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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.O. No. 2430
C. 4533

Gentlemen:

In accordance with your request, we undertook an investigation of
existing subsurface soil conditicns 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
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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, C. 3033 and C. 3033A, warehouse structures
south of Dock 24, €. 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
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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
deposits 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 fregquently 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
1-7, and at a depth of 135+ feet in L-1. Such gas encounters are
not uncommon in the area and are believed to be pockets of gas.

The man—-deposited fill encountered on the site 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, glass, and wood. 0il
or sulphur odors were noted in some of the fill samples. Organic
contamination of the fill 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.
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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:

= 120 pcf above water table
70 pcf below water table

Man-deposited heterogeneous fill X
and naturally deposited sand and 5’

silt to approximate elevation 555: 30° cC=20
Clay — Elevation 555 to 530: ¥ = 70 pcf
¢ = 0° ¢ =950 pst
K, = 60 kef
8
Elevation 530 to 518: ¥ = 70 pcf
¢ = 0° c = 1400 psf
Ky = 85 kef
Elevation 518 to 480: %' 70 pcf
¢ = 0o° C = 2000 psf
K_ = 120 kcf
s
Elevation 480 to 450: ¥' = 175 pcf
$ = 0° ¢ = 3000 psf

Dock 22E (from south end of slip to 250+ ft. north):

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° c =0

!

Clay - Elevation 555 to 530: ¥ = 70 pcf
¢ = 0° C = 950 psf

K, = 60 kef

Elevation 530 to 518: ¥' = 70 pef
¢ = 0° C = 1400 psf

K, = 85 kef

Elevation 518 to 480: ¥' = 70 pcf
¢ = 0° C = 2000 psf

K, = 120 kef

Elevation 480 to 450: 5’= 75 pef
$= 0° c = 3000 psf
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Dock 22E (from 250+ feet north of south end to north end) and

Dock 22N:

Man-deposited fill and naturally

deposited sand and silt to
approximate elevation 555:

Clay - Elevation 555 to 510:

Elevation 510 to 480:

Elevation 480 to 450:

Dock 20 (south of existing jetty):

Man-deposited heterogeneous fill
and naturally deposited sand and
silt to approximate elevation 555:

Clay - Elevation 555 to 545;

Elevation 545 to 530:

Elevation 530 to 518:

Elevation 518 to 485:

Elevation 485 to 440:

-

Dock 20 (north of south end of jetty):

B R X

S e

S

- B 80 B VX G o

n QX

[} T%at

o
L}

120 pcf above water table
70 pcf below water table
30° c=o0

70 pef
4° c
45 kcf

600 psf

70 pcf
0° c
120 kcf

2000 psf

75 pcf
0° c

3000 psf

120 pcf above water table
70 pcf below water table
30° c=o0

70 pcf
o° c
65 kcf

1000 psf

70 pcf
4° c
45 kcf

600 psf

70 pcf
0° c
85 kcf

1400 psf

70 pcf
0° c
120 kecf

2000 psf

75 pcf

0° C = 3000 psf

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 ¥ '= 70 pounds per
cubic foot, and an angle of internal friction @ = 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 11. 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
pPlaced 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

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 discuss 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. Thig 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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remains of previous docks, structures, and/or shore protection
should alsc be considered.

PILES

Dock 24W was Previously sent ¥ou 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. Aan additional allowance for bearing at the
tip was added for Piles in compression. Based on our experience
with pile tests in thig 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 pPreviously discussed. It is possible that some gas
may be encountered during the installation of piles and sheet
pPiling. The environmental and construction implications of any
such encounters, if any, should be considered.

LIMITATIONS

explored. This assumption should be verified during construc-
tion. Environmental analysis, evaluation or testing were not
included in the 8cope of our investigation.

With the exception of the Dock 24w extension and the end of its

8lip, 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. Ja

AHJ/ae
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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
gurface 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—-gsection 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.

§. 1Indication of obstructions or unusual conditions encountered,
such 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. of the rock cores shall pbe reported, together
with the percentage of core recovery and other pertinent data
that may be useful to the Owner.

samples of soil and rock cores shall be saved, carefully preserved,
and delivered to the soils laboratory of David V. Lewin COXp.. 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 necessary 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 pelow the existing ground
surface to about the depths shown on the attached drawing. The
boring work shall pe 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, gsampling, 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
sampled is not disturbed by the drilling operation or by hydrostatic
uplift for samples at or below ground water jevel. 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 ljevel. Size of boring and cas-
ing shall be gufficient to accommodate the particular type of
gampling spoons OX 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 pbelow existing grade and at
@ach change in soil stratification or soil consistency, but not
further apart than five feet.

samples shall be taken py means of a 2" 0.D. gplit=-barrel samnpler.
samples recovered shall be cargfully wrapped in Saran wrapping and
put in wide-mouth glass jars. The lid of the jar is 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 into 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 havxng a
hinged 1id, 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.
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) . Geologist’s Log O Sampl Blows
~EVATION|  DEPTH Driller’s Log & Mechanical Analysis OJ Remarks Depth. Sampler
101.0 GRAY SILTY CLAY W/SHALE FRAGMENTS I 100.0 31
' 100.9 50/.4
STIFF GRAY SILT W/SOME CLAY M O I § T
105.0 25
106.5 33-33
STIFF GRA
Y SILT W/SOME CLAY 110.0 37
111.5 . 111.5 36-38

IEEEE NN EENRE ARREE NENER NN NEEEERENIIRENEEE NN

TERMINATION DEPTH 111.5




: |
\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...... Shaels
TER ON COMPLETION . A 24 HOURWATER ..reero v .
TE TIME DEPTH o Dt FOR .....DAVID. V. LEWIN

CASING HAMMER We. e ornee e bS,  DROP woooresmsssrmrinsen in.

~appLER HAMMER WL . 140 b, DROP oo 30 In,

{MPLER SIZE 2 in.OD. CASINGSIZE ....4 in. LocatioN ..D0OCK..20 CLEVELAND,..OHIO
AUGER SIZE I, GROUND WATER rorcrrrrr stARTED .1 0=1.2=89......... coMpLETED .10=12=89....... JoBNO. 89=010=186....
Geologist's Log D Sampl Blows
_IVATION DEPTH Driller's Log [3 Mechanical Analysis [J Remarks S:’?’ghe Sﬂftr)l!li)ler
-
N WATER
ez | |
b 1
- WATER
| i
14.0 [ ] 14.0 3
15,5 6-2
= 16.0 3
|| GRAY SAND AND GRAVELS 17.5 4-7
18.5 ]
~ PP =
| GRAY SILT W/CLAY W/TRACE OF GRAVELS *
il 25.0 3
m ‘ 26.5 3-6
— GRAY SILT W/CLAY W/TRACE OF GRAVELS
] M 0 I 5 T [30,0 9
: 31.5 11-13
. GRAY SILT W/CLAY W/TRACE OF GRAVELS
] 35,0 Z
36.0 [ | 36.5 10-10
L GRAY SILTY CLAY W/TRACE OF GRAVELS
39.5 ] -
— 40,0 l
o : 41.5 2-3
GRAY SILTY CLAY
—
: 45.0 1
m 46.5 2-4
] GRAY SILTY CLAY 50.0 SHELBY
L 52,0 NO REGC,



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

{IREERARENEEREEREREE

| TERMINATION DEPTH 76.5

WATER ON COMP.
7'0

ORILLER RICK TOSATTO Hoteno, .. TBL=3 ... SURFACE ELEVATION .o er e Sheel No......2....... of ....2...... Sheals
ATER ON COMPLETION 24 HOUR WATER ..o crccsrs e -
ATE oo TIME. DEPTH il L ... FOR .....DAVID. V.. LEWIN
CASING HAMMER W, ecrroesnrencerreseree Ibs.
AMPLER HAMMER W, .1 40 ... Ibs. 2 ‘
AMPLER S1ZE 2 N.0D.  CASING SIZE woordborrc in. LocATION ....ROCK.....20 CLEVELAND,..QHIO
AUGER SIZE in.  GROUND WATER ...ooouurevrrsnen sTARTED .L.0=12=89....... COMPLETED .10=12=89......... JOBNO. 89=010=186...
by . Geologist's Log O Sample Blows
' “”?‘EVAT]ON DEPTH Driller’s Log (8 Mechanical Analysis [J Remarks Depfh sa:,x;)]er
‘ N 50.0 SHELBY
B 52.0 NO REC.
52.0 SHELBY
] GRAY SILTY CLAY 4.0 NO REC.
, 0 3 .
v 2 i
56.0 56.5 5-6
|| STIFF GRAY SILTY CLAY W/FEW ROCK
el FRAGMENTS 60.0 4
| 61.5 54
. M 0 I § T
. 65,0 6
. 66.5 6-6
|| STIFF GRAY SILTY CLAY W/FEW ROCK
|| FRAGMENTS 20,0 8
] 71.5 15-22
: 75.0 9
76.5 — 76.5 17-26

|
|
|
i
$

TEST BORING RECORD



EXE DRILLING CO.INC. - P.0.BOX?33284 * CLEVELAND, OHIO 44133 TEST BORING RECORD ‘

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

3 Shests

=R RICK TOSATTO woLeno.IBL=4 .. SURFACE ELEVATION |
2 ON COMPLETION o eeceseee e 24 HOURWATER .o
. TIME DEPTH ... d 22k rorn .. .DAVID V. LEWIN I
UG HAMMER WL oo ensrrrrs 1S, DROP e in. ‘
=1 ER HAMMER W, ... 240 IbS.  DROP woosrrn 30 In.
==|_ER SIZE 2 .00,  CASING SIZE ..ooceftrce in, Location ..DOCK . 20 CLEVELAND, OHIQ
=R SIZE . GAOUND WATER oo stARTED .1 0=25-89 . compLeten.l0=27=89..... J08N0.89=010=186...
o Geologist's Log O Sampl Blows
e=a TION DEPTH Driller's Log (& Mechanical Analysis [J Remarks Depthe Sagx?nler |
— WATER ‘
- 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 50
i d 2
| 21,5 4-6
] 25,0 SHELBY TUBE
m 27.0 12"
1 M 0 I S 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 1
e |
] 5.0 2
KT
[ 50,0 1 ~
- 51.5 44 B




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

WiER RICK TOSATTO Hoteno, . ITBL=4 . SURFAGE ELEVATION 1o 16N, B Of . 3...... ShoBLs |
'R ON COMPLETION . 24 HOUR WATER :
o TIME DEPTH ...k 22 ... FoR . DAVID V. LEWIN
\SING HAMMER WH. rrvcossnee s Ibs,
PLER HAMMER Wt, oo 2B0 s tbs.
PLER SIZE 2 in. 0.D, LocaTioN ..DQCK....20 CLEVELAND...QHIO
JGER SIZE in. STARTED L 0=25=89...... compLeTep . 1Q=27=89......soBN0, B9=010=186....
o Geologist's Log O Sampl Blows
~ATION DEPTH Driller's Log 2 Mechanical Analysis 0 Remarks Sg;)}t]he Sa;;rll)]er
— GRAY SILTY CLAY W/TRACE OF GRAVELS
L 5520 5
] 56.5 3-4
| GRAY SILTY CLAY W/TRACE OF GRAVELS
600 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
R 80.0 10
| M 0 I 5 T RT.5 20,42
] 85.0 17
i
86.5 48-22
—
| 90.0 25
GRAY L ‘
. : SILTY CLAY W/ROCK FRAGMENTS 910 0T %
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. ..TBLim4......... SURFACE ELEVATION .. Sheeto...... ... of .. 3. Sheals
VATER ON COMPLETION 24 HOUR WATER .veeoeoees e srsrssrsnerne
UATE TIME DEPTH... 123 ' FOR DAVID. V...LEWIN
CASING HAMMER W oo esmcrersnsenern (BS.  DROP covooevcsersrssssssnne in.
SAMPLER HAMMER W, .o 280 Ibs,  DROP oo 30 in. :
JAMPLER SIZE 2 in.OD.  CASING SIZE oo borrrrr in. Location ..DACK....20............CLEVELAND,..OHIO
AUGER SIZE N, GROUND WATER .orooerrresrerinns sTARTED .1 0=25=89....... COMPLETED . 10=27=89........ JoBNO. 89=010=186...
: . Geologist's Log ] s ! Blows
..,.“LEVATION DEPTH Driller's Log 3 Mechanical Analysis [J Remarks [‘)‘g’{’he Sa r?xx;; o
— STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS
: 105.0
] 106.0 32-41
Bl MOIST
1
- 110.0 0
] 111.4 37-50/.4
] STIFF GRAY SILTY CLAY W/SHALE FRAGMENTS
o 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
. t o 3 t 9 1]
125.1 125.1

(INEER NN ENERN ERERE NN REEEl ENEN

TERMINATION DEPTH  125.1

TEST BORING RECORD



\KEl-DRILLING CO.INC. » P.0.BOX 33284 - CLEVELAND, OHIO 44133 | TEST BORING RECORD

JRILLER RICK.TOSATTQ HOLENO. . TRL=S....c.c. SURFACE ELEVATION Sheet No......1 ... of ........3... Shesls
*~TER ON COMPLETION 24 HOUR WATER v .
TE e TIME . DEPTH.....1 30, 2...... FOR ......DAVID. V.. LEWIN
SASING HAMMER WL cooecrecscssnsrersrsers B8, DROP wovsmsmmssnsssssir in.
SAMPLER HAMMER Wt. ... L 40, oo Ibs.  DROP wooromonn 30 in.
iMPLER SIZE A In.0D.  CASING SIZE ..o.bhvor In. LocaTioN ..DACK.....20............ CLEVELAND,,...0HL0
.JGER SIZE i GROUND WATER oo STARTED .10=28=89...... COMPLETED .1 0=30==89....... JOBNO. 89=0.10-186...
. . Geologist's Log M| : Sampl Blows
JTON|  DEPTH | Drlrs Logi2 Mechaicn Amiyls 0| Pomars i
: WATER
: WATER
- WATER
I
-
jre WATER
s H 25,5
N 1
‘ 22:2 : 27.0 1-3
— 27.5 1
L 29.0 2-2
bemeg GRAY SILTY CLAY 30.0 JZ
] 31.5 3-4
I—
T
bss{ GRAY SILTY CLAY 35.0 2
- 36.5 2-4
] SHELBY REC.
L M 0 I § T 137.0
m— ' . 39 o 0 24"
= GRAY SILTY CLAY 40,0 1
e ’ 4 l 2 5 2_3
k===l GRAY SILTY CLAY HELB REC,
L] 45,0
— 47.0 24"
. 47.0 2
| 48.5 b4
- 50.0 3
51.5 s




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

RILLER . RICK TOSATTO : HOLENO. .. XBL=2 ... SURFACE ELEVATION .o SheetNo......2...... of ....3...... Sheets
TER ON COMPLETION . 24 HOUR WATER ....covevrmmssreccssusrssnessnnasranes ,
..?TE ...................................... TIME ..... DEPTH....£3022...... FOR .....DAVID V. LEWIN
SASING HAMMER WL, ecveinnieecssssiisinnns Ibs.
\MPLER HAMMER WL, ... 120 ... Ibs. _
AMPLER SIZE 2 in. O.. LOCATION ....DOCK_.20 CLEVELAND,..QHIO
. \UGER SIZE in. sTARTED ... 10-28=89 ... compLeTED....1 0=30=89..... JoBNO. 89-010=186...
. . Geologist's Log O Sampl Blows
"fEVATlON DEPTH Driller's Log Mechanical Analysis [ Remarks Sgl"ghe Salg:;‘)ler
| GRAY SILTY CLAY
— 55.0 5
) 5.5 8-10
60.0 | | 60.0 7
- 6l.5 10-17
|| GRAY SILTY CLAY W/SHALE FRAGMENTS
|| AND TRACE OF SAND
65.0 8
T 66.5 11-14
] 70.0 5
- 71.5 11-13
. 75.0 12
Ve
|| GRAY SILTY CLAY W/SHALE FRAGMENTS 76.5 16-22
| AND TRACE OF SAND
] 80,0 10
L] 8l.5 14=-25
83.0 | |
| GRAY SILTY CLAY W/SOME SAND AND ROCK 20 L6
| FRAGMENTS . 86.2 32-50
- 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. .. TBL ... SURFACE ELEVATION v Sheet No. .3 O . 3...... Sheets
TER ON COMPLETION DA HOURWATER .o
OATE ... TIME .... DEPTH ........ 13002 FOR ... LEWIN.GORPORATION
AASING HAMMER WA, s 3. DROP oo in.
\MPLER HAMMER Wt. ... 340 e IbS.  DROP .oocorerr 30 in
SAMPLER SIZE e 2 n.OD,  CASING SIZE oo in, LocaTioN ..DQCK..20 CLEVELAND,..OHIQ .
AUGER SIZE in.  GROUND WATER ..cooererrrrmneee sTARTED.10=28=89........ CcOMPLETED .10=30=89........ JOBNO. 89=010-186....
Geologist’s Log 0 1 Blows
SVATION DEPTH Driller's Log B Mechanical Analysis [ Remarks Sﬁ;‘; e Sales
— 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. 125,0 50/
125.2 ‘ 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

LER RICK TOSATTO HoteNo. . TBL=6...... SURFACE ELEVATION e SheetNo...... L. of ... 2....... Sheels:
\TER ON COMPLETION _ ' 25 HOURWATER oo cnsmsmrsssnsniss
WTE TIME DEPTH ..o B30 b EoR ... DAVID. V.. LEWIN
SASING HAMMER WL, .ovecsercsornesomssmnseers B, DROP oo srssessssimsis n .
\MPLER HAMMER Wt .. 140 b5,  DROP e 30 in.
AMPLER SIZE 2 in, 0D,  CASING SIZE oolburrrs I, Location DOCK........20 GLEVELAND,...QHIO
. \UGERSIZE in.  GROUND WATER ..oooorrmrrrnin STARTED 9=27=89......... COMPLETED ....9=29=89......... JoBNO.89=010=186...
: _ Geologist's Log O Sampl Blows
-~;EVAT10N DEPTH Driller's Log & Mechanical Analysis [ Remarks jample o 31,;) o
]
_— WATER
i P
ez WATER
|
P
 —
—— WATER
|
30.0 30.0 5
- 31.5 2-3
H 32.0 3
- 33.5 4-4
| GRAY SILTY CLAY W/TRACE OF GRAVELS 3200 &
m 36.5 8-10
_— M 0 I S T
_— 40.0 3
|| 1.5 KA
—
el GRAY SILTY CLAY W/TRACE OF GRAVELS 43.0 2
- 46.5 3=f
50.0 50.0-51.5 10-19-25




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

~igh .. RICK TOSATTO

TEST BORING RECORD

................................ SURFACE ELEVATION .oooeroeesesrser SHEOIND, e OF o ... Shigels .

