using service loads, without a factor of safety

being applied to the load or the deflection amount.

If the design engineer chooses to design battered piles to resist the lateral loads, they should be installed
with inclinations no greater than 1H:4V, and the horizontal component of the force should be taken into

consideration in the analysis.

Please note that the piles recommended for this project are not expected to reach refusal on bedrock. The
presence of hard and compact glacial till soils above the bedrock should allow the piles to achieve capacity
prior to encountering bedrock. Our recommended allowable capacities are based upon the skin friction
component of the HP piles. Any end bearing increases the FOS beyond 2.25 used for design. For this reason,
it is recommended that dynamic load tests be performed on a minimum of two (2) piles of each HP-size in
accordance with ODOT Item 523 (Dynamic Load Test), and that a CAPWAP analysis be performed on at least
one pile of each section tested dynamically. The dynamic load tests will allow the establishing of driving
criteria. In no case, however, should the piles be allowed to refuse above Elevation 500. If the piles refuse
above this elevation, we should be contacted immediately and revised recommendations will be provided, if

necessary.

In accordance with FHWA recommendations, a FOS of 2.25 should be used for piles tested dynamically. If

dynamic testing is not performed, a minimum FOS of 3.0 must be used for design.

The pile driving hammer type should be selected in accordance with ODOT Item 507.04, “Driving of Piles” in
the CMS so as to avoid over-stressing the piles. Prior to the commencement of pile driving, the contractor

should be required to submit equipment specifications such that the proposed pile hammer, along with
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the induced stresses in the pile, can be evaluated by wave equation analysis. If excessive compressive or

tensile stresses are predicted with this method, steps should be taken prior to pile installation to investigate
alternative pile hammers or cushions in order to reduce the possibility of damage to the pile. Pile driving
may also result in slight heave of previously driven piles. All piles raised during the driving of adjacent piles

should be retapped.

7.7 Structures 2 and 3 Designed as Culverts

We understand PB is evaluating the concept of installing protective pipes around existing utilities for
protection. We anticipate the proposed pipe materials may consist of either concrete or corrugated metal.
Trench bedding below and above the pipes should conform to the Ohio Department of Transportation 2010
Construction and Material Specifications (CMS) Section 603, entitled Pipe Culverts, Sewers, and Drains. This
specification details the thickness and type of bedding and other information pertinent to the proposed
construction. The trench should be excavated a minimum 12 inches below the invert level of the pipe,
loose materials removed, and pipe bedding should be placed along the full width of the trench bottom.

The pipe bedding should be ODOT Type 1 or Type 2 structural backfill and meet the requirements set forth
in the ODOT standards and specifications for gradation and compaction. The bedding materials should be
clean and free of organics and other deleterious material. We recommend shale or slag not be allowed as

structural backfill.

We recommend compaction procedures and equipment for the pipe bedding is chosen based on ODOT Item
603 of the 2010 CMS. Assuming concrete and / or corrugated metal pipe are to be installed, we anticipate
that equipment weighing less than one ton should be used for compaction of the pipe bedding materials to

at least four feet above to pipe.

Based on the ODOT specifications for Item 603, we expect that the soils excavated from the trenches will not
meet the requirements for Type 1 and Type 2 structural fill and therefore will not be suitable for reuse as pipe

bedding.

As mentioned previously, design of the culvert structures will be governed by the requirements of the Ohio
Department of Transportation. At a minimum, Class B bedding consisting of 34-inch crushed aggregate

should be used below the pipe and up to the springline on each side of the pipe. Properly compacted ODOT
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Item 703.11 B sand backfill (or equivalent) should be used above the springline to at least one-foot above

the pipe. Alternately, and with permission of the Cleveland-Cuyahoga County Port Authority, the pipe
excavation could be backfilled with lean (flowable) concrete fill. If lean concrete fill is utilized, care must be

taken by the contractor to place the fill in lifts in order to prevent the flowable fill from floating the sewer

pipe.

7.8 Stability of Excavations

Due to the proximity of existing roadways to the proposed shallow foundation / protective pipe locations,
we anticipate the excavations will be constructed using near vertical walls with a sliding trench box, or a

combination of slopes and vertical walls with properly designed and installed lateral bracing.

We expect that open cut excavations in the existing fill and loose to medium compact sands will have

little stand up time. As such, construction excavations should not be left open any longer than necessary,
since open excavations are subject to physical disturbance. Seepage of water into any excavation may also
compromise the stability of the side slopes, the supporting capacity of the base material if the excavation
is left open for an extended period of time, and could allow piping of adjacent soil materials into the
excavation and undermining of existing utilities or roadways. As soon as work within the excavation is

completed and accepted, the excavation should be promptly backfilled to near final grade.

Bracing systems for trenches may include portable trench boxes or sliding trench shields. In all cases, OSHA
requirements must be followed and adequate protection provided for workers. Construction traffic and
excavated material stockpiles should be kept away from excavations a minimum distance equal to the full
depth of the excavation, unless the resulting surcharge loads are accounted for in the design of the lateral
bracing system. The contractor’s proposed excavations, support systems, and sequence of construction

should be reviewed by a qualified engineer prior to allowing the contractor to commence work.

Temporary retaining structures that are free to move at the top should be designed on the basis of active
earth pressures utilizing an active earth pressure coefficient (Ka) of 0.3. Flexible walls can be designed on the
basis of an equivalent fluid pressure of 40 pounds per square foot per foot of depth (psf / ft), provided that

drainage through the wall is permitted (e.g. as through a cantilever soldier pile and lagging wall). Retaining
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structures with bracing at the top and bottom should be designed utilizing an at rest earth pressure

coefficient of 0.5, or an equivalent fluid pressure of 60 psf / ft. If free drainage is not possible through the
chosen earth retention system, design loads should also include hydrostatic pressures to account for build

up behind the wall.

Retaining structures will also have to consider loading from the adjacent pavement and traffic. The lateral
component of surcharge loads on walls can be determined by multiplying the surcharge load by the
applicable earth pressure coefficient. The lateral component of any surcharge would then be added to the

earth pressures presented above.

7.9 Protection of Existing Infrastructure

Care must be taken to minimize the amount of soil that is lost from beneath the adjacent roadway and
adjacent utilities, either through unsupported excavations or piping of sands. Soil that is lost from below
the pavement during the excavation should be replaced with flowable fill or the pavement should be

removed and subgrade re-established with compacted structural fill to provide support of the pavement.

Existing utilities, including water, storm water, gas, and other subsurface items crossing the proposed
alignments must be properly protected and supported (hangers or bracing as appropriate) in the area of
the proposed shallow excavations. The excavating contractor must make every effort to prevent damage to

existing utilities and/or adjacent structural elements.

8.0 DESIGN REVIEW AND MONITORING

Experience indicates that the actual subsurface conditions at a site can vary from those generalized on

the basis of test borings made at specific locations. Therefore, in order to maintain consistency between
design and construction, the project geotechnical engineer should be retained to provide construction
monitoring services during the foundation and subrgrade construction phases of the proposed project. Itis
very important that construction monitoring be performed to verify compliance with the design concepts,
specifications and recommendations contained in this report. Also, field monitoring allows design changes

to be made in the event that subsurface conditions differ from those described herein.
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9.0 LIMITATIONS

This report is specifically intended for the design of the proposed Port of Cleveland Rail Expansion Project
project in Cleveland, Ohio. The work was performed in accordance with the prevailing standard of practice
in this area at the time the work was performed. No other warranty, expressed or implied, is provided or

intended.

Soil samples obtained during this investigation will be held at our Cleveland, Ohio office for 90 days. At
that time, PB will have the option to take possession of the samples for continued storage, or we will make

arrangements for sample disposal.

The scope of service for this exploration was limited to an evaluation of subsurface conditions for the support
of planned road and railroad improvements including a railroad bridge and other related aspects of the
proposed construction. No environmental surveys, hydrological studies or chemical testing or analyses were

performed as part of this geotechnical investigation.

We appreciate the opportunity to serve PB on the Port of Cleveland Rail Expansion project. Should you have
any questions regarding the recommendations presented in this report or if you need additional assistance,

please call.
Respectfully Submitted,

NTH Consultants, Ltd.

Brian E. Meluch, PE. David G. Mast, PE.

Assistant Project Engineer Vice President

O
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GENERAL NOTES

TERMINOLOGY

Unless otherwise noted, all terms utilized herein refer to the Standard Definitions presented in ASTM D 653.

PARTICLE SIZES CLASSIFICATION

The major soil constituent is the principal noun, i.e., clay, silt,
sand, gravel. The second major soil constituent and other
minor constituents are reported as follows:

Boulders - Greater than 12 inches (305mm)

Cobbles - 3 inches (76.2mm) to 12 inches (305mm) Second Major Constituent Minor Constituents

Gravel - Coarse - 3/4 inches (19.05 mm) to 3 inches (76.2mm) (percent by weight) (percent by weight)
Fine - No. 4 - 3/16 inches (4.75mm) to 3/4 inches (19.05 mm)

Sand - Coarse - No. 10 (2.00mm) to No. 4 (4.75mm) Trace - 1t0 12% Trace - 1t0 12%
Medium - No. 40 (0.425mm) to No. 10 (2.00mm)
Fine - No. 200 (0.074mm) to No. 40 (0.425mm) Adjective - 12 to 35% Little - 12 to 23%

Silt - 0.005mm to 0.074mm (clayey, silty, etc.)

Clay - Less than 0.005mm Some - 23 t0 33%

And - Over 35%

COHESIVE SOILS

If clay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other major soil constituent as modified; 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 of sand, little gravel.

Unconfined Compressive Approximate
Consistency Strength (psf) Range of (N)
Very Soft Below 500 0-2
Soft 500 - 1000 3-4
Medium 1000 - 2000 5-8
Stiff 2000 - 4000 9-15
Very Stiff 4000 - 8000 16 - 30
Hard 8000 - 16000 31- 50
Very Hard Over 16000 Over 50

Consistency of cohesive soils is based upon an evaluation of the observed resistance to deformation under load and not upon the Standard Penetration Resistance (N).

COHESIONLESS SOILS

Density Relative Approximate
Classification Density % Range of (N)
Very Loose 0-15 0-4
Loose 16 - 35 5-10
Medium Compact 36 - 65 11 - 30
Compact 66 - 85 31 - 50
Very Compact 86 - 100 Over 50

Relative density of cohesionless soils is based upon the evaluation of the Standard Penetration Resistance (N), modified as required for depth effects, sampling effects,
etc.

SAMPLE DESIGNATIONS

AS - Auger Sample - directly from auger flight

BS - Miscellaneous Sample - bottle or bag

S - Split Spoon Sample - ASTM D 1586

LS - Split Spoon Sample S with Liner Insert 3 inches in length

ST - Shelby Tube Sample - 3 inch diameter unless otherwise noted

PS - Piston Sample - 3 inch diameter unless otherwise noted

RC - Rock Core - NX core unless otherwise noted

CS - Continuous Sample - from rock core barrel or continuous sampling device
VS - Vane Shear

STANDARD PENETRATION TEST (ASTM D 1586) — 2.0” outside-diameter, 1-3/8” inside-diameter, split barrel sampler is driven into undisturbed soil by means of a 140
pound weight falling freely through a vertical distance of 30 inches. The sample is normally driven three successive 6-inch increments. The total number of blows required
for the final 12 inches of penetration is the Standard Penetration Resistance (N).

Figure No. 2



LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-01

Project Name: Cleveland Port Authority Expansion
Project Location: Cleveland, OH

INI=Hl NTH Consultants, Ltd.

©

NTH Proj. No.:

Checked By:

86-101394-00
%z‘r%?’

SUBSURFACE PROFILE

SOIL SAMPLE DATA

Drilling Method:
Track Mounted D 50 Drifl Rig using 3 1/4" HSA to 18.5". 2
7/8" Tricone Washbore to end of boring.

Plugging Procedure:
Borehole sealed with cement-bentonite grout

* Pocket Penetrometer

GPS Coordinates:

ELEV. | PRO- GROUND DEPTH | sampLE | BLowsy |STD.PEN|  gec PID | MOIST. | DRY |UNCONF.
F0 | FE | FEY SURFACE ELEVATION: 580.0@) - | (T [TYPENo.|oincues| SERET |y | oom) | COREENT) ORSITY | CQUEST
580
STNGT8 - Topsoll 02
5 ) _ i 23
- . L _ 41
S-1 41 82 18 -
B — FILL: Very Compact Brown and Gray - b
SILTY SAND, Little Gravel, Contains Clay ag
i i Pockets and Brick Pieces 7 43
575 5 S-2 29 72 18 -
i ] i ] 3
[ | 573.0 7.0 | 16
S-3 50 66 13 -
i T FILL: Concrete Rubbie and Debris i ]
570 10 S-4 50 50/6" 1 -
0 ] 568.5 1.5 7
I FILL: Medium Compact Gray SILTY ]
- 5 SAND, Trace Gravel, Contains Wood B -
Pieces 2
i 7 565.5 14.5( | 7
565 T 15 | 85 | 18 23 18 -
m&o -.q
Y L
DQ@
i _)"quf Loose Gray SANDY GRAVEL, Trace Silt I i
B Je B L ]
6 Q-
5 o575 L ] 2
DODQ 4
560 |5~ 2-.']560.0 200] 20 S-6 2 6 18 -
B i L 5 1
555 Medium Gray SILTY CLAY, Frequent Silt 25 S-7 f 6 18 1000*
Seams and Pockets
B I B 1. ST-1 | PUSH 24 28.4 | 98.3 | 2900
N 4 | i 1
4
550 . 27 30 | s8] 2 s | 10 21.4 2500*
Total Depth: 1156 FT Water Level Observation:
Drilling Start Date: ~ 8/79/11 Groundwater encountered at 8.0 during drilling operations. The use
Drilling End Date: 8/253/11 of wash rotary drilling methods, preciuded further groundwater
Inspector: J. Brown, R. Kral, observations.
Contractor: Ohio TestBor Inc.
Driller: J.Minchak
Notes:

Figure No. 3
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT $/2/11

LOG OF TEST BORING NO: B-01

Project Name:  Cleveland Port Authority Expansion
Project Location: Cleveland, OH

INF=l NTH Consultants, Ltd.

NTH Proj. No.:

@

Checked By:

86-101394-0

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLowss [SID-PEN|  gec i | MOISE [ DRY. | UNGONE,
Fn | AE | EE SURFACE ELEVATION: 580.0@) | (T |Tveeno |eicues| BT | oy | opm | CORENT ORREEY | CQEST
550
B o L 1
2
545 35 S-9 2 4 18 275 500
Very Soft Gray SILTY CLAY, Little Sand,
i 7 Trace Gravel B
B i B ST-2 | PUSH 24 276 | 96.6 | 1240
i _ L WOH
2
540 40 S-10 2 4 18 35.5 500
| i 538.0 42.0
B i L 1
3
535 45 S-11 8 9 18 22.7 2000*
il 7] B ST-3 | PUSH 24 21.1 [ 109.5 | 4000
B o i 4
. ) 6
530 Medium to Stiff Gray CLAYEY SILT, Trace 50 | S-12 8 14 18 20.7 3000*
Sand, Contains Few Silt Lenses and
L N Pockets L
i § L 3
5
525 55 S-13 6 11 7 22.1 1000*
i 7 521.5 58.5)
i 4 L 4
7 4000*-
520 60 S-14 10 17 13 223 4500*
i 1 Very Stiff Gray SILTY CLAY, Little Fine
Sand, Trace Fine Gravel, Contains Many
R | Silt and Fine Sand Seams and Pockets - 5 4000
2 A
5156 65 S-15 9 16 18 16.5 4500
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LOG OF TEST BORING NO: B-01

Project Name:  Cleveland Port Authority Expansion
Project Location: Cleveland, OH

INFH NTH Consultants, Ltd.

&

NTH Proj. No.: 86-101394-00

Checked By: }fg&?f/

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV PRO- GROUND DEPTH STD, PEN MOIST. DRY UNCONF.
7 | AL |EEV SURFACE ELEVATION: 580.0@  DFP™| () [IVPENG [einches| REoT | Ty | (oo [CONTENT|DENSIY | comp o
B B 512.0
| i L 5
8 5000™
510 70 S-16 10 18 15 13.8 7000*
B 4 Very Stiff Gray SILTY CLAY, Little Fine - g
Sand, Contains Many Silt and Fine Sand
505 ! : 75 S-17 11 19 15 16.2 *
Seams and Pockets, Trace Fine Gravel 6 7000
i i e 6
10
500 80 S-18 14 24 15 15.8 7000*
i 499.0 81.0
30
- 7 B S-19 | 50/5" 50/5" 10 14.7 -
495 85
i 7 Very Compact Gray SILT, Little Sand, B
B 4 Trace Clay I
E i L 23
20
490 90 S-20 35 55 16 21.0 | 115.2 -
i 488.0 92.0
B i L 17
26
485 95 S-21 40 66 15 11.4 >9000*
i | Hard Gray SILTY CLAY, Trace Sand and 15
Gravel 22
480 100 | S-22 33 55 14 12.4 | 130.4 [>9000*
i 7 i s-23 | son” | sor” | 1 11.3 .
475 105
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LOG OF TEST BORING NO: B-01

Project Name:
Project Location: Cleveland, OH

Cleveland Port Authority Expansion

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 86-101394-00

©

Checked By: %}?{/

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLowss [STRPEN| e pip | MOIST. | DRY | UNCONF
ELEV X

M| FLE SURFACE ELEVATION: 580.0@) " ''| T) |TYPENO. siNoEs | RERST | ny | (ppm) |CONTENT) DENSITY | COMEST
= = 474.0 =
i J 9

Hard Gray SILTY CLAY, Trace Sand and 14

470 Gravel 110 S-24 18 32 16 28.2 >9000*
| 467.0 113.0
- Compact Gray Sand - }g

115.0] 115 S-25 17 32 15 -

445

END OF BORING AT 115.0 FEET.
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LOG OF TEST BORING NO: B-02

Project Name: Cleveland Port Authority Expansion

Project Location: Cleveland, OH

INIF=l NTH Consultants, Ltd.

