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client: Ohio Department of Transportation IProject: ATH-33/SR 681 Realignment |Job No.  9821-1016.00
LOG OF: Boring B-5 Location: Approx. Sta. 20+000, New Ramp CL ‘Date Drifled; 12/20/04 STANDARD PENETRATION (N)
WATER Blows per 0.30 m
uE; Sample OBSERVATIONS: GRADATION O
= "E“ No. Hand Water seepage at 1.83 m {6.07] 10 20 30 40
. Periefro- Water level at completion; 3.81 m [12.57 8
Depth | Elev. 2 IS meter 12 (R 2 Moisture Content - %
m | m | 2135 ]e |8] tkwm® Slolalalola) A Naturaf L
/oM | s | efd ja] s Llo[=s|ulBlo| X ® X
0_ 20313 DESCRIPTION B RN B B S 10 20 30 40
0.0 203 04 Topseil - 0.102 m [4"]
03] _|[666.1]
2 FiLL: Stiff brown SILTY CLAY (A-6b), little fine to coarse
i 1 21/ 1 120 sand, irace gravel; moist. |
1] [15] [1.25] S
_ 7 @ 1.07 m-1.52 m [3.5" - 5.0'], contains ¢coal and brick Ay
9 |47l 2 - ragments. ™
152 14| 18] k2
[5] |/
1.83 |201.30 |
[6.0] [660.4] [4 ] _
| 4 (432l 3 431 Very stiff to hard brown SILT AND CLAY (A-6a), some Ly
6| 1171 [4.5] fine to coarse sand, trace gravel; damp to moist. \*5
- . : {
| 2
3 |47 4 263 f
} 3.05 al [18] [2.75] (2
110
. 3 @ 3.35 m - 3.81 m [11.0' - 12.57, stiff. \
i 5 | 457 5 168 1
6| [18] [1.75) [\
WOH @ 4.11 m- 4,57 m [13.5' - 15.07, very soft to soft. \
7] 12 | 406 i 6 24 )
457 31 118l [0,25] (- L.
(15} ML
4.88 |198.25 1~
!i16.0] [650.4] [1 |
] 42 | 457 R 7 Severely weathered gray SANDSTONE fragments. . c
27| [18] 69
567 1197.46
fiae] _|[647.8]|17 152 Severely weathered brown SHALE. ]
582 1197.31{ 50703 | [6] M 8 50+ {]
510 | [647.3] . :
[ Bottom of Boring - 5.82 m [19.1]
L52




Client: Ohic Department of Transportation |Project: ATH-33/SR 681 Realignment ]Job No. 8821-1016.00
LOG OF: Boring B-6 Location:  Approx. Sta, 20+070 New Ramp CL Date Drilled; 12/21/04 STANDARD PENETRATION (N)
. WATER Blows per 0.30 m
0 - Sample OBSERVATIONS: GRADATION O
o iy No. Hand Water seepage at: 0.76 m [2.5] 10 20 30 40
. 5 Penatro- Water level at complefion: 1.34 m [4.4] {includes drilling o
Depth | Efev. s [z € meter water) S|B|R1z Moisture Content - %
(m) (m) | ot |8 ewm®) Sla{a|8!. =| FL Natural LL
/oMl s e |a [af fsf Qle|S|wfa|c| x o X
0_ 200.72 DESCRIPTION A R B 10 20 3¢ 40
0.09 [20063 Topsoil- 8,102 m [47
{03 _[(858.2]] _ _
1 Soft to medium stiff brown SANDY SILT (A-4a), some
] 3 5 .?g? B o1 [3?5] fine to coarse sand, trace gravel; moist. D
0.91 | 199,81 ' Note: Flowline creek at approx. depth of 0.94 m [3.1"] K
P[S-Ol [B55.5] _ \
i 3 Loose to mediurn dense brown COARSE AND FINE SAND
2 |20 2 (A-3a), littie silt, trace gravel; wet. \
1.52 8| (11 ¢y
1.68 | 199.04 |
[5.5] _1[653.0] . |
2 Very stiff brown and gray SANDY SILT (A-4a), "and" fine to
g 3 408 3 239 coarse sand; maist.
5| [16] [2.5] O'u§
2.74 | 197.98[3 . [T L
[9.0] {[6495]] 14 | .330 B Severely weathered gray SILTSTONE, micaceous. Ml
3,05 {197.67| sor13| 1131 || 50+ [
(o] [648.5] . .
A Core | Rec | Medium hard gray SANDSTONE, fine to medium grained,
1.524 | .965 1 moderately weathered; contains frequent thin interbedded
| m m [ mica seams.
(60" | [38"] |
4.57 f?
{15]
r i Core | Rec § @ 4.82 m [15.8, becomes hard.
1.524 |1.524 2
[60"] | [607]
6.10 . -
1120] @ 6.43 m - 6.68 m [21.1' - 21.9, contains thin
] Core | Rec calcareous layers. .
3.048 | 2.692 3 @ 6.68 m-6.74 m[21.9'-22.17, limestone clast.
m m
7] [120"} |[106"]
762