ER ON COMPLETION 24 HOUR WATER
ATE TIME FOR RAVIR. V.. LEWIN
SASING HAMMER WL, occvrreccessrrrrrns ibs.
APLER HAMMER WL, ... 140, Ibs. >
APLER SIZE oo 2 in.0.D.  CASING SIZE ..4..... - Location ... RACK..20 CLEVELAND,..OHIO
\UGER SIZE in.  GROUND WATER w..ooomrsrsencne STARTED...9=27=89...... COMPLETED ....9=29=89........ J0BNO. 89-010=186...
i , Geologist's Log O Sampl .Blows
~VATION | DEPTH Driller's Log (& Mechanical Analysis O Remarks Depth Sanmler
—— 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 '
T 60.0 9
m 61.5 14-30
| GRAY SILTY CLAY .W/ROCK FRAGMENTS AND
—| SOME SAND SEAMS M 0 I 8§ T
65.0 [ 65.0 7
N 66.5 15-28
|| GRAY CLAYEY SILT W/ROCK FRAGMENTS AND
.| SOME SAND LAYERS
] 20,0 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 e POCKET OF GAS [85.0 50/
' — 85.4 /4
|| TERMINATION DEPTH  85.4 WATER BEFORE
] PULLING CASING
- 2'0
e !
|zt
bl




i
i

+iKE DRILLING CO.INC. * P.0.BOX33284 CLEVELAND, oHI0 44133 TEST BORING RECORD

AILLER RICK TOSATTO HoteNo. . TBL=7 ... SURFACE ELEVATION ..o resrre SheetNo. . duooro OF ... 2..... Shaets
TER ON COMPLETION - ‘ 24 HOUR WATER +.oecr s
E TIME DEPTH 80.4 FoR .. DAVID V. LEWIN
ASING HAMMER WL, oo e e b8,  DROP .oroorecssessscsmssrssiss in
“MPLER HAMMER WL, ... 140 . bs.  DROP oo 30
MPLER SIZE 2 In.0.D.  CASING SIZE .ooneebborrrrnn in. LocaTioN ..ROCK.....20 CLEVELAND...QHTO oo
UGER SIZE ' in.  GROUND WATER oo STARTED ... 9=30=89......... coMPLETED .1 0=2=89......... JoeN0.89-010-186.....
‘ - Geologist’s Log ] Sample Blows
‘J?VATION DEPTH Driller's Log Mechanical Analysis L[] Remarks Depth Sa I('I)lr;ﬂer
i |
e WATER
g |
brezo]
] WATER
VR
paseel
] WATER
30.0 | 30.0 i
] 31.5 4-5
| 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 38.0-3905_3-5-7
- |— GRAY SILTY CLAY W/FEW 40.0 REC.
__ 42.0 24"
—_— 4 3 9 5 7 ""l 1
45.0 6
ez
- ‘ 46.5 9-10
GRAY SILTY CLAY W/FEW '
po— 120,0-01,5 7~10-17




AKE DRILLING CO.INC. ¢ .P.0.BOX33284 + CLEVELAND, OHIO 44133 TEST BORING RECORD '

“mLER RICK TOSATTO ‘ HOLENO. .. TBL=7.......... SURFACE ELEVATION ShootNo. .2 Of o Sheels, |
TER ON COMPLETION 24 HOUR WATER .o eeeesesnssmrssmsesire :
JATE TIME DEPTH 80.n4.... FOR ... DAVID. V.. LEWIN
CASING HAMMER WE ooovorcscrnsssorsrerons T 1< o) S
MPLER HAMMER WL, ... 240 ... Ibs.  DROP weomrocms 30..
MPLER SIZE 2 in.0.D. CASINGSIZE ... b LocaTion ...DOCK....20 CLEVELAND,. . OHIO
AUGER SIZE . GROUNDWATER .oooorrnrccrrnrn sTARTED 9=30=89............ compLETED .1 0=2=89.......... JoBNo. 89=010=186....
1 .y - Geologist's Log O Sample Blows
%,VATION ) DEPTH Driller's Log & Mechanical Analysis [J Remarks Depth Saxcx):;)ler :
| GRAY SILTY CLAY W/ROCK FRAGMENTS ‘
|| AND SOME SAND SEAMS |
L 550 3
. 56.5 14-22
] 60. 15
koo S
| GRAY SILTY CLAY W/ROCK FRAGMENTS 61.5 22-28
L+ AND SOME SAND SEAMS
] M 0 I S5 T [65.0 17
| ' 66,5 19-24
=t GRAY SILTY CLAY W/ROCK FRAGMENTS ;?'g J:Z;g 0
|| AND SOME SAND SEAMS . =
: 75,0 16
s 76.5 23-31
L | GRAY SILTY FINE SAND W/SOME SILT
—| SEAMS ENCOUNTERED 80,0 50/
80.4 ™ GAS POCKET . [§0.4 70
—— TERMINATION DEPTH 80.4
e |
S |
R




: 4P
PROJECT: poé'f oF Cleuzd AnD we..cf‘?

DRILLERS TEST BORING LOG

PAGE_ L of &

TESTHOLE -8

CLIENT: Azw,iN codP

WATER/ENCOUNTERED & ¢ 110"

BY: D -HrepL

WATER/COMPLETION 5/

DRILLED: /d~/9-90

Jnie Aot Szp00

WATER/ |
ELEV. | SAMPLE | SAMPLE BLOW GROUND
FT. DEPTH |NO. |TYPE COUNT: CLASSIFICATION WATER
t [1’4/ v 82 (;“q\/r/ Ve T SANDy w/ bLpuces |
| a.:r' —_ ¢ & Flpes Ll lrD 621eK JamesTorne LAY
Q0 __| ) |ss |7/-/0
2.5 _ ' BeAck conores —<28g ,zhen ole
— Prilers ARk el
, )1rTS~ C : r
st | |ss gggse| one P ¥ bed &fick, LoD S
2.5 M__ F1)l- we
8S
R SS | S-/0¢7 ‘
/80 3 med Dens® 7o pense N Vig 4 OIS T
_ BlownN rgive 0 mepn hAYceo
— w| Me0 TOCOVRSE /07y SAND
[ e /
T 7OAE (LAVELS ,Pos 1)
_ / ::;-—e"‘fég? we 7
- 4
. —
< 195 _ 1T
Jﬂb— Jde.0 \S"!SS. '/‘9“/‘9/
: me0 Pens g &FAY ELIpNe Temed
935 oy < |
950 | b |53 §-8-/8 W7e 7y SHNOD ! Some ELHWLES
e &z 7
28s |
;ao— 7 58 |/-r- Eeown! Ho77ed oo D , /Aych g
A Y - Wl blry s e Tomed S147Y SAND o
I35 , NCO ST/ BLAY Sr/2L7Y E/AY
2507 |8 S5 |9-445 it

Ouio T

esTIDOR, INC.

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



DRILLERS TEST BORING LOG

PAGE_ & of &

TESTHOLE h ‘8

PROJECT: QbRT O©F Clever 8O wcsT‘?ep

CLIENT: hew )W 0P

WATER/ENCOUNTERED 5%y 1\

WATER/COMPLETION ¢ 4

DRILLED@'/?"?O BY: T). Hefuee
| T WATER/ |
ELEV. SAMPLE SAMPLE BLOW . GROUND
FT. DEPTH NO, |TYPE COUNT CLASSIFICATION WATER
335__- | MTO STIEF &8y 727V Cihy
35"0: 9 5= 3“/‘5’ TPACT rFipc sf‘mo/ w il Semc
- Smml wAres Cray <y SieT mors T
_ 70
S Ao ‘
o0 |10 T 3 we?
90 |
435‘"' ™7
s | 6-9-/70
50 |11 MEO Dews & (PAy Craycy
_ SL7 ol F
- ’Mj" $an80 s T
Y90S 1T . le-8-7/
J'o.a__ & 155 7o
—_ w7
595
| S50 ()3 |€3 7-/16
§80 —
LAY '
_ . 10_/6 23
éo0 e/ 155 ? Pepnse Gé”ﬁ/ CIAyey Ste 7
— CRACE S 7 048 T
25— | < | INC SAND , TEALE o
Lo |IS|SS [0-/8-5 (6£8velS 4 L F8ALS fre T

6711 Sunderland Drive @ arma Ohio 44129 o (216) 842-5454




DRILLERS TEST BORING LOG

PAGE_J of ___

TEST HOLE h-8

PROJECT: 00027’ OF Clrvelpand  wesT 3""o |
CLENT: Lews,d ol WATER/ENCOUNTERED &5 /4 11 * |
DRILLED; /@-19-9© BY: ) Heppel WATER/COMPLETION &/ |
WATER/
: ELEV, SAMPLE | SAMPLE BLOW : GROUND
FT.' DEPTH | NO. |TYPE - COUNT - CLASSIFICATION WATER
bbs —_
| : Dense
{llAy CIR SIeT SNO
égg__ < 9, 14-80 / )/ -/
Zo0_ |16 IS5 Lol &eavees & £ FEALS
7; ;“ R SUR——
?‘5’5"_ /7 S5 9“"(?-&3 Y/ IA VA
ATV
s is |ss |ro-19-23
glo. | -
835~ 8-50/3" |
: $Ae T FLACC cm// w/L.ﬂ/rﬁS LveT—
205 T CRAY FINC Tomed S727y
900" PO BS V8-995C | 500.
290" | -
738 \ ot |
9‘/?’__ dl S5 |H5-sely vIDC’N.Sg 6[,4./ (f/ﬁ/c'/ Sre 7
_ oy wl6LAVCLS ¢ R FEABS #ors7
<ol o
Z;} J3 55 (83-5008"\ ;4 ens 6LAY 4Ty 1Ay Z’;
J— £
SANOY e/ b Aveds o £ FEAES

6711 Sunderland Drive © arma Ohio 44129 ® (2 16) 842-5454



PROJECT: PeRT oF Clrve LANO

DRILLERS TEST BORING LOG

PAGEY ot 5

TESTHOLE L -§

sT3£R

. WATER/ENCOUNTERED & 'y 1\

CLIENT: Aol C.olf
DRILLED: /2-)9-90 BY: 0. Heeper. WATER/COMPLETION g/
WATER/
ELEV, SAMPLE SAMPLE BLOW . GROUND
FT. DEPTH NO. |TYPE COUNT . CLASSIFICATION WATER
_ vI0ensE Lony craysy
je3s_ -
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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.O. No. 2430
C. 4533

Gentlemen:

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) gquadrangles’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
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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. 1A 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, C. 3033 and C. 3033A, 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 1lb. 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
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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
deposits 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 site varies in both
composition and consistency. The materials in the fill range
from sand, slag, coal, iron pellets, and ecinders to building
debris such as bricks, concrete, asphalt, glass, and wood. Oil
or sulphur odors were noted in some of the fill samples. Organic
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. ’
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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£fill = 120 pcf above water table

LY
and naturally deposited sand and '= 70 pcf below water table
silt to approximate elevation §55: ¢ = 30° ¢ =0

Clay - Elevation 555 to 530: ¥'= 70 pct
¢ = 0° C = 950 psf
Ky = 60 kcf
Elevation 530 to 518: ¥ = 70 pef
¢ = 0° c = 1400 psf
K, = 85 kef
Elevation 518 to 480: X'= 70 pef
¢ = 0° C = 2000 psf
K_ = 120 kcf
8
Elevation 480 to 450: ¥' = 75 pef
¢ = o° ¢ = 3000 psf
Dock 22E (from south end of slip to 250+ ft. north):
Man—-deposited heterogeneous fill 3ﬂ= 120 pcf above water table
and naturally-deposited sand and ¥= 70 pcf below water table

30° c=0

silt to approximate elevation 555: ¢

Clay - Elevation 555 to 530: ¥ = 70 pcf
¢ = 0° C = 950 psf

Ks = 60 kcf

Elevation 530 to 518: ¥'= 70 pct
¢ = 0° C = 1400 psf

Ks = 85 kecf

Elevation 518 to 480: ¥'= 70 pef
¢ = 0° C = 2000 psf

K, = 120 kef

Elevation 480 to 450: g'= 75 pcf
¢ = 0° C = 3000 psf
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Dock 22E (from 250+ feet north of zouth 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° ¢c=0
Clay = Elevation 555 to 510: ¥'= 70 pcf
b = 4° C = 600 psf
Kg = 45 kcf
Elevation 510 to 480: ¥'= 70 pcf
¢ = 0° C = 2000 psf
KE = 120 kef
Elevation 480 to 450: Xl 75 pcf
¢ = 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° c=0
t
Clay - Elevation 555 to 545: 8 = 70 pcf
® = 0° ¢ = 1000 psf
Ks = 65 kcf
Elevation 545 to 530: 3 = 70 pef
b= 4° C = 600 psf
KB = 45 kcf
Elevation 530 to 518: ¥'= 70 pef
¥ = 0° C = 1400 psf
KE = 85 kef
Elevation 518 to 485: ¥'= 70 pef
¢ = 0° C = 2000 psf
Ks = 120 kef
Elevation 485 to 440: ¥'= 75 pef
= 0° ¢ = 3000 psf

Dock 20 (north 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 ¥ = 70 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 ANALYSTIS

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 1l1. 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 £ill, 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 discuss 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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remains 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
8lip, 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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July 17, 1995

HWH Architects Engineers Planners Inc.
1150 West Third Street

Cleveland, Ohio 44113

Attn: Mr. Peter P. Jancar

Re: Proposed Warehouse
Cleveland-Cuyahoga County
Port Authority
Erieside Avenue and
West Third Avenue
Cleveland, Ohio
J.477

Dear Mr. Jancar:

At your request, we have completed the investigation
of subsurface conditions for the warehouse, which is to be
built for the Cleveland-Cuyahoga County Port Authority. The
purpose of the investigation was to determine the general
subsurface stratification, establish some of the properties
of the materials encountered and to observe any conditions
peculiar to the site, which may influence design or con-
struction procedures. The information obtained was used to
establish some of the criteria needed for the design of
foundations.

The warehouse is to be located on the south side of
Erieside Avenue about 360 feet west of West Third Street.
The warehouse is expected to be a one-story structure, about
246 feet by 420 feet in plan, with a finished floor level
at elevation 582.5. Vertical column loads are expected to
range from 25 to 128.2 kips. Horizontal column loads are
expected to range from 3 to 15 kips. The sketch titled '"Lo-
cation of Borings LB-1", page 8, shows the location of the
warehouse in relation to the site, the locations of the
eight borings, B-21 through B-28, which were drilled as
part of this investigation, and ‘the locations of boring B-20
and #10 which were drilled at the site in 1973 and 1965.
Copies of the logs of borings B-20 and #10 are included for
reference in Appendix B.
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The materials which were encountered at the property
can be better understood by reviewing briefly the geologic
and recent land use history of the area. According to a
bedrock contour map of the area, the property is located
over a deep valley which was eroded into the bedrock surface
before glaciers entered Chio. A secondary bedrock valley
eroded into the main valley wall appears to be present south
of the property. The expected depth to rock is in the order
of about 120 feet or more. The bedrock valley was filled in
by soil deposits which formed as several continental ice
sheets invaded the area. As each ice sheet advanced from
the north, the outlets of the streams flowing in the former
bedrock valleys were blocked, resulting in the formation of
lakes in which sediments were deposited. As the ice sheets
continued their advance south of the property, the lake waters
were displaced, and the sediments which were laid down in
them were displaced and squeezed by the weight of the advanc-
ing ice. When the ice sheets retreated, sediments carried
by the ice were left behind and new sediments were deposited
in lakes which existed till the retreat of the ice sheets
progressed far enough north to uncover outlets that would
drain the lakes. Streams are likely to have formed when the
land was uncovered. It is likely that these streams eroded
some of the materials which were deposited before their for-
mation., The last retreat of the ice sheets from the area
was accompanied by the formation of several glacial lake
stages which preceded present lake Erie. One interpretation
of the glacial lake stages which preceded present lake Erie
i1s included on page 9. The early stage of lake Erie was
somewhat lower than the present lake level. This means that
it was possible for the Cuyahoga River to erode to levels
lower than the present lake level. This lower level of ero-
sion would then have been filled in with soft sediments as
the lake level rose. According to an 1835 map of Cleveland,
an excerpt of which is included on page 10, the property was
part of lake Erie. West Third Street was then known as
Seneca Street. According to the 1874 Lake Atlas, an excerpt
of which is also included on page 10, the area south of the
property was filled in for the construction of railroads and
the Union Passenger Depot. Excerpts of the 1881 Hopkins
Atlas and the 1898 Krause Atlas are included on page 11.
They show that the property was still part of lake Erie. An
excerpt of the 1896 Sanborn Atlas with revisions to 1910,
which is included on page 12, shows that most or all of the
warehouse site was still under lake Erie. An excerpt of the
1912-13 Sanborn Atlas on which the warehouse location is very
roughly superposed is included on page 13. It appears to
show that the western edge of the warehouse and the southwest
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corner had been filled. The 1912 Hopkins Atlas with correc-
tions to 1921 shows that the south and east end of the ware-
house site had been filled and that parts of the west edge

of the warehouse site which was filled in 1912-13 had sloughed
into lake Erie. An excerpt from this atlas on which the ware-
house location has been very roughly superposed, is included
on page l4. An excerpt of the 11 October 1935 map of Cleve-
land Harbor on which the warehouse has been very roughly
superposed, is included on page 15. It shows that the ware-
house area had been filled in, and that railroad tracks were
present near the east end of the warehouse. An excerpt of
the 1932 Hopkins Atlas with revisions to 1941-42 on which the
warehouse location has been superposed, is included on page
16. It shows that a drainage ditch had been excavated across
the middle of the property. The ditch is narrow at the south
end of the warehouse and wider at the north end of the ware-
house. It is possible that the flow in the former diteh is
being carried by the sewer which is present in the warehouse
area. An excerpt of the 1978 Cuyahoga County Sanitary En-
gineering Department topographic map on which the proposed
warehouse has been superposed is included on page 17. It
shows that a pile of material about 20 feet high was stock-
piled over the southwest corner of the warehouse in 1978.