@ NTH Proj. No.: 86-101394-00

Checked By: %f'ﬁf/

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | SAMPLE ST0.PEN MOIST. . [ DR, [UNCONE,
¢ | FE | EEY SURFACE ELEVATION: 580.0@)  "°™| (1) |TeEno [ences| Re2T | Ty | (opmy [CONTENT| ENSITY | ol ST
580
IS Topsoll
R . FILL: Compact Brown SILTY SAND, Trace - 4
| | - Gravel, Contains Brick Fragments il | 12
S-1 38 65 14 -
i | FILL: Very Compact Gray SILTY SAND, i
Trace Gravel
| ] 576.0 4.0 i 15
13
575 FILL: Loose to Medium Compact Dark 5 | 82 | 8 21 5 5
Brown SILTY SAND, Trace Gravel, Trace
i y Clay r 7
i i 573.0 7.0 | 1
2
B ki L S-3 8 10 13 =
i ] FILL: Medium Compact Brown SANDY B 7 7
570 GRAVEL, Some Silt, Contains Brick 10 15
Pieces S-4 9 24 12 =
i T 567.5 12.5) T
= - FILL: Loose Gray SA_NDY GRAVEL, Little - - 153
565 Silt 15 | 85 | a4 9 12 .
B B 564.0 16.0 |
- 7 FILL: Very Loose Gray SAND, Trace B I
i i Gravel . 3
B 561.0 19.0 | 2
2
560 20 S-6 3 5 18 2000*
[ Medium Gray SILTY CLAY, Trace Sand ]
B ] and Gravel, Contains Frequent Silt Seams B 7
-t N . i 2
= 3
3| 555 25 S-7 4 7 18 2000*
5
o - - — -~
; 553.5 26.5
] S o L g
&
E i T Medium Gray SILTY CLAY, Trace Sand ]
ol i L i 3
S 3
£]_550 550.0 30 S-8 4 7 18 253 | 927 | 2000*
2| Total Depth: 135 FT Water Level Observation:
o| Drilling Start Date: ~ 8/16/11 Groundwater encountered at 13.5' during drilling operations. The
| Drilling End Date: 8/18/11 use of wash rofary drilling methods, preciuded further groundwater
2| Inspector: J. Brown observations.
g| Contractor: Chio TestBor Inc.
2| Driller: J.Minchak
2
['4
2
7
e
o]
Q9
g

Drilling Method:
Track Mounted D 50 Drill Rig using 3 1/4" HSA to 23.5" 2
7/8" Tricone Washbore to end of boring.

Plugging Procedure:
Borehole sealed with cement-bentonite grout

Notes:
* Pocket Penetrometer

GPS Coordinates:

Figure No. 4

Sheet 1 of 4



LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-02

Project Name:  Cleveland Port Authority Expansion
Project Location: Cleveland, OH

NIl NTH Consultants, Ltd.

NTH Proj. No.: 86-101394-00

@

Checked By:

Ee#r

SUBSURFACE PROFILE

SOIL SAMPLE DATA

Elev. | PRO- GROUND DEPTH STD. PEN MOIST. | DRY |UNCONF.
¢ | e |FEY SURFACE ELEVATION: 580.0@  °57™| "n’ [WVoemo.[sheiics| RS- | T | gy |CONTENT| 0ENSITY | cOMP o7
550
i | Medium Gray SILTY CLAY, Trace Sand | 2
2
545 35 S-9 2 4 12 30.0 2500*
i T 542.5 37.5 il
P DRI E
540 Soft Gray SILTY CLAY, Trace Sand 40 | S-10 2 3 18 24.2 | 101.4 | <500*
L. i 538.0 42.0 |
L i B | 1
2
635 45 S-11 4 6 18 21.8 1000
5 N L 2
2
530 ) 50 S-12 4 6 18 23.1 | 111.9 | 1000*
Medium Gray SILTY CLAY, Trace Sand
B 4 and Gravel L
B i L 2
3
525 55 S-13 4 7 3 32.5 -
. § 520.9 591 2
4
520 60 S-14 6 10 2 29.9 2000*
fi N Stiff to Very Stiff Gray SILTY CLAY, Trace
L . Sand and Gravel L 3
515 65 S-15 8 15 18 22.4 4000*
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

Project Name:

LOG OF TEST BORING NO: B-02

Cleveland Port Authority Expansion

Project Location: Cleveland, OH

INF=l NTH Consultants, Ltd.

@ NTH Proj. No.: 86-101394-00

Checked By: ;ﬁf V4

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. PRO- GROUND DEPTH STD. PEN MOIST DRY | UNCONF.
¢m | FE | FEY SURFACE ELEVATION: 580.0@)  "5™™| () [weemo.(sincies| "e5sT | oy | gpmy |0ONTENT| oENSTY |cOMP ST
i ] 512.0
L i i 6
8
510 70 S-16 11 19 18 20.6 4500*
0 1 Stiff to Very Stiff Gray SILTY CLAY, Trace
i 4 Sand and Gravel |
i N L 4
5
505 75 S-17 9 14 18 17.2 3000
i | 503.0 77.0
s Very Stiff Gray SILTY CLAY, Little Sand - b
500 80 S-18 18 28 16 16.6 7000
s - 498.8 81.2|-
28
& - - 41
495 Very Compact Gray SILT g5 | S-19 | 504 9 18 21.1 -
- . 4917 88.31
T 40
B i - S-20 | s50/4" | 50/4" 10 19.5 -
490 | . Very Compact Gray SANDY SILT, Trace 90
" Gravel
i _: s 4883 o17|
g J.017. L 20
e 34
485 |. ‘ 95 | s-21 | 47 81 13 10.4 >9000*
i T Very Hard Gray SANDY CLAY, Little Silt, i
! 4110 Trace Gravel L
B JH L 14
8 : 21
480 | [ |1, 100 | S-22 32 53 18 13.5 -
- 1] larer 103.31
i K /j/ | 15
Very Compact Gray CLAYEY SILT, Trace 23
475 | LR &y il 105 | 523 | 20 | 52 | 18 18.9 -




LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-02

Project Name:
Project Location: Cleveland, OH

Cleveland Port Authority Expansion

INFl NTH Consultants, Ltd.

NTH Proj. No.: 86-101394-00

Checked By: %}/,%{/’f

©

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | SAMPLE | BLowsy [STD.PEN|  pee pip, | MOIST. | DRYC | UNCONE,
) | AE |EEV SURFACE ELEVATION; 580.0@) o '"| °T) |TYeemo|sincres| RERST | any | qopmy | COTENT| DERSITY | COME ST
i \106.0f B
= L. -
g L. o 12
15
470 110 | S-24 20 35 15 10.7 -
I Compact Gray SAND, Trace Silt and B |
Gravel
i L o 15
17
465 115 S-25 22 39 14 12.8 -
| 118.0 |
i B | 30
S-26 45 11 5.7 -
460 120
I Compact to Very Compact Gray SAND, f ]
B Little Gravel, Trace Silt, Trace Clay, i2 7 gg
455 Contains Clay Pockets 125 | §-27 34 69 12 13.8 -
u L _ 15
21
450 1301130 S-28 24 45 14 18.0 -
R Very Compact Gray CLAYEY SILT, Trace i
o d | To Little Sand L
U 4 | L , 15
‘ 24
445 [ | /| |445.0 1350 135 | S-29 34 58 18 8.0 -
END OF BORING AT 135.0 FEET.
440
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-03

Project Name:  Cleveland Port Authority Expansion

Project Location: Cleveland, OH

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 86-101394-00
Checked By: ﬁ//jﬁ

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | sampLE | BLowss [STD.PEN(  op MOIST. [ DRY |UNCONE
F) | AE [FEY SURFACE ELEVATION: 583.0@ o' (1) |TvPENo [siNches| RERST | oy | (Gom [CONTENT| DENSITY | COMP 5T
582.7 Asphalt 03
i i i ] 3
| i L i 9
S-1 11 20 13 -
580 = =
i 7 FILL: Medium Compact Brown SAND B 7 141
i ] Some Gravel, Contains Brick Fragments 5 S-2 16 27 10 7.8 -
] ] 6
B _ L i 12
S-3 10 22 10 _
575 < L o
574.5 8.5
i i | s
6
| 10 S-4 10 16 10 -
FILL: Medium Compact Brown SAND,
- Little Gravel, Contains Asphalt fragments = .
i from 9.8' to 10.0' | i
570 L i
569.5 13.5
5 L - 4
4
i 15 | 85 4 8 10 -
FILL: Loose Dark Brown And Gray
- Mottled with Black, Fine SAND, Trace Silt I -
i Slightly Organic | i
565 L .
564.5 18.5
B L i 3
2
R 20 S-6 2 4 6 &
i Very Loose to Loose Dark Gray Fine i i
B SAND, Trace Silt o Z
560 L i
B L . 1
1
. 1558.0 250 25 S-7 9 10 18 18.5 -
END OF BORING AT 25.0 FEET.
555
Total Depth: 25FT Water Level Observation:
Drilling Start Date: ~ 8/11/11 Greundwater encountered at 12.9' during drilling operations,
Drilling End Date: 8/11/11 groundwater at 16.0" after drilling operations completion. Borehole
Inspector: R. Kral caved at 15.0".
Contractor: Northcoast Drilling Inc.
Driller: G. Beck

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings and bentonite
hole plug

Notes:

GPS Coordinates:

Figure No. 5
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-04

Project Name: Cleveland Port Authority Expansion
Project Location: Cleveland, OH

INF=l NTH Consultants, Ltd.

NTH Proj. No.: 86-101394-00

Checked By: /ﬁf V4

@

SUBSURFACE PROFILE

SOIL SAMPLE DATA

Drilling Start Date:  8/12/11
Drilling End Date: 8/12/11

Inspector: R. Kral
Contractor: Northeoast Drilling Inc.
Driller: G. Beck

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

No groundwater encountered during or at completion of drilling

operations

Notes:

- Auger Refusal at 8.2’ Encountered Gray Fine Grained Sandstone

BoulderOffset to B-04a

GPS Coordinates:

ELEV. | PRO- GROUND DEPTH | sampLE | BLows: |STB-PEN|  gec pio FMOIST. (  DRY. | UNCONF,
Fn | R SURFACE ELEVATION: 582.0@) | (1) |iveemoeinckes| SGET || oom | COUTENT) PRETY | CEST
- g —

=1 Granular Base al |

580 FILL: Compact Dark Brown SAND, Some B | 143

Gravel, Contains Brick and Concrete S-1 22 35 13 -
= = — Fragments ssl .
B B L il 11
i ] FILL: Compact Dark Gray and Black 5 S-2 % 37 12 -
SAND, Some Gravel, Contains Brick and

B ¥ Concrete Fragments o |

575 575.0 7.0 | f

FILL: Very Soft Black Organic SILTY S-3 1 2 6 &
[ . 573.8 CLAY, Little Gravel, Contains Brick 8.2} 4 84 | so2e . 2 s
Fragments. S0l
END OF BORING AT 8.2 FEET.

570

565

560
B -

555

Total Depth: 82FT Water Level Observation:

Figure No. 6
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-04a

Project Name: Cleveland Port Authority Expansion

Project Location: Cleveland, OH

NI=l NTH Consultants, Ltd.

@ NTH Proj. No.: 82};394-}(/)0
Checked By: y {{Z%?‘

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sAMPLE | BLowss |STD.PEN|  peg PID, | JMOIST. | DRY | UNCOKF.
En. | RE | SURFACE ELEVATION: 582.0@) "0 | (D |TYPENO.eiNcHEs | REEST | in) | (opm) [COWTENT) OFNEITY | SOMEST
580 L 4
Profile Drill to 5.0*
577.0 5.0 D
END OF BORING AT 5.0 FEET.
575
570
565
560
| B
555
Total Depth: 5FT Water Level Observation:
Drilling Start Date:  8/72/11 No groundwater encountered during or at completion of drilling
Drilling End Date: 8/12/11 operations
Inspector: R. Kral
Contractor: Northcoast Drilling Inc.
Driller: G. Beck

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

Notes:
- Auger Refusal at 5.0' Encountered Gray Fine Grained Sandstone
BoulderOffset to B-04b

GPS Coordinates:

Figure No. 7
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LOG OF TEST BORING NO: B-04b

Project Name: Cleveland Port Authority Expansion
Project Location: Cleveland, OH

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 86-101394-00
Checked By: W

SUBSURFACE PROFILE

SOIL SAMPLE DATA

LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 8/2/11

ELEV. | PRO- GROUND DEPTH | sampLE | BLowsy |STD: PEN| - pee pip | MOIST. | DRY | UNCONF.
F | AE |FEY SURFACE ELEVATION: 582.0@) T '"'| T |Tveeno [eincres| FEST- |y | opmy [COUTENT| DERSITY | COMRST
580 L ol
Profile Drill to 5.0'
577.0 50 5
END OF BORING AT 5.0 FEET.
575
570
565
560
555
Total Depth: 5FT Water Level Observation:
Drilling Start Date:  8/12/11 No groundwater encountered during or at completion of drilling
Drilling End Date: 8/12/11 operations
Inspector: R. Kral
Contractor: Northcoast Drifling Inc.
Driller: G. Beck

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

Notes:
- Auger Refusal at 5.0' Encountered Gray Fine Grained Sandstone
Boulder. Offset to B-04¢

GPS Coordinates:

Figure No. 8
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LOG OF TEST BORING NO: B-04c R4 NTH Consultants, Ltd
Project Name: Cleveland Port Authority Expansion @ NTH Proj. No.: 86-101394-00

Project Location: Cleveland, OH Checked By: % f ,?"f/

LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | sampLE | BLowss |STD.PEN|  pee MOIST DRY | UNCONF.
N | FE | EEY SURFACE ELEVATION: 5820@ """ (1) [reno cincres| ST | Gy | om [CONTENT| DENSTTY |cOUE ST
580 N i
B < 5
i 575 l Profile Drill to 13.5', Encountered Cobbles i i
at 8.5' I o
. il 10
570 | i
B 7 568.5 13.5] 7
s g L " 5
12
g . 15 85 23 35 18 -
FILL: Compact Black Sand, Contains Slag
565 [ <4565.0 17.0 ]
i L i 5
Compact Gray SAND 20 | ss | 15 - 18 i
560 |- 560, 22,0 h
L L
/ Medium Gray CLAYEY SILT, Trace Sand 5
I 3
% 557.0 250| 25 S-7 3 6 12 26.6 1000*
END OF BORING AT 25.0 FEET.
| 555

Total Depth:
Drilling Start Date:
Drilling End Date:
Inspector:
Contractor:
Driller:

Drilling Method:

boring

Plugging Procedure:

25 FT

8/23/11

8/23/11

B. Meluch

Ohio TestBor Inc.
J.Minchak

Track Mounted D 50 Drill Rig using 3 1/4" HSA to end of

Borehole was backfilled with auger cuttings

Water Level Observation:
No groundwater encountered during or at completion of drilling
operations

Notes:
* Pocket Penetrometer

GPS Coordinates:

Figure No. 9
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-05

Project Name:
Project Location:

Cleveland Port Authority Expansion
Cleveland, OH

INFEl NTH Consultants, Ltd.

@ NTH Proj. No.: 86-101394-00

Checked By: ﬁ}f'/

Drilling Method:

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPT! STD. PEN MOIST. | DRY | UNCONF.
I | BB (O SURFACE ELEVATION: 580.06) ™| " | renio, ehenes | Regis | Gy | oy |coNTENT| ok | cou ot
il A 11
= H 50 Granular Base -
i FILL: Medium Compact Gray Brown and ] 1
L Black CLAYEY SILT, Some Sand, Some T 4 5
. Gravel, Contains Asphalt and Brick oy a a 18 L 23000
K = : Fragments - T
i E FILL: Loose Brown, Dark Gray and Black B ] 1
— SAND, Little Gravel, Contains Asphalt and 5 5.2 ; 5 -
T Brick Fragments - =
i 7 FILL: Very Loose Brown, Black, and Gray i ] 2
i B SAND, Some Silty Clay, Some Gravel, L | 1
Contains Brick and Asphalt Fragments S-3 1 2 6 209 =
| ] 572.0 8.0 i
B i L i 3
FILL: Very Loose Black, Gray and Brown 2
570 GRAVEL and SAND, Contains Shell, 19 | 54 1 2 L 4 | 4 =
| | Asphalt and Brick Fragments L i
[t $d568.0 12.0 i
L L e 4
4
565 ) 15 S-5 4 8 18 22.8 -
Loose Gray SAND, Trace Fine Gravel
i 185[ I
I i L - 2
4
560 20 S-6 6 10 8 3000*
i 7 Stiff to Very Stiff Gray Mottled Red SILTY B 7
R N CLAY, Contains Few Silt and Sand | N
Pockets and Lenses
B i L b 2
5 3000*-
555 555.0 250 25 S-7 5 10 16 19.8 5000*
END OF BORING AT 25.0 FEET.
550
Total Depth: 25FT Water Level Observation:
Drilling Start Date: ~ 8/12/11 Groundwater encountered at 5.6' during drilling operations,
Drilling End Date: ~ 8/72/11 groundwater encountered at 8.0' after completion. Groundwater at
Inspector: R. Kral o 5.5' after augers removed. Borehole caved at 8.7 .
Contractor: Northcoast Drilling Inc.
Driller: G. Beck

CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring

Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings and bentonite

hole plug

Notes:
* Pocket Penetrometer

GPS Coordinates:

Figure No. 10
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-06

Project Name: Cleveland Port Authority Expansion

Project Location: Cleveland, OH

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 86-181394-00
Checked By: /- /?