client: Ohio Department of Transportation Project: ATH-33/SR 681 Realignment |JobNo. 9821-1016.00
LOG OF: Boring B-6 [ ocation: Approx. Sta. 20+070 New Ramp CL Date Drilfed: 12/21/04 STANDARD PENETRATION ()
WATER Blows per0.30 m
o Sample OBSERVATIONS: GRADATION O
s h.;’*‘:: No. Hand \Water seepage at: 0.76 m [2.5] 10 20 30 40
. g Peneiro- Water Jevel at completion: 1.34 m [4.47 (includes drilling ®©
Depth | Elev. g | g L3 meter water) g E 2= Moisture Content- %
m o pm [ g |58 |8 wum?) glalal&l |1 o Natural LL
molm | & [e]8 (8] s Qle|Sjula|c] * ® X
7.62_ 19310 DESCRIPTION A B R Rl B 1020 30 40
 {#E] [533.9] , , . .
_ Core | Rec |{RQD Hard gray SANDSTONE, fine o medium grained, micaceous.
3.048 {2.692H 63% | 3
i m m
[1207 {1108
'8.60 119212
I252 {16303
B Soft dark gray SHALE
@ 8.60m- 866m[282‘ 28.4'}, clay seam.
9.14 |191.58
[ (&) 1628.5] .
] Bottom of Boring - 9.14 m [30.0']
10.67
| [E5]
12.19
§140]
13,72
}s1
15.24




cfient: Ohio Department.of Transportation

IProject: ATH-33/SR 681 Realignment

Job No.  9821-1016.00

§LOG OF: Boring B-7 {ocation:  Approx, Sta. 20+200 New Ramp CL Date Drilied: 12/21/04 STANDARD PENETRATION (N}
WATER Blows per0.30 m
uE, Sample OBSERVATIONS: GRADATION O
p E ‘No. Hand Water seepage at: 1.07 m [3,57] 10 20 k[i] 40
. Peneiro- Water level at completion: none &
Depth | Elev. o, 5 meter g % Tlz Moisture Content - %
m | m | £ 15| 8 |8 swm? S1B1a18]. || Natural LL
/|| &5 |18 & fs Qlo|s|lu|als]| X e X
0_ 209.30 DESCRIPTION L B R AR R 10 20 30 40
0.09 [209.21 Topsgil - 0,107 m [4"
{03 | [6e6.4] .
' 2 Very stiff to hard brown and gray SILTY CLAY (A-6b), some
| 5 | .22 215 fine to coarse sand, little gravel; contains shale and coal |
5{ 19] [2.25] fragments; moist. D
1 \
- 3 _ |
6 |2ro@ 2 431+ .
1.52 7| I11] [4.5+] ¢
| B
7] 3
i 5 |.330 230 i
7| 13y (2.5] Q
250 1 206.71
B85 _tBre2|e ]
9 | .406 Severely weathered brown, reddish brown, and gray |
3.05 o| 1i6] SHALE. \2
[10]
. = N
] 12 | .305 N
15| 1121 N
- \-\\.\h
] 29 229 + 4
50713 | [0] 0+ M
4,57
| [
- 12 A27 L
| 50/13 | [51 50+
| K
203.54 [50/13 | 127 50+ [
[667.8] &)