The materials which were encountered consisted of man-
deposited fill extending to depths ranging between approxi-
mate elevations 559.21 and 566.32, overlying sand. Except
at borings B-22, B-23 and B-26, the level of the bottom of
the fill was consistent with the expected level of a lake
bed. The lower level of fill at boring B-22 appears to be
due to the penetration of what appears to be organic mater-
ials dumped into the lake, into the sand layer. The lower
level of fill at borings B-23 and B-26 may be due to the
earlier excavation of a drainage ditch across the site. The
density of the fill is variable as indicated by standard pen-
etration blow counts ranging from 53 to 1 blow for 2.0 feet.
The composition of the fill is variable. It contains com-
pressible organic material in some areas, and sandstone
boulders, cemented slag and rubble with possible voids in
others. At least one former railroad track may be present
near the east end of the building. The driller reported diffi-
culty in augering through the fill and maintaining the
plumbness of the drilled hole through the fill. The sand
under the fill extended to depths ranging between approximate
elevations 556.71 and 559.90. The gradation of the sand
(see Appendix C) indicates that it was deposited in a former
lake. We infer that this former lake preceded the generally
recognized glacial lake stages preceding present lake Erie,
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which are shown on page 9. The sand was underlain by clay
which extended at least to approximate elevation 503.31, the
full depth explored. All of the clay possesses a varved
structure which is characteristic of material deposited in
glacial lakes. The term "varved" refers to a soil consist-
ing of alternating layers of fine sand, silt and clay. The
upper clay to depths ranging between approximate elevations
526.40 and 538.84 at borings B-21 through B-27 contained
samples where the varves were inclined significantly to the
horizontal. We infer that the inclination of the varves is
due to ice action and classified this material as till even
though it does not necessarily meet the usual definition of
the term till, This upper till layer at these locations has
water contents generally less than 30 and dry densities gen-
erally above 100 lbs. per cubic foot. The clay below the
upper till at borings B-21 through B-24, B-26 and B-27 and
below the sand at boring B-28 showed horizontal varves, water
contents generally above 30 and dry densities generally under
100 1bs. per cubic foot. Even though this clay has been pre-
compressed to pressures in excess of the present overburden
pressure by glacial ice, it was classified as a lake deposit
on the boring logs. The lake-deposited clay at borings B-23
and B-26 extended to elevations 528.74 and 529.29, the full
depths explored. At borings B-21, B-22, B-24, B-27 and B-28
the lake-deposited clay extended to depths ranging between
approximate elevations 509.45 and 534.31 and was underlain

by clay till which extended to depths ranging between approx-
imate elevations 503.31 and 505.34, the full depths explored.
This lower till contains some material having characteristics
of typical tills and much varved clay which has been com-
pressed by glacial ice. This till generally exhibits water
contents less than 25 and dry densities generally higher

than 105 lbs. per cubic foot. The material under the sand

at boring B-25 consisted of till to approximate elevation
503.40, the full depth explored. The till above approximate
elevation 526.40 has many of the characteristics of the up -
per till at the remainder of the borings. The till below
this depth has many of the characteristics of the lower till
at the remainder of the borings. As may be expected, fill
dumped into the lake penetrated into the surface of the sand
at the bottom of the lake. Where the penetration was mini-
mal, the material was classified as sand. Where the penetra-
tion was significant, the material was classified as fill.
The clay under the sand appears to be material which was
formed in a glacial lake and then displaced by glacial ice.
This means that there is less than usual continuity of the
strata horizontally and vertically at the site.

FARROKH N.SCREWVALA INC. « CLEVELAND, OHIO



HWH Architects Engineers
Planners Inc. -5 - July 17, 1995

Ground water levels during exploration ranged between
approximate elevations 573.24 and 575.74. Ground water lev-
els should be expected to fluctuate, depending on the level
of water in lake Erie and on variations in the amount and
rate of precipitation.

The building columns cannot be supported on the exist-
ing fill. The ground conditions are not favorable to the
safe and economic use of drilled caissons. The building can
be supported on piles. Augered piles are likely to be more
economical than driven piles and we recommend them for your
consideration. Obstructions which are present in the fill
may cause difficulty with both driven and augered piles. We
recommend that the site preparation procedures discussed be-
low be followed to minimize such difficulties. We estimate
that a 14 inch diameter augered pile extending to elevation
520 can develop a design load of 25 tons or more. In order
to confirm the design capacity, we recommend that at least
one pile test be performed at or close to boring B-28. 1In
order to ensure proper quality control, a positive displace-
ment pump calibrated to a stroke counter, flighting without
gaps and auger hoisting equipment that allows smooth and
steady withdrawal of augers at a constant rate must be used.
Grout volume per foot must be recorded and plotted during
withdrawal of the augers and compared to the theoretical vol-
ume. Piles which are required to resist horizontal loads
should be reinforced. Even though heavy floor loads are
planned, the scils under the fill can support those loads
without experiencing large settlements. Much of the settle-
ment under the floor load will develop in the fill. The fol-
lowing site preparation procedures can be used to reduce the
floor settlement,

For best results, all of the existing man-deposited fill
should be removed. The ground should then be brought to the
required grade by placing clean, inert, granular fill to
about a foot above the water line. The ground should then
be rolled with at least 20 overlapping passes of a heavy (at
least 10 tons) vibratory roller. Additional material will
need to be added as the fill compacts under the rolling. The
ground should then be brought to the desired grade by placing
clean, inert, granular fill in thin (10 inches maximum), hor-
izontal layers and compacting each layer with at least 5 over-
lapping passes of the heavy, vibratory roller. The existing
granular fill, including rubble and boulders, may be reused,
provided that the rubble and boulders are appropriately loca-
ted and worked into the layer being compacted.
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If the above procedure is not cost effective, the fol-
lowing alternate which will require more maintenance of the
warehouse floor can be used. The building area should be
excavated to about a foot above the water table at the time
of construction. The fill at the column locations and the
organic sand in the fill near boring B-26 should be removed
entirely and be replaced with clean, inert, granular fill
which is small enough to permit easy augering of the piles.
The ground should then be rolled with at least 20 overlapping
passes of a heavy (at least 10 tons) vibratory roller. The
ground should then be brought to the desired grade by plac-
ing clean, inert, granular fill in thin (10" maximum), hori-
zontal layers and compacted with at least 5 passes of the
vibratory roller. Rubble and boulders from the existing
fill can be worked into the new fill, if they are appropri-
ately located and are properly worked into the lift being
compacted,

An existing sewer is to be rerouted outside the build-
ing area. The abandoned segment of sewer should either be
removed or filled with concrete.

Our findings were based on the following information and
are subject to the limitations given below.

The eight locations, B-21 through B-28, which are shown
on page 8, were selected for exploration and staked out in
the field by G & T Associates Inc.. Borings were drilled at
these locations by Ohio TestBor, Inc. between June 22 and
July 6, 1995 in general accord with the "Specification for
Subsurface Exploration' which is included for reference in
Appendix A. Samples of the materials obtained in the field
were brought to our laboratory, reviewed and tested.

Pages 18 - 25 titled '"Laboratory Log of Boring graphi-
cally show the materials encountered and the results of some
of the tests performed. The column titled "Blow Count' re-
fers to the standard penetration test and indicates the num-
ber of blows of a 140 1lbs. hammer, dropped from a height of
30 inches, required to drive a 2 inch o.d. sampling spoon 12
inches into a stratum. Where a figure such as 1/2.0 appears
in the same column, it indicates that one blow on the spoon
resulted in a penetration of 2.0 feet. The column titled
"Unconfined Shear Stress p.s.f." refers to one-half of the
unconfined compressive stress at failure. Because of dis-
turbance during sampling and the occurrence of inclined
varves in some of the samples tested, the strength of the
materials in the field may differ from the strength indicated

FARROKH N. SCREWVALA INC. « CLEVELAND, OHIO



HWH Architects Engineers
Planners Inc. -7 = July 17, 1995

by the laboratory tests. This was allowed for. Results of
sieve analyses done on some of the samples of granular mater-
ial are presented in Appendix C.

The above was based on a limited number of borings on
the assumption that the materials encountered do not vary
significantly between the points explored. This assumption
must be verified during construction.

Yours sincerely,

FARROKH N. SCREWVALA INC,

Farrokh N. Screwvala
President

FNS/js

FARROKH N. SCREWVALA INC, ¢« CLEVELAND, OHIO
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T .

Dock 26

Lake . Lake i
: Erie ' Frie

105’

105"

Existing
Warehouse

[ws)

s

~J

v

1

]

@
105!

Proposed
Warehouse

e } -*—Indicates approximate boring location.
{P Indicates approximate location 1973 boring.
-4% Indicates approximate location 1965 boring,.

Scale 1'"=200'

Location of Borings LB-1
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LAKE STAGES OF THE EARLY ERIE BASIN

ELEVATION OF LAKE STAGE

ABOVE SEA LEVEL - IN FEET

800 .
780 ]
760 ]
740
720 ]
700 J
680 .
660 ]
640 1
620
600 -
5804
560 .

T T Y T T T

L12

T ¥

14
13

- Lowest Lake Maumee
- Middle Lake Maumee

Middle Lake Arkona
- Lowest Lake Arkona
- Possible Low Stage

h SR v BN B o SO U, T A SO N
i

~ Lake Whittlesey 738

-~ Highest Lake Maumee 800

760
780

- Highest Lake Arkoma 710

700
695

- Lowest Lake Arkona II 695

10 - Highest Lake Warren 690
11 -~ Middle Lake Warren 687

12 - Two Creeks ?

13 - Lake Wayne 655

14 -« Lowest Lake Warren
15 - Lake Grassmere 640
16 - Lake Lundy 620

675

17 - Early Lake Algonquin 605

18 ~ Early Lake Erie

LAKE STAGES PRECEDING PRESENT LAKE ERIE (After Hough)

FARROKH N, SCREWVALA INC. » CLEVELAND, GHIC
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LABORATORY LOG OF BORING

Surface Elevation 578.95

Boring No. B-21 _

B [ b=
»e g | = .
o | 9 ]
o W = = | .
] g [ H o fwaw (-9
] g9 I . b
e o s |8 mlg e o
e c | ) 9 . b
o 3 o 1A dlge | |0
-l ol S 1 .Description - Clg |9 lda = s
L] o N - + £ @ ! a
Fu] el 3 | O o ] 0 ] ]
' o o o g H - S
g 181 3 E g | ~ | g0 ) H
a b mfo; = | A P =] v A
i O\ Fill: asphalt (3"), limestgne gravel (3)
all wood railroad tie (8")
12 black cinders and slag with sand seams
\\k and traces of glass and wood
11 \
2/.5 \
3.5 \ )
i black and brown cinders and slag with
10 37 §§§ sand and slag boulders and cobbles
6/.5 \\\N
36/.5\&\
=% Sand, gray with some silt, traces of gravel
RE and  white precipitate (lake deposit)
20 17 R
Clay, gray, silty with seamgs of fine sand B
3.5 and si1lt and traces of gravel, varved 28 .0 378 h1.7] 98
5/.5 with inclined wvarves (till) 26:8 811 19:7 102
30 11 26.1 1,160 [15.3]| 105
.:.I 3/.5
5.5 26.4 1,084 (19.5{105
2 {4/
40_" 653 24.6 1769 17.2[103
:I 2/? - , gray, silty with seams of fine sand
37 and” silt, varved (lake deposit) 30.7 523 111.8 _97
¥ l2s5 -
50 3/.5 31.3 631 [19.7( 99
/ R
zﬁg 33.9 603 [20.5] 91
/
60 372 33.3 564 [18.6
7 32,5 578 0.3 98
A 33.3 451 RO.41 95
70 gﬂg T , gray silty clay with seams of fine 12.8 1,796 19.7]|120
’ sand and silt and traces of gravel
and rock fragments, varved with in-
clined varves (tili)
17 15&5 End of boring at 75.0 ft. 16.6 2,406 p9.41121
8oL ] _ Encountered water at 6.0 ft. Date| Stajted:| 7-6495
- T_gn «
i Water at 5'-5" on completion. pPatel Comfletefi: 7-7495
- For definition of geologic terms see text. . '
J Localtion Cleveland, Ohio
: Job No J. 47
an|
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LABCRATORY LOG OF BORING

Surface Elevation 578.71

Boring No.

B-22

B H =
e ] o E
g 3] W
o o [=1 K = ]
a o + — W W =
o 318 P 0y
. g g |2 =] =l
= 3 o |~ | - o oo | e p
s 8 i Description - il S ]dw |= s
<. |~ ] . w | o ca |- |3
& [« x Ral (] = w [+ -} ]
= 18| 2% AR ELEF AR
S {al=ala x | 4 M | Dwur|lw | &
Fill: denge slag and limestone gravel with
g s5an
12 brown sand, slag, gravel, bricks, wood
and sandstone with chemical odor at
, .0 ft.
17 \
4/.5
7/.5 :Q§
10 13 SSE
ikh___ sand ravel, sandstone cobbles and
x gﬁg :§h rubbieg
‘\\"— gray sand with peatlike organic in-
clusions, cinders and chemical odor
20 28 %\ 41.9
w510 Sand, grag with traces of §rave1, silt and
T, cinders (lake deposit)
Clay, gray, silty with seams of fine sand
a?d silti vargid, githztgi%tinc%¥sions
of organic matter to . . a some
3 Thelined varyes (cid1) " 29.2 722 118.21102
545 .
30 8/.5 27.8 706 |20.1] 102
9 27.5 1,290 (20.1 99
40 11 27.0 B79113.41101
s 8ray, silty with seams of fine sand
and silt, varved (lake deposit)
4 133.5 462 120.5] 93
50 4 32,2 456 120.2] 94
7 ' gray, silty with rock fragments and |26.6 1,002 {20.7] 103
’ %nc ﬁsionsyof varved clay (till) g
60— 16 23.8 1,303 120.2| 105
:l 118 23.5 1,709 116.2f 106
| pois
70 15/5 19.1 1,506 |17.0] 115
EL 28 . 18.7 2,341119.9; 114
11 End of boring at 75.0 ft.
801 Encountered water at 6.0 ft. Date|Starfted: 6-23-95
i o4 Water at 4.0 ft. on completion. ‘ . e_nd_
- Water at 4'-6" on July 7, 1995, Date|Completed: 6-23-95 ‘
1 For definition of geologic terms see text. |, ation: Cleveland, Ohio -
- * i ]
1 Indicates no recovery Tob To. : 1447
90| ]
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LABORATORY LOG OF BORING

Surface Elevation _578.74

Boring No. B-23

[ =7
® i w .
X ¥ | 3]
9 o .
o o g e . =
e} =} kS ] [ 1w
o iy - . )
U o o E mole @ o
c =1 N o a . —
g1.] 2 ipe S1=13 |5 5 |E
ol S |4 Description o m la wl o g
= 1= Q M — o g al A N
] [« = =] Q =] 4] =] 1] jo]
o E C E u = © JoowN H )
U 3] =~ A 3] o~ — =} i f] 9]
‘@ jwrnlm fo = = B D wlom;m (=
115 \Q: Fill: cinders, siag and Limestone gravel
7ﬁ5\*\\_" brown and black sznd with gravel,
cinders, slag, red brick and organic
9 silt 41.6
2/.5 '
16/. 4 | . . 38.3
red brick rubble, possible concrete
10 \\\ rUbblﬁi possible Eoidsdand gsand with
1]2&)\\k possilble hydrocarbon odor 76.1
“\\" black orEanic silt with possible
hydrocarbon odor
4y, 5\k\ 59.2 228117.4] 66
6/:5:i§-_ sand with wood, cinders and possible
i\ hydrocarbon odor
paxy gray with some gsilt and traces of
gravel, slag and cinders (lake
20 %%k‘ deposit)
gray silty with rock fragments,
organic inclusion and many seams of
varved clay with inclined varves
14 (till) 23.0 1,925 {18.4} 108
4/,5
30 6/.5 25.6 1,001|20.3} 102
gkg 21.6 872117.71 109
.3
40 gfs 26.8 663 |15.0f 106
» gray silty with seams of fine sand .
and silt, varved (lake deposit)
4 . 31.2 601 |20.4) 97
50 4 30.0 542 §20.4] 98
End of boring at 50.0 ft,

Date Started 7-6-95
Date Completed 7-6-95

Remarks: Encountered water at 6,0 ft.
Water at 5'-9" on completion.

Water at 5'-6" on July 7, 1995.
For definition of geologic terms see text

Location: Cleveland, Ghic

Job No.J,477
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LABORATORY LOG CF BQRING

-

Surface Elevation _ 579.25 . ' Boring No. ~B-24
i 3 Rz
e g | o .
9 | ¢ u
o ) g |2 .
U s | w H |[nw o
o 318 = | o w e
“ E g j+4 |5 |g - o
o 5 . o | - |2 e | P
- 1.1 84 Description - Clte 90wl g 5
= |- o TR Oilga l4 |8
W lae]l 212 a ] w | ow o
o B Q E z :{ -ﬁ g b 5 i
g |31 2 |a =J m [ Dwm v |a
Fill: cinders, sla ravel and sand
10/5 \\“" brown, gray gﬁdgblack sand, cinders,
16/5 slag, coal, wood, bricks and glass
3 .
373
1/.5
1A.0
11 %
N
6/.5 |%] Sand, gray and black, with traces of silt,
10f2;§3 slag and cinders (lake deposit)
sl , gray with some silt and traces of
ﬁ$§ gravel and vegetation {lake deposit)
. A0
34 [
an Clay, gray, silty with seams of fine sand
and silt, varved with inclined varveg
6/.5 and thin organic seams (till)
9/.5 24.40 28 | 6 )1,695]20.2f 107
7 28.9} - 811)18.8} 100}
g - 28.7 930 120.3} 101
5/
372 25.4) 955 {20.8] 102
6/.5 .
11/.5 26.3 843 120.1] 102
,» gray, silty with seams of fine sand
and” silt, Vvarved (lake deposit)
. 5/ _ :
3/.§ 32.6 558 [20.2{ 93
/. _ :
§ﬁ§ 31.8134 | 11 | 51620.7] 95
2/,
eo_jl 3/.§ 30.3 756 119.9{ 97
ér ) ' 28.8 728 {21.1¢ 100
4/ s s » gray, silty with gravel an% Tock 4
Iragments_and inclusions of varve 17.1 2.138 [20.1
YOi 12/.5 clay (till) , 18.0 2150% 50:1| 133
22 - 15,7 2,807 [20.1] 122
14 End of boring at 75.0 ft. |#,807 120.1
80_: Encountered water at 6.0 ft. Date] Starjted: 6-24-95
o Water at 5'-8" on completion. : . .
b Water at 5'-6" on July 6, 1995 DateComplleted: 6-23-95
4 For definition of geologic terms see text. {Locagion: Cleveland, Ohio .
"_‘ Job Ko.: J. 447
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LABORATORY LOG OF BORINGC