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEFTH | saMPLE | BLowsy | STD. PEN MOIST. | DRY | UNCONF.
F | FLE | EEY SURFACE ELEVATION: 583.0@  UE7™| () |™veewo,eiNches| RESST | () | (gpm [CONTENT|DENSTY |cONE T
A=l |
i "ﬂmﬂ R
:||_ﬁ_ FILL: Very Compact Gray Gravel Some s | et 8 - )
= 'EMEU Sand r
580 ,|:|_|,|_: | a
El==l]579.5 a5
B | FILL: Medium Compact Brown SAND, L i
578.3 Little Gravel 47l ¢ S-2T 7 - 10 -
- = FILL: Medium Compact Brown and Black S-2B 4 12 -
i | 577.0 SAND and GRAVEL, Contains Asphalt 6.0] i
Fragments 6
- A FILL: Medium Compact Red and Brown - o1 sa | S 4 8
575 BRICK FRAGMENTS and SAND =
574.5 8.5 7
= . FILL: Loose G_ray SANDY SILT, Trace = - g
573.0 Brle Fragments 10.0 10 S-4 3 8 10 -
END OF BORING AT 10.0 FEET.
570
565
560
555
Total Depth: 10FT Water Level Observation:
Drilling Start Date:  8/71/11 No groundwater encountered during or at completion of drilling
Drilling End Date: 8/11/11 operations,
Inspector: R. Kral - borehole caved at 7.7
Contractor: Northcoast Drilling Inc.
Driller: G. Beck X
Drilling Method: Notes:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion
Plugging Procedure: GPS Coordinates:
Borehole was backfilled with auger cuttings
Figure No. 11
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LOG OF TEST BORING NO: B-07 NIl NTH Consultants, Ltd

Project Name: Cleveland Port Authority Expansion NTH Proj. No.: 86-101394-00
Project Location: Cleveland, OH Checked By: Z{?fﬂ/f

LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

SUBSURFACE PROFILE SOIL SAMPLE DATA
; PRO- GROUND DEPTH LOWS, STD. PEN MOIST. DRY UNCONF.
E | FiE (B SURFACE ELEVATION: 68106  "5™| ") [rveeo siicries| "S5ST | 6 | gy [CONTENT|oRASITY | oSt
580 580.3 Asphalt 0.7
FILL: Medium Compact Dark Gray and B I 3
R _ Brown SAND, Sorne Gravel, Contains | S B 13 - 13
L i e Asphalt and Brick Fragments 30 i
_ i L i 7
4
B o 5 S-2 3 7 13 -
575 FILL: Loose Dark Brown SAND Some to
And Gravel, Contains Asphalt and Brick o . ”
Fragments 2
i ] B .83 3 5 6 -
B | 572.0 9.0 i 4
FILL: Medium Compact Gray SAND and 8
571.0 _ _ GRAVEL Contains Brick Fragments 00| 10 | S4 | 7 13 6 2
570 END OF BORING AT 10.0 FEET.
565
560
555
Total Depth: 10 FT Water Level Observation:
Drilling Start Date:  8/72/11 Groundwater encountered at 7.5' during drilling operations,
Drilling End Date: 8/12/11 groundwater encountered at 8.3' after completion. Groundwater at
Inspector: R. Kral 7.3" affer augers removed. Borehole caved at7.5' .
Contractor: Northcoast Drilling Inc.
Driller: G. Beck efen:
Drilling Method: otes:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion
Plugging Procedure: GPS Coordinates:

Borehole was backfilled with auger cuttings

Figure No. 12
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LOG OF TEST BORING NO: B-08 INFl NTH Consultants, Ltd

LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

Project Name:  Cleveland Port Authority Expansion NTH Proj. No.: 86-101394-00
Project Location: Cleveland, OH Checked By: | }//;7/?’
SUBSURFACE PROFILE SOIL SAMPLE DATA
a GROUND STD. PEN MOIST. | DRY |UNCONF.
" | Fie | SURFACE ELEVATION: 582.0@ 57| 1) |Wrtno |ecnes| RESST | T | oo |CONTENT|DENSITY | OUF o7
=g p=—y
| =11 Hs81.0 Granular Base 10 |
580 L 2 1:1
FILL: Medium Compact Dark Gray SAND S1 4 12 Lo | 1 E
B = and FINE GRAVEL, Trace Silt r 7
i T 577.5 45) ] 10
¥ 5 9
- 52 4 13 11 -
|- i FILL: Medium Compact Brown and Dark - .
575 Gray SAND, Little Gravel, Contains Brick 2
Fragments B 1.83 3 7 3 -
I T 5735 8.5 i
a | L i 3
FILL: Loose Brown and Gray SAND 2
572.0 10.0] 10 S-4 3 5 6 9.1 -
END OF BORING AT 10.0 FEET.
570
565
560
555
Total Depth: 10 FT Water Level Observation:
Drilling Start Date: ~ 8/72/11 Groundwater encountered at 7.9' during drilling operations, no
Drilling End Date: 8/12/11 groundwater encountered at completion. Borehole caved at 7.5 .
Inspector: R. Kral
Contractor: Northcoast Drilling Inc.
Driller: G. Beck Nistae:
Drilling Method: otes:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion
Plugging Procedure: GPS Coordinates:

Borehole was backfilled with auger cuttings
Figure No. 13
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-09

Project Name:
Project Location:

Cleveland Port Authority Expansion
Cleveland, OH

INFHl NTH Consultants, Ltd.

NTH Proj. No.: 86- y394-00

©

Checked By:

I
P

Drilling Method:

CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring

Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

Notes:

GPS Coordinates:

/4
SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV PRO- GROUND DEPTH STD. PEN MOIST. DRY | UNCONF.
N | AE |BEY SURFACE ELEVATION: 584.0@  "E7™| “Fn)  |Wveenio |enoncs| RESIST-| G5 | (5n, |coNTENT oeNaiTy |coue st
FIT—TT
=H Granular Base
B == | |=]|[582.7 131 1
10
B 4 L i 19
S-1 23 42 12 -
i . FILL: Medium Compact to Compact Dark ~ a1
580 Gray, Brown and Black GRAVEL Contains i 9
Asphalt and Brick Fragments 11
] 5 | 82 | 11 2 | 14 -
| i 578.0 6.0 i
10
- T FILL: Loose to Medium Compact Dark r 71 853 174 21 10 .
i A Gray, Brown, and Black SAND and B |
GRAVEL, Contains Asphalt and Brick
575 Fragments = . g
574.0 100/ 10 S-4 4 9 10 -
END OF BORING AT 10.0 FEET.
570
565
560
555
Total Depth: 10 FT Water Level Observation:
Drilling Start Date: ~ 8/12/11 No groundwater encountered during or at completion of drilling
Drilling End Date: 8/12/11 operations, borehole caved at 5.7’
Inspector: R. Kral
Contractor: Northcoast Drilling Inc.
Driller: G. Beck

Figure No. 14
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPCRATE NEW.GDT 9/15/11

LOG OF TEST BORING NO: B-10

Project Name:  Cleveland Port Authority Expansion

Project Location: Cleveland, OH

INF=l NTH Consultants, Ltd.

@ NTH Proj. No.: 86-101394-00

Checked By: /}gz‘jff

SUBSURFACE PROFILE

SOIL SAMPLE DATA

GROUND

STD. PEN MOIST. DRY UNCONF.

ELEV. PRO- DEPTH MPLE | BLOW:
en | ALE | B SURFACE ELEVATION: 581.0@ 5| ) |weeno, shaics| SSSST | Ty | (G [ooNIsaT | omycirv | o or
£50 5809/ \ Topsoil FL_01
I 20
B o i 20
FILL: Compact Gray SLAG, Contains Brick S-1 16 36 7 -
B | L _ 11
576.5 4.5 18
B N FILL: Very Compact Black SAND, 5 S-2 50 68 12 17T -
575 Contains Cinders Slag and Taconite
574.7 Pellets 6.3 = .
B L . 12
S-3 ] 21 9 N
B Loose to Medium Compact Brown SAND, L 4
Trace Silt .
i i ] 5
/571.0 100, 10 S-4 4 9 13 -

END OF BORING AT 10.0 FEET.

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

570

565

560

555

Total Depth: 10FT Water Level Observation:

Drilling Start Date: ~ 8/77/11 Groundwater encountered at 9.5' during drilling operations, no
Drilling End Date: 8/11/11 groundwater encountered at completion. Borehole caved at 4.0".
Inspector: B. Meluch

Contractor: Northcoast Drilling Inc.

Driller: G. Beck

Notes:

GPS Coordinates:

Figure No. 15
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/2/11

LOG OF TEST BORING NO: B-11

Project Name:
Project Location

Cleveland Port Authority Expansion
. Cleveland, OH

INF=l NTH Consultants, Ltd.

&

NTH Proj. No.: 86-101394-00

Checked By: ?f/gd

SUBSURFACE PROFILE

SOIL SAMPLE DATA

Drilling Start Date:  8/11/11
Drilling End Date: 8/11/11
Inspector:
Contractor:
Driller:
Drilling Method:

CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring

Completion

B. Meluch
Northcoast Drilling Inc.
G. Beck

Plugging Procedure:
Borehole was backfilled with auger cuttings

Groundwater encountered at 7.0' during drilling operations,
groundwater encountered at 5.5' completion. Borehole caved at 6.0’

Notes:

GPS Coordinates:

ELEV. | PRO- GROUND DEPTH | samPLE | BLowss |STD.PEN|  pec pip. | MOIST._[ DRy |UNCONF,
F | FLE | EEY SURFACE ELEVATION: 579.0@ " | 1) |i¥Peno emcres| REEET oy | eom  |SOUIENT PRSI | CQEST
T!—ng 5783 Gravel 08
i ] i ) 6
R & L | 15
FILL: Compact Dark Gray SAND, Little S | & L JS ) T8 2
i B Silty Clay, Contains Slag, Plastics, I &
575 Cinders, and Brick L | 14
23
E ] 5 S-2 17 40 15 -
573.5 55
i g FILL: Medium Compact Gray GRAVEL B 7 5
i A and SAND, Contains Slag and Limestone | 7
Fragments S-3 4 1 18 -
d | 571.0 8.0 |
i FILL: Medium Compact Black SLAG L 2
569.0 100 10 | S-4 12 21 6 s
END OF BORING AT 10.0 FEET.
565
560
L. =
555
550
Total Depth: 10 FT Water Level Observation:

Figure No. 16
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/15/11

LOG OF TEST BORING NO: B-12

Project Name:  Cleveland Port Authority Expansion

Project Location: Cleveland, OH

NIl NTH Consultants, Ltd.

NTH Proj. No.: 86-401394-00
Checked By: /7;%2’?//

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV PRO- GROUND DEPTH | sampLe | BLows: [STD-PEN|  ree PID MOIST DRY | UNCONF.
Fm | AE [FEY SURFACE ELEVATION: 584.0@ | (FT) |TYPENO |siNcHEs| REQST | in) | (ppm) |SORTENT) DENSITY| COME ST
24
B B il S-1 50/2" | 50/ 6 -
3
I 4 L | 38
S-2 40 78 12 2
i 580 j FILL: Very Compact Gray Gravel , Some | i 10
Sand, Consisting of Concrete and Brick - - S-3 | 50/2" | 50/2" 8 -
| i Fragments 5
] T 14
5 o B " 41
S-4 20 61 8 -
i | 576.0 8.0 i
575 FILL: Compact Gray and Brown GRAVEL, i 1%
Some Sand, Little Clayey Silt 12
574.0 10.0) 10 S-5 12 27 8 -
END OF BORING AT 10.0 FEET.
570
565
560
555
Total Depth: 10FT Water Level Observation:
Drilling Start Date: ~ 8/11/11 No groundwater encountered during or at completion of drilling
Drilling End Date: 8/11/11 operations, borehole caved at 3.8'
Inspector: R. Kraf
Contractor: Northcoast Drilling Inc.
Driller: G. Beck

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

Notes:

GPS Coordinates:

Figure No. 17
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LOG OF TEST BORING 86-101394-00.GPJ NTH CORPORATE NEW.GDT 9/15/11

LOG OF TEST BORING NO: B-13

Project Name:  Cleveland Port Authority Expansion

Project Location: Cleveland, OH

INIF=l NTH Consultants, Ltd.

@ NTH Proj. No.: 8}6/? 394-00
LZH7

Checked By:

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLowss [STD.PEN| - e pip [ MOIST. | DRY  |UNCONE,
€ | FE | BEY SURFACE ELEVATION: 583.069 - | (T [Tveeno sincres| RERST | ey | opmy  [CONTENT| DENSITY | COME ST
582.3 Asphalt 0.7
i ] i } 13
i B FILL: Very Compact Gray SAND and N 1 s4 '113 57 14 _
580 GRAVEL, Contains Asphalt Fragments i
| i 579.0 4.0 i 10
5
- . FILL: Loose Brown SAND, Little Clayey 5 5-2 4 & 10 206 -
Silt
i i 576.5 6.5 ] 7
: L | 5
B S-3 5 10 10 -
575 Loose Gray SILT and SAND, Trace Clay |
3 |574.0 9.0 | 2
Very Loose Brown and Gray SANDY SILT, 2
10.0] 10 S-4 2 4 6 -

Little Clay

END OF BORING AT 10.0 FEET.

570

565

560

555

Total Depth: 10FT Water Level Observation:

Drilling Start Date: ~ 8/72/71 No groundwater encountered during or at completion of drilling
Drilling End Date: 8/12/11 operations, borehole caved at 5.7'

Inspector: R. Kral

Contractor: Northcoast Drilling Inc.

Driller: G. Beck

Drilling Method:
CME 75 Truck Mounted Drill Rig Using 4 1/4" HSA to Boring
Completion

Plugging Procedure:
Borehole was backfilled with auger cuttings

Notes:

GPS Coordinates:

Figure No. 18
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S:\PROJ\2011\86\101394 Port of Cleveland\Fig 19 Tabulation of Lab Data (1).doc

PrRoOJECT No.  86-101394-00 NTH CONSULTANTS, LTD. SHEET 1 oF 3
TABULATION OF LABORATORY TEST DATA
T - o ATTERBERG
N " 5 > ® PARTICLE SIZE DISTRIBUTION (%) LIMITS (%) -
z = N pr = e n >
£ 0 W s i S = 2 = 0 <
a5 &z % 7 = B & & S il g S z
= o w w P4 = w > > la) [a) - o E )
o = =
il = | & S 8z E S 2 8- 5 z |z e s 2|0 2 | 2k
— w Z LL o) Z 0 n = E W o (0] % ) n = - = E - 0 O
) a m o ET Lo W < Za 0 5 < [a) < s L 1 - 8} o i P4 o L
Z g T = < n % g & oWy S S) g (@] n =) 0 w [a) = £ x E (@] o o
= = S = —~ 2 S kB - = = ] > = 24 > = %) %) < = ) T 0
&8 | z | &g | 8o 239 3 £E32 %8| E |3 | 3|s|z|B]3 |33 =|tg g 23
@a & AL | mF |50& £ |Z0&| z=2 a oO| o0 ||| =00l 3  &a|al|a<co 3 50
B-1 ST-1 27.5 2900 12.7 28.4 98.3 - 0 69 31 0 0 0 0 38 25 13 CL
S-8 30.0 - - 21.4
S-9 35.0 - - 27.5
ST-2 38.5 1240 15.0 27.6 96.6 - 0 67 20 8 3 1 1 33 22 11 CL
S-10 40.0 - - 355
S-11 45.0 - - 22.7
ST-3 48.5 4000 15.0 21.1 109.5 - 0 47 48 3 1 1 0 28 19 9 CL-ML
S-12 50.0 - - 20.7
S-13 55.0 - - 22.1
S-14 60.0 - - 22.3
S-15 65.0 - - 16.5
S-16 70.0 - - 13.8
S-17 75.0 - - 16.2
S-18 80.0 - - 15.8
S-19 85.0 - - 14.7
S-20 90.0 - - 21.0 115.2
S-21 95.0 - - 11.4
S-22 100.0 - - 12.4 130.4
S-23 105.0 - - 11.3
S-24 110.0 - - 28.2
FIGURE NO. 19




S:\PROJ\2011\86\101394 Port of Cleveland\Fig 19 Tabulation of Lab Data (2).doc

PrRoOJECT No.  86-101394-00 NTH CONSULTANTS, LTD. SHEET 2 oF 3
TABULATION OF LABORATORY TEST DATA
) N g . o PARTICLE SIZE DISTRIBUTION (%) ALTILI'IE%B%O/RO)G _
~ Z = T & & @ 0 o S
e 2 4 z i > T & S < o z
T 0§z 9 2 |z |E g o S o | o 2leg 8 oz
n O = Z o = =
50 m S 2~ Tu w (228 83 < o S| s w| 2|2 elcl|ldz & | ot
2@ |z | E | 2£ 82 § |5£ys 3O = S | w22 gl el 55|l Es| o | 23
£ | 2 | &P | 4. (236 = |Ede|l %2 & |3/ 3/ 5|l2|8 §| |33 s|8gg| & |23
Do ) AL | OmE |50& & |zog| z2 a Ol 0| & T | = O | o 3 a | a | <o S 50
B-2 S-8 30.0 - - 253 | 92.7 I
S-9 35.0 - - 30.0
S-10 | 40.0 - - 242 | 101.4
S-11 | 450 - - 21.8
S-12 | 50.0 - - 231 | 111.9
S-13 | 55.0 - - 325
S-14 | 60.0 - - 29.9
S-15 | 65.0 - - 22.4
S-16 | 70.0 - - 20.6
S-17 | 75.0 - - 17.2
S-18 | 80.0 - - 16.6
S-19 | 85.0 - - 21.1
S-20 | 90.0 - - 19.5
S-21 | 95.0 - - 10.4
S-22 | 100.0 - - 13.5
S-23 | 105.0 - - 18.9
S-24 | 110.0 - - 10.7
S-25 | 115.0 - - 12.8
S-26 | 120.0 - - 5.7
S-27 | 125.0 - - 13.8
S-28 | 130.0 - - 18.0
S-29 | 135.0 - - 8.0
FIGURE NO. 19




OF

3

SHEET

NTH CONSULTANTS, LTD.
TABULATION OF LABORATORY TEST DATA

86-101394-00

PRrROJECT NoO.