Lia

Bottom of Boring - .5.76 m [18.9']




Préparéd By:

Résource International, Inc.
281 Enterprise Drive
Westerville, Ohio 43081

RI# W-7139

REREa
June, 1998

WORLDWIDE PROFESSIONAL SERVICES ORGANIZATION




‘ RESOURCE INTERNATIONAL ‘ M Enginoetny e
Engineering Consultants Tes“ng"ngo, mo"fe‘:;" 9
Geotachnicol/Environmental
Envitonmental Drilling
Construction Monagement

System Design and
June 12, 1998 Soﬂalrgre Devgl?)pmem

" Mr. Terry Winebrenner, P.E.
Sverdrup Associates, Inc.
50 West Broad Street, Suite 1700
Columbus, Ohio 43214

Re: Preliminary Subsurface Investigation
ATH/MEG-033-30.980/0.000
PID 17974
South-Central Section, from Station 394600 to 45+500
Rl #W-7139

Dear Mr. Winebrenner:

We are pleased to submit this preliminary subsurface investigation report for the
south-central section of the referenced project, ATH/MEG-033-30.980/0.000. In
order to expedite the delivery of the subsurface investigation report for this
project, the report has been divided into four (4) parts, north, south, north-
central, and south-central. Engineering logs have been prepared and are attached
to this report along with results of laboratory testing. Full size plan and profile
sheets are being prepared, and will be submitted as a single submission for the
entire project. For reference purposes, half-size plan and profile sheets for this
section are being included in this submittal.

If you have any questions concerning the subsurface investigation or this report,
please call.

Sincerely.
RESOURCE INTERNATIONAL, INC.

p
~

Christopher Merklin, P.E. )
Director - Geotechnical Engineering

(. Philip Hall, P.E.
Vice President

Corporate Office: 281 Enterprise Or. = Westerville, OH 43081 = Telephone: (614) 885-1958 = Fax: (614) 885-3341 + www,Rasourcelnternational.com
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1.0 INTRODUCTION

This report is a presentation of the subsurface investigation performed for
ATH/MEG-033-30.980/0.000 - south-central section. The south-central section
limits, for the purpose of this report, are between Stations 39+500 and 45+500.

The subject project is the design of a “super two" lane highway system linking the
four-lane existing portion of USR 33 at Athens with the existing four-lane portion
of USR 33 at Darwin. The total project length is 19.858 kilometers. The northern
two-thirds of the alignment is within Athens County, traversing Athens, Alexander
and Lodi Townships. The southern one-third (of the alignment) is within Bedford
Township in Meigs County.

11 EXISTING LAND USAGE

The land usage along the entire alignment is generally described as alternating
forest and pasture with very few cultivated fields. Typically, the valleys and
steeply sloping hills are tree covered, and the flatter sidehills and hilltops are
pasture. The field observations along Corridor A, as presented in the Geologic
Study performed for Feasible Corridors A and B, are indicative of the land usage
along the alignment in this south-central section. Because of the relief, the area
is well drained with creeks at the bottom of every valley and drainage paths down
the stdes of most of the hills. Pratts Fork is the largest water crossing for the
alignment, located at the very northern end of this section, at station 39+800. The
valley in this vicinity creates sidehill fills for the section between stations 39+700
and 40+000. Drainage paths are easily identifiable by the erosion of the easily
erodible surficial red clays and/or mudstone/shale. The alignment is traversed
several times, typically along ridge tops, by county and township roads, with rural
residences and farms scattered throughout.

The steep slopes and flatter hilltops show evidence of movement which is very
common for this area. Many of the pastures exhibit hummocky terrain. Many
signs of predominantly small surficial slumps have been observed on the steep
slopes and near the valley bottoms, along creek beds. Much of the exposed red
soils and Tock (red beds) in the valleys and on the slopes show evidence of severe
decomposition from erosion.