Surface Elevation 576.90 . Boring No. B-25
B3 '5 S i
- ] 3]
o) o <} K2 v
1) o ) L} v =9
] @ I d . >y
- o o a  ow 2
=] =] - ~ U - )
=) pa } Q - - o o [ 0
ol 8 { Description I 1812 o £
= [ o) VI o cw |- et
i =% = at 1] o ()] Qo u o
s |E1 8¢ A R ER NN
g g S 22] = — ay = owm 4] (=}
N Fill: ¢inders, coarse and fine slag,
g limestone gravel, clay and wood
4 §
; N
7 \
\
ol Sand  , gray with traces of silt and
16 N cinders (lake deposit)
ijé Gravel, gray with some sand (lake deposit)
Cla , gra silty with seams of fine sand
11 4 gndyéilt, garved with some 1inclined}26-3 549 [14.41108
varves (till)
12y 14 28.2 1,200 J20.1] 99
9 27.1 640 120.3) 103
7 : 26.7 451 (14.9] 96
9 27.2 917 |20.5] 107
6 29,2 471 115.6]103
7  2ae 881 20.3| 107
» Bray, silty with gravel rock frag-
mfnts aui Tany inclusions of varved
14 clay (till 21.7 1,709 [20.5{111
16 22.5 1,443 19.6]{109
16 ‘ 23.2 1,804 [26.1] 109
1545 :
23/.5 15.3 3,875 [19.8} 125
36 16.0 2,461 20.9] 129
i Erd of boring at 75.0 ft.
] Encountered water at 2.0 ft. | Datq Startedq{ 6-2Pp-95
o Water at 2.2 ft, on completion.
letdd: 6-22-95
1 Water at 2'-2" on Jume 26, 1995. Datg Complete
N Water at 2'-5" on July 6, 1995. Loedtion}k Cleveland, Ohio
h For definition of geologic terms see text. Job [No. : J.477
]
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LABORATORY LOG OF BORING

Surfzce Elevaticn 576,20

Boring HNo. B-26

v -y
= e .
2 a ] 1=
-~ ] 2 2 . 3
"f'-' c o 15 I =
it - 2 E > o Z
—_ E = — u} o] . o
- = . . B — e Eoog e n
A ol S |4 Description = - A IR - 5
= — < ] o o i )
+~ = 3 s U = 0 0] U ]
o = < E - oy v] J = 15 -
i 2t} — = 7] = — = I d ~
s w = w2 = — =9 o v ow;m =
\Q?—Eill: cinders, slag, gravel and sand
. brown and grav sand, with gravel,
Ga \\\ slag cinders, bricks, sandstone
\K\ cob ies, glass and wood
17 \
l;'i:it__ black organic silty sand ﬁ%g.g
345 .
‘\\—“ sand with gravel, slag, cinders,
10 3 \\K bricks, sandstone cobbles and wood
17 h\ .
w1 Sand, %ray with traces of brown, with
X races of silt and gravel (lake
. deposit)
20/, 5l
20 - )
1175 Clay, gray silty with inclusions of varved 23.6
clay with inclined varves and traces
of organic matter and rock fragments
(till?
19 21.4 3,007 17.1] 113
6/.5
30 1043 23.8 1,662 {16.7} 107
12 25.2 1,575114.91105
6/.5 _
40 10/.3 22.7 1,199 {19.8] 107
T , gray silty with seams of fine sand
5/ and silt, varved (lake deposit)
5.3 31.1 50120.8| 99
>0 4 } , _ 30.6 503 |20.5{ 100
tnd of boring at 50.0 ft.

Remarks: Encountered water at 6.5 ft.

Water a2t 3'-5" on completion.

Water zt 3'-0" on July 7, 1995

For definition of geologic terms see text.

Date Started 7-5-95

Date Completed 7-6-95
Locatien: Cleveland, Chio

Job No. J.457
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LABORATORY LOG OF BORING

Surface Elevation 580.34

Boring No. B-27
] ¥ k]
" S |8 ;
o o E L. .
o [=] o ] [Fa 3] (=9
3 o > |o o« >
! o g |- S1o a
= 3 o |4 - S o | ae "
“ 1,1 814 Description - il |9 wlc g
=R o o o 2w - | 8
o £ g a) W =) w oo o
=% =} o E ﬁ .H ﬂ 8 ﬁ b b
& a1 R |a =z |03 | &8 |5a]|la &
\\“Eill: cinders, slag, gravel and sand
‘\\ brown, silty sand with cinders, slag,
53 \\K wood, brick, and sandstone boulders
48 \\
3/.5 ‘\\_“ brown, black and %ray sand with cin-
575 \\k ders, slag, gravel, wood, bricks and
) “\\ sandstone
10 75 §
:' 23 = Sand, gray with traces of silt (lake deposid)
20 14 Clay, gray, silty with seams of fine sand 23.4 1,394 1%.9]103
and” silt and thin inclusions of
organic matter, varved with inclined
varves (till)
24 23.1 1,079 ]10.1]106
30 7 29.1 471 120.2} 98
{
8 26.7 644 120.31102
40 14 23.1 637 |20.3{ 106 |
., gray, silty with seams of fine sand
275 and silﬁ,fvarved with ﬁrages of %ravel
372 and roc ragments (lake deposit 31.1 640 |20.0f 101
2/.5 .
50 3.5 30.8 479 120.3] 94
2.5
3/.5 30.2 481 120.7] 94
gray, silty with gravel and rock 18.0 202 119.7111
60 14 ’ fragéents and inclusions of varved 244 1,289 [20.6 lOg
celay (till)
12 23.8 993 |20.8] 108
70 18 23.3 1,369 120.9| 106
37 _ 16.4 2,764 120.2} 121
o End of boring at 75.0 fr.
BOF: Encountered seepage at 6.0 ft. Date| Stanted: 6-26-95
“ Encountered water at 7.0 ft. ' -
‘ t -23-95
] Water at 5'-10" on completion. Date) Complete 6 ?
4 Water at 4'-7" on July 6, 1995. Locafion3 Cleveland, Ohio -
j For definition of geologic terms see text. Job No.: I.417
90 ]
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LABORATORY LOG OF BORING

Surface Elevation 578.31 Boring No. "B-28
RE "
- .
o ) 3]
° = o I B .
m L3
< 2 RN z
o |~ - c o | e
= 8 Descripti o ¢ |Z g
v 3 — escriptlion Y 3 n g g E g
i 2 @ 3 w 0w o
- Bl a | o @ | 0w VIR IS
% E Si E. 1] Lol — [~ S o =
[=] W = 4] = -1 = =] 4] (&
N Fill: fine to coarse slag, gravel, cinders,
bricks and wood, possible abandoned
21 L railroad track
fine and coarse sand with gravel,
%%g b slag with some cementation, cindérs
. QQi and bricks
22 Qk&
10 40 k
A\
siwi] Sand, gray with traces of silt, gravel and
AN wood (lake deposit)
23 |5
?EE_“ » gray with some gravel and traces of
20 44,5 s§ilt, wood and vegetation (lake '
6/.5 deposit) . . 29.0 633 |18.2]. 99
Clay, gray, silty with seams of fine sand
and silt, varved (lake deposit)
6 31.0 442 120.51 99
30 7 29.1 789 |20.2} 99
9 27.3 734 120,71 99
40 ‘5 35.8 408 117.0] 96
4 s gray, silty with seams of fine sand |76.5 769 20.0| 104
and silt, varved with inclined
varves and inclusion of possible
slate arrowhead at 50.0 feet (till)
50 7 26.1 682 [20.71103
43
/. 26.4 791 [20.4105
60 11 25.2 1,068 ]19.3{105
s %ray, silty with gravel and rock
ragments and inclusions of varved
17 clay (till) 22.8 1,957 {20.7] 107
70 19 18.9 1,184 [19.8] 112
26 14.7 2,049 £20.0] 123
4 End of boring at 75.0 ft,.
B0 Encountered water at 5.5 ft. Datd Stafted; 6-212-95
J En;zuntered wet zone from 5.5 ft. to 75.0 Datd Completdd: 6-28-95
f Water at 3.9 ft. on completion. Locdtionf Cleveland, Ohio |
Water at 3'-9" on June 26, 1995. *
8 - . J. 477
. Water at 3'-9" on July 6, 1995. Job [No
- For definition of geologic terms see text.
90} ]
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SFECITICATION
FOR

SUBSURFACE EXPLORATION

SCOFPE OF WORK:

The work required includes advancing of drill holes,
sampling of the materials encountered, classifying and
reporting the depth and thickness of each stratum, and
observing and reporting the ground water conditions.

The contractor shall drill borings at the locations

shewn on the attached drawing, perform such other labor
and services as may be necessary and reasonably inci-
dental to obtaining and classifying samples of the mater-
ials encountered and shall submit complete and accurate
logs of all of the borings drilled.

The contractor shall satisfy himself of the locaticens
of all underground installations such as gas lines,
water lines, sewers, electrical cables, telephone
cables, or other structures; advise the appropriate
owners of such installations of his operaticns; and
shall exercise precaution to avoid damage to such in-
stallations.

The following data shall be determined and reported on
the logs:

1. A true cross-section and visual classification of
the materials encountered in each borehole showing
the depth and thickness of each stratum.

2. All available information on ground water condi-
tions and a record of the ground water levels.
Water level readings should include at least a water
level upon completion and a water level 24 hours
after completion. When a 2% hour reading is not
possible, a reading prior to backfilling shall be
cbtained and the time after completion noted.

3. The hardness or compactness of the stratum as de-
termined by a penetration test performed, in accord-
ance with ASTM D 1586-67, while sampling with a
split barrel sampler.

4, Indications of obstructions encountered, such as
boulders, rubble, or old foundations.

FARROKH N. SCREWVALA INC, « CLEVELAND, OHIO



5. The depth and thickness of voids or cavities as
determined by tool drops or other means.

6. The depths at which drilling water was lost into
the ground.

7. The depths at which seepage i1s enccuntered.

8. The depths, if any, at which sudden changes in the
water level occurred.

8. The length of sample recovered during coring for
each run of the core barrel.

All incompleted borings shall be reported in the same
manner as completed borings. The contractcor shall in-
clude on the log of each incompleted boring the reason
for not completing the hole.

Samples of the materials obtained shall be delivered to
the laboratory of Farrokh N. Screwvala Inc., 343 The
Arcade, Cleveland, Ohio 44114. Samples sghall be pack-
aged and shipped in & way that will avoid freezing or
disturbance of the samples.

All work shall be performed in accordance with appli-
cable building codes, city, state, and federal and &as
specified herein.

DRILLING OF BOREHOLES:

Borings are to be drilled to about the depths shown on
the attached drawing. The work shall be performed so
as to permit the taking of frequent undisturbed samples.

Borings shall be drilled vertically, unless indicated
otherwise, in accordance with standard, sound drilling
practices. The size of borings and casings shall be
large enough to accommodate the size of samples to be

cbtained.

SAMPLING:

Unless otherwise indicated, samples shall be obtained
at 5 ft. intervals or at every change in stratum,
whichever is more frequent.

Samples in scoil and scft or weathered rock shall be ob-
tained with a split barrel sampler in accordance with

the standard method for "Penetration Test and Split
Barrel Sampling of Soils," ASTM D 1586-67. In soft co-
hesive soils the engineer may require samples to be ob-
tained with a thin-walled metal tube. Such samples shall

FARROKH N. SCREWVALA INC. + CLEVELAND, OHIO



be cobtained in accordance with the standard method for
"Thin-Walled Tube Sampling of Soils," ASTM D 1587-7Y4.
In rock cr in soils which are toc hard to sample by
soll sampling methods, the engineer may require diamond
core drilling to secure intact samples. Cores shall be
obtained in accordance with the standard method for
"Diamond Core Drilling for Site Investigation," ASTM D
2113-70. For this work, cores shall not be less than
2-1/8 inches in diameter.

Wherever possible, the length of samples delivered shall
be at least 4 inches.

In some instances, as determined by the engineer, dis-
turbed samples from auger borings or probes may be
sufficient. 8Such borings shall be performed in accord-
ance with the standard method for "Soil Investigation
and Sampling by Auger Borings," ASTM D 1452-65.

SAFETY AND SITE MAINTENANCE

The drilling contractor shall comply with &ll appli-
cable safety regulations.

Drill holes shall not be left open and unattended.

When heoles are left open to permit observation of ground
water conditicns, they shall be provided with a cover

or other means to prevent injury to the public cr other

workmen,

Upon compietion of the boring and the ground water ob-
servations, the contractor shall fill the drilled hole
and restore the area as closely as possible to its or-
iginal condition. Drill holes shall be filled in such
a manner as to insure against subsequent settlement of
the backfill, resulting in a hole hazardcous to persons,
animals or equipment.

FARROKH N. SCREWVALA INC. « CLEVELAND, OHIO
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LADURKALOUOLY LUG UE DO LINGT

cthod of Sampling: ' Boring No. D-20
alit spoon Shelby a
re drill 3 Auger Q Surface Elevation 5§79, 4
I
) SUMMARY COF TEST RESULTS
B
2 © -
= N w -t
s |6, : 5= 5
- 6w |8 @ 17 " T " i
> DESCRIPTION SLleE| 5] Bl Alg 2
~ o919 g 2 g >le n ~
o o 5 o’ = i 5 et = Al
o = ~ b — vl B ]
ol I - w© = 2 d = 8
=l 2~ |8 &) 51 2| 2]0 K = o
Ak SwlgEl 5] gl sge ) & g9
A|a Al laa; =zl 3l KnPpd ! & 5 =
F e ¥IIl brown & black sand, cinders &
. % brick 5 3.5
? % brown clay w/gravel & sand 4 6.5(19. 8
E_i\\m black cinders & slag 6 110.,0
4
o ’*5% gray sand w/trs. of cinders: 12 115.0
_k brown & gray silty sand w/trs.) g 20,0
E . of cinders
1 . :
_ [pclay, gray, silty 14 {25,0/25.8 880 {10.9 101
F End of boring at 25. 0!
3
.
"TMARKS
~iter at 6. 0' upon completion Boring Completed: 2/24/73

Locaticon: Cleveland, OChio

Job No.: C. 2337

DAVID V., LEWIN CORP. /GEOTECHNICAL ENGINEERING/CLEVELAND, OHIO




4120 AIRPORT ROAD

THE H. C. NUTTING COMPANY CINCINNATI 28, OHIO

TESTING ENGINEERS ANp SOILS CONSULTANTS

val A MUTUAL PROTECTION TO CLIENTR, THE PUll..lc. AND OURTELVES, ALL REFORTE ARZ FURMITTED AS THA
COMPFIDENTIAL PROPERTY OF QLIENTE, AMD AUTHMCRIZATION FOR FUBLICATION OF STATEMEINTE, COHCLY SHOM, 2"26'65 * jh
Of LXTRACTS FROS OR REGARDING OUR REPORTS i3 AKRIRYED PENDING OUR WRITTEN APPROVAL. ' .

Page 1 of 2
TE_ST BORING REPORT
2861.9
CUENT Beiswenger, Hoch, Arneld & Associates ORDER No.
PROJECT West Ninth' Street Pier, Cleveland, Ohio HOLE No. 10
LOCATION As shown on plan
DRILLER. W, Martin DRILL No._18 DATE STARTED 2-15-63
ELEVATION REFERENCE 578.0'% DATE COMPLETED 2-17-65.
CASING: DIAMETER : 3,5"1.D, Hollow Stem Augers HAMMER WT, FALL
n "
SAMPLER: DIAMETER & TYPE 2"0.D. Split Spoon HAMMER WT.140% _eart 30
" DEPTH TO WATER; IMMEDIATE __1:2". UPON COMPLETION. Hole caved at 77
DEFTH TO WATER._ DAYS AFTER COMPLETION — WATER USED IN DRILLING. No
TYPE BL.OWS PER [Hammer
. ILEYATIOM | DEFTH DESCRIPTION OF MATERIALS SAMPLE SAMPLE OF 6" ON Blows on
- No. DEPTH SAMPME | SAMPLER Casing
378‘.0' 0' of Tare Hed, |per Foot
_ 1 0-1.5 | s§ | 4-4-5
5! ¢ Cinders , moist - loose © 2 2.5=4 5SS l-k-k
~to very loosze: : -
573.0 | 5' 3 5-6.5 | S8 3-243
2.5¢ Slag and cinders, ' '
moist - loose
570.5 .7;5' 4 7.5-9 SS 2"'3-4
10! . §lag and cinders, 5 10-11.5] 88 4-9=10
wet -~ loose to medium denae 6 12.5-14| SS. 9-18-12 .
' 7 15-16.5| §S, | 3-2-7
560.5 17.5 - . : 8 17,5-19| sS 2=3=-5
2,5' Brown fine sand, wet - loose|’ o
558.0 | 20 ) | 9| 20-21.5| ss | 9-10-12
2,5 Brown fine sand and wood,
wat « medium dense '
555.5 22,5 10 22,5-24] 55§ 3-4-5
17.5°! Gray'silty clay with ailt S1 25-27. | sT -
lenses, moist - soft to- 11 27-28,5| S8 4=5-6
medipm stiff ' 12 30-31.5} S8 3-5-8
52 35-37 ST
13 37-38.5] S5 3=3-5
538.0 | 40° 14 | 40-41.5| S8 2m3-4
REMARKS:

Respectfully submitted,

- THE H. -C%NG"CO.
hraa, ! ‘
nun pocion 8 e pdenoy Sty G A R

prior to the purchase of property, or detighing of structures,

52
?-

i




Form BO4A—~—10-58

Page 2 of 2

‘Boring Completad .

PrROJECT__West Ninth Street Pier, Cleveland, Ohio HOLE No. 10
Tver | slows ren
CLEVATION DEFTH DESCRIFTION OF MATIRIALR ‘A:M 'I:.EI::’LH' MSFM 8= OM L.Ia
538,0' | 40" * o7 Core Rez] per Fos
16t G;ay siltyfclay, very .?g‘ '2;:25.5 gg 2014
molst - soft 16 | 50-51.5( ss 1423
84 55+5 S
522.0' | Se6! 7 T
141 Gray sandy clay with fine 17 57-58.5]| ss 5-7-8
gravel, moist « medium stiff 18 . j 60-61,5} 8§ 3-6-10
' S5 65-67 ST
19 | 67-68.5] SS 4-7-11
508.0 70! 1 20 70-71.5] 88 3=-4-7
5! Gray silty clay with trace of
fine gravel, moist - medium
stiff ' ‘ _ _
503.0 75! 56 75=77 ST
: 12! Gray sandy clay with fina 21} 77-78.5] 88 - }{6-11-16
gravel, moist - stiff 22 80-81.5] S5 6-11-18
. §7° | 85-87 | sT :
~ 491.0 87! 23 - | 87-88.51 ss 15-28-36
3! Gray sandy clay with fine o :
gravel and fine sand seams,
molst - hard '
488.0 |. 90" , : 24 . | 90-91,5] ss 22-30-33|
1! Gray sandy clay with fine 25 . {94,5-96] S8 28-47-81
graval, moist - hard- 26 - [ 99.5-10] s§° 28-36-70
477.0 | 101 }
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SUMMARY OF FINDINGS,

SITE GEOTECHNICAL INVESTIGATION
DOCK NO. 22E IMPROVEMENTS

PORT OF CLEVELAND, OHIO

Prepared for:

Cleveland-Cuyahoga County Port Authority
101 Erieside Avenue

Cleveland, Ohio 44114-1095

Woodward-Clyde 9

30775 Bainbridge Road
Suite 200

Solon, Ohio 44139
(V)440.349.2708
(F)440.349.1514
Project No. 8E06114



Woodward-Clyde 9 OCT 07 1998

Engineering & sciences applied to the earth & s environment

July 24, 1998

Mr. E. M. Jacobsen, Jr.