NOILYOIHISSY1D
110S @3iHINA

CL
SM

SM
SM
SM

CL

(%) NOILIND| NO SSO7

ALIANVED
O1dI03dS LNIHVddY

X3AN| ALIDILSY1d

LINIT DILSVd

17

ATTERBERG
LIMITS (%)

LINIT aindI

23

TAAVHD

41
0
17

aNVS 3SHV0D

aNvs WNIaa

11

21
81
21

aNvS 3N

26
89

17
17
42

36

1S

40

AVID

13

N ©
o—a—8

50

11

PARTICLE SIZE DISTRIBUTION (%)

SdioT1o)

(o3s/Wd) ALmiavanwdad

(L4 noysan)
ALISN3Q AYQ 30VId-N]|

(LHDIIM A¥A 40 9p)
LN3LINOD
YILYM TVINLYN

26.6

20.9

22.8

19.8

7.3
9.1
17.7

20.6

(%) NIvVYLS 3NV

(dsd)
HLONIHLS IAISSTHINOD
Q3INIINOONN

(19) di1
I1dNYS 40 NOILVATT]

(14)

di| 3TdANVS 40 H1d3g

7.5
25.0

25.0

7.5
15.0

25.0

2.5
10.0
5.0

5.0

YIINNN TTdAVS

S-3

S-7

S-7

S-3

S-5

S-7

s-1
S4
S-2

S-2

NOILVYNOIS3IQ 3904d
[ 1ld 1S3] / ONIHOg

B-3

B-4

B-5

B-6
B-8
B-10

B-13

19

FIGURE NO.
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hT* NTH Consultants, Ltd.

P Infrastructure Engineering
{@ and Environmental Services

Aggregate/Soil Test Report

NTH Consultants, Ltd.
820 West Superior Ave. - Suite 320
Cleveland, OH 44113

Phone: 216.344.4040
Fax: 216.344.4044

Report No: MAT:86-101394-00-S001

Issue No: 1

Client: Parsons Brinckerhoff

Project: Port of Cleveland Rail Expansion
Geotechnical Investigation

Job No: 86-101394-00

This laboratory is accredited by the American
Association of State Highway and Transportation
Officials (AASHTQ). The tests reported have been

B

AASHTO R1B

completed in accordance with the terms of the

S Dl

Date of Issue:

8/26/2011

Approved Signatory: Ron Kral

Sample Details

Boring No:

Field Sample No:
Sample Depth:
Date Sampled:
Sampled By:
LWO No:

Sample Location:

B-1

ST-1

27.5

8/19/2011

Brian Meluch

W009463

Cleveland Port Authority

Atterberg Limit:

Sample Description:
Gray SILTY CLAY

Particle Size Distribution

% Passing

100['

1 R It U e R PP Ry, N P e P e e e

F- B TR e T i T T S T T I R T B T R S P TP R P P, W I e S PP S P

L T4 T T T B T B T R R S T S T S S S R R PRI S T N

No.20 A
No.40 1
No.60

No.100 4

No0.200 1

COBBLES GRAVEL

SAND

FINES

Fine
(0.0%)

Coarse

(0.0%) | (0.0%)

Fine
(0.0%)

Medium
(0.0%)

Coarse
(0.0%)

Silt
(30.7%)

Clay
(69.3%)

Drying by:  Natural
Date Tested: 8/25/2011

Liquid Limit:

Plastic Limit:
Plasticity Index:
Linear Shrinkage (%):

38
25
13
N/A

Grading: ru e ssor. s o psro e )

Sieve Size % Passing Limits
No.20 100
No.40 100
No.60 100
No.100 100
No.200 100
24.7 ym 98.4
16.0 pm 95.5
11.6 ym 91.5
9.6 um 87.5
7.1 um 78.6
52 um 70.6
3.8 um 61.7
2.7 ym 86.7
1.2 ym 36.8

Form No: 18909.V/1.00, Report No: MAT:86-101394-00-S001

(c) 2000-2009 QESTLab by SpectraQEST.com

Figure No. 20
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hT* NTH Consultants, Ltd.

P Infrastructure Engineering
(@)

and Environmental Services

Aggregate/Soil Test Report

NTH Consultants, Ltd.
820 West Superior Ave. - Suite 320

Cleveland, OH 44113

Phone: 216.344.4040
Fax: 216.344.4044

Report No: MAT:86-101394-00-S002

Issue No: 1

Client: Parsons Brinckerhoff

Project: Port of Cleveland Rail Expansion
Geotechnical Investigation

Job No: 86-101394-00

This laboratory is accredited by the American
Association of State Highway and Transportation
Officials (AASHTQ). The tests reported have been

& completed in accordance with the terms of the

Date of Issue:  8/26/2011
Approved Signatory: Ron Kral

Sample Details

Boring No: B-1

Field Sample No: ST-2

Sample Depth: 38

Date Sampled: 8/19/2011

Sampled By: Brian Meluch

LWO No: W009463

Sample Location: Cleveland Port Authority

Atterberg Limit:
Liquid Limit: 33
Plastic Limit: 22
Plasticity Index: 11
Linear Shrinkage (%): N/A

Sample Description:

Gray SILTY CLAY, Little Sand, Trace Fine
Gravel

Gl'ading: Partiis Sme Swlres of Sefi - Siese & Myoromes (RSTI D 422 47

Particle Size Distribution

Drying by: Natural
Date Tested: 8/25/2011

Sieve Size % Passing Limits
3/8in 100
No.4 99
No.10 98
No.20 97
No.40 95
No.60 93
No.100 91
No.200 87
26.4 ym 87.2
16.9 um 852
12.2 ym 812
10.0 ym 79.2
7.2 um 74.3
5.2 um 68.3
3.8 ym 60.4
2.7 ym 57.5
o I . ; ; ; 1.2 ym 39.6
& 3 = & % 8 8 g E EEESESE g
& = 2 £ £ 2 g5 ¢ gz:sszzz &
Sieve
COBBLES GRAVEL SAND FINES
Coarse Fine Coarse | Medium Fine Silt Clay
(0.0%) | (0.0%) | (1.0%) (1.0%) | (3.0%) | (8.0%) | (19.8%) | (67.2%)
Form No: 18909,1.00, Report No: MAT:86-101394-00-5002 (c) 2000-2009 QESTLab by SpectraQEST.com Figure No. 21
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Figure No. 21


hT* NTH Consultants, Ltd.
®)

Aggregate/Soil Test Report

Infrastructure Engineering
and Environmental Services

NTH Consultants, Ltd.
820 West Superior Ave. - Suite 320
Cleveland, OH 44113

Phone: 216.344.4040

Fax: 216.344.4044

Report No: MAT:86-101394-00-S003

Issue No: 1

Client: Parsons Brinckerhoff

Project: Port of Cleveland Rail Expansion
Geotechnical Investigation

Job No: 86-101394-00

AR

This laboratory is accredited by the American
Association of State Highway and Transportation
Officials (AASHTO). The tests reported have been
completed in accordance with the terms of the

foald honl

Date of lssue: 8/26/2011
Approved Signatory: Ron Kral

ARSHTO R1E

Sample Details

Boring No:

Field Sample No:
Sample Depth:
Date Sampled:
Sampled By:
LWO No:

Sample Location:

B-1

ST-3

48

8/18/2011

Brian Meluch

WO009463

Cleveland Port Authority

Atterberg Limit:
Liquid Limit: 28
Plastic Limit: 19
Plasticity Index: 9
Linear Shrinkage (%): N/A

Sample Description:
Gray CLAYEY SILT, Trace Sand

Particle Size Distribution

% Passing

100

70

[ o F R L

o R T T T S T

0 ' | e i . ‘ .
5 3 2 & ¥ 8 8 g EEEEEEE £
% F f £33 § Sisesfis @
Sieve
COBBLES GRAVEL SAND FINES
Coarse Fine Coarse | Medium Fine Silt Clay
(0.0%) (0.0%) | (0.0%) (1.0%) | (1.0%) | (3.0%) | (48.4%) | (46.6%)

Grading: Favicln i Ay of S - Sive b ekamor 4570 3 422 +4)

Drying by:  Natural
Date Tested: 8/25/2011

Sieve Size % Passing Limits
3/8in 100
No.4 100
No.10 99
No.20 99
No.40 98
No.60 97
No.100 96
No.200 95
26.7 um 852
17.4 ym 79.1
12.7 um 71.1
10.6 um 67.1
7.8 uym 57:1
5.7 um 50.1
4.1 um 421
2.9 um 40.1
1.2 um 28.1

Form No: 18808.V1.00, Report No: MAT:86-101394-00-8003

(c) 2000-2009 QESTLab by SpectraQEST.com

Figure No. 22
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hT* NTH Consultants, Ltd.

P Infrastructure Engineering
(‘;.2' and Environmental Services

Aggregate/Soil Test Report

NTH Consultants, Ltd.
820 West Superior Ave. - Suite 320

Cleveland, OH 44113

Phone: 216.344.4040
Fax: 216.344.4044

Report No: MAT:86-101394-00-S038

Issue No: 1

Client: Parsons Brinckerhoff

Project: Port of Cleveland Rail Expansion
Geotechnical Investigation

Job No: 86-101394-00

AR

This laboratory is accredited by the American
Association of State Highway and Transportation
Officials (AASHTO). The tests reported have been
completed in accordance with the terms of the

foald honl

Date of Issue: 8/26/2011
Approved Signatory: Ron Kral

AREATO R18

Sample Details

Boring No:

Field Sample No:
Sample Depth:
Date Sampled:
Sampled By:
LWO No:

Sample Location:

B-2

5-25

115

8/19/2011

Brian Meluch

WO009463

Cleveland Port Authority

Sample Description:

Gray SAND, Little Gravel, Trace Silt, Trace
Clay

Particle Size Distribution

% Passing
100

%0

80

70

S5 I % § $88 § EEEEEEEE &
m 2 g £ 223§ zhesEszze
Sieve
COBBLES GRAVEL SAND FINES
Coarse Fine Coarse | Medium Fine Silt Clay
(0.0%) | (0.0%) | (17.0%) | (29.0%) | (32.0%) | (9.0%) | (7.8%) | (5.2%)

Grading: s s

Drying by: Natural
Date Tested: 8/26/2011

A ot [SSTHE 422071

Sieve Size % Passing Limits
Yin 100
3/8in 97
No.4 83
No.10 54
No.20 33
No.40 22
No.60 17
No.100 15
No0.200 13
31.4 ym 1.2
20.3 ym 9.6
14.5 pm 8.7
11.9 ym 7.9
8.5 um 6.8
6.1 um 5.7
4.4 um 4.9
3.0 um 4.1
1.3 ym 21

Form No: 18908.V1.00, Report No: MAT:86-101394-00-S038

(c) 2000-2009 QESTLab by SpectraQEST.com

Figure No. 23
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hT* NTH Consultants, Ltd.

Pl Infrastructure Engineering
{@ and Environmental Services

Aggregate/Soil Test Report

NTH Consultants, Ltd.
820 West Supericr Ave. - Suite 320

Cleveland, OH 44113

Phone: 216.344.4040
Fax: 216.344.4044

Report No: MAT:86-101394-00-S051

Issue No: 1

Client: Parsons Brinckerhoff

Project: Port of Cleveland Rail Expansion
Geotechnical Investigation

Job No: 86-101394-00

This laboratory Is accredited by the American
Association of State Highway and Transportation
Officials (AASHTO). 'The tests reported have been
completed in accardance with the terms of the

foald Dol

Date of Issue: 8/26/2011
Approved Signatery: Ron Kral

®

ARSHTO RIS

Sample Details

Boring No:

Field Sample No:
Sample Depth:
Date Sampled:
Sampled By:
LWO No:

Sample Location:

B-5
S-3
7.5

8/11/2011

Ronald Kral

WO009492

Cleveland Port Authority

Sample Description:

FILL: Brown, Black and Gray SAND anf
SILT, Little Clay, Trace Gravel

Grading: e s s

Particle Size Distribution

ey PETMP 427 0]

Drying by:  Natural
Date Tested: 8/26/2011

Sieve Size % Passing Limits
¥ein 100
3/8in 99
No.4 95
No.10 90
No.20 85
No.40 79
No.80 66
No.100 60
No.200 53
31.1 ym 40.1
20.4 ym 31.0
14.6 um 26.4
12,1 um 228
8.7 um 18.2
6.2 um 14.6
4.4 pym 11.8
3.1 um 10.0
1.3 um 8.2

== 3 2 § $88 8 EEEEEEEE &
S 2 2 g2 225 ¢ -rengin oo
Sieve
COBBLES GRAVEL SAND FINES
Coarse Fine Coarse | Medium Fine Silt Clay
(0.0%) | (0.0%) | (5.0%) | (5.0%) | (11.0%) | (26.0%) | (40.3%) | (12.7%)

Form No: 18809.V1.00, Report No: MAT:86-101394-00-5051

(c) 2000-2008 QESTLab by SpectraQEST.com

Figure No. 24
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NTH Consultants, Ltd.
820 West Superior Ave. - Suite 320

hTi NTH Consultants, Ltd. Cleveland, OH 44113

r."\ Infrastructure Engineering Phone: 216.344.4040

and Environmental Services Fax: 216.344.4044

Report No: MAT:86-101394-00-S052

Aggl"egateISOil TeSt Report Issue No: 1

. _ . This laboratory is accredited by the American
Client: Parsons Brinckerhoff Association of State Highway and Transportation
Officials (AASHTO). The tests reported have been
completed in accordance with the terms of the

Project: Port of Cleveland Rail Expansion m”
Geotechnical Investigation WY W /?M
Job No: 86-101394-00 Date of Issue:  8/26/2011
Approved Signatory: Ron Kral
Sample Details
Boring No: B-13
Field Sample No: S-2
Sample Depth: 5.0
Date Sampled: 8/11/2011
Sampled By: Ronald Kral
LWO No: W009492
Sample Location: Cleveland Port Authority Sample Description:

FILL; Brown SILT and Fine SAND, Little
Clay, Trace Fine Gravel

Grading: v s s st s psmn .o

Drying by: Natural
Date Tested: 8/26/2011

Particle Size Distribution

% Passing
Sieve Size % Passing Limits
3/8in 100
No.4 99
No.10 99
No.20 98
No.40 97
No.60 93
No.100 82
No.200 61
31.8 um 373
20.9 ym 26.2
15.1 ym 20.2
12.4 um 18.2
8.9 um 14.1
6.3 um 12.1
4.5 um 10.1
3.1 um 8.1
ol : ety : boup 44 4 ! 1.3 ym 6.1
5§ 3 2 & % 8 8 g EESEEEE § g
= R F B &2 2§ g z2gmipds ¢
Sieve
COBBLES GRAVEL SAND FINES
Coarse Fine Coarse | Medium Fine Silt Clay
(0.0%) (0.0%) (1.0%) (0.0%) (2.0%) | (36.0%) | (50.3%) | (10.7%)

Figure No. 25

Form No: 18909.V1.00, Report No: MAT:86-101394-00-5052 {c) 2000-2008 QESTLab by SpectraQEST.com
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WinPAS

Pavement Thickness Design According to

1993 AASHTO Guide for Design of Pavements Structures

American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company:

Contractor:

Project Description:

Location:

Flexible Pavement Design/Evaluation

Cleveland-Cuyahoga County Port Authority
NTH Consultants, Ltd.