Coal mines are common in southeast Ohfo, It was determined in the Geologic
Study that there are one abandoned underground mine and three reclaimed strip
mines within the Feasible Study Corridors. Strip mine #2 (SM2) is located well
east of the south-central section, between stations 41+500 and 42+228, outside
of the expected right-of-way. Another strip mine is noted on the quad map (for the
area), just south of TR 68, and west of the alignment. The details of this strip
mine were not identified within the geologic study, however, the right-of-way lirnits

1




appear to be east of the estimated limits of the strip mine. This should be
confirmed as part of the final design (subsurface) investigation.

12 SIE GEOLOGY

Both Athens County and Meigs County lie entirely within the unglaciated section
of the Allegheny Plateau. The area is maturely dissected, well-drained and is
characterized by steep-sides, "V" shaped valleys and natrowly rounded hilltops.
Elevations along the alignment range from approximately 200 meters at the
southem most portion, at Darwin, to approximately 300 meters in the northern
portion.

The uplands are covered with a thin layer of residual soils; soils formed in place
by the disintegration and decomposition of rocks and the consequent weatherirg
of the mineral materials. Soils consist predominantly of sands and clays, very
stmilar to the shales, mudstones, and sandstones on which they lie. The
transition to bedrock is very subtle, and in most cases, not clearly identifiable,
unless the parent rock is sandstone, siltstone, or limestone.

Solls in the valleys are generally described as colluvial (consisting of alluvial in
part) soils overlying residual soils. Colluvial soils (colluvium) are loose and
incoherent deposits typically found at the foot of a slope or cliff, brought there
chiefly by gravity. Alluvial soils {Alluvium) are (intermixed) water-laid deposits.
Typically, soils in the valley run deeper than on the slopes and hilltops, however,
the soils are similar to those on the hills, consisting predominantly of sand and
clay, and the transition to bedrock is equally difficult to identify.

Both Athens and Meigs Counties, along the alignment, are comprised of bedrock
of Permsylvania Age. The rock strata in this area of southeastern Ohio dips gently
to the east-southeast at a rate of approximately 6 meters per kilometer. The top
of the Conemaugh formation s estimated to be between elevations 260 and 270
meters at the north end of the alignment. It slopes downward to the east-
southeast until it is entirely below any influence on the subject alignment at -
approximately Station 40+250.

The bedrock was deposited under regular succession of varying environmental
conditions that were repeated many times. As a result, the rocks show a definite
succession of strata representing one sequence of changing sedimentary
conditions. A sequence of strata matching one depositional cycle is termed a
cyclothem. Cyclothems are typically associated with unstable shelf or interior
basin conditions in which alternate marine transgressions and regressions occur.
The non-marine sediments occur in the lower half of the cyclothem and the
marine sediments in the upper half, In Chio, each cyclothem is usually defined
as the series between a coal-to-coal interval. The lithology of the rocks that

2




comprise the Pennsylvania System in Ohio consist of alternating clay, coal, shale,
limestone and sandstone beds. These beds lack a real persistence and vary
greatly in thickness over a short distance. )

1.2.1 CONEMAUGH FORMATION

The literature defines the % boundary of the Conemaugh Formation as the top
of the Upper Freeport No. 7 coal and the boundary being the base of the No.
8 Pittsburgh coal. The lithology of the Conemaugh consists of sandstone, sandy
shale, shale, imestone, coal, under-clay and varicolored claystones (clay-shales,
mudstones, etc.) referred to as “Red beds". Bedded marine shales and some thin
marine limestone are present in the lower part of the series, whereas the upper
part contains only non-marine strata, including abundant red calcareous
claystones. Coal seams of minable thickmess occur throughout the study area.
The Conemaugh Formation has a reported thickness of approximately 108 meters.

1.2.2 MONONGAHELA FORMATION

The Monongahela Formation overlies the Conemaugh Formation. Its lower
boundary is defined as the base of the No. 8 Pittsburgh coal and the upper limit
is the top of the No. 1 Waynesburg coal bed. The lithology of the Monongahela
Formation is similar to the upper portion of the Conemaugh Formation. The most
significant difference is the occurrence of minable coal beds in the Monongahela
{n contrast to the thin coal beds of the Conemaugh only available by strip mining.