Mr. Eric E. Hirsimaki

Cleveland-Cuyahoga County Port Authority
101 Erieside Avenue

Cleveland, Ohio 44114-1095

Subject: Summary of Findings — Site Geotechnical Investigation
Dock No. 22E Improvements — Port of Cleveland, Ohio

Gentlemen:

In accordance with your authorization, we are pleased to present Woodward-Clyde
International America’s (WC’s) Summary of Findings from our site geotechnical
investigation of Dock 22E, located along Lake Erie at the Port of Cleveland, Ohio. The
review was conducted in accordance with our May 19, 1998 proposal letter, July 8, 1998
Preliminary Findings Letter, and several related meetings and telephone conversations.

PROJECT DESCRIPTION

The Cleveland-Cuyahoga County Port Authority (CCCPA), in conjunction with URS
Greiner Inc. (URS), is currently in the final design stages of improvements to Dock 22E.
Proposed improvements include widening and lengthening the existing slip to
accommodate larger vessels, and an increase in port fraffic. Approximately 1200 feet of
new sheet pile bulkhead and 800 feet of new deadman wall are proposed, along with
related demolition of existing structures, dredging / fill activities in the slip and the lake,
and miscellaneous utility work.

WC was retained by the CCCPA to perform a site geotechnical investigation. The
primary purpose of the investigation was identification of potential underground
obstructions, which could impede installation of the proposed sheet piles. The
investigation also focused on clarification of the site specific subsurface conditions as
they relate to constructability of the proposed improvements, and the proposed
contractual agreement between the owner (CCCPA) and potential contractor(s). The
investigation involved four primary tasks:

1. A review of historic site usage to identify the type and location of structures which

previously occupied the site.

2. A review of previous geotechnical explorations and analyses to identify the
generalized subsurface stratigraphy, and underground obstructions which could

impede sheet pile installation.
A Woodward-Clyde International-Americas - A subsidary of Woodward-Clyde Group, Inc.
S 30775 Bainbridge Road, Suite 200 - Soion, Ohio 44139

fw'e 440-349-2708 - Fax 440-349-1514
s:\kusky\ccepa\6144_it2.doc
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Cleveland-Cuyahoga County Port Authority
July 24, 1998
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3. Auger drilling along the proposed sheet pile alignments to identify underground
obstructions which could impede installation.

4. Excavation of test trenches to identify abandoned foundations, and underground
obstructions which could impede sheet pile installation and/or impact the dredging

and fill activities.

The following discussion presents the results of the site geotechnical investigation
including a summary of findings from the review of historic site usage and the previous
geotechnical investigations. The discussion also presents the results of the current
geotechnical subsurface explorations, including a graphic presentation of the boring logs
and test trench logs, and a summary of the site specific subsurface conditions which could
potentially impact the proposed improvements.

REVIEW OF HISTORIC SITE USAGE
A review of historic site usage was conducted for the proposed site. The following
references were utilized for the review:

+ Preliminary Site Evaluation, Cleveland Aquarium, Dock 20; URS Consultants; April
2,1992.

e Sanborn Insurance Maps; Volumes 1 & 1A; 1912-1972.
e Hopkins Plat Maps; 1920-1927.

Drawing WC-1, which incorporates these references, was developed to illustrate previous
structures which occupied the site. The references indicate that early site usage (i.e. 1853
to 1953) was primarily transportation related. The site appears to have functioned as a
major trans-shipment area between both railroads and ships. Based on the early twentieth
century maps, major landmarks included:

e A 90-foot tall iron chimney and its parent building; the chimney probably rested on
deep foundations. The parent structure is most likely a two story power plant which
likely rested on deep foundations. A trestle is also shown just west of the parent
building, foundation type for the trestle is unknown.

e A cluster of buildings including a mule house, engine room, iron car dump, and
incline. The car dump was confirmed as bearing on deep foundations (refer to URS

drawing C224).
e Two small office buildings.
e A supply house.

Woodward-Ciyde International-Americas
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» Numerous railroad spurs. Drawing C224 indicates that the iron car dump was buiit
on several abandoned rail grillages; the grillage structures appear to be specific to
the car dump, but could exist elsewhere.

e The site appears to have been smaller than current limits, indicating that some of the
random fill was placed subsequent to 1953.

The references indicate that the majority of the transportation related structures were
demolished, to at least existing grade, by 1953. In 1953-54, the site became home to the
Railway Parcel Post Terminal. As illustrated on drawing WC-1, the northern portion of
the Terminal was occupied by a truck service garage; the southern portion included the
primary Terminal building, and a loading dock. An underground storage tank (UST) and
75 feet of related underground piping were noted near the northeast comer of the truck
service garage. The extension for West 9 Street was shown just east of the Terminal.

The Parcel Post Terminal was reportedly demolished in 1985. The foundations for the
Terminal structures, and what appears to be West 9™ Street still exist on the site. The
proposed deadman wall is aligned within the foundations for the parcel post terminal.
Details for these foundations are illustrated on URS dra}gvings C221, C222, and C223.

Several utility lines were also shown in the Preliminary Site Evaluation. The utilities
include, a 15-inch storm sewer line and a 12-inch potable water line.

The Preliminary Site Evaluation included interviews to determine past site usage. The
interviewees included: Mr. Hirsimaki and Mr. Raymond Conklin - a retired bridge and
building supervisor for the New York Central Railroad.

Mr. Hirsimaki made several comments which relate to the current site, including:

e The site was composed of fill material by at least the turn of the century;

e The former postal building was constructed at the same location where the railroad
round house was located in 1919;

e The postal building was constructed in 1953 and removed in 1985;

o The postal building had an underground storage tank which was removed from the
northeast corner of the building during demolition;

Mr. Conklin made several comments which relate to the current site, including:

* Atan old round house formerly located in the northeast corner of the site, only light
service on steam locomotives was performed.

e Wooden piles were used to support the parcel post terminal;

* Alot of rock was used as fill along the northern edge of the site.

Woodward-Clyde International-Americas
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REVIEW OF PREVIOUS GEOTECHNICAL INVESTIGATIONS

Previous geotechnical investigations for other projects near the site, and the proposed
bulkhead, were reviewed to identify potential underground obstructions. The
geotechnical investigations include:

e Geotechnical Investigation for Dock 22E, Port of Cleveland; Raamot Associates,
P.C.; March 19, 1993.

e Report of Soil Conditions for Cleveland Port Authority Relocation Project; David V.
Lewin Corporation; May 22, 1991.

The investigation and report by Raamot was prepared for the Dock 22E bulkhead design.
The report included the relevant borings presented by Lewin, and several additional
borings performed for the bulkhead. Refer to drawing WC-2 for boring locations, and
Appendix A for copies of the boring logs.

The report prepared by Lewin was part of investigations for other projects. The report
included several borings within the current project limits; refer to drawing WC-2 for
boring locations, and Appendix A for copies of the boring logs.

The site specific subsurface stratigraphy illustrated on drawing WC-3 was developed
from a review of the previous geotechnical investigations. In general, surficial conditions
near the proposed bulkhead consist of 0 to 14 inches of asphalt and concrete, underlain by
10 to 35 feet of man-placed fill. The fill is very random and consists of cinders, brick,
concrete, stone, coal, wood, metal, and glass; boring B93-2 noted “large pieces of
reinforced concrete building debris”. The random fill is underlain by 0 to 10 feet of silty
sand, followed by silty clay.

The report prepared by Raamot mentioned that the large pieces of concrete and other

debris in the random fill must be removed along the proposed alignment prior to
installation of sheeting.

CURRENT GEOTECHNICAL SUSURFACE INVESTIGATION

Subsurface Exploration

Subsurface conditions at the site, which could potentially impede sheet pile installation,
were evaluated by drilling twenty-two (22) exploratory borings. The borings were drilled
from July 15, 1998 to July 16, 1998 by Summit Drilling, of Akron, Ohio. A DK-5, truck-
mounted drill rig was used in conjunction with 2%-inch hollow-stem augers; soil samples
were not retrieved.

Woodward-Clyde international-Americas
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The borings ranged from 23 to 38 ft below existing grade, i.e. the lower limits of the
random fill deposit as identified by inspection of the auger spoils and the previous
geotechnical investigations. The borings were situated along the proposed sheet pile and
deadman wall alignments. Boring locations were based on the proposed alignment at the
time of drilling; the final alignment is approximately 8 ft west of the final boring
locations. Boring locations were also dictated by site restrictions, i.e. at the time of
drilling steel coils occupied a portion of the deadman wall alignment. Final boring
locations are illustrated on drawing WC-2.

The purpose of the borings was to auger through the random fill deposits (stopping at the
natural soils) and observe slow or difficult drilling conditions, or auger refusal;
obstructions which resulted in difficult drilling or auger refusal could potentially impede
sheet pile installation. The aunger spoils were logged to identify the generalized
subsurface stratigraphy. A graphic representation of the boring logs is presented in
Appendix B.

Three (3) test trenches were excavated on July 17, 1998 by Nerone & Sons, of Cleveland,
Ohio. A Linkbelt 3400 Trackhoe was used to excavate the trenches; soil samples were

not retrieved.

The trenches ranged from 10 to 18 ft below existing grade, as dictated by trench wall
stability and ground water. The trenches were situated at locations of existing structures
(1.e. the exposed concrete dock), and historic structures, which were identified in the
historic review of site usage.

The purpose of the trenches was to observe abandoned foundations and structures, and
underground obstructions which could impede sheet pile installation and/or impact the
dredging and fill activities.

Subsurface Conditions

The following section summarizes the site specific subsurface conditions. The discussion
is based on the current subsurface exploration, and focuses on the tasks presented in the
project description.

The current borings and test trenches revealed subsurface stratigraphy which was similar
to that presented in the previous geotechnical investigations. In general, surficial
conditions near the proposed bulkhead and deadman walls consist of 17 to 35 feet of
man-placed fill. The fill is very random and consists of black slag and cinders, and
brown silty sand and clay, with some brick, concrete, stone, coal, wood, metal, and glass;
the miscellaneous debris was found to exist in sizes ranging from less than 1-inch to
greater than 10 ft. Portions of the site, i.e. within the existing road, have up to 14 inches
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of asphalt and concrete overlaying the random fill. The random fill is underlain by 0 to
10 feet of silty sand, followed by silty clay.

The following is a summary of significant items encountered in the borings; refer to
Appendix B, drawing WC-2, and the Photo Journal for more detailed information.

Boring WC-1:

e the driller noted difficult drilling from 5 ft to 11 ft below grade;

e several copper wires were observed in the spoils; at completion of drilling a piece of
rebar was wrapped around the auger bit;

e at completion of drilling the top 2 feet of the hole had collapsed to approximately 2 ft
in diameter, 2” to 1’ pieces of concrete, brick, stone and rebar were observed in the

hole.

Boring WC-2:
e the driller noted difficult drilling from O ft to 18 ft below grade.

Boring WC-3:
e the driller noted difficult drilling from O ft to 8 ft below grade;
e at 8 ft below grade the auger bit fell off of the augers and the hole was abandoned.

Boring WC-6:

e at 4.5 ft the driller noted that the auger dropped approximately 18 inched; a storm
sewer manhole was observed in the vicinity;

o the driller noted difficult drilling from 22 ft to 23 ft below grade;

» at completion of drilling a piece of wood was logged in the end of the auger bit.

Boring WC-10:

o the driller noted difficult drilling from O ft to 12 ft below grade.

Boring WC-11:

e the driller noted difficult drilling at 14 ft below grade;

e at completion of drilling the auger bit was missing.

Boring W(C-12:

» at 5 fi below grade the driller noted an obstruction which was pushed aside by the
auger;

e at 7 ft below grade the driller noted a piece of rubber or plastic;
at 23 ft the driller notes that the debris above 23 ft is causing difficulty drilling;

e at completion of drilling a thin stranded steel cable was observed wrapped around the
auger bit.

Boring WC-13:

e the driller noted difficult drilling at 14 ft below grade;
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at 20 ft the augers produced large pieces of brick, most likely generated near the
surface.

Boring WC-15:

the driller noted difficult drilling at 15 ft below grade;

Boring WC-16:

the driller noted difficult drilling from O ft to 1 ft below grade, the hole was relocated
approximately 2 ft south of original location.

Boring WC-20:

the driller noted obstructions and difficult drilling from 7 ft to 10 ft below grade;
at completion of drilling a piece of railroad tie was logged in the end of the auger bit.

The test trenches revealed numerous abandoned foundation units, timber pilings, and
miscellaneous debris of significant size. The following is a summary of items
encountered in the test trenches; refer to Appendix C, drawing WC-2, and the Photo
Journal for more detailed information.

Test Trench #1 (TT-1):

EarY

encountered numerous 1 inch to 1 ft pieces of concrete, brick, sandstone, wood, metal
and glass;

three 2 ft by 6 ft pieces of sandstone were excavated from the trench, other large
pieces of sandstone were observed in the north and south sides of the trench;
encountered numerous 5 ft long by 1 ft diameter pieces of wood;

encountered numerous 1 to 2 ft pieces of concrete and several metal pipes;

abandoned foundations were not encountered in the vicinity of the power plant,
chimney and trestle, but an abandoned foundation was uncovered approximately 65 ft
east of boring WC-12; the foundation was broken up and a timber pile was observed
under the foundation; no rebar was observed; the foundation was observed in the
north and south sides of the trench.

Test Trench #2 (TT-2):

numerous 4 ft by 4 ft pieces of reinforced concrete were observed resting in the
surface of the exposed concrete dock, and the surface of the trench;

encountered numerous 1 inch to 3 ft pieces of concrete, brick, sandstone, wood, metal
and glass;

encountered one 7 ft by 7 ft piece of concrete, two 7 ft by 6 inch diameter stranded
steel cables, and four 7 ft by 2 inch diameter solid steel cables.

timber piles and 1 ft to 3 ft pieces of rock were found under the east side of the
exposed concrete dock, and a concrete footing was found under the west side;
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* aseries of abandoned foundation units were encountered west of the exposed concrete
dock; it appears that foundation units are the car dump and its related structures. The
structures were up to 12’ thick and timber piles were encountered under the
foundations; rebar was encountered and the trackhoe was unable to break up the
foundations; the foundation was observed in the north and south sides of the trench.

Test Trench #3 (TT-3):
* encountered numerous 1 inch to 2 ft pieces of concrete, brick, sandstone, wood, metal
and glass;

* encountered numerous 1ft to 8 ft pieces of concrete, brick, and stone, large pieces of
debris were pulled out of the trench with each pass of the trackhoe; the trench opened
to approximately 10 ft wide due to the numerous pieces of large debris;

o encountered four abandoned railroad ties;

» encountered a 4 ft piece of sandstone in the south side of the trench;

Surficial Conditions

The shoreline for the entire site is lined with large (up to10’ by 10°) pieces of stone and
reinforced concrete; other miscellaneous debris including large (2° by 40°) trees were also
observed lining the shoreline. The large debris was most likely placed as shoreline
protection and is expected to extend to the lake bed and the slip bed. The large debris is
also expected to extend laterally into the lake and the slip. See photos 1 and 2 in the
attached Photo Journal for more information.

Brick and concrete were observed at the surface in the northern and eastern portions of -
the site, i.e. from the road to the lake and the road to the existing slip,, see photo 3. The
current borings which were drilled in these portions of the site recorded difficult drilling
and reveled miscellaneous debris in the upper 10 to 30 ft of the fill. The eastern portion
of the site has numerous piles of miscellaneous construction debris above grade; the piles
consist of asphalt, concrete, brick, stone and other debris, and ranged in height form 3 to
5 feet.

SUMMARY OF FINDINGS

The review of historic references indicate that early site usage (i.e. 1853 to 1953) was
primarily transportation related. The site appears to have functioned as a major trans-
shipment area; several structures and numerous railroad spurs occupied the site. The
historic references indicate that the majority of the transportation related structures were
demolished, to at least existing grade, by  1953. Results of the current geotechnical
investigation indicate that foundations for at least some of these structures still exist on
the site; is appears that the car dump foundation is situated west of the exposed concrete

Woodward-Clyde International-Americas

s:\kusky\ccepa\6144_1t2.doc



Woodward-Clyde

Mr. E. M. Jacobsen, Jr.

Mr. Enc E. Hirsimaki

Cleveland-Cuyahoga County Port Authority
July 24, 1998

Page 9

dock. Other miscellaneous foundations were also encountered along the eastern portion
of the site, indicating that the foundations for the structures illustrated on Drawing WC-1
may still exist in other portions of the site. The railroad related foundations (including
timber piles), and miscellaneous related debris was generally found between 5 and 15 ft

below existing grade.

In 1953-54, the site became home to the Railway Parcel Post Terminal. The Terminal
was reportedly demolished in 1985, however the foundations for the Terminal Structures,
and what appears to be West 9 Street still exist at the current grade elevation. Details for
these foundations are illustrated on contract drawings C221, C222, and C223.

The previous geotechnical investigations indicated that the surficial conditions near the
proposed bulkhead consist of 10 to 35 feet of man-placed fill. The fill was noted to be
very random, and generally described as cinders, brick, concrete, stone, coal, wood,
metal, glass; and large pieces of reinforced concrete building debris.

The current geotechnical subsurface explorations confirmed the limits and composition of
the random fill deposits. The northern and eastern portions of the site (i.e. from boring
WC-6 north, and from the east side of the road east) appear to contain the majority of the
random debris. Abandoned concrete foundations, timber piles, and other debris
(including cinders, brick, concrete, stone, coal, wood, metal, and glass) were encountered
throughout these portions of the site. The foundations, piles and miscellaneous debris
ranged in size from 1 inch to 20 ft, and was found throughout the extent of the random
fill. The size and quantity of the foundations and debris could potentially impede sheet
pile installation in these portions of the site. The debris will also influence equipment
selection and duration of the proposed dredging activities, as well as reuse of the random
fill for the proposed improvements.

The size and quantity of debris found in the remainder of the site (i.e. from boring WC-6
south, and from the east side of the road west) was marginal. Miscellaneous debris
associated with the railroad, in particular abandoned railroad ties, were encountered in
borings WC-20, WC-21 and WC-22. The railroad ties were found to exist approximately
6 to 10 ft below existing grade and could potentially impede sheet pile installation. The
size and quantity of debris found in the remainder of the borings in this portion of the site
1s not expected to impede sheet pile installation.