Port of Cleveland Rail Expansion
Cleveland, Ohio

Structural Number 417 Soil Resilient Modulus 4,800.00 psi
Design ESALs 2,434,600.00 Initial Serviceability 4.50
Reliability 85.00 percent Terminal Serviceability 2.00
Overall Deviation 0.49
Layer Thickness Determination
' Layer ] Layer | Drainage ~ Layer  Layer ‘
! Material | Coefficient Coefficient Thickness SN
Asphalt Cement Concrete 0.43 1.00 1.25 0.54 \
Asphalt Cement Concretej 0.43 1.00 3.00 1.29!
Asphalt Cement Concrete 0.36 1.00 3.00 1.08|
Crushed Stone Base | 0.14 1.00 9.00 1.26,
‘ i
| |
- - o o L SN | B 4-17J
9/14/2011 10:00:13 AM Engineer:  Brian E. Meluch, P.E. Figure No. 26
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1993 AASHTO Guide for Design of Pavements Structures

WinPAS

Pavement Thickness Design According to

American Concrete Pavement Association

Rigid Pavement Design

Agency:
Company:

Contractor:

Project Description:

Location:

Cleveland-Cuyahoga County Port Authority
NTH Consultants, Ltd.

Port of Cleveland Rail Expansion
Cleveland, Ohio

Rigid Pavement Design/Evaluation

PCC Thickness
Design ESALs
Reliability

9/14/2011 10:01:17 AM

Overall Deviation
Modulus of Rupture
Modulus of Elasticity

7.19 inches Load Transfer, J
3,750,000.00 Mod. Subgrade Reaction, k
80.00 percent Drainage Coefficient, Cd
0.39 Initial Serviceability
700 psi Terminal Serviceability
5,000,000 psi

Modulus of Subgrade Reaction (k-value) Determination

Resilient Modulus of the Subgrade
Resilient Modulus of the Subbase
Subbase Thickness

Depth to Rigid Foundation

Loss of Support Value (0,1,2,3)

4,118

15,000
4.00

Modulus of Subgrade Reaction

s e

206.30

psi
psi
inches

feet

psifin

Engineer. Brian E. Meluch, P.E.

L

2.70
206

1.00
4.20
2.50

psifin

~ Figure No. 27
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EL570—L2120PCF
cC=0
p=30
y=70PCF
EL 555 :
C=800 PSF :
$=0° .
J=70 PCF ST
EL630 C= |400 PSF 8= 70 PCF
0=0" .
EL 518
<2000 PSF
g= 0 .
gL70 PCF — —EL503
. .
. " CRITICAL CIRGLE™
EL 480—— .
C=3000 PSF £5. , =150
B=0° 0@ . =144
¥=75 PCF O+OD =139
- . DHHOH® =137
. O'RIEHA+® =136

EL 440

DOCK 24w

SURCHARGE 1000 PSF-\

11~

ELS79— 5 r WA

EL 570..0530° %7120 PCF . o e 7
c=0 "
0=30° . . \

€L 555 170 PCF ] PROPOSED DREDGE LINE-.
C-800 PSF ) M |
g=0 \ T~ /
J'=70 PCF : \ 3 e / £ gLsa2

BL 3201355 PSF S , )
@=0" ¥=70 PCF ™

ELSIB ;
€22000 PSF ~~ __—
g-0° >\—— gL 509
3=70 PCF CRITICAL CIRCLE

F. 5.21,80 :
EL480
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g=0
f'=75PCF

EL 440

END OF SLIP
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. SPECIFICATION
FOR
SUBSURFACE EXPLORATORY WORK

SCOPE OF WORK}:

The work required is to include exploratory soil boring, sampling,
and reporting the classification of each soil stratum bored through;
the ground water levels in each boring, and the depth below ground
gsurface at which solid rock is encountered, if said rock is encoun-
tered before the individual boring meets the specified depth.

At locations indicated on the attached drawing, the contractor shall
drill sampling borings and shall perform such other labor and ser-
vices as may be necessary and reasonably incidental to the gathering
and classification of soil samples, and submit a complete and com-
prehensive log of borings. The following exploratory data shall be
determined:

1. A true cross—section and visual classification of the soil passed
through in each exploratory borehole showing the thickness of
each soil stratum found between the surface and the bottom of the
borehole and including the elevation of existing ground surface
at each boring.

2. Each uncompleted boring shall be reported in the same manner as
completed borings, together with the reason for not completing
the hole.

3. All available information on ground water conditions encountered
and elevation of water level. Thig should include water level
readings upon completion of boring and 24 hours after completion.
When a 24 hour reading is not possible, a reading just prior to
backfilling shall be obtained and the time after completion
noted. Any encounters or losses of water during or after drill-
ing should be noted.

4. A record of compactness or hardness of each soil stratum
encountered in each borehole, determined by the number of blows
required to drive a 2" 0.D. sampling‘tube one foot with a 140 1b.
weight falling 30 inches. The total penetration depth should be
18 inches and the number of blows every 6 inches shall be re-
corded.

5. 1Indication of obstructions or unusual conditions encountered,
guch as boulders, cobbles, odors, gas and the like. Depths at

which squeezing or caving of the sides of the hole occur.

6. Existence, depth and nature of filled ground.

David V. Lewin Corp. / GEOTECHNICAL ENGINEERING
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7. Indication of any offset or relocation of boring from staked
location.

8, The classification,qf the rock cores shall be reported, together
with the percentage of core recovery and other pertinent data
£hat may be useful to the Owner.

samples of soil and rock cores ghall be saved, carefully preserved,
and delivered to the soils laboratory of David V. Lewin COrp., Suite
400 - Bulkley Building, 1501 Euclid Avenue, Cleveland, Ohio 44115.

all work shall be performed in accordance with the applicable build-
ing codes, city and state, and as specifiéd in these specifica-
tions. The contractor shall secure any necesgary permits and check
for the presence of any underground facilities or buried lines with
the Owner and local utilities and pipeline companies before ptarting
work.

SAMPLING BORINGS:

All borings are intended to be carried below the existing ground
surface to about the depths shown on the attached drawing. The
poring work shall be so performed that frequent undisturbed soil
gamples may be taken from the boreholes.

Borings shall be made as nearly vertical as is possible; all in
accord with standard, sound drilling practices. Unless otherwise
directed, drilling, gampling, and reporting,shall be performed in
accordance with ASTM standard Methods fors Penetration Test and
split-Barrel sampling of Soils, ASTM D 1586, Thin-Walled Tube
sampling of soils, ASTM D 1587, and Diamond Core Drilling for Site
investigation, ASTM D 2113.

The drill hole must be kept open and clean to ensure that the pene-—
tration test or pushing of the sampling tube is performed on un-
disturbed soil. Care must be taken to ensure that the material to be
gampled is not disturbed by the drilling operation or by hydrdatatic
uplift for samples at or below ground water level. Hollow stem
augers, casing, Or drilling mud may be used to maintain the integrity
of the hole. The level of water or drilling fluid in the hole must
pbe maintained above the ‘ground water jevel. Size of boring and cas-
ing shall be gsufficient to accommodate the particular type of
gsampling spoons OY other sampling or coring equipment to be utilized
by the Contractor.

Unless otherwise directed, samples of soil shall be taken at the
ground surface, at 2.5, 5, and 8.5 feet below existing grade and at
each change in soil gtratification or soil consistency, but not
further apart than five feet.

samples shall be taken by means of a 2" O.D. gplit=-barrel gampler.

samples recovered shall be cargfully wrapped in Saran wrapping and
put in wide-mouth glass jars. The 1id of the jar ig to be dipped in




paraffin and tightly screwed on. Care should be taken to minimize
any disturbance of the sample in the sampling, jarring and shipping
processes. The length of the samples delivered to the laboratory
shall not be less than 4 inches.

In soft cohesive material (10 blows per foot of penetration or less),.

the Engineer may request some samples taken by pushing a 3 inch
outside diameter thin walled sampling tube (Shelby tube) at least 30
inches long inteo the soil. A piston sampler may be required where
poor recovery or sample disturbance occurs with an open~tube sampler.
When sample is brought to the surface it shall immediately be sealed
at both ends of the tube.

PROBES AND AUGER BORINGS:

Probings or auger borings may be required. No split-barrel soil
samples will be required in these probings or auger borings.
Representative auger samples in each stratum should however be
obtained and the hole logged. See ASTM D 1452.

CORING ROCK:

When rock is encountered in a soil sampling boring, the elevation
thereof shall be recorded by the Contractor, and the rock cored to
the depth required. For the purpose of this exploration work, rock
cores not less than 2-1/8 inch diameter will be satisfactory. Unless
otherwise directed, core runs shall be five feet long. In addition
to the report data require By ASTM D 2113, the time required for
each core run and the cumulative length.of pieces of rock recovered
in each run in sections of 4 inches long or longer should be re-
corded. Rock cores shall be preserved in a wooden core box hav;ng a
hinged 1lid, and each core shall be suitable identified.

SAFETY AND SITE MAINTENANCE:

The Drilling Contractor shall comply at all times with all applicable
safety regulations. Drill holes shall not be left open and un-
attended. When holes are left open to permit observation of ground
water conditions, they shall be provided with a cover or other means
to prevent access or injury by the public or other workmen. Unless
specifically directed, all holes should be backfilled and the drill-
ing area restored as closely as possible to its original condition
before the Drilling Contractor leaves the site. Grouting of the full
or partial length of each hole shall be done where required by local
regulations or where coring has been done in an area prone to sink-
hole development or artesian water conditions.

'

HOTIFICATION:

Contractor shall contact the David V. Lewin Corp. Tel. 216-696-8151,
or its field representative upon arrival on the site and before
starting to drill in order to verify drilling sequence, depths, and
sampling procedures and frequency.

David V., Lewin Corp, / GEOTECHNICAL ENGINEERING



+KE DRILLING CO.INC. ¢ P.0.BOX33284 ¢ CLEVELAND, OHIO 44133
HOLENO. . LBL=1 ... SURFACE ELEVATION

TEST BORING RECORD

Sheet No. ...} of...3

-t6A.......RICK TOSATTO Sheets -
£R ON COMPLETION .
TE TIME FOR DAVID V.. LEWIN
ASING HAMMER WL orecoamsessmarisnses Ibs. in.
{PLER HAMMER WL, ... 240 o Ibs.
tPLER SIZE 2 in. 0.0, LocATIoN ..DQCK.....20 CLEVELAND,..QHIO .
JGER SIZE . GROUND WATER .ooocrcrrrrnerns sTARTED 1.0=1689......... COMPLETED .10=16=89......... )08 N0.89~010=186....
. . Geologist's Log a Sampl Blows
“IATION DEPTH Driller's Log B4 Mechanical Analysis [J Remarks Sg’xt)he sﬂ,?,’;,]er
] WATER
yerEa
N WATER
Ve
] WATER
— WATER
18.0 [ | 18.0 1
| 19.5 1/12"
20,0 1
== GRAY SAND SILT W/FEW GRAVELS =
T 21.5 1-1
] 23.0 2
| 24.5 3-6
= )
— GRAY SANDY SILT W/FEW GRAVELS
- 28.0 SHELBY
28.9 ] 30.0 REC. 19"
—_ 30.0 2
- ' 31.5 4-5
| | GRAY SILTY CLAY W/SOME ROCK FRAGMENTS
L 35.0 2
— 36 Y 5 4-4
|| GRAY SILTY CLAY W/SOME ROCK FRAGMENTS
] 50.0 >
| 41.5 3-4
|| GRAY SILTY CLAY W/SOME ROCK FRAGMENTS 750 7
e | . o
- 46.5 2-4
 —
- 50.0 3
- EIP] 4-4




5AKE DRILLING CO.INC. - P.0.BOX33284 ° CLEVELAND, OHIO 44133

TEST BORING RECORD

DRILLER....... RECK TOSATTO HOLENO, .. TBL=1  SURFACE ELEVATION SheetNo. ... 2......of .......3.... Sheets
\TER ON COMPLETION 24 HOURWATER .. ‘ :
ATE eoemesssmes s TIME DEPTH .....1.40.,.0 FOR ... DAVID. V. LEWIN
GASING HAMMER WE. o rrmsrrrcer Yo I in.
\MPLER HAMMER Wt ... 240 s, DROP ooroeres 30 I, ,
\MPLER SIZE 2 in.O.D.  CASING SIZE b o in. LtocaTion ..DQCK..20 CLEVELAND.,..QHIQ
AUGER SIZE in.  GROUND WATER .ocomvovrirermnce sTARTED J.0=1.6-89.......... cOMPLETED ..10-=16=89.......yoBNO. 89=010=186....
. o Geologist's Log O Sampl Blows
~EVATION DEPTH Driller’s Log B Mechanical Analysis [l Remarks Sé;{lhe _ . &,},) o
| | 50.0 3
I 51.5 b=4
memt GRAY SILTY CLAY W/SOME SAND AND ROCK gg '2 %_5
— FRAGMENTS J
] £0.0 i
|| 6l.5 5-5
: (5.0 10
- 66.5 19-23
b=={ GRAY SILTY CLAY W/SOME SAND AND ROCK 7? .0 12
—{ FRAGMENTS 71.5 17-21
L 75.0 5
L— 76.5 19-32
L 80.0 iz
- 81.5 26-34
L—{ GRAY SILTY CLAY W/SOME SAND AND ROCK gg -g 33
|| FRAGMENTS . 50/.4
90,0 | 90.0
- 91.5
| GRAY SILTY CLAY W/ROCK FRAGMENTS
w




AKE DRILLING CO.INC. -

'P.O. BOX 33284

CLEVELAND, OH!O 44133

TEST BORING RECORD

LLER.. RICK TOSATTO HoLeNo, . TBLi=L........ SURFACE ELEVATION SheetNo........ B
TER ON COMPLETION et 28 HOURWATER .o
IATE TIME oePTH...140..0 FOR ....DAVID V. LEWIN
YA GING HAMMER W ormemrres s IS, DROP oo in
MPLER HAMMER WL . DROP oo 30
{AMPLER BIZE e CASING SIZE ...4 LocaTioN ..RQCK....20Q CLEVELAND,..0HIO
\UGER SIZE in.  GROUND WATER sTARTED .1 0=23=89..... COMPLETED .10~ 25...‘.89 ............ JOBNO,89=010~186....
A ] Geologist's Log O Blows
'VATION DEPTH Driller’s Log Mechanical Analysis [ Remarks Somple 5aer
L] . : 90.0 33
|| GRAY STLTY CLAY W/ROCK FRAGMENTS 90.4 50/.4
 E—
105.0 [ 1100.0 50/
n ] 100.3 /.3
| 1 GRAY SILTY CLAY W/TRACE OF SAND
.l 105.0 19
== 106.5 26-32
L 1100 34
n 111.3 49-50/.3
] 115.0 36
=
- 116.5 47-49
e 0.0 24
] 121.5 34-31
129.0 |
- 25.0 22
| |GRAY SILTY FINE SAND 126.5 29-37
133.0 [ |
__|GRAY FINE SANDY SILT 130.0 28
L 130.9 50/ .4
140.0 | 135.0 50/
- ENCOUNTERED  |-32:2 [.2
I GAS AT 135.0-
- 135.2
s
L

|

i



JAKE DRILLING CO.INC. -« P.0.BOX33284 * CLEVELAND, OHIO 44133

HOLENO. . TBL=2. ... SURFAGE ELEVATION

TEST BORING RECORD

e RICK TOSATTO .. Shoto. Lol ..3....Shet
\TER ON COMPLETION ‘ 24 HOUR WATER
DATE TIME DEPTH FOR DAVID. V.. LEWIN
CASING HAMMER WE. ovcoceeresrssecrcresanines lbs. DROP .. S
\MPLER HAMMER WL, ... 140 ... Ibs, DROP w3 D _
_AMPLER SIZE 2 in.0.D.  GASING SIZE oovo b tocamion ..ROCK..20 CLEVELAND,...OHIQ
AUGER SIZE . GROUND WATER oo sTARTED 1. 0=13=89. ... coMpLeTED . 10=14=89...... JOBNO.89=010=186...
Geologist's Lo 0 Bl |
“EVATION |  DEPTH Driller's Log (8 MZ;;L; Ajalyaie 0 Remarks Somple Sagr; Zr
- WATER
)__.—
e
G|
- WATER
T
| E—
(T
iz
=== WATER
43.0 [ | 43.0 1
45,0 1
C 46 'y 5 1"‘2
|| SOFT GRAY SILTY CLAY
- 50.0 2
; 51.5 2=2