The Monongahela Formation is approximately 76 meters thick. A full thickness
above drainage is displayed in Lodi and Bedford Townships. Athens and
Alexander Townships show only parts of the Monongahela Series above drainage.

1.3 CUL/FILL SECTIONS

The entire alignment will be constructed on alternating, massive cuts (hilltops)
and fills (valleys), however, the current alignment of this south-central section has
substantially more fill than cut. The cut and fill sections projected for the south-
central section are presented in Table 1 (based on centerline profiles).

Table 1: Cut/Fill Sections

Begin End Earth- Maxdmurm
Station Station work | Depth (Cut or
Fill)

39+915 Fill 26 meters

39+635




i
|
39+915 40+170 Cut 15 meters
' 40+170 40+605 Fill 22 meters
40+605 40+650 Cut 3 meters
l 40+650 40+669 Fill 6 meters
l 40+669 | 40+827 Cut 10 meters
404827 40+985 Fill 19 meters
} 404985 | 414048 | Cut 5 meters
414048 41+204 Fill 12 meters
l 414204 414247 Cut 3 meters
41+247 41+424 Fill 34 meters
l 41+424 41+944 Cut 25 meters
l 41+944 42+191 Fill 16 meters
424191 42+340 Cut 10 meters
l 424340 | 43+195 | Ful 33 meters
43+195 43+332 Cut 9 meters
l 43+332 43+463 Fill 7 meters
43+463 43+642 Cut 6 meters
I 43+642 44+104 Fill 37 meters
' 44+104 44+310 Cut 11 meters
44+310 444645 Fill 32 meters
l 444645 | 44+894 Cut 21 meters
44+894 45+000 Fill 26 meters
i
2.0 SUBSURFACE INVESTIGATION
l Forty-three (43) engineering test borings, designated B-81 through B-122
{including B-1144), were planned for the south-central section. Rock outcrops
l adjacent to the location of B-122 were observed and mapped in place of drilling
B-122. B-150 within the limits of the south section, was not drilled at the time
| "
|
)




of delivery for the south section report, therefore, it's log has been included within
this report.

The boring locations were specified (station and offset) by representatives of
Resource International, Inc. (R), based on the horizontal and vertical alignment
current in December, 1997. It is noted that both the horizontal and vertical
alignments have changed since the development. and execution of this boring plan,
thus, many of the borings extend to awlkward depths and/or are located well off
the alignment. The boring locations were converted to Project Coordinates and
field located by representatives of Sverdrup Associates (Sverdrup), Canter
Surveying, with the use of Global Positioning Satellite (GPS). Borings in cut
sections were drilled along the alignment and left and/or right of centerline (within
the proposed backslopes) to identify the soil and rock conditions in the cut
sections and at the proposed subgrade. Borings in fill sections were drilled to a
depth equivalent to the height of the proposed embankanent or split-spoon refusal
in bedrock, whichever was shallower. Split-spoon refusal is defined as exceeding
50 blows with less than 15 centimeters of penetration.

All but fifteen {(15) of the borings in the south-central section were drilled with
either a truck-mounted or ATV-mounted rotary drilling rig, utilizing hollow-stemn
continuous flight augers to advance the holes in soil. The remaining three (3}
borings were advanced with a Geoprobe Model 4220, a vehicle-mounted,
hydraulically-powered machine that utilizes static force and percussion to
advanced a 122-centimeter long by 5.1-centimeter diameter soil sampler.

Where borings extended into the bedrock (after encountering split-spoon sample
refusal), a double tube diamond bit core barrel (either wireline or conventional
equipment) was used to core {the bedrock). Coring produced NX-sized (5.3-
centimeter diameter} cores, from which the type of rock and its geological
characteristics were determined.

For the borings advanced using a truck mounted rig, Standard Penetration testing
was performed at 0.46 to 1.52-meter intervals. The Standard Penetration Test
(ASTM D 1586) is conducted by using a 63.5-kilogram hammer falling 76.0
centimeters to drive a 5.1-centimeter O.D, split-barrel sampler 45.0 centimeters.
Driving resistance is recorded on the boring logs in terms of blows per 15-
centimeter interval of the driving distance. The second and third intervals are
added to obtain the number of blows per 30 centimeters. Standard Penetration
blow counts aid in determining soil properties applicable in embankment and
roadway design.