—‘:2'. Woodward-Clyde International-Americas
AS)
&

R

Y
ey
.‘\_J
s:\kusky\cccpa\6144 12 doc



Woodward-Clyde

Mr. E. M. Jacobsen, Jr.

Mr. Eric E. Hirsimaki

Cleveland-Cuyahoga County Port Authority
July 24, 1998

Page 10

We appreciate the opportunity to be of service to you on this project, and look forward to
discussing the findings. If you have any questions or need additional information, please

do not hesitate to call.

Ledh Ml —
Keith C. Mast, P.E.
Partner

PJK:pjk
Attachments

cc: Mr. Larry Jacobson, URS Greiner, Inc.
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LABORATORY LOG OF BORING

Method of Sampling: Boring No. L-17

Split spoon 5} Shelby O
Core drill O Auger O Suriface Elevation 581.7

SUMMARY OF TEST RESULTS

3
3 % b
c E 5 o} = =
S. 2% % T z
- a. it} oo = © o
v DESCRIPTION 8 .g B < 3 £ g o = s
- - g = - .
a c.&E o - -3 =~ 85 & . >-:
o] =t - v Pl (4] 5
o) o N - P = o ’E - e .
3 2 3~ o B 3 e v O g w - 3
o F o, &E & C ® Y g ot =7
M <. — ° [ 1] “ 3 ——t — c Bl - =\
a wm noS QOw z - L owm wn pe B
i fsp t; 1 concrete
E Fill: rock frags., cobbles, wood, 50/. 1.5
brick, sand, silt, granulated g5 4
-'.a -
brown silty sand w/s gravel 19 6.5
slag, sand, gravel
10 6 10.0
some cobbles
sulphur odor 10 1500
2 "':.':f Sand, gray, cocarse w/s clay scams 19 20.0 22.6
ood \
Clay, gray, silty w/silt seams 19 25.0 26.0 1630 11 98
qray, silty
0 n 30.0 3045 440 S. 96
1
8 35.0 26.3 560 13. 101
i ] 40.0 30.9
vl )
i 9 45.0 27.6 1025 16. 104
| : )
gray, silty w/s sand, tr.
‘ gravel & rock frags. 17 50.0 22.8 =~ 2000 1. 110
i
15 55.0 20.3 1550 15, 112
{1 .
6 ; 23 60.0 19.9 1760 20. 115
‘ 30 65.0 17.1 3295 20. 120
]
7 ! 33 70,0 6.2 3570 20, 124
f -
35 73,0 14.9 5500 20. 120

8 300 80.0 153 6200 | 17.4, 1

(98]
(o)



LABORATORY LOG OF BORING

Method of Sampling:
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LLABORATORY LOG OF BORING-
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LABORATORY LOC OF BORING
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"B ring comp emted /LZ(I &
catl a1 C vel wd, la
J N, C, 033



1A ATORY LOGC OF OC&INO

Mo®sd of Sampling: Borimg No. .
Spltt epoen (%) vy ©
. Cere drill 0 Ager (O Surface Llevatioa $74.%

SUMULARY OF TIZT RCSULTE

-
¥ 4 o
Liri i3 3
¥ DISCRIPTION ] ! -'5 . .
h. .3 -. 1 b v [ J
[ .
$ 5 228, 3 2 538« pa
- (-9 (o] ] -
}5 .§~§§ E P35 o si
S - EC a z 3 &a>8 &g Se
FUL,  clader aad brickas. 0 3,
' 14 6.8
10 9 1o,
4 18,
16 20,
6 29,
Sand, gray
- s o.
p
[ 1
- 3 Clay, gray 4 38, 34,
& ¢h1
__"_E s-1 a0, 3 835 39 T
: g , ¢ <1, 3P .
9
[ 6 a5, 28,
E
- 8-2 so. 2s.
a 6 s, 32,
¢ 8-3 0. ﬁ .
: 2 el : 340 20, 89
3
- 2 5. 3.
@ 7 C %4 0. 21,
! gray, silkry, -v/lm speums . 23 : g# 1)s0 20, 107
‘ sad traces of grave} amd - 1. .
F_ rosk {ragmeats L 23 5. 22.1
- .
& 26 19, 1. 3250 20, 120




LA TORY LOGC OF 30K ING

of Bampliag: Bormg No, L-23 ccont)
Spliit epesa Wy B
Cors ¢ril} 0 Auger 0 Surface Llavatica $74.S

SUMOLARY OF TXIZT RESULTS

: ? &
~
§ Y 1 5 < 3
¥ DIBCRIPTION 3 §__ % .- .
2 .j 1 X ryz .
g . ° 8 3 - v L Eu
3 }2 8% 5 3 3 &
E ' B2 ¥es 3 = 5.
) Y
o 27 85,0 16,
. . 26 90, 18,
gray, sitty, vl“uul aad s et
reck {ragmaeats 5 9. 1z, Lo
42 100, 17, 3570 20. 120
7 105, 17T, 3130 1Is. 119
) 85 110, 12, 6700 10 124
102 '_xu. 13, S000 1. 122
gray, silty, w/eilt saams )
"9 120, 18.
104 124, 18,
Shale ' o 128,
End of boriag st 121, 0 R
REMARKS; - Bor gco plet 187 /718

Loc tiont lev land, Ohle
* No recovery . cb o.1 303 A ’



)

Depth in Feet

RAAMOT ASSOCIATES, P.C.

conTRACTOR: R & R International

DATE:
PROJECT:
Y 9
s 29

, &3

S-1
5

s-2
10-

S-3
15

S-4
20

S-5
25

S-6
30

S-7
3s-

V-1

U-1
40

V-2

S-8
45

V-3

U-2
50

V-4

4-15-82 to 4-22-92

Dock 22 E, Port of Cleveland

Sample Blows/6*

06 6-12
12-18 18-24
4 8
5074

6 5

2
12 12

13
10 6

5
2 3

S5
4 5

7
3 2

3
36.5’
push=24"
rec=24"
41.5"
2 2

3
46.5'
push=24"
rec=24"
51.5°

SOIL DESCRIPTION

FILL: Grey Sand, Silt, Gravel and Siag

Grey coarse to fine SAND, trace Silt

Grey Silty CLAY

LOG OF BORING

BORING NO:  BS2-2
GROUND ELEV. 584.5

GND. WATER ELEV: -

Classification

De th .and Vane
Elev. Shear Data
FILL
22.0
(562.5)
SpP
32.0
{552.5)
4.5 ft. Ibs,
88.0 ft. [bs.
CL
116.0 ft. Ibs.
110.0 fi. lbs.



RAAMOT ASSOCIATES, P.C.

DATE:

4-15-92 to 4-22-82
Dock 22 E, Port of Cleveland

PROJECT:

CONTRACTOR: R & R International

55

60

65

70

75

o]
o

Depth in Feet

85

0

95

100

105

w

SAMPL
SAMPL

w
o
z

V-7
U-4

-12

S-13

-14

Sampie Biows/6*

0-6

6-12

12-18 18-24

4
S

3

57.0°

push=24"
rec=24"

62.0'

11
22

11
25

13
23

11
26

17

17

15

BORING NO:

SOIL DESCRIPTION

Grey Silty CLAY

Grey SILT and CLAY, some coarse to fine
Sand, trace fine Gravel (Glacial Till)

End of Boring

Note:
1. Unified Soil Classification System is used.
2. S = Split Spoon Sample (SPT)
U = Undisturbed Sample
V = Vane Shear Test

LOG OF BORING

GROUIND ELEV.
GND. WATER ELEV:

De th
lev.

74.0
(510.5)

90.0
(494.5)

B92-2
584.5

Classification
and Vane
Shear Data

31.0 . Ibs.

CcL

100.5 ft. |bs.

50.0 ft. Ibs.

55.0 ft. Ibs.

ML



Depth In Feet

RAAMOT ASSOCIATES, P.C. LOG OF BORING

DATE:  2-1-93 to 2-2-93 BORING NO: B93-1
PROJECT- Dock 22 E, Port of Cleveland GROUND ELEv.  581.0
CONTRACTOR: Professional Service Industries, Inc. GND. WATER ELEV: 572.7

;‘.: §d Sampie B(ow:.ls‘ Classification

£22  os oaz SOIL DESCRIPTION De th and Vane
0 @ ® 12-18 18-24 Elev. Shear Data
5 5.1 8 10

8

100 g, 1 5 FILL: Black/Brown SAND, some Gravel, FILL

some Slag, trace Clay in upper part

15 g3 5 6

20 g4 4 4

- 12
A
25  s.5 2 3
- 3
29.1
30 (551.9)
V-1 31.25' 30.0 ft. Ibs.
U-1  push=24" @ 10°
rec=24"
35- V-2 35.25° . : 120.0 ft. lbs. -
- S-6 5 7 @ 45°
10 :
V-3 39.5°
40 50.0 ft. Ibs.
U-2 push=24" .
rec=24" Grey Silty CLAY cL
45 '
V-4 455 45.0 ft. Ibs.
_ S-7 3 4
5
50 i
V-5 51.5° 60.0 ft. Ibs.

®
g



RAAMOT ASSOCIATES, P.C.
2-1-88 to 2-2-83

DATE:

PROJECT:

55

60

65

70

75

Depth in Feet

o4}
(@]

85

90

95

100

105

U-4

V-8

S-8

5-10

S-11

Dock 22 E, Port of Cleveland
CONTRACTOR: Frofessional-Service Industries, Inc.

Sampie Blows/6"

06 6-12
12-18 18.24
pus
réc=0
57.5°
4 6
8
63.5°
push=24"
rec=24"
69.5
6 8
12
6 8
10
8 15
20

BORING NO:

SOIL DESCRIPTION De th

Elev.

Grey Siity CLAY

70.0
{511.0)
Grey SILT and CLAY
B0.0
Grey SILT and CLAY, trace Sand and fine (501.0)
angular Gravel 8 5
End of Boring : (498.5)

" Note:

1. Unified Soil Classification System is used.
2. S = Split Spoon Sample (SPT)
U = Undisturbed Sampie
V = Vane Shear Test
3. Sample blows have been adjusted to
account for 24" instead of a 30* hammer stroke.

GROUIND ELEV.
GND. WATER ELEV:

LOG OF BORING

B93-1
581.0
572.7

Classification
and Vane
Shear Data

ML

ML



J—

Depth In Feet

RAAMOT ASSOCIATES, P.C.

DATE:
PROJECT:
w W
g &g
0.
5
10
i5
20
25
S-1
30
S-2
35-
V-1
U-1
40
V-2
- 5.3
45
V-3
50 u-2

2-3-93 to 2-4-93

Dock 22 E, Port of Cleveland
CONTRACTOR: Frofessional Service Industries, Inc.

Sample Biows/6*

LOG OF BORING

BORING NO: Be3.2
GROUND ELEV. 585.0

Classification

06 612 SOIL DESCRIPTION De th and Vane
12-18 18.24 Elev, Shear Data
FILL: Dark Grey SAND, some Gravel, some
Slag and misc. Fill ipcludi 'ge pieces of FILL
reinforced concrete buildi Bris
(Drilled without sampling 0 to 28.5 t.)
5 6
8 FILL: Grey SAND, some Gravel, trace Glay
32.0
(653.0)
3 3
4
36.0° 60.0 ft. Ibs
@ 45°
push=24" .
rec=24" Grey Silty CLAY CL
42.0' 29.0 ft. Ibs.
@ 50°
2 3
5
48.0’ 62.0 ft. Ibs.
@ 48°
push=24"

rec=24"

GND. WATER ELEV:572.5 t0 568.7



RAAMOT ASSOCIATES, P.C. LOG OF BORING

Depth in Feet

DATE: 2-3-93 to 2-4-93 BORING NO: 893-2
CONTRACTOR: Frofessional Service Industries, Inc. GND. WATER ELEV: 572.5 to 568.7
Y w  Sampls Biows/6" Classification
g g9 06 612 SOIL DESCRIPTION De th and Vane
= g 12-16 18.24 Elev. Shear Data
V-4 54.0° 60.0 ft. ibs.
55 @ 40°
- S-4 4 5
7
60 V-5 60.0’ 89.0 ft. Ibs.
@ 65°
U‘s push=24' l c CL
rec=24" Grey Slity CLAY )
65
V-6 66.0° 69.0 ft. Ibs.
@ 25°
S-5 5 7 -
8
70
V-7 72.0' 135.0 ft. Ibs.
@ 51° -
- &-6 8 10
75 - 11 76.0
‘] ' (509.0)
s-7 15 18 _
- 19 Grey SILT and CLAY, trace fine angular Gravel -
in fower part ML
80 :1
S-8 :; 14 82.5
End of Boring (502.5)
85 Note:
1. Unified Soil Classification System is used.
2. S = Split Spoon Sample (SPT)
U = Undisturbed Sample
V = Vane Shear Test
3. Sample blows have been adjusted to
90 account for 24" instead of a 30" hammer stroke.
4. Driller made four unsuccessful attempts to get
past obstructions in area east of Boring L-186,
then moved to area east of B92-2 and made
three unsuccessful attempts before successfully
getting past the obstructions at this location.
g5
100

105



LABORATORY LOG OF BORING

. ing No.
Method of Sa..mpl:xg: ‘ - Boring
Split spoon od  Sheldy ; 570.9:
quﬂ drill @ Augcr D SUTIZCG EICV“iOR -
SUMMARY OF TEST RESULTS
- L Ly
° " © -
s E_. 3 = g
§.m 3 L] : P © o ot
Y DESCRIPTION & 5& 3 E = R ;
¢ A = . o ¥ -
~ g E A 3 £ g & l - o
L: R °c3 2., = T gsh % g
[} o N 5 7 I = - ~ B a .
3 8 3 — ; 3 5 ®w 9w po -
& & 2 FE £ T o= 2o 5 o 3k
a2 Rme o8 =z A & B56 6 £ oe
Water
10 : .
Fill: gray sand, gravel, concrete 25 11.5
. black coal, sand, gravel, 2 13.5
: €inders, wood, tr. of oily
subatance 3 16.5
20 Clay, gray, silty w/silt seams &
tr. gravel 10 21.5 26.7
ray, silt 33.2
gray Y * 1 27,0 325
- 4 5 2B8.5 30.4
K'e]
6 31.5 321
4 36.5 37.3
4 41.5 33.1%
7 46.5 31.6 1
8 51.5 30.4
7 56.5 36.9 ' :
6 a silty w/s sand 1
Pt frags‘./ anc. gravel 42 6.5 17.0 2250 20.0 123
- 33, 66.5 16.6 2205 20.0 124
7

44 71.5 15.8



LABORATORY LOG OF BORING

Method of Sampling:

End of boring at 125.1"

Split spoon @  Shelby &
Core drill ®  Auger O
omf
o
g E
o] o o :
pud
¥ DESCRIPTION &8 z ¢
- g *° 8
8 - °c8 27,
5 2 32 55
e E 25 BE
a u? m& ad
55 76.5
sandy 62  81.5
w/few sand & silt
eams 70 86.5
0/.5 381.0
gray, silty, sandy w/gravel &
rockrfrags.' 73 96.5
l i <
gray, silty w/tr. shale frags. 84 101.5
e
73 106.0
ilt
1l w/silt seams 7 1110
0/.4 111.4
50/.1 115.1
Shale, gray, hard w/s sandy shale
seams 73%
120.1
- . v 75%
125.1

Boring No. (cont.

Surface Elevation 570.91

SUMMARY OF TEST RESULTS

¥R
A Loy
5 v "
2 5 - &
2 % B o ]
o ]
P05 o -z
- 2 T 85 & 1 »g
o - u o . B
o -t o) o 0 >
=) 3 © U-ﬂ P 3 - 3
" g =2 gv¢ & o gL
Z o A o ﬁ tn e o R
16.8 2170 20,0 127
12.2
13.4
15.5
19.0 2500 10.8 108
21.7
27.9
0
0

Bori g le :1 25/8
Ioca ion: Cle land, Chio

Job .t C. 533



LABORATORY LOG OF BORING

Method of Sampling: Boring No. L-15

-plit spoon Shelby 0

lore drill 0 Auger (] Surface Elevation °81.9

SUMMARY OF TEST RESULTS
A 3
£ 5 2 .
5, 5% < g = z
- O w -2 =)
@ DESCRIPTION Ao 303 & o = 5 ® =
) w.o o g g '8 v =
Yl [ g _S 2 ;’3 b de o
.5 — 0 .2 2 o — .S 'S ﬁ B r
P g N < 3R g 'E 5 ‘E “ = Q
-3 D 3 — rry o - = @ fo] o .; -
e E O 5 o E -~ o 1] v [} M oo
[}] o ) B a ot — =} - o o
a w mE Aw Z d N Dow A S .
Concrete - : S s
Fill: brown silty sand 4 .
50/.4 3.9

Concrete

10
End of boring at 8.0

20

50

“MARKS Water seepage at 2.0'

No water on completion Boring Completed: 12/14/90

Location: C(Cleveland, Chio

Job No. : C. 4533

DAVID V., LEWIN CORP. /GEOTECHNICAL ENGINEERING/CLEVELAND, QHIO



;
i

i

LABORATORY LOG OF BORING

Method of Sampling:

Split spoon & Shelby (O
Core drill 0 Auger O
fg DESCRIPTION
5 L
5 5 ,
a E
a @
ncre e -

10

-EMARKS

Fill: brown fine to med. silty sand
layered w/gray & brown silty
sand
stragoily odor at 5'-6.5"

w/s clav & asphalr at+

Sand, brown, fine to med. silty
layered w/gray & brown

black & gray, fine to med.,
silty w/some organic mat'l,
tr. gravel & sandstone frags.