_LAKE DRILLING CO.INC. « P.0.BOX33284 CLEVELAND, OHIO 44133

TEST BORING RECORI

DRILLER RICK TOSATIQ HoteNo, . TBL=2. ....... SURFACE ELEVATION SheetNo. .. 2. Of .. 3...... Shee |
WATER ON COMPLETION 2 HOURWATER o .
OATE .. TIME .. DEPTH .ooorree F 0 - FOR ... DAVID. V.. LEWIN
CASING HAMMER WE. s Ibs.
SAMPLER HAMMER WL, ... 240 oo Ibs, . 4
SAMPLER SIZE 2 in.0.D.  CASING SIZE ............ b.... in LocaTioN .....DQCK......20 CLEVELAND,..OHIQ
AUGER SIZE in.  GROUND WATER .ooccocrmerrrsne sTARTED 10=13=89......... COMPLETED ... 1 0=14-89....408N0.8B9-010-:186..
f Geologist's Log (] Blows
LEVATION | DEPTH Driller's Log Mechanical Analysis ] Remarks Sompe Saer
_— 50.0 2
—— 51 (3 5 2"2
- 53.0 1
] SOFT GRAY SILTY CLAY Sh5 -y
56.0 || 6.5 SHELBY
N 58.5 NO REC.
] 58.5 6
| STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS 60.90 10-12
: 65.0 10
I 66.5 12-12
[
- STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS £9.0 11
: 75.0 12
— 76.5 25-38
el STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS 80,0 17
| 81.5 25-38
83.0 | |
] 85.0 14
] GRAY SILTY SAND ENCOUNTERED 86.5 18-33
87.0 GAS POCKET
| GRAY SANDY CLAY W/SHALE FRAGMENTS 90,0 15
o 91.5 22-35
| 95.0 26
s
N 95.9 50/.4
| ] GRAY SANDY CLAY W/SHALE FRAGMENTS '
|
] 100.0 31
F-

|

i
|
i



t

LAKE DRILLING CO.INC. .. P.0.BOX33284 ¢ CLEVELAND, OHIO 44133
RICK TOSATTO

SURFACE ELEVATION

Sheet No.

|

TEST BORING RECORD |

of 3.... Sheets |

3

~OILLER S—— YL
\TER ON COMPLETION 24 HOURWATER e
DATE oo senccssessesnsns TIME pepTH ... 1115 ron ...DAVID V. LEWIN
CASING HAMMER WL, —...coc. 1S, DROP wooromroeeessomsmrsnsi in
wpLER HAMMER W, ... 140 ... Ibs,  DROP vt Qe in.
\MPLER SIZE 2 in.OD.  CASING SIZE coebvrcorr in. LocaTioN ....RACK. ... 20 CLENELAND...QHIO
AUGER SIZE . GROUND WATER ..ooerormsscrn sTARTED .1 0=13=89..... compLeTeD 1 0=14=89......... J0BN0.89-010=1846.....
g Geologist’s Log O Samble Blows
~SVATION DEPTH Driller's Log X! Mechanical Analysis [ Remarks Donkh S :‘r;) e
101.0 GRAY SILTY CLAY W/SHALE FRAGMENTS | 100.0 31
: 100.9 50/.4
STIFF GRAY SILT W/SOME CLAY M O I § T
1050 25
106.5 33-33
STIFF GRAY SILT W/SOME CLAY 1100 37
111.5 6~
111.5 _ 36-38

IEEEE NN EENRE ARREE NEEER NN NEEEERENIIRENEEE NN

TERMINATION DEPTH 111.5




| |
_ , , | , i
\KE DRILLING CO.INC. - P.0.BOX33284 ° CLEVELAND, OHIO 44133 TEST BORING RECORD

DRILLER . RICK TOSATTO HOLENO. .. TBL=3 ... SURFACE ELEVATION SheetNo. ... L...... of ..2...... Sheels
TER ON COMPLETION : 24 HOUR WATER ... :
T TIME DEPTH . .10 FOR ......DAVID. V.. LEWIN

CASING HAMMER WL .. [0S, DROP vt in,

~antpLER HAMMER W, . 140 .. Ibs.  DROP .o 30 In
MPLER SIZE 2 in.OD.  CASING SIZE ....4 LocaTioN ..ROCK..20 CLEVELAND,...OHIQ

AUGER SIZE In.  GROUND WATER ..occrsur sTARTED L 0= 12=89........ coMPLETED .10:=212:=80........ J0BNO. 89=010=186....

Geologist's Log [ Sampl Blows

_JvATION | DEPTH Driller's Log (B Mechanical Analysis ] Remarks Depth Sammler

-
] WATER
iz |
s 1
] WATER
G
14.0 [ | 14.0 3
15.5 6-2
= 16.0 3
|| GRAY SAND AND GRAVELS 17.5 4=7
18.5 [T
] 0,0
- %1.5 %-5
| GRAY SILT W/CLAY W/TRACE OF GRAVELS
T 25.0 3
m ‘ 26.5 3-6
— GRAY SILT W/CLAY W/TRACE OF GRAVELS
] M 0 I 5§ T (30,0 9
T 31.5 11-13
| GRAY SILT W/CLAY W/TRACE OF GRAVELS
‘— 35.0 7
36.0 | ] 36.5 10-10
— GRAY SILTY CLAY W/TRACE OF GRAVELS
39.5 I -
- 40,0 L
— : 41,5 2-3
GRAY SILTY CLAY
—
] 45.0 1
n 46.5 2-4
: GRAY SILTY CLAY 50.0 SHELBY
] 52,0 NO_REC,



_AKE DRILLING CO.INC. - P.0.BOX33284 ¢ CLEVELAND, OHIO 44133

IAEERERERREEREEEAREEENENIEEEEEENERER ENNEE NN

TERMINATION DEPTH 76.5

WATER ON COMP.
7'0

ORILLER RICK TOSATTO Hoteno, .. TBL=3.......... SURFACE ELEVATION 1ocorercrersmrcrroe Sheel No. ....2....... of ...2...... Shesls
'ATER ON COMPLETION 2 HOURWATER oo esersssrrnsrosis -
CATE coeeer s TIME. DEPTH oo L ... FOR ....DAVID. V.. LEWIN
CASING HAMMER WL .oooerrrrrencerrssnees Ibs.
AMPLER HAMMER W, ... 140 oo tbs. . ‘
AMPLER SIZE 2 I.OD.  CASING SIZE .o Lbrrnc in. LocaTIoN ... RACK.....20 CLEVELAND,..QHIO
AUGER SIZE in,  GROUND WATER ...oommurrrsrren sTARTED 1.0=12=89....... coMPLETED .10=12-=89......... JoB N0, 89=010=186....
b o Geologist's Log 0 Sample Blows
' "KF‘EVATION DEPTH Driller's Log Mechanical Analysis [J Remarks Deprf'h Sar(r)xx;)ler
: B 50.0 SHELBY
N 52.0 NO REC.
52.0 SHELBY
] GRAY SILTY CLAY 4.0 NO REC.
, 0 3 .
_— k) ‘
56.0 56.5 5-6
STIFF GRAY SILTY CLAY W/FEW ROCK
FRAGMENTS 60.0 4
61.5 5-~4
M 0 I S8 T
65,0 6
66.5 6-6
STIFF GRAY SILTY CLAY W/FEW ROCK
FRAGMENTS VAUMY 3
71.5 15=-22
75.0 )
76.5 76.5 17-26

|
|
|
i
$

TEST BORING RECORD



EXE DRILLING CO.INC. - P.0.BOX33284 * CLEVELAND, OHIO 44133 TEST BORING RECORD ‘

SheatNo. ... L.......of

3 Shests

=n RICK TOSATTO woeno. IBL=4 SURFACE ELEVATION |
= ON COMPLETION o eveceoeeremnsrss 24 HOURWATER .o
) e oEPTH . 250 ror _DAVID V. LEWIN ]
UG HAMMER WL oo ensrrrrs b8, DROP wooroessrsesomsssimro In. ‘
=t eR HAMMER WL ... 240 . IbS.  DROP oo 30 In.
= ER SIZE 2 in.OD.  GASING SIZE oo in, Location ..DOCK . .20 CLEVELAND, OHIOQ
=R SIZE . GROUND WATER oo sTARTED ..10=25-89 .. competen.10=27=89....... J08N0.89=010=186...
o Geologist's Log 0O Sampl Blows
= TION DEPTH Driller's Log (¥ Mechanical Analysis [ Remarks ,gggghe sax?ff; ler |
— WATER ‘
! !
s | |
1 WATER
10.0 L | 10.0 13
| GRAY SAND AND GRAVELS 12.0 1
13.0 13.5 1-1
| BLACK COAL, SAND AND GRAVEL 12,0 L
16.5 1-2
16.9
|| GRAY SILTY CLAY W/TRACE OF GRAVLES 500 7
: 21,5 4-6
] 25,0 SHELBY TUBE
m 27.0 12"
— M 0 I § T >
- 27.0 2
L 28.5 2-3
L 30.0 1
- 31.5 3-3
el 22 ,0 1
L 36.5 1-3
] 0.0 I
e |
] 5.0 2
KT
[ 50.0 I ~
- 51.5 44 B




_KE DRILLING CO.INC. ¢ P.0.BOX33284 = CLEVELAND, OHIO 44133

WiER RICK TOSATTIO HoLeno. . TBL=4 ... SURFACE ELEVATION 1 SH6UNG, B Of .3...... ShoBLs |
3 ON COMPLETION .. 24 HOUR WATER ‘
o TIME DEPTH ...k 820 FOR .....DAVID V. LEWIN
\SING HAMMER WE. oo erecrrrns s Ibs.
PLER HAMMER W, oo 20 Ibs.
PLER SIZE 2 in. 0.0, LocaTion ..DQCK....20 CLEVELAND.,..OBIQ
JGER SIZE in, STARTED 1 0=25=89 ... compLeTeD . 10=27=89......s08N0. BI=010=186...
) o Geologist's Log O Sampl Blows
~ATION DEPTH Driller's Log B Mechanical Analysis o Remarks S;I;)the Salg‘lll)]er
— GRAY SILTY CLAY W/TRACE OF GRAVELS
- 55.0 )
] 56.5 3-4
| GRAY SILTY CLAY W/TRACE OF GRAVELS
60.0 L_| 60.0 12_
] 61.5 17-30
| | GRAY SILTY CLAY W/ROCK FRAGMENTS '
] 65.0 8
H 66.5 16-17
] 70,0 10
= 71.5 19-25
: GRAY SILTY CLAY W/ROCK FRAGMENTS 5.0 16
| ’ 76.5 25=-30
o 80.0 10
| M 0o I s T BTs 20,42
] 85.0 17
i
86.5 48-22
—
| 90.0 25
GRAY SILT ‘
. : Y CLAY W/ROCK FRAGMENTS 510 0T E
95.0 [ | .0 1
| 96.5 43-30
| GRAY SILTY CLAY W/SOME SAND & GRAVEL
| SEAMS 100.0 36
100.0 101,5 40-44

|

TEST BORING RECORD . |



LAKE DRILLING CO.INC. «. P.0.BOX33284 ¢ CLEVELAND, OHIO 44133

NRILLER . RICK TOSATIO... HOLENO. .. TBILim4 ......... SURFACE ELEVATION .o Sheat No.......3...... of .....3..... Sheels
JATER ON COMPLETION 24 HOUR WATER ..o
UATE ..... TIME DEPTH.... 23] FOR DAVID. V... .LEWIN
CASING HAMMER WL, oo smrersesesines 08, DROP oo in.
SAMPLER HAMMER W, .o b 40 e lbs, DROP ..o KT — in. -
JAMPLER SIZE 2 inO.D.  CASING SIZE ... brccrrvcn in. LocaTioN ..DACK.....20 CLEVELAND,..OHIO
AUGER SIZE N, GROUND WATER ..oooormrrmrsresrs sTARTED .1 0=25=89....... CcOMPLETED .10=27=809....... JoBNO. 89=010=186...
: . Geologist’s Log O Sampl Blows
..JgLEVATION DEPTH Driller's Log B Mechanical Analysis [J Remarks Sg;)ghe Sa r(r):;: ot
—— STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS
: 105.0
. 106.0 32-41
—— MOIST
1
T 110.0 0
- 111.4 37-50/ .4
] STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS
- 115.0 _50/
1.1 KUR REC. P51 /1
BLACK HARD SHALE 115.1
to 3'g"
120.1 120.1
120.1
| BLACK HARD SHALE
' to jtgn
125.1 125.1

(INEER NN ENERN ERERE NN REEEl ENEN

TERMINATION DEPTH

125.1

TEST BORING RECORD



\KEl-DRILLING CO.INC. + P.O.BOX33284 o CLEVELAND, OHIO 44133 | TEST BORING RECORD

JRILLER RICK.TOSATIQ HOLENO. ... TRLu=.......... SURFACE ELEVATION SheetNo. ... L. Of .......3... Sheels
*TER ON COMPLETION 24 HOUR WATER v .
TE s e TIME .. DEPTH......1 30,0 2...... FOR .....DAVID..V...LEWIN
SASING HAMMER WL, .o rvscsceneecrncrs 8. DROP ..ovemesrsrsrsesreie in.
SAMPLER HAMMER Wt. ... L 40, oo Ibs.  DROP wooroonen 30 in. |
MPLER SIZE VA I.O.D.  CASING SIZE .oo..bborircs In. LocatioN ..DACK....20............ CLEVELAND,...CH10
. JGER SIZE in.  GROUND WATER covcrrcrcrrrrnn STARTED.10=28=89...... COMPLETED ..].0=.30=89........ JOBNO..89=010~186....
.y Geologist's Log (] : Sampl Blows
!J?;VATION DEPTH Driller’s LogXt Mochanical Analysis ] Remarks S;‘th)he . :1?) -
: WATER
: WATER
= WATER
—
-
— WATER
P 25,5 1
‘ 25.5 F: 27.0 1-3
— 27.5 1
L] 29.0 2-2
ket GRAY SILTY CLAY 30.0 2
| 31.5 3-4
I—
—
ey GRAY SILTY CLAY 35.0 2
L 36.5 2-4
— SHELBY REC.
- M O I S8 T 137.0
m— ' . 39 o 0 24"
==l GRAY SILTY CLAY 40,0 1
e ’ 4 l 2 5 2_3
===l GRAY SILTY CLAY HELB REC,
- 45,0
— 47.0 24"
— 47.0 9
| 48.5 4~4
50,0 3
L
51.5 e




AKE DRILLING CO.INC. - P.0.BOX33284 - GCLEVELAND, OHIO 44133 TEST BORING RECORD

AILLER. RICK TOSATTO . HOLENO, . TBL=5 .. SURFACE ELEVATION ..o SNGNG..... B Of . Shels
ON COMPLETION ‘ 24 HOURWATER oo ,
P:TTEERN ............................... TIME ...... DEPTH... 23002 ... for . DAVID V. LEWIN
SASING HAMMER WL, s Ibs.
\mpLER HAMMER WL, .. 140 Ibs. |
AMPLER SIZE 2 in. 0.. LocATION .....DOCK .20 CLEVELAND,..QHIO
. \UGER SIZE in. sTARTED ... 1. 0=28=89. ... compLeTeED ...} 0=30=89..... JoBNO. 89-010=-186....
. Geologist's Log O 1 Blows
"fEVATlON DEPTH Driller's Log Mechanical Analysis [J Remarks Ss;r‘\)ghe S&l(])')rl‘)lel’
— GRAY SILTY CLAY
T 55.0 5
= 5.5 8-10
60.0 | | 60,0 7
61.5 10-17
| | GRAY SILTY CLAY .W/SHALE FRAGMENTS
| AND TRACE OF SAND
65,0 8
m 66. 5 11-14
] 70.0 5
=~ 71.5 11-13
. 75.0 12
s |
|| GRAY SILTY CLAY W/SHALE FRAGMENTS 76.5 16-22
|__| AND TRACE OF SAND
] 80,0 10
| 8l.5 14-25
83.0 | |
| GRAY SILTY CLAY W/SOME SAND AND ROCK 2] L0
| __| FRAGMENTS . 86.2 32-50
n 90.0 28-37-50/
] . : .
91,2 91.2 /.2
— STIFF GRAY SILT W/SHALE FRAGMENTS
. 95,0 50/
. 95. 4 /.4
] 100.0 50/
- 1100, 3 L3




AKE DRILLING CO.INC. ¢ P.0.BOX33284 ¢ CLEVELAND, OHIO 44133

TEST BORING RECORD

ILLER o RECK TOSATIO HOLENO. ..TBLi ... SURFACE ELEVATION e SheetNo. ..o 3. Of .. 3. SheES
;TER ON COMPLETION 24 HOUR WATER s
IATE ... TIME ... DEPTH ........1 3002 FOR ... LEWIN. GORPORATION
AASING HAMMER WE oo e 108, DROP eoovoesrsmss s in.
\MPLER HAMMER WL, ... 240 oo IbS.  DROP .oocorer TV — in
SAMPLER SIZE coommiennirerarsnronss 2 in.0.D,  CASING SIZE ......... b in, Location ..DQGCK..20 CLEVELAND,...OHIQ !
AUGER SIZE . GROUND WATER ...ooorcrerrcme sTARTED.10=28=89........ coMPLETED .10=30=89....... JOBNO. 89=010-186....
Geologist's Log ] Blows
YYATION DEPTH Driller's Log (2 Mechanical Analysis (] Remarks SIS‘;EJ llxe Sar(x)l!;ﬂer
— STIFF GRAY SILT W/SHALE FRAGMENTS
| 105.0 15°
105.0 , 06.5 31-44
| | STIFF GRAY SILT W/TRACE OF CLAY
110.0 14
111.5 21-28
' 115.0 14
STIFF GRAY SILT W/TRACE OF CLAY 116.5 18-28
120.0 15
121.5 19-22
STIFF GRAY SILT W/TRACE OF CLAY
125.2 RUN REC, pldad) 30/
125.9 ‘ 125.2 [.2
GRAY HARD SHALE ’
to 4.0
130.2 130.2

TERMINATION DEPTH

130.2




AKE DRILLING CO.INC. + P.0.BOX33284 * CLEVELAND, OHIO 44133.