A nominal 7.6-centimeter diameter Shelby tube, or thin-walled sampler, was
employed (ASTM D-1587) to obtain undisturbed samples from borings B-81 and
B-99. The Shelby tube is hydraulically pressed into the subsurface soils to obtain
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an undisturbed sample.

Soil samples obtained from the drilling operation were preserved in jars {drill Hig
boreholes) or sealed tubes (geoprobe boreholes), tested for natural moisture
content (ASTM 2216), and visually classified in the laboratory. Representative soil
samples were tested in the laboratory to determine the following properties:

- Liquid Limit, Plastic Limit (AASHTO T89, T90)
- Gradation (AASHTO T 88)
- One-Dimensional Consolidation Properties (AASHTO T 216)

The tests performed are necessary to classify existing solls according to the Ohio
Departmerit of Transportation {ODOT) Classification System and to infer
engineering properties of importance in determining pavement, embankment, and
backslope design and construction recommendations. Results of the laboratory
testing are presented in Appendices Cand D,

Rock cores were logged in the field and visually classified in the laboratory. They
were analyzed to identify the type of rock, color, minerals, bedding planes and
other geological and mechanical features of interest in this project. The Rock
Quality Designation (RQD) for each type of rock was calculated according to the
equatiorn:

RQD = Zsegments equal or longer than 10.2 centimeters x 100
Core Run Length

The RQD aids in estimating the general quality of the rock and is used in
conjunction with other parameters to designate the quality of the rock mass.
Unconfined compressive strength testing of intact rock cores segments (ASTM D
2938) was performed on representative samples to identify their strength and
hardness.

3.0 SUBSURFACE PROFILE

.Interpreted engineering logs have been prepared from field geologist’s logs, visual

examination of samples, and laboratory testing. Classification follows the current
ODOT Specifications _for Subsurface Investigation.  The following is a
generalization of what was found in the test borings.

Soil drilled along the alignment is generally between 1.0 and 5.0 meters thick,
averaging approximately 2.0 meters thick, However, there were several locations
where residual soils were as great as 9.0 meters deep on the uplands {e.g. B-XX).
The transition to bedrock is not easily discernable where the surface rock is shale,
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clay-shale, or mudstone. Where sandstone, limestone, or siltstone is the surface
rock, transition (to rock) was easily discernable. The soils are predominantly
cohesive, described as reddish brown clay (silty clay, sandy clay) of medium'to
high plasticity. The soils are predominantly classified as ODOT A-6b as well as
A-4a, A-6a, A-7-6, and A-3a.

Many soil properties, including soil consistency and shear strength (of cohesive
samples), are primarily derived from Standard Penetration blow counts. The
Standard Penetration blow counts recorded during the drilling process ranged
from 1 blows per 30 centimeters to refusal, increasing with depth. Generally
speaking, soils encountered from the ground surface to 1.5 meterst are described
as soft to stiff, below 1.5 meterss, soils are very stiff to hard. Split-spoon refusal,
defined as obtaining in excess of 50 blows with less than 15 centimeters of
penetration, was encountered in virtually every boring in the transitional material
(hard indurated clay/very soft bedrock).

Laboratory testing indicates that the natural moisture contents of the soil
encountered to a depth of 1.5 metersz are typically at to well above their
corresponding plastic limits. However. because of the highly plastic nature of the
clays encountered, the moisture contents do not typically approach the soils’
corresponding liquid limits. Below the surficial 1.5 meters:, moisture contents
typically decrease, down to typically less than 10% in the transitional material.

3.1 Bedrock

Bedrock was cored when encountered in any proposed cut section above the
proposed completion depth of the test boring. If bedrock was encountered above
the completion depth in any boring drilled in a proposed fill section, the boring
was terminated on the top of bedrock (defined as split-spoont refusal). The
majority of the bedrock encountered in this section consisted of shale, clay-shale,
or mudstone, predominantly in poor condition. Interbeds of sandstone, limestone,
and siltstone were encountered throughout. The mudstone and some of the shale
was frequently slickensided and deteriorated when exposed to water. As
mentioned ahove, where these bedrocks were encountered, the rock condition was
typically so poor that it was difficult to identify the transition from soil to rock.