Clay, gray, silty w/s silt seams &
few organic silt seams

gray, silty

End of boring at 40.0°

Water seepage at 5' and 22°'
Encountered water at 22°'
Water at 13.5' on completion

Blows on spoon
for 12 inches

26

15

117

13

Depth .to bottom of

sample in feet

19
»
o

6.5

10.0

15.0

20.0

25.0

30.0

35.0

40.0

Boring No. I-15 A

Surface Elevation 582+

SUMMARY OF TEST RESULTS

Natural Moisture %

12.9
20.9

15.1

19.2

19.5

21.2

28.7

26.3

29.7

Iz
w 2 2
L8] - )
e O o C
oy 5 by o
E o o 3
et 3 L 4,
4 5 85 = B
T 2 8. s Q
o
= L] o [y} g prey
3 ~ & i g -
= [s T 7 155} oo B

4.8

4.0

395 3.2 3.6 105

450 6.5 100

Boring Completed: 12/15/90
Location: Cleveland, Chio

Job No.: (. 4533

DAVID V. LEWIN CORP. /GEOTECHNICAL ENGINEERING/CLEVELAND, OHIO
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LABORATORY LOG O BORING

Method of Sampling: Boring No. 1-16

~plit spoon 2 Shelby O
‘ore drill O Auger a Surface Elevation °8°-9

SUMMARY OF TEST RESULTS

133
K o on ®
ty 2 -
s E_, 3z -~ § =
- 8 a -8 o : e ° o Jj -E
@ DESCRIPTION e 9.9 5 = 5 = b ®
) =g 2 E T o E =
= c ¢ -5 2 3 b 9 = for
c o5 o — = < 5 a = =~
BN . « o g g o £ ® 6
L o et - E 9 o
3 2 g~ B2 3 5 ® O w e ¢
g £ cw BE £ g s 28 B 2% %
aQ o n A z 3 @&oB @ 388 5
Fill: brown sand wygravel, Brick, 50. 0.8
gconcrete, slag, metal’, " wood,
- Aephalt 15 4.0
. “black & gray sandy w/slag, 42 6.0
gravel, brick, concrete, tr. s59/. §.4
N glass ,
10 ~ i 51 10.0
) brown sand, gravel w/brick, 10%' ;'gg
concrete into black & gray 50/ 15'7
sand & gravel w/sandstone & ‘ -
20 brick, concréte’ 53 20.
black w/gray layer fine to 0
med. sand w/s coarse & brick
21 25.0
b .
<. Sand, dk. gray, silty w/s silt s 4 30,0 31 6.5
Y & organic mat ‘'l
e dk. gray w/organic mat'l 4 35.0 35.0 7.0
Clay, gray, silty 10 40.0 29.7 555 12. 96
1 12 45.0 21.9 615 6. mnm
50 12 50.0 25.7 650 6. 103
' 11 55.0 30.3
70
Fnd of borin at 60.0° 60.0 29.9 615 20. 100
EMARKS Fncountered water at 14.0° Boring Completed: 12/14/90
Hole caved at 5.0' on campletion Location: Cleveland, Chioc

Job No.: C. 4533

DAVID V. LEWIN CORP. /GEOTECHNICAL ENGINEERING/CLEVELAND, OHIO



LABORATORY LOG OF BORING

Boring No. L-18

Method of Sampling: 0
Split spoon a3 Shelby .
Core drill 0 Auger a Surface Elevation 582.3
SUMMARY OF TEST RESULTS
52
3 © fuy @
b n -
g E,. = Lo S 5 z
g ] 2 v = - o « n -
© DESCRIPTION c2 88 3 F A g= E ¢
s = v Z
1 v £ 5 = - 2 ¢u — .
=] » b3
= 0 ,5 o] — o~ ey _5 !';; = -
- 3 TS s o Y %q 5% &7
] o N by - - 5 g ! .
5 o g~ ¥ & 3 5 « ©gq PR
o E 2y §E £ & = P E 8% 30
a3 m& Aad =z 23 & oH & §o S~
ac op; concre
Fill: brown silty sand, cinders, 35 3.5
slag, red brick, tr. wood
16 6.5
10 gray fine to med. silty sand, n 10.5
layered cnal; gravel, gindefs
. 10 15.5
gray, fine, silty w/tr.
cl
grav S6  20.5 22.1 1.2
) , 17.
3 16 25.5 27.
Clay, gray, silty
0 20 30.5 25. 855 11.8 107
20 35.5 25, 1390 17.0 105
gray, silty w/s silt seams &
few sand seams 12 40.5 29.1 B50 12.9 104
10 45.5 31, 440 9.6 95
12 50.5 29 915 20.0 98
gray silty w/few silt neams
19 55.5 22. 1625 12.9 110
6 20 60.5 22. 1350 13.2 m
21 65.5 22.1 1800 11.4 107
7 24 70.5 21, 1655 11,3 116
qray, silty, sandy w/gravel,
rock frags, 2 some silt seams
36 75.5 15, 2950 13.8 122
8

41 BO.5 17.0 1960  20.0 118



LABORATORY LOG OF BORING

Method of Sampling:

Split spoon

g Shelby O

Boring No.

L-18 Ccont)

Core drill ] Auger @] Surface Elevation 582.3
SUMMARY OF TEST RESULTS
- 2
=] : . h @
g E ® ~ =
v DESCRIPTION RS (zse| 2 F R - 3 |3
& ~=|2%] S| E|l Llz® E:
o =~ .5 _] z‘ o - -
- ° 5 B LY = '5 5 ':a $ - h:
5 e | Lz s © = K| N o 8 1 6
s 3~ ‘5‘ E -] a © |0 .; mec" ) 5.
v eS| 5| &l 2|28 E|ug|ER
Q R (Qe| Z2 (3] &|26 53§8:,:
- 52 85.5| 15.8 5300 {20.0 123
90 _|
- 52 80.5| 20.2 3690 |20.0 112
-
E. 82 95.5( 13.8
og_ _ 58 [100.0
- gray, silty, sandy w/gravel, [50/.4[100.4] 13.0 7050 |20,0 124
L rock frags. & cobbles
F 50/.4104.4| 9.4
ng 50/.4 (109.4 | 11.3 11,300 [14.5 130
L e
: 11.0 X
L2 . .
gray, silty w/fine 69 N\
: sand lavers
. -l { 46
my 49
1zq_gf :
i
; EE% gray, silty, sandy w/
: B gravel and rock frags.
: — | s0/.%
: : ! Shale, gray, hard 150/-2
hao End of boring at 135.2° i

s e s & oo

Note: Information below a
depth of 120 feet is from
the "Drillers Test Boring

Log" by Ohio Test Boring,

Inc.

L i




Appendix B



Project: Pier 22 Improvements - Port of Cleveland
Project Number: 8E06114

Project Location: Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK

Drilled By: Summit Drilling Driif Rig: DK-5

Location: See Drawing WC-2 Driller: S. Lindsey

Log of Boring WC-1

Sheet 1 of 1
Checked By: KCM
Drill Method: 2%" H.S.A.
Approx. Surface Elev: 586.0

o
(=]
@ )
fo‘t’)‘“ E g MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
= 8
o O
1034 No spoils
1036
5 1039 No spoils 5'to 11" Driller notes difficult drilling.
Brick, concrete, stone, and slag (whole pieces and fragments),
with some black slag and silty sand and clay,
and trace wood fragments.
10
1045
15
1052 e 17" Piece of stranded copper wire in spoils
18' Piece of solid copper wire in spoils.
: Gray, silty, SAND, with some rock fragments, gravel,
20 : and trace wood fragments.
25
Gray, silty CLAY, with trace sandstone fragments and gravel.
1056
30
1057
End of Boring at 32.0 ft. At completion of drilling, when the augers were
removed from the hole, a piece of rebar was
35 wrapped around the auger bit.
At completion of drilling, the top 2 feet of the
bore hole had collapsed to approximately 2 ft.
in diameter; observed large (2"-1') pieces of
40 brick, concrete, stone, pipe and rebar in the hole;
see photograph 4 in Photo Journal.
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1993) borings, which retrieved samples.

7/22/98 WC-1 6114_LOGS

Woodward-Clyde



Project:

Project Number:
Project Location:

Pier 22 improvements - Port of Cleveland

8E06114
Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK
Drilled By: Summit Drilling Drill Rig: DK-5
Location: See Drawing WC-2 Drilter: S. Lindsey

Log of Boring WC-2

Sheet 1 of 1
Checked By: KCM
Drill Method: 2%"H.8.A,
Approx. Surface Elev: 587.0

OBSTRUCTIONS & FIELD NOTES

2 3
Depth
ff’;) E g MATERIAL DESCRIPTION OF AUGER SPOILS
= §
o O
1111 Brick, concrete, sandstone, and slag (whole pieces and fragments). 0' to 10" Driller notes difficult drilling.
5 1115
Brick, concrete, sandstone, and slag (whole pieces and fragments),
th some black slag and silty sand and clay,
and trace wood fragments.
10 .
10" to 18’ Driller notes very difficult drilling,
1132
15
1137
i
1138
- : Gray, silty, SAND, with some sandstone fragments, gravel,
20 "+ and trace wood fragments. .
1142
25
1144
Gray, silty CLAY, with trace sandstone fragments and gravel.
30
1147
35 End of Boring at 33.5 ft.
40
Comments: Borings were advanced with hollow stem augers to observe possibie obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1993) borings, which retrieved samples.

7/22/98 WC-2 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-3

Project Number: BEO6114 Sheet 1 of 1

Project Location: Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%" H.S.A.
Location: See Drawing WC-2 Driller: 8. Lindsey Approx. Surface Elev: 587.0

j=]
[}
D @ —
?fgm E 2 MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
= ]
5 &
1001 Brick, concrete, sandstone, and slag (whole pieces and fragments). 0" to 8' Driller notes difficult drilling.
1003
5 . .
o Brick, concrete, sandstone, and slag (whole pieces and fragments),
1009 with some black slag and silty sand and ciay,
1014 and trace wood fragments.
o End of Boring at 8 ft. 8' lost auger bit and hole was abandoned.
10
15
20
25
30
35
40
Comments: Borings were advanced with holtow stemn augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-3 6114_LOGS



Log of Boring WC-4

Project: Pier 22 Improvements - Port of Cleveland
Project Number: BED6114 Sheet 1 of 1
Project Location: Cleveland, Ohio
Date Drilfed: 7/16/98 Logged By: PJK Checked By: KCM
Drilied By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%"H.S.A.
Location: See Drawing WC-2 Drilier: S. Lindsey Approx. Surface Elev: 581.5
o
o 3
h
D(eff)t E £ MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=X
T B
S5 &
1228 Brick, concrete, sandstone, and slag fragments.
Brown silty sand with some brick, concrete, sandstone, and slag fragments
1230 Black slag and cinders with some sand and gravel, and some
rick, concrete and sandstone fragments, trace wood fragments.
5
T 82
10
o Continues, slag and cinders observed in 1"-2" pieces.
123
15
1240
20
Gray, silty CLAY, with trace sandstone fragments and gravel.
25
1245
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and

previous (1978 - 1993) borings, which retrieved samples.

7/22/98 WC-4 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland
Project Number: 8E06114

Project Location: Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK

Drilled By: Summit Drilling Drill Rig: DK-5

Location: See Drawing WC-2 Driller: S. Lindsey

Log of Boring WC-5
Sheet 1 of 1
Checked By: KCM
Drill Method: 2%" H.S.A.
Approx. Surface Elev: 581.5

jo)]
[=]
[41] pad |
fof)‘“ E g MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=%
= ®©
& ©
1503 Gravel and Cinders.
Black slag with some cinders, gravel, and trace sandstone fragments.
5 1505
10
~ ntinues, slag and cinders observed in 1°-2" pieces.
1510
15
1513
20
1515
25 End of Boring at 23.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1893) borings, which refrieved samples.

7/22/88 WC-5 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-6

Project Number: 8E06114 Sheet 1 of 1
Project Location: Cleveland, Ohio
Date Drilled: 7/16/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%"H.S.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5
o
o 3
h
fog‘ E g MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=5
E ©
8 &
133 Gavel, slag, and 2" to 3" brick fragments
1333 Black slag and cinders with some sand and gravel, and some
ick, concrete and sandstone fragments, frace wood fragments. 4.5 driller notes that auger dropped 18";
. observed storm sewer manhole in vicinity of
boring location.
1337
10
™ ntinues, slag and cinders observed in 1"-2" pieces.
. 1340
15
1342
20
1350 22" to 23 Driller notes difficult drilling.
Gray, silty CLAY, with trace sandstone fragments and gravel.
25
1352
30 End of Boring at 28.5 ft; hole backfilled with cuttings. At completion of drilling, when the augers were
removed from the hole, a piece of wood was
observed logged in the end of the auger bit.
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993} borings, which retrieved samples.

Woodward-Clyde

7/22/38 WC-6 6114_LOGS



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-7

Project Number: 8E06114 Sheet 1 of 1

Project Location: Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 21" H.S.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5

|= ]
[=]
@ ]
D?fgm E 2 MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=%
g B
8 &
1440 . ... Concrete 6"
L .-’ Brown, SAND with some gravel
5
10
1447
15 Brown, silty, sandy, CLAY with some gravel and sandstone
. fragments.
. 1450 e
20
1488
o5 End of Boring at 23.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with holiow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-7 6114_LOGS



Project: Pier 22 Improvements - Port of Cleveland
Project Number: BE06114

Project Location: Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK

Drilled By: Summit Dritling Drill Rig: DK-5

Location: See Drawing WC-2 Driller: S. Lindsey

Log of Boring WC-8

Sheet 1 of 1
Checked By: KCM
Drill Method: 2%" H.S.A.
Approx. Surface Elev: 581.5

OBSTRUCTIONS & FIELD NOTES

0 g
fof)‘“ E 2 MATERIAL DESCRIPTION OF AUGER SPOILS
= 8
o O
1410 . Concrete 6"
: Brown, course, SAND with some gravel
1413
5
1416
10
1420 Brown, silty, sandy, CLAY with some gravel and sandstone
fragments; creosote odor.
15
1423 A
20
1426
25 End of Boring at 23.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, sampies were not retrieved.

7122098

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1993) borings, which retrieved samples.

WC-8 8114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-9

Project Number: 8E06114 Sheet 1 of 1

Project Location: Cleveland, Ohio

Date Drilled: 7/15/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%"H.S.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5

Depth

(*) MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES

Drill Time
Graphic Log

1550 Concrete 12"
Brown, silty CLAY with some brick fragments

1554
Black slag with some cinders, brick and sandstone fragments.
5
1556
10
1600 Continues with no spoils.
15
1604 Continues with no spaoils.
20 . .
Brown, silty, sandy, CLAY with some gravel and sandstone
fragments; creosote odor.
1606
25
1608
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow sterm augers to observe possible abstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-9 6114_LOGS



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-10

Project Number: 8E06114 Sheet 1 of 1

Project Location: Cleveland, Ohio

Date Drilled: 7/15/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%"H.S.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Eiev: 585.0

o
Q
[<}}) i}
fof)m E ¢ MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
= ©
8 &
__ Doz20 rick, concrete, sandstone, and slag. 0't 12' slight difficulty drilling.
5
_0s32
No spoils.
10
0937 Black, slag with some cinders, gravel, silty sand,
and trace wood fragments.
15
0943
20
0946
25
T 0950 Gray, silty CLAY, with trace sandstone fragments and gravel.
30
0957
35 End of Boring at 33.5 ft.
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-10 6114_LOGS
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Project:

Project Number:
Project Location

Pier 22 Improvements - Port of Cleveland

B8EO6114
: Cleveland, Ohio

Date Drilled: 7/16/98 Logged By: PJK
Drilled By: Summit Drilfing Drill Rig: DK-5
Location: See Drawing WC-2 Drilier: S. Lindsey

Log of Boring WC-11

Sheet 1 of 1
Checked By: KCM
Drilt Method: 2%"H.8.A.
Approx. Surface Elev: 585.5

j=]
[=]
h 1] —
Dgf)‘ E 2 MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
= ©
5 &
0912 Brick, concrete, sandstone, and slag.
5 0916
L Black, slag with some cinders, gravel and silty sand.
10
Spoils become wet and clayey with some wood fragments.
Continues, wood fragments have creosote odor. 14’ slight difficulty drilfing.
15 0920
Black, slag with some cinders, gravel and silty sand.
0822
20
0925
25
Gray, silty CLAY, with trace sandstone fragments and gravel.
0930
. Continues, 2" piece of sandstone observed in spoils.
30
0932
35 End of Boring at 33.5 ft. At compiletion of drilling, when the augers were
removed from the hole, the auger bit was
- missing.
40
Comments: Borings were advanced with holiow stem augers to observe possible obstructions, sampies were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and

previous (1978 - 1993) borings, which retrieved samples.

7/22/198 WC-11 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-12
Project Number: 8E06114 Sheet 1 of 1
Project Location: Cleveland, Chio
Date Drilied: 7/15/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%" H.8.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 585.0
j=]
o 3
% E 2  MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
T 08
3 &
0820 Brick, concrete, sandstone, and slag, with trace plastic fragments.
5 0825
5" driller notes hit large piece of debris which
was pushed aside by the auger.
Black slag with some cinders, sand and gravel, and some 7' driller notes piece of plastic or rubber.
0827 brick, concrete and sandstone fragments, trace wood fragments.
10
0834
15
0837
Continues with no spoils.
20
0843 0' to 23" driller notes debris is causing slight
difficulty drilling.
25
0847
30 . .
_ Gray, silty CLAY, with trace sandstone fragments and gravel.
0852
35
0858
L End of Boring at 38.0 ft. At completion of driliing, when the augers were
0 removed from the hole, a thin stranded steel
was wrapped around the auger bit.
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1993) borings, which retrieved samples.

7/22/98 WC-12 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-13

Project Number: 8E06114 Sheet 1 of 1
Project Location: Cleveland, Ohio
Date Drilled: 7/16/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%"H.S.A.
Location: See Drawing WC-2 Drilier: S. Lindsey Approx. Surface Elev: 582.0
[=2
o 3
D;Sth E 2 MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=5
= ©
8 &
0835 Brick, concrete, stone, and slag (whole pieces and fragments),
0840 with some black slag and silty sand and clay,
and trace wood fragments; creosote odor.
0845
5 Black slag and cinders with some sand and gravel, and some
‘ck, concrete and sandstone fragments, trace wood fragments;
creosote odor.
10 0847
Continues with more sandstone fragments
0848
14' slight difficulty drilling.
15
20 0853 20" augers produced Iarge. full-size pieces
. Gray, silty, SAND, with some rock fragments, gravel, of brick, most like generated near the surface.
0855 nd trace wood fragments.
25 :
Gray, silty CLAY, with trace sandstone fragments and gravel.
30
0858
End of Boring at 32 ft.
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-13 6114_LOGS
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Project: Pier 22 Improvements - Port of Cleveland
Project Number: 8EC6114

Project Location: Cleveland, Ohio

Date Drilled: 7/15/98 Logged By: PJK

Drilled By: Summit Drilling Drill Rig: DK-5

Location: See Drawing WC-2 Driller: S. Lindsey

Log of Boring WC-14

Sheet 1 of 1
Checked By: KCM
Drill Method: 2%" H.S.A.
Approx. Surface Elev: 581.5

o
(=]
Depth @ o]
?f?) § £ MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
= @
& &
1020 Concrate 12"
Black slag and cinders with some sand and gravel, and some
brick, concrete and sandstone fragments, trace wood fragments.
5
1025
Continues with more sandstone fragments.
Continues, becomes soupy
10
1028
15
1031 Continues with more wood fragments, trace glass fragments, and s
creosote odor.
20
1035
o5 Continues with more sandstone and gravel.
Brown, silty, sandy, CLAY with some gravel and sandstone
1038 fragments.
30
1042
End of Boring at 23.0 ft; hole backfilled with cuttings.
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, drilier notes,

and previous (1978 - 1993) borings, which retrieved samples.