TEST BORING RECORD

TLLER RICK.TOSATTO HOLEND, . TBL=6.......... SURFACE ELEVATION e SheetNo. ... ko Of ... 2. Sheels:
ATER ON COMPLETION _ ' 24 HOURWATER -evee oo
ATE TIME DEPTH e 820 b FoR ... DAVID. V.. LEWIN
SASING HAMMER WE. oo ceoress sessrees Ibs. n
\MPLER HAMMER Wt .. 140 Ibs.
\MPLER SIZE 2 in. 0., tocation ROCK.......20 CLEVELAND,...QHIO |
. \UGER SIZE in. STARTED 9=27=89........... COMPLETED ....9=29=89........ JoBNO.89=010=186....
: o, Geologist's Log (] Sampl ~ Blows |
.;}Evmon DEPTH Driller's Log & Mechanicsl Analysis I Remarks 5;;{; Sagﬁ’, or
]
_— WATER
- |
|
ez WATER
|
P
 —
S WATER
30.0 || 30.0 5
- 31.5 2-3
] 32.0 3
- 33.5 . 4-4
i GRAY SILTY CLAY W/TRACE OF GRAVELS 2.0 &
. 36.5 8-10
- M 0O I § T
_— 40.0 3
L 1.5 3=7
—
b=t GRAY SILTY CLAY W/TRACE OF GRAVELS 43:0 2
- 46.5 J=dy
50.0 50.0-51.5 10-19~25




AKE DRILLING CO.INC. - P.O.BOX33284' » CLEVELAND, OHIO 44133

TEST BORING RECORD

TERMINATION DEPTH 85.4

WATER BEFORE
PULLING CASING
2'0

~ L ER RICK TOSATTO HOLENO. .. TBL=6. ..... SURFAGE ELEVATION o.oococecssrnsrerres 820l NO. ......rer. Of o Bor...... Sheels
ER ON COMPLETION 24 HOUR WATER ocrceorsrsomsrrssmcs
| OATE TIME DEPTH 8308 s FOR ... DAVID. V.. LEWIN
| IASING HAMMER WL, o R . To L — in.
APLER HAMMER W v 240 e lbs.  DROP oo 30... . in. 4
APLER SIZE .o - In.0.D.  CASING SIZE .4..... e In. LOCATION .....JDACK...20 CLEVELAND,..OHIO
\JGER SIZE in.  GROUND WATER ...coosrerersiece STARTED ...9=27=89....... COMPLETED ... 9=29=89....... JoBNO. 89-010=186....
; .y Geologist's Log O Sample .Blows
,,.-'E.IATION DEPTH Driller's Log (& Mechanical Analysis [] Remarks Depth Sar(r)\%ler
— GRAY SANDY SILT W/TRACE OF ROCK
— FRAGMENTS
] 55,0 9
0.2 , 56.5 14-19
— GRAY SILTY CLAY W/ROCK FRAGMENTS AND
—1 SOME SAND SEAMS '
: 60,0 9
T 61.5 14-30
| GRAY SILTY CLAY .W/ROCK FRAGMENTS AND
— | SOME SAND SEAMS M 0 I §8 T
65.0 | | 65.0 7
66.5 15-28
GRAY CLAYEY SILT W/ROCK FRAGMENTS AND
SOME SAND LAYERS
70,0 10
71.5 17-22
75,0 11
76,5 18-25
GRAY CLAYEY SILT W/ROCK FRAGMENTS AND
SOME SAND LAYERS &0.0 14
81.0 50/.6
85.4 POCKET OF GAS [85.0 50/
85,4 [.4




i
i

JiKE DRILLING CO.INC. + P.0.BOX33284 » CLEVELAND, OHI044133  TEST BORING RECORD

QULLER RICK TOSATTO HoteNo. .TBL=7.......... SURFACE ELEVATION w.rceorerrrcmecrscnsrn SheetNo. ok Of o @ Sheels
TER ON COMPLETION : ‘ 24 HOUR WATER oo smssrmssccren , .
€ TIME DEPTH 80.4 : EOR DAVID V. LEWIN
ASING HAMMER WE. oo sosn e B8, DROP wooecomsssmssmsssmsins In. ‘ ,
 MPLER HAMMER Wt oo 40, bs.  DROP oo 10—
MPLER SIZE 2 0.O.D.  CASING SIZE wobbirii In. LocatioN ..ROCK....20 CLEVELAND.,..QHIO
UGER SIZE ‘ in.  GROUND WATER .covrrmerrre STARTED...9=30=89.......... coMPLETED . 1.0=2=89......... JoeNO0.89-010-186.....
‘ - Geologist's Log O Sampl Blows
"J?VA’I'ION DEFTH Driller's Log Mechanical Analysis [ Remarks ]g:;}t)he Sax%?)ler
i |
e WATER
g |
brezo]
] WATER
VR
paseel
] WATER
30.0 | 30.0 i
| 32.0 3
I 33 ] 5 5_9
| GRAY SILTY CLAY W/FEW ,
35.0 4
P
L] 36.5 6-7
H 38,0 MISS
| ‘ . 40.0
- sample 38,0-39(5 _3-5-7
| GRAY SILTY CLAY W/FEW : 40.0 REC.
I 42.0 24"
- 42.0 6
—_— 4 3 9 5 7 ""l 1
45,0 6
. ‘ 46.5 9-10
—1 GRAY SILTY CLAY W/FEW * ;
b 120,0-01,5 7-10=17




AKE DRILLING CO.INC. ¢ P.0.BOX33284 * CLEVELAND, OHIO 44133

TEST BORING RECORD

~nLER RICK TOSATTO HOLENO. .. EBL=7 ... SURFACE ELEVATION Shest No. of
TER ON COMPLETION 24 HOUR WATER
JATE TIME DEPTH FOR DAVID. V.. LEWIN
CASING HAMMER WE. oo s 1S, DROP ovoeeoressemesmssssrneios
MPLER HAMMER WL, ... 140 .......... Ibs.  DROP womrccms 30
MPLER SIZE 2 in0.D. CASINGSIZE...... b tocation ..DOCK....20 CLEVELAND,..OHIO
AUGER SIZE in.  GROUND WATER sTARTED .9=30-89........... compLeTeD . 10=2-89....... JosNo. 89=010=186....
; . Geologist's Log O ) Blows
_,«'%‘,VA'I'ION ) DEPTH Driller's Log B Mechanical Analysis [J Remarks Sﬁ; he Sax;?)ler
| GRAY SILTY CLAY W/ROCK FRAGMENTS
| AND SOME SAND SEAMS
L 550 3
. 56.5 14-22
] 60.0 15
= 61,5 22-28
t | GRAY SILTY CLAY W/ROCK FRAGMENTS .
L+ AND SOME SAND SEAMS
] M 0 I 8§ T [65.0 17
| ' 66,5 19-24
| GRAY SILTY CLAY W/ROCK FRAGMENTS ;?'g %_50
L AND SOME SAND SEAMS =
: 75,0 16
76.5 ] 76.5 23-31
L | GRAY SILTY FINE SAND W/SOME SILT
—| SEAMS ENCOUNTERED  [80.0 50/
80.4 ___ GAS _POCKRET . 80,4 /.4
—— TERMINATION DEPTH 80.4
e |
S |
R

|
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PROJECT: Po 8T o F lruvzl AND wes7 2

DRILLERS TEST BORING LOG -

PAGE ) of &

TESTHOLE {~.-8

CLIENT: fzw N codP

WATER/ENCOUNTERED & ¢ . ¢ Le'

BY: D HerPPrL

WATER/COMPLETION 2/

DRILLED: /J-~/9-90

WATER/ |
ELEV. SAMPLE | _SAMPLE BLOW GROUND
FT. DEPTH |NO. |TYPE COUNT- CLASSIFICATION WATER
t [/’4/ v 820 (JlA/t/ £ve 7 .sw/my e/ bl ucdS |
QT — LFERES . ol Brd b21¢K LimesTone 6LAurY
Q0 _| ) |ss |70
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— oc 7
28s |
vELY SO 20
,?67-0— 7 SS |-/ Eowon! Hor7ed wooo/ KA)/C e 7
g5 | T wlb@ry p e 7omed S/e7y SANGD
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OHIO TESTBOR, lNC.

6711 Sunderland Drive ® Parma, Ohio 44129 @ (216) 842-5454



DRILLERS TEST BORING LOG

PAGE_& of &

TESTHOLE h 8

PROJECT: obRT OF CilevrL 8nd wc‘s73ep'

CLIENT: hew W coef

WATER/ENCOUNTERED 5", 11"

WATER/COMPLETION ¢ !

DRILLED@'/?"?O BY: T). Hefuee
T WATER/ .
ELEV. SAMPLE SAMPLE aLow GROUND
FT. DEPTH NO. |TYPE COUNT CLASSIFICATION WATER
B Mt STIFF &8y SIETy Cihy
335 < » <
35.”0__ 7 -4/ TEACT rInc sAND wl Seme
—_ cma) hﬂ,/fe.s Q,,q./(y Sr[,f /7‘70/5/’
— | 70
o
7/%‘0“‘ jo s |54 wel
90 |
¢35 T
— o5 |6-9-/0
ys0_ |1 Mmeo Dens g 6PAy Craycy
_ S0e7 el F
/95_ /N; €280 IO T
é - .
Soo— |1A 1SS 6-8-/ 70
— bc7
SIS &
350 |)3 |ss |76
§60 -
I8S_ 19493 | .
oD ¢/ 155 /6 PDecrnse Giﬂ/ c‘//y./cy S 7
635: | JARCE £10¢ SAND , 7LACE ekl
R o ' 70
Lo |ISTISS 01895 ElpvelS 48 FRAGS pre T

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 842-5454

OHIO TESTBOR, INC.



DRILLERS TEST BORING LOG

PAGE_J of ___

TEST HOLE h-8

PROJECT: )00£f OF ClevelAnD  wesT 3;)9 |
CLIENT: kews, ol WATER/ENCOUNTERED &5 /4 1 *
DRILLED: /d-)9-9© BY: £ Heppel WATER/COMPLETION &/
WATER/
! ELEV, SAMPLE | SAMPLE BLOW : GROUND
‘ FT. DEPTH |[NO. |TYPE - COUNT - CLASSIFICATION WATER
_bbs' | —
| : NDepsge
1Len, CIRy S/¢T Sppdy
68S_ (9. 14-80 /
700 lk S5 7 il teavets o £ FEALS
;\5‘05:.]7 1SS 9"’9‘&5 N1ST
— 70
= e
s is |ss |ro-19-23
glo. | -
835~ 8-50/8 " |
: $A T TLACC cm// /)L AYcés e T—
88S T GRAY/ EFINC 7O med S 7y
G000 go 5S 8-99-50 | su0-
290" | —
738 ‘ vl
ouy |81 |S5 |45 TN | Dens & ¢eny Ciayey $1e7
_ Sonby wlblAVLS 9 L. FEALS Zors7
&s o ‘ ‘ o
g%/_ J3 55 |83-50/5"\ ;4 ens 6LAY 4Ty €AY ;;',_
SANOY e/ b LAveds o K FEAES

OHIO

 6711 Sunderland Drive @ Parma, Ohio 44129 e (216) 842-5454

TESTB OR, INC



PROJECT: PoRT &F Cirve Land W

DRILLERS TEST BORING LOG

PAGEY ot 5

TEST HOLE L -§

sT3£PR

. WATER/ENCOUNTERED & 'y 1\

CLIENT: Aol C.olf
DRILLED: /2-}3-90 B8Y: D, HePper. WATER/COMPLETION ¢/
WATER/
ELEV, SAMPLE SAMPLE BLOW . GROUND
FT. DEPTH NO. |TYPE COUNT . CLASSIFICATION WATER
_ vI0enSE Llry c/ayey
jeds_ s
jo4s 93 |ss pP5T S/eT Spndy w/ Lesviis
~ SRS, L AyeD w! 624y |\ ShorsT
| 085 | i (S4eRy Cun, SANOY w/
o8, |9Y |55 SLI /
— fbRAvLS g oLy vel SHaIE
- ColbyesS o BovsOrLS 70
//35_—_ 50 /5 i
139 PSS
_ we 7
s 0L 1SS
). 0" o
_— Is 3 ols
e 755
,é?‘/o— g il
— Ss |78 - S0hs
YIS T &
. PR 99 s< w650ty !
Z/X 2 (o g = :
/3‘/0: 70 S5 99-33 -39 ClRy Elhyey S147, SPNEY
yEL TERE GLRYCLS w2, L4065
b/ SR EANOD d&/ﬂycL /Auzf.f

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 842-5454

OHIO TESTBOR INC



| DRILLERS TEST BORING LOG PAGE 5 o S
} l . | TESTHOLE 4 &

prROVECT: fo 87 0F Cleveld ppd st,,oo
2 CLENT:  Acasdd LolP

WATER/ENCOUNTERED 4~ ’5 / /

OHIO TESTBOR INC

6711 Sunderland Drive ® Parma, Ohlo 44129 ® (216) 842- 5454

DRILLED: /& -7¢0-9¢ BY: D flePrel WATER/COMPLETION & “
WATER/
SAMPLE | _SAMPLE BLOW GROUND
DEPTH |NO. |TYPE COUNT CLASSIFICATION WATER
— 16057
1 ' 7o
17T | 2, |ss |gssomsumy boe 7
“Z
- _ o) An0D CM/‘/‘ S/L?'J'/:Wﬂ/
o B '
Y90 122155 68137 -
— - S L
hyso L b/ bspvcss clALs wl |
— st s CoBBles o BovsdrkS 7o
. #7397 | 33ks |s0/2 " e~
9.3
| l / _
iypsdo | —
?‘ I /590 20/ <5 se/yl |ARLO 42,4/ SHAI) E . mess 7
BN AR ‘
; I - T s52 7



DRILLERS TEST BORING LOG

PROJECT: PolfT ©fF Clevel pnD wﬁff

PAGE_! of &L

TEST HOLE |-]O

CLIENT: £ cewsN ropgf

WATER/ENCOUNTERED 7, 5

DRILLED: /& -/5-90 BY: D). Hepfucel WATER/COMPLETION @, 4/’
WATER/
ELEV, SAMPLE | SAMPLE BLOW GROUND
FT. DEPTH | NO. |TYPE " COUNT CLASSIFICATION WATER
e A1PESTONC bRV g/
: La‘ /O b e
25 \ 55 we-0-9
.5'?’5,— 7_75/ BLACK crmpces shﬁg,wl MoisT
sD @SS (ol ReD Bewhk- )
SO _ |3 S |4-67 |
65 Z2Een 7
85 _ 2.03-5
s’ e 4P
: Bl neK e 7 ppo O S 2sd Lo T
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—m&m/gg_ & s |97013
/5 beay cove Fomen L7y SH D
‘ — vt Some LAV S
| /85 |— | | wer
| Po0 | b 115 (21005
Qe | -
H3S T S T é/,;. Sse 7 Cl‘ﬁ/
gso |/ 1SS |37 4 4
- FEACE  LINE SAND (L /Lﬂ/fﬁf
- MOIST
— C/// /y S 7
: 85— , 70
20 o0~ |8 ps [3-4C
F/. - —: . e 7
335»: QJ‘J/ med) S77EF 6[/7/ J’/éfy
}Sb_ 55 |8 2% TRACE  fone & AMD

O HIO TESTBOR, INC.

6711 Sunderland Drive @ Parma, Ohio 44129 e (216) 842-5454 |




DRILLERS TEST BORING LOG PAGE & of &

TESTHOLE L -)0

PROJECT: P T 0 F crevel AND 87947

CLEENT: Lzw,d colP WATER/ENCOUNTERED 2§~
DRILLED: §9°15~90 gy: 1. Heepel WATER/COMPLETION 2 4/7 .
WATER/
ELEV. SAMPLE SAMPLE BLOW GROUND
FT. DEPTH NO, |TYPE COUNT . CLASSIFICATION WATER

— MTOSTIFF L LAY S7¢7Y c/By

_ Nrtger Five sAMO

B8S T |,
Y0 Yoo |lo 55 |8-8-2

B 7L YO0

Omnio TestBor, Inc.

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 842-5454




PROJECT: po T _oF

DRILLERS TEST BORING LOG

Cleveepnd 57240

PAGE_}  of &

TESTHOLE L -1

CLENT: Arerin pofP

WATER/ENCOUNTERED 2 o '

DRILLED: /& =¥/ - O BY: D HpPnef WATER/COMPLETION ¢, 3
WATER/
ELEV. | SAMPLE | SAMPLE BLOW GROUND
FT. DEPTH |NO. [TYPE COUNT . CLASSIFICATION WATER
. — ' PavemenT
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90 118 _ el A
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Ouio TestBor, Inc.