In the cut section between stations 39+915 and 40+170, bedrock was encouritered
in B-82, ahove the proposed grade, consisting of alternating layers of sandstone,
mudstone, and shale, overlying thick, good quality sandstone, from elevation
255.5 down.

In the cut section between stations 40+669 and 40+827, bedrock was encountered
in B-88. B-89, and B-90 above the proposed grade, consisting of altermating layers
of sandstone and mudstone overlying thick, good quality sandstone, from
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elevation 256.5 to below the proposed grade.

In the cut section between 41+424 and 41+944, poor quality mudstone was
encountered throughout B-95 and B-97 with few thin interbeds of clay-shale,
shale, and siltstone, all of poor {very little fair} quality.

In the cut section between 42+191 and 42+340, poor quality mudstone was
encountered throughout B-100.

In the cut section between 43+195 and 43+332, weathered mudstone was
encountered in B-109 above the proposed grade. Sandstone and siltstone, both
poor to fair quality, were encountered below the proposed grade, with thin shale
and mudstone interbeds.

In the cut section between stations 44+104 and 44+310, B-116 exhibited mostly
poor quality mudstone above the proposed grade with good quality sandstone
encountered about 1.5 meters above the proposed grade and below.

In the cut section between stations 44+645 and 44+894, B-120 exhibited poor
quality mudstone to elevation 258 meters, overlying fair quality sandstone and
siltstone (with few mudstene interbeds) to well below the proposed grade.

3.2 Groundwater

With the exception of the Hocking River Valley, groundwater in Athens and Meigs
Counties is scarce at best. Few perched lenses of groundwater (B-81) were
encountered during the drilling process in the south-central section within the
soil. It was impossible to identify groundwater in the rock sections since water was
being used during the coring process. Groundwater for the area can be found in
alternating layers of shale and thin sandstone with yields of less than 1.0 gallon
per minute. Groundwater can be expected in the valleys, overlying impervious
bedrock

4.0 CONCLUSIONS AND RECOMMENDATIONS

Data obtained from the drilling and testing program have been used to develop
preliminary pavement, embankment. and backslope recommendations for the
soils and bedrock encountered along the alignment. These parameters have been
used to provide guidelines for the design of the pavement systems for the subject
roadway which are discussed in the following paragraphs. It is noted that these
recommendations are preliminary. Additional subsurface investigations will be
performed to verify these recommendations along a finalized alignment.




4.1 Pavement Design

Because of the extensive earthwork necessary for this project, very little soil will
remain in-place, in its current condition, as a pavement subgrade soil. Subgrades
in most of the cut sections will be bedrock. The soils are almost exclusively
cohesive, described as reddish brown clay (silty clay, sandy clay) of medium to
high plasticity. The shales and mudstone deteriorate to a highly plastic clay when
exposed to weathering (water} as well. Therefore, it is recommended that
pavement designs be based on a Group Index value of 16. The corresponding
design California Bearing Ratio (CBR) is approximately 4, and the equivalent
Subgrade Resilient Modulus, Mg, is 4800 psi (this value is left in English units
since the current L&D manual presents it that way for use in a correlation chart).

Where bedrock is encountered in the subgrade, the rock shall be cut an addttional
0.5 to 0.6 meters below the surface of the subgrade, depending on the pavement
type, for the cross section width of the roadway between points 0.3 meters beyond
the shoulders.

4.2 Embankment Design

Massive embankment fills are proposed at the locations presented in Table 1. The
largest fill section is 37 meters, between stations 43+642 and 44+104. To
estimate the settlement of the “in-situ” soils {(and rock) due to the weight of the
embankment, a one-dimensional consolidation test was performed on an
undisturbed sample procured from B-81 (station 39+777). The results of this test
{See Appendix D) was employed to verlfy the compressibility parameters of the
solls along the alignment in the valleys. A worst case settlement, within the
foundation soils alone, was determined beneath the centerline of the proposed
highway at the maximum fill section at station 43+770. In this analysis, the top
2.0 meters was modeled as a normally consolidated clay, and the underlying
sandstone was modeled as a pre-consolidated (clay). The total settlement caused
by the consolidation of the "in-situ” subsoils is estimated to be 0.4 meters.
Additional settlements can be expected within the embankment itself, on the order
of 0.3 to 0.5 meters.

Total settlemnent on the order of 1.0 meter+ for such an embankment is not
considered out of the ordinary. The foundation soils and the fill soils will be
predominantly clayey, therefore, the time-rate of settlement will be slow. However,
the construction process for such an embankment will be slow as well, and the
embankment will likely sit idle for a period of time before paving. In any case. the
use of settlement plates is recommended to monitor the scttlement of the soils in
the larger embankments. Because of the notorious instability of the soils and rock
in this area. the use of inclinometers is recommended to monitor the stability of
these larger embankments as well. In the final design stage, it is recommended
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that further analysis be performed on the embankment slope-stability.

The earthwork design of all fill sections (and cut sections) shall follow ODOT's
Location and Design Manual {1995, or latest, edition). The maximum (steepest)
recommended unreinforced slope for the embankments is 2:1 (horizontal:vertical).

4.3 Backslope Design

The study area is considered to be highly susceptible to slope movements due to
the lithology. topography and amount of rainfall. Problems of instability typically
occur where the red shales and claystones {mudstones) are the thickest. Much
of the bedrock encountered consisted of (red) shale, clay-shale, or mudstone,
predominantly in poor condition. The mudstone and some of the shale was
frequently slickensided and deteriorated when exposed to water. As mentioned
above, where these bedrocks were encountered, the rock condition was typically
so poor that it was difficult to identify the transition from soil to rock.

Many small slumps and rock falls were observed during field reconnaissance and
geological study, however, no “large” slumps were identified. The terrain is
typically hummocked, indicating movement. The most common forms of
landslides in southeastern Ohio are rock falls, where the soft shale bedrock is
weathered out from underneath blocky sandstone or limestone, and rotational
slumps. .

Based on the soil and rock encountered in the proposed cut sections, backslope
recommendations are presented below in Table 2, applying to both left and right
backslopes as applicable.

Table 2: Backslope Recommendations

Cut Section Maximum Cut Recommended Backslope

39+915 to 404170 15 meters 1:1 to top of sandstone {with 3.0-meter
benches in mudstone and shale,
underlying sandstone), 2:1 to daylight

40+669 to 40+827 10 meters 1:1 to top of sandstone at
approximately elevation 256.5 meters,
2:1 to daylight

41+424 to 41+944 25 meters 2:1 to daylight.

42+191 to 42+340 10 meters 2:1 to daylight

43+195 to 43+332 9 meters 2:1 to daylight
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44+104 to 44+310 11 meters 1:1 to top of sandstone/siltstone at
approximately elevation 258.5 meters,
2:1 to daylight

44+645 to 44+894 21 meters 1:1 to top of sandstone/siltstone at
approximately elevation 258 meters,
2:1 to daylight

The top 5.0 (vertical) meters of all backslopes should be considered soil and laid
back at a 2:1 slope. Any cuts not addressed in this table should be laid back at
a 2:1 slope.

Due to the lithologic character of the rock formations in this area, most of the cut
slopes will be mixed-faced, consisting of varous rock types. Differential
weathering of the various rock types must be considered in the design of the cut
slope. This is especially true where sandstone is overlying a less resistant shale.
Because the shale weathers at a faster rate than the overlying sandstone, the
sandstone may be left unsupported and subject to rock falls. Rock falls occur
routinely in this area. Consequently, it is recommended that at least a 3-meter
wide bench be constructed behind the roadway ditch to allow temporary
accumulation of talus and rock fall material.

It is expected that blasting will be required for cuts in the limestone, siltstone, and
sandstone bedrock. It is expected that the shales (and mudstone), even in an
unweathered condition can be removed using standard ripping methods. We
expect that even the upper, weathered sandstone can also be removed by ripping