7/22/98 WC-14 6114_LOGS

Woodward-Clyde



Project:

Project Number:
Project Location:

Date Drilled:
Drilled By:
Location:
Depth 2
(ft) E
=
1104
1106
5
1109
10
1112
15
1115
20
1118
25
1122
30
35
40
Comments:

Pier 22 Improvements - Port of Cleveland

8E06114
Cleveland, Ohio

7/15/98 Logged By: PJK
Summit Drilling Drill Rig: DK-5
See Drawing WC-2 Driller: S. Lindsey

MATERIAL DESCRIPTION OF AUGER SPOILS

Graphic Log

Asphalt 3", Concrete 12"
Black slag and cinders with some sand and gravel, and some
rick, concrete and sandstone fragments, trace wood fragments.

Continues with increasing moisture and gravel, trace clay.

Continues with some clay.

Brown, silty, sandy, CLAY with some gravel and sandstone
fragments.

End of Boring at 27.5 ft; hole backfilled with cuttings.

Log of Boring WC-15

Sheet 1 of 1
Checked By: KCM
Drill Method: 2%" H.S.A.
Approx. Surface Elev: 581.5

OBSTRUCTIONS & FIELD NOTES

15" driller notes slight difficulty drilling.

Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.
Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1993) borings, which retrieved samples.

7/22/98  WC-15 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-16

Project Number: 8E06114 Sheet 1 of 1

Project Location: Cleveland, Ohio

Date Drilled: 7/15/98 L ogged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 21" H.S.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5

j=2
=]
© i}
D?fgth E g MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
= ©
a &
1242 Asphalt 3", Concrete 12" 0'to 1' driller note difficulty drilling through misc.
Black slag and cinders with some sand and gravel, and some debris; original location was abandoned and
1245 rick, concrete and sandstone fragments, trace wood fragments. hole was relocated approx. 2' south.
5
1248
10
Becomes wet.
1251
15
1254
20 . .
Brown, silty, sandy, CLAY with some gravel and sandstone
fragments.
1258
25
1258
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers o observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, -driller notes,
and previous (1978 - 1993) borings, which retrieved sampies.

Woodward-Clyde

7/22/98 WC-16 6114_LOGS



Project:
Project Number:

Project Location:

Pier 22 Improvements - Port of Cleveland

8E06114
Cleveland, Ohio

Date Drilled: 7/15/98 Logged By: PJK
Drilled By: Summit Drilling Drill Rig: DK-5
Location: See Drawing WC-2 Driller: S. Lindsey

Log of Boring WC-17

Sheet 1 of 1
Checked By: KCM
Drill Method: 21" H.S.A.
Approx. Surface Elev: 581.5

[=.]
(=]
[«] —~
D(efg“‘ E ¢ MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
o
E g
8 &
1136 Asphatt 3", Concrete 12"
Black slag and cinders with some sand and gravel, and some
1139 rick, concrete and sandstone fragments, trace wood fragments.
5
1143
10
Trace to some clay.
1145
15
Becomes soupy.
1147 P
20 .
Brown, silty, sandy, CLAY with some gravel and sandstone
fragments.
1150
25
1258
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, drilier notes,
and previous (1978 - 1293) borings, which retrieved sampies.

7/2298  WC-17 6114_LOGS

Woodward-Clyde



Pier 22 Improvements - Port of Cleveland Log of Boring WC-18

Project:
Project Number: 8E06114 Sheet 1 of 1
Project Location: Cleveland, Ohio
Date Drilled: 7/15/98 Logged By: PJK Checked By: KCM
Drilted By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%" H.8.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5
(=]
o 3
h
fog‘ E 2 MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=%
= ©
5 &
1310 Asphalt 3", Concrete 12"
Black slag and cinders with some sand and gravel, and some
1314 " rick, concrete and sandstone fragments, trace wood fragments.
5
1318
10
1320
15
1322 ra
20
1325 Brown, silty, sandy, CLAY with some grave! and sandstone
fragments.
25
1327
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.
Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.
Woodward-Clyde

7/22/98 WC-18 6114_LOGS



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-19

Project Number: 8E06114 Sheet 1 of 1
Project Location: Cleveland, Ohio
Date Drilled: 7/15/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 21" H.S.A.
Location: See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5
ja)
o 3
h
Dgg‘ E g MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=%
= ]
a &
137 Asphalt 3", Concrete 12"
Black slag and cinders with some sand and gravel, and some
1340 brick, concrete and sandstone fragments, trace wood fragments.
5
1344
10
o Becomes wet.
1346
15 ‘
1349
20
1350 Brown, silty, sandy, CLAY with some gravel and sandstone
. fragments.
25
1354
End of Boring at 27.5 ft; hole backfilied with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers 1o observe possible obstructions, sampies were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-19 6114_LOGS



Project:

Project Number:
Project Location:

Date Drilled:
Drilled By:
Location:
Depth g
(ft) F
=
1409
1412
5
1416
10
1419
15
1421
20
1424
25
1428
30
35
40
Comments:

7/22/98 WC-20 6114_LOGS

Pier 22 Improvements - Port of Cleveland Log of Boring WC-20

8E06114 Sheet 1 of 1
Cleveland, Ohio
7/15/98 Logged By: PJK Checked By: KCM
Summit Drilling Drill Rig: DK-5 Drill Method: 2%"HS.A.
See Drawing WC-2 Driller: S. Lindsey Approx. Surface Elev: 581.5

MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES

Graphic Log

Asphalt 3", Concrete 12"
Black slag and cinders with some sand and gravel, and some
arick, concrete and sandstone fragments, trace wood fragments.

7'to 10' drifler notes obstruction and difficult

Becomes brown. drilling.

Becomes wet and dark brown.

Becomes soupy.

7
e

Brown, silty, sandy, CLAY with some gravel and sandstone
fragments.

At completion of drilling, when the augers were
removed from the hole, a piece of railroad tie
was logged in the end of the auger bit.

End of Boring at 27.5 ft; hole backfilled with cuttings.

Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.
Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland
Project Number: BE06114
Project Location: Cleveland, Ohio
Date Drilled: 7/15/98 Logged By: PJK
Drilled By: Summit Drilling Drilt Rig: DK-5
Location: See Drawing WC-2 Driller: S. Lindsey
e
-
fog‘“ E S MATERIAL DESCRIPTION OF AUGER SPOILS
= [=%
E 5
1444 Asphalt 3", Concrete 12"

Black slag and cinders with some sand and gravel, and some

Log of Boring WC-21

Sheet 1 of 1
Checked By: KCM
Drill Method: 21" H.S.A.
Approx. Surface Elev: 581.5

OBSTRUCTIONS & FIELD NOTES

1447 " rick, concrete and sandstone fragments, trace wood fragments.
5
1451 7' driller notes obstruction, did not slow drilling.
10
‘Becomes wet.
1454
15
Becomes soupy
1456
20
Brown, silty, sandy, CLAY with some gravel and sandstone
1458 fragments.
25
1500
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40
Comments: Borings were advanced with hollow stem augers to observe possible obstructions, samples were not retrieved.

Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,

and previous (1978 - 1993) borings, which retrieved samples.

7/22/98 WC-21 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland Log of Boring WC-22

Project Number: 8BEO6114 Sheet 1 of 1

Project Location: Cleveland, Ohio

Date Drilied: 7/15/98 Logged By: PJK Checked By: KCM
Drilled By: Summit Drilling Drill Rig: DK-5 Drill Method: 2%" H.S.A.
Location: See Drawing WC-2 Driller; S. Lindsey Approx. Surface Elev: 581.5

[=2)
[=]
h Qo -~
fof)‘ E ¢ MATERIAL DESCRIPTION OF AUGER SPOILS OBSTRUCTIONS & FIELD NOTES
[=%
= g
o o
1514 Black slag and cinders with some sand and gravel, and some
brick, concrete and sandstone fragments, trace wood fragments.
1516
5 . .
6' driller notes obstruction, did not slow drilling.
1519
10
Becomes wet.
1522
15
Becomes soupy.
1525
20 .
Brown, silty, sandy, CLAY with some gravel and sandstone
fragments.
1527
25
1529
End of Boring at 27.5 ft; hole backfilled with cuttings.
30
35
40

Comments: Borings were advanced with hollow stem augers to observe possible obstructions, sampies were not retrieved.
Material descriptions and stratigraphy are generalized from the auger spoils, driller notes,
and previous (1978 - 1993) borings, which retrieved samples.

Woodward-Clyde

7/22/98 WC-22 6114_LOGS



Appendix C



Project: Pier 22 Improvements - Port of Cleveland  Log of Exploration Trench 1
Project Number: 8E06114 TT-1

Project Location: Cleveland, Ohio Sheet 1 of 2

Date Excavated: 7/17/98 Logged By: PJK Checked By: KCM
Excavated By: Nerone & Sons Equipment: Linkbelt 3400 Trackhoe Approx. Width: 41t
Location: 5'to 60’ east of WC-12  Operator: George Approx. Surface Elev: See drawing WC-2

fogt“ APPROXIMATE STRATIGRAPHIC TREND

Brown silty sand and clay with

(6" to 2') pieces of brick, concrete and sandstone, and
miscellaneous debris including rebar metal cables,
wood and glass.

Black slag and cinders with

5
(6" to 2') pieces of brick, concrete and sandstone, and
miscellaneous debris including rebar, metal cables,
wood and glass.

1 0 . . .
Black slag, cinders, sandstone and gravel with less debris.

15

End of Pit, varies 10 ft. to 18 ft.

20

25

30

35

40

Comments:

7/22/88 TT-1-1 6114_LOGS

OBSTRUCTIONS & FIELD NOTES

Approximate depth to water was 13"

10 east of boring WC-12 excavated trench to 18'
below grade.

15' to 20'east of WC-12 excavated trench to 18' below grade;
encountered 3 large (2'x6') pieces of sandstone at 2' and 8'
below grade, observed large pieces of sandstone in north and
and south sides of trench;

4' below grade encountered two 5' long by 6" dia. pieces of
wood;

5'to 10’ below grade encountered large (1' to 2') pieces of
concrete and several metal pipes.

40' east of boring WC-12 excavated trench to 16'
below grade.

Woodward-Clyde



Log of Exploration Trench 1

Project: Pier 22 Improvements - Port of Cleveland

Project Number: 8E06114 TT-1

Project Location: Cleveland, Ohio Sheet 2 of 2

Date Excavated: 7/17/98 Logged By: PJK Checked By: KCM

Excavated By: Nerone & Sons Equipment: Linkbelt 3400 Trackhoe Approx. Width: 4 it.

Location: 60' to 90' east of WC-12  Operator: George Approx. Surface Elev: See drawing WC-2
Depth APPROXIMATE STRATIGRAPHIC TREND OBSTRUCTIONS & FIELD NOTES

)

Black slag & cinders w/ (6"-2') pieces of brick & sandstone,
(1'-5') pieces of concrete, (5'-20') long pieces of rebar,

a tire, and other misc. debris including wood, metal and glass.
Brown silty sand & clay w/ (6"-2') pieces of brick & stone,

(1'-5') pieces of concrete, (5'-20') long pieces of rebar,
and other misc. debris including wood, metal and glass.

Black slag, cinders, sandstone and gravel with less debris.

End of Pit, varies 10 ft. to 13 ft.

Comments:

7/22/98  TT-1-2 6114_LOGS

Approximate depth to water was 13"

65' east of boring WC-12 excavated trench to 13’ below grade;
opened trench an additional 5' north, abandoned foundation was
observed on the north and south sides of the trench,

from approx. 5' to 9' below grade.

broke up foundation (no rebar) and encountered timber piles
under the foundation.

65' TO 90' east of boring WC-12 excavated trench to 13'
below grade;
encountered numerous (approx. 7) approx. 5' fong by 1' dia.

pieces of wood from 0' to 10' below grade;

see photos 5 & 6 and drawing WC-2 for more information.

Woodward-Clyde



Log of Exploration Trench 2

Project: Pier 22 Improvements - Port of Cleveland
Project Number: 8E06114 TT-2
Project Location: Cleveland, Ohio Sheet 1 of 1
Date Excavated: 7/17/98 Logged By: PJK Checked By: KCM
Excavated By: Nerone & Sons Equipment: Linkbelt 3400 Trackhoe Approx. Width: See drawing WC-2
Location: 37" to 98' east of WC-15  Qperator: George Approx. Surface Elev: See drawing WC-2
D?fgm APPROXIMATE STRATIGRAPHIC TREND OBSTRUCTIONS & FIELD NOTES
Brown silty sand and clay with 37 to 48’ east of WC-15 excavated trench to 10" below grade;
T (1-6') pieces of reinforced concrete, brick, sandstone encountered small (1) pieces of debris.
" and other misc. debris including wood, metal and glass.
T 48' to B6' east of WC-15 excavated trench to 10’ below grade
T Black slag and cinders with encountered a series of abandoned foundation units which
pieces of brick, concrete and sandstone, and extend into the north and south sides of the trench;
"~ miscellaneous debris including rebar, metal, wood and glass. see photos 10 - 14 and drawing WC-2 for more information.
T 74' 1o 86' east of WC-15 excavated trench to 10’ below grade
1_0 and an additional 13' north and 12' south;
0'to 2' below grade encountered numerous farge pieces of
o concrete, one 7' piece of concrete;
_ approx. 3' below grade encountered two 7' piece of 8" dia steel
- pipe and four 2" dia solid steel pipes.
1_5 End of Pit, varies 10 ft. to 14 ft,
86' to 98' east of boring WC-15 concrete dock at ground
T surface, dock extends north and south along shoreline as
T i seen on drawings WC-2; the dock is 12' long perpendicular to
T the shoreline, 3' deep on the west edge and approx. 8' deep on
2_0 east edge (i.e shoreling);
numerous (approx. 4'x4') pieces of reinforced concrete
T were observed on the surface of the dock;
_ (1'-3") pieces of rock and timber piles were encountered under
_ the east face (shoreline) of the dock;
;; concrete footing was observed under west face of dock,
excavated trench to 14' below grade (4' below footing) and
T encountered 2" dia. solid steel cable, timber piles, 3' piece of
T concrete and some coal.
T see photos 12 & 13 for more information.
30
35

>

Cornments:

7/122/98 TT-2-1 6114_LOGS

Woodward-Clyde



Project: Pier 22 Improvements - Port of Cleveland | Log of Exploration Trench 3

Project Number: 8E06114 TT-3
Project Location: Cleveland, Ohio Sheet 1 of 1
Date Excavated: 7/17/98 Logged By: PJK |Checked By: KCM
Excavated By: Nerone & Sons Equipment: Linkbelt 3400 Trackhoe Approx. Width: 10 ft.
Location: 8' to 96' east of WC-12 Operator: George Approx. Surface Elev: See drawing WC-2
D?fgm APPROXIMATE STRATIGRAPHIC TREND OBSTRUCTIONS & FIELD NOTES
Black slag & cinders w/ (6"-2') pieces of brick & sandstone, Approximate depth to water was 13'
numerous (1-8') pieces of concrete, and other misc. debris.
Brown silty sand & clay w/ (6"-2') pieces of brick & stone; 8' to 30' east of boring WC-16 excavated trench to 13'
numerous (1'-8') pieces of concrete, and other misc. debris. below grade;
5 less debris than remainder of trench, pieces were generally
_ less than 2",
Black slag & cinders w/ (6"-2') pieces of brick & sandstone,
numerous (1'-8') pieces of concrete, and other misc. debris. 9' east of boring WC-16 excavated trench to 13' below grade;
at 10’ below grade encountered abandoned raitroad tie

10 running north and south.

18' east of boring WC-16 excavated trench o 13'
below grade;
End of Pit, varies 10 ft. to 13 ft. at 10' below grade encountered abandoned railroad tie

15 running north and south.

30' east of boring WC-16 excavated trench to 13'
|below grade;
at 10' below grade encountered abandoned railroad tie

20 running north and south.
at 10’ below grade encountered 4' piece of sandstone on
south side of trench.

30' to 96' east of boring WC-16 excavated trench to 10' - 13'

o5 below grade;
throughout french depth encountered numerous targe (1' to 8')

1pieces of concrete brick and stone, operator pulled out large
pieces of debris in almost every pass.

30 trench opened up to 10" width due to large pieces of debris.
see photos 16 through 18 and drawing WC-2 for more
information.

35 —
Comments:

Woodward-Clyde
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Photo Journal



Photo 1:

Photo 2:

View of north shoreline, standing at approximate location of bulkhead wall looking west.

Note large pieces of concrete, stone, and other miscellaneous debris.

View of north shoreline, standing at approximate location of bulkhead wall looking east.
large pieces of concrete, stone, and other miscellaneous debris.

Note




Photo 3:

View of northern portion of site, standing at approximate location of bulkhead wall looking west.
Note the pieces of brick and other miscellaneous debris exposed at the surface.

Photo 4:

View of boring WC-1 at completion of drilling. Note the steel pipes, large rock and other
miscellaneous debris in upper portion of hole.




Photo 5:

View of test trench #1 (TT-1) standing at the approximate location of boring WC-10 looking east.
Note the steel pipe, large rocks and other miscellaneous debris.




CONCRETE FOUNDATION
NIT

pr—

View of test trench #1 (TT-1) standing approximately 60" east of boring WC-10 looking east. Note
the concrete foundation and timber pile.

Photo 6:

Photo 7: View of spoils from test trench #1 (TT-1).




Photo 8:

View of spoils from test trench #1 (TT-1).

Photo 9:

View of spoils from test trench #1 (TT-1).




Photo 10:

¢

T ONCRETE FOUNDATION
= unit

View of test trench #2 (TT-2) standing approximately 38' east of boring WC-10 looking east. Note
the numerous concrete foundation units.




Photo 11:

View of test trench #2 (TT-2) standing approximately 92' east of boring WC-10 looking west. Note
the large concrete foundation units.




CONCRETE DOCK

View of northeastern portion of test trench #2 (TT-2) standing approximately 92' east of boring WC-
Photo 12:|10 looking northwest. The concrete in the upper part of the picture is the western face of the
exposed concrete dock. Note concrete footing under dock.

CONCRETE DOCK

- o

View of northeastern portion of test trench #2 (TT-2) standing approximately 100" east of boring
Photo 13:[WC-10 looking southwest. View is 180 degrees from view in photo 12. Timber piles were found
under concrete footing, which supports dock.




Photo 14:

Photo 15: View of spoils from test trench #2 (TT-2).




View of test trench #3 (TT-3
the large pieces of concrete,

Photo 16: ) standing approximately 18' east of boring WC-

16 looking east. Note
stone and other miscellaneoys debris,




Photo 17:

Photo 18:

View of spoils from test trench #3 (TT-3).
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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. It is 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
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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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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).
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