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 842-5454




DRILLERS TEST BORING LOG PaGE & of &

PROJECT: Po LT ©F Clrvel.ppd

TESTHOLE &-]f

CLIENT: &vculiAl o 2P

WATER/ENCOUNTERED 2p

DRILLED: /@ ¥/~ %0 BY: J)./rPNeR WATER/COMPLETION , 2 !
WATER/

ELEV, SAMPLE SAMPLE BLOW ) GROUND

FT. DEPTH NO. |TYPE COUNT | CLASSIFICATION WATER
oS
395 |y} |\shepBy TVEE
3885 P

yao  |opo_ |13 55 185" |
— 70 #o.0’

Omio TESTBOR, Inc.

6711 Sunderland Drive ® Parma

., Ohio 44129 e (216) 842-5454



PROJECT: Port &5 Cleve\o wh.

DRILLERS TEST BORING LOG

PAGE_I of_&

JESTHOLE L -|&

WATER/ENCOUNTERED %) /

CLENT: 0. Lo Cor.

DRILLED: 17 170 BY: Topn Soclac w WATER/COMPLETION 2 <’
WATER/ '
ELEV. SAMPLE | SAMPLE BLOW GROUND
FT. DEPTH |NO. |TYPE COUNT CLASSIFICATION WATER
i N L — Fine it Swnck
E’i: _ GimesTome (legel
P AGC-1O | ~
; — L[5S |12 -tont B ¥ Black L&\(crec/l Fouw\aln.[ Mo\ o
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T t
é _ WET
, . QQV\$Q BHen F\Mc..‘\'D W \o( Sowmge
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leO TESTBOR, INC.

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 842-5454




ko_o ' __:___ /3

PROJECT: Pock o€ (levelawd

DRILLERS TEST BORING LOG PAGE_ of & _

TESTHOLE ( -/

CLENT: (Lu. Lewina (e WATER/ENCOUNTERED ¢,/
. 1
DRILLED: 12.-1\1 -9 0 BY: Torm Suelrcun WATER/ICOMPLETION ¢ ¢ ' .
. WATER/
ELEV. SAMPLE SAMPLE BLOW GROUND
" FT. DEPTH |[NO. JTYPE | - COUNT - CLASSIFICATION WATER
mm— ' C . . <
— | e |
—lio |6S |w-3-4 1 | weTT”
THie|SS|s--8
— o
$S1s--1o

Ouio TestBor, Inc.

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 842-5454



DRILLERS TEST BORING LOG

PROJECT: fork o€ Cleveluvd

PAGE__ ! of_g_

TESTHOLE [ - j 2

CLIENT:

Q. Lewon Cocy

WATER/ENCOUNTERED &, /

DRILLED:; |2 - \1-S©

1
BY: Towm 6L)b\l\a e

WATER/COMPLETION,, 3 5 / -

WATER/ ,
ELEV, SAMPLE SAMPLE BLOW GROUND
FT. DEPTH NO. |TYPE COUNT CLASSIFICATION WATER
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Omio TestBor, Inc.

6711 Sunderland Drive © Parma, Ohio 44129 e (216) 842-5454



DRILLERS TEST BORING LOG

PROJECT: o o"c C\eue\aw&

PAGE_cl of oL

TESTHOLE /. -(3

CLIENT:

DV Lewin Lorp,

WATER/ENCOUNTERED & ¢, !

DRILLED: 12-12-92

1
BY: Tom Svc\rew

WATER/COMPLETION 04~ 2, 5/

WATER/ .
ELEV. | SAMPLE |_SAMPLE BLOW GROUND
FT. DEPTH |NO. |TYPE COUNT CLASSIFICATION WATER
— 45 ¢ bﬂ'—\\-‘( ‘g\\\-\\ (_\o..‘
_ | et
l RS
0.0 IREX S

Omio TestBor, Inc.

6711 Sunderland Drive ® Parma, Ohio 44129 e (216) 8425454



PROJECT: Poiv-k a( {Aev o) con,

DRILLERS TEST BORING LOG

PAGE_L of Q-

TESTHOLE L -4

CLIENT: O U tewﬂ/s Corn WATER/ENCOUNTERED ,3'5;
DRILLED: {2.-13-90 BY: Tom Suc\,\m._ WATER/COMPLETION - /,.¢
| WATER/
ELEV. | SAMPLE | _SAMPLE BLOW GROUND
‘ FT. DEPTH [NO. |TYPE |  COUNT. CLASSIFICATION WATER
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May 22, 1991

URS Consultants ,
3605 Warrensville Center Road
Cleveland, Ohio 44122-5203

Attn: Mr. David Pyzoha

. Re: Cleveland Port Authority
Relocation Project
P.0O. No. 2430
C. 4533

Gentlemens

In accordance with your request, we undertook an investigation of
existing subsurface soil conditions for the subject project. The
object of this investigation was to determine the subsurface
stratification and the engineering properties of the strata en-
countered. The data developed was used in establishing soil
related engineering criteria for use in the design of a break-
water, quay walls, slope stability, earthwork, warehouse founda-
tions, and other substructures.

LOCATION

The area of the Port included within this investigation is gener-
ally bounded by Dock 24W on the east and the Cuyahoga River on
the west. Plate I was prepared from the U.S. Geological Survey
‘Topographic Map of the Cleveland North (1970) and Cleveland South
(1984) quadrangles' and shows the location of the area in relation
to its surroundings.

GEOLOGY

The surficial geology of the area is shown on Plate II. The site
is underlain by river alluvium followed by soils deposited on the

DAVID V. LEWIN CORP./GEOTECHNICAL ENGINEERING./CLEVELAND, OHIO 44115
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bottom of glacial lakes which preceded the current Lake Erie. .
Note the beaches of some of the glacial lake stages formed during
the advance and retreat of the Wisconsin period glacial ice
sheet. Wisconsin period glacial till is generally found between
the deep lake bottom deposits and the underlying bedrock, be-
lieved to be part of the Chagrin Shale Formation. Plate III
shows estimated contours of the bedrock surface.

FIELD EXPLORATION

Several previous investigations were made on this site by our
office and by others. A copy of our Report C. 4288, Bulk Storage
Capability-Dock 20, dated March 16, 1988 was sent to you pre-
viously. Boring data developed by our office in connection with
an investigation for a proposed ore pellet terminal extending
over Docks 20 and 24, €. 3033 and C. 30337, warehouse structures
south of Dock 24, C. 2337, and other projects by our office and
others was reviewed. Some of this data is included in Appendix
A for your information. A series of 19 supplemental test boring
locations, L-1 through L-19, were selected by our office. Bor-
ings were located in the field by your surveyors.

Borings L-1 through L-7 were drilled in the water from a barge.
Boring L-9 was not accessible due to a pile of stored material
along Dock 20. The borings in the lake and river were drilled in
September and October of 1989. The remaining borings, L-8 and
L=10 through L-19, were drilled in December, 1990. Approximate
locations of these, and previously drilled borings were added to
a copy of your general site plan as shown on page 8. Soil and
rock core samples obtained were brought to our laboratory for
testing and evaluation.

LABORATORY TESTING

Pages 13 through 31, entitled "Laboratory Log of Boring", graphi-
cally show the strata encountered as well as the results of some
tests performed. The column entitled "Blows on spoon for 12
inches” refers to the standard penetration test and indicates the
number of blows of a 140 lb. hammer dropped from a height of 30
inches required to drive a 2 inch 0.D. sampling spoon 12 inches
into a stratum. Where a figure such as 50/.1 appears in the same
column, it means that 50 blows resulted in a penetration of one-
tenth of a foot. The column entitled "Unconfined Shear Stress
#/SF" refers to one-half of the compressive stress at failure in
the unconfined state. Because of disturbance during sampling and

-the presence of silt or sand seams in some of the samples, the

strength of the material in place in the field may differ some-
what from the strength indicated by the laboratory tests. Allow-
ance was made for this in interpreting the strength test data.
The column entitled "Loss on Ignition at 600°C.-%" refers to the
percent loss in weight of a dried sample of soil when fired in an
oven at 600°C. The loss on ignition is indicative of the organic
content of the sample. Material exhibiting a loss on ignition of

DAVID V. LEWIN CORP./GEOTECHNICAL ENGINEERING/CLEVELAND, OHIO 44115
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3 percent or less can generally be considered free of significant
concentrations of organic matter. Three inch diameter Shelby
Tube samples were obtained at various depths so that tests could
be performed on representative "undisturbed" samples. The re-
sults of triaxial compression and consolidation tests performed
on some of these samples are shown in graphic form on pages 32
through 41. Summaries of shear values determined in the Dock 20
area and Dock 24W and Dock 22E areas are shown on pages 42 and

43.

STRATIFICATION

The subsurface stratification on the site is typically seen as
man-deposited heterogeneous fill underlain by relatively thin
deposite of sand and/or silt which are in turn underlain by silty
clay. Shale bedrock was encountered beneath the site at varying
elevations, generally between elevations 440 to 455, but as low
as elevation 429+ in boring L-8 and as high as 467+ in borings
B-16 and B-24. The surface of the shale is typically irregular
due in part to differential weathering and abrasion from the
glaciers. A layer of sand or silt is frequently found immedi-
ately over the shale in this area. Gas was encountered in sev-
eral borings, at depths of 80 to 85 feet in borings L-2, L-6, and
L-7, and at a depth of 135+ feet in L-1l. Such gas encounters are
not uncommon in the area and are believed to be pockets of gas.

The man-deposited fill encountered on the gite varies in both
composition and consistency. The materials in the fill range
from sand, slag, coal, iron pellets, and cinders to building
debris such as bricks, concrete, asphalt, glassg, and wood. Oil
or sulphur odors were noted in some of the fill samples. Organie
contamination of the £ill and the underlying silt and sand de-
posits may reflect not only those organics which may have been
deposited with the fill, but also the presence of natural organic
sediments on the lake bottom.

Idealized soil sections through the site are shown on Drawings
4533-2 and 4533-3, pages 9 and 10. These are only intended as an
aid to visualizing general relationships between the materials
encountered in the borings. Actual transitions in the field from
one type of material to another may be expected to be more
gradual and irregular than might be inferred from either the soil
sections or logs of borings. ‘

GROUNDWATER
Free water was reported in the boreholes at various depths as
noted on the logs of borings. As expected, the water levels

generally reflect the lake level. Seasonal fluctuations can be
expected. '

DAVID V. LEWIN CORP./GEOTECHNICAL ENGINEERING/CLEVELAND, OHIO 44115
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RETAINING STRUCTURES

We believe that the following soil parameters may be used for the
computation of lateral pressures.

Dock 24W and End of Slip:

Man-deposited heterogeneous f£ill ¥ = 120 pcf above water table
and naturally deposited sand and ¥'= 70 pcf below water table
gilt to approximate elevation 555: ¢ = 30° cC=0
Clay - Elevation 555 to 530: ¥'= 70 pef
¢ = 0° C = 950 psf
Ky = 60 kef
Elevation 530 to 518: ¥ = 70 pef
¢ = 0° ¢ = 1400 psf
K, = 85 kef
Elevation 518 to 480: X'= 170 pcf
¢ = o° C = 2000 psf

K, = 120 kef

o)

Elevation 480 to 450: ¥ = 175 pef
¢ = 0° ¢

i

3000 psf

Dock 22E (from south end of slip to 250+ £t. noxrth):

Man—-deposited heterogeneous fill 3ﬂ= 120 pcf above water table
and naturally-deposited sand and ¥= 70 pcf below water table

silt to approximate elevation 555: = 30° e=0
Clay - Elevation 555 to 530: %' 70 pcf
¢ = 0° C = 950 psf
Ks = 60 kef
Elevation 530 to 518: ¥' = 70 pcf
¢ = 0o° C = 1400 psf
Ks = B85 kef
Elevation 518 to 480: ¥'= 70 pef
¢ = 0° C = 2000 psf
K, = 120 kcf
Elevation 480 to 450: g'= 75 pef
¢ = 0° C = 3000 psf

DAVID V. LEWIN CORP./GEOTECHNICAL ENGINEERING/ CLEVELAND, OHIO 44115
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Dock 22E (from 250+ feet north of south end to north end) and
Dock 22N:

Man-deposited fill and naturally ¥ = 120 pcf above water table
deposited sand and silt to ¥'= 70 pcf below water table
approximate elevation 555: ¢ = 30° ¢ =0
Clay - Elevation 555 to 510: ¥'= 70 pef
¢ = 4° C = 600 psf
Ky = 45 kcf
Elevation 510 to 480: ¥'= 70 pef
¢ = 0° C = 2000 psf
KE = 120 kcf
Elevation 480 to 450: ¥'= 175 pef
¢ = 0° C = 3000 psf
Dock 20 (south of existing jetty):
Man-deposited heterogeneous fill ¥ = 120 pcf above water table
and naturally deposited sand and ¥'= 70 pcf below water table
silt to approximate elevation 555: ¢ = 30° ¢ =0
Clay - Elevation 555 to 545: x'= 70 pof
® = 0° ¢ = 1000 psf
Ks = 65 kcf
Elevation 545 to 530: ¥ = 170 pet
b= 4° C = 600 psf
KE = 45 kcf
Elevation 530 to 518: ¥'= 70 pet
$ = 0° C = 1400 psf
KB = 85 kcf
Elevation 518 to 485: KI= 70 pcf
¢ = 0° C = 2000 psf
Ks = 120 kcf
Elevation 485 to 440: X'= 75 pcf
= 0° ¢ = 3000 psf

Dock 20 (norxrth of south end of jetty):

Same as Dock 22N and north end of Dock 22E

It appears that a single sheet pile retaining wall may not be
appropriate for the dock walls along the lake and along the river
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in the area of the existing jetty because of the increased depth
of softer clays in these areas. Consideration might be given to
the use of cofferdams in these areas as well as for the proposed

breakwall.

Lateral pressures for controlled granular backfill may be deter-
mined on the basis of a unit weight ¥ = 120 pounds per cubic
foot above the water table, a submerged weight ¥'= 170 pounds per
cubic foot, and an angle of internal friection ¢ = 32°. Materials
that are actually going to be used for filling should be reviewed
when they are available so that the parameters can be checked.

STABILITY ANALYSIS

Stability analyses of both the Dock 24W extension and the end of
the Dock 24W slip were made. The dock section and the soil
profiles and properties used in this analysis are shown on
Drawing C. 4533-4, page 1l. The effect of several positions of
an assumed 1000 pound per square foot surcharge relative to the
face of the dock was evaluated as shown. Based on this analysis,
it appears that a factor of safety of 1.50 can be obtained if the
surcharge is kept at least 80 feet back of the face of the dock.
The factor of safety is reduced to 1.36 when the surcharge is
placed up to the dock face. Note the effect of a reduced dock
height and the berm on the water side of the bulkhead on the
factor of safety calculated for the bulkhead at the end of the
slip. The berm should be constructed of select granular material
and should be built with a slope no steeper than three horizontal
to one vertical. Scour and washouts may result if suitable
armoring is not provided.

EXCAVATION

The material to be excavated for the slips generally consists of
man-deposited fill, a layer of silt and/or sand, much of which is
contaminated with organic or other matter, followed by silty
clay. This material is in general not suitable for use as struc-
tural fill in other areas of the site. Should a significant
amount of clean, inert material be encountered during excavation,
we will be available to discuse the possible use of such material
at that time. The sides of unretained excavations should not be
expected to stand vertically. Instability may be experienced
along temporary slopes as flat as two horizontal to one vertical.
. Erosion protection will be required along slopes and wherever
materials are exposed to the action of water. Your attention is
called to the importance of construction methods and sequence
with regard to excavation, the installation of retaining struc-
tures, and subsequent backfilling. This should be taken into
consideration during the design stage and carefully reviewed
before and during construction. The possible presence of the
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remaing of previous docks, structures, and/or shore protection
should also be considered.

PILES

A sketch showing the relationships between estimated individual
allowable axial pile capacity versus penetration for 12 3/4 inch
diameter pipe piles in compression and in tension in the area of
Dock 24W was previously sent you and is included on page 12 for
reference. The curves were developed for vertical piles and for
piles driven at an angle of 30° from the vertical. Ultimate
loads were estimated to be P, = adhesion x pile circumference x
stratum penetration. An additional allowance for bearing at the
tip was added for piles in compression. Based on our experience
with pile tests in this area, we have assumed that adhesion
equals the unconfined shear stress for compression piles and
varies from 0.7 to 0.5 times the unconfined shear stress for
tension piles. A factor of safety of two was applied to P, in
order to determine allowable capacity.

Note that gas was reported in some of the borings at depths of 80
to 85 feet as previously discussed. It is possible that some gas
may be encountered during the installation of piles and sheet
piling. The environmental and construction implications of any
such encounters, if any, should be considered.

LIMITATIONS

The above considerations are based on a substantial but neces-
sarily limited number of borings on the assumption that the mate-
rials encountered do not vary significantly between the points
explored. This assumption should be verified during construc-
tion. Environmental analysis, evaluation or testing were not
included in the scope of our investigation.

With the exception of the Dock 24W extension and the end of its
slip, we understand the design is still in the early stages. We
will be providing recommendations for proposed warehouse struc-—

tures, storage areas and other facilities as your plans are de-
veloped.

Sincerely yours,

DAVID V. LEWIN CORP.

Alvin H. Jaf

AHJ/ae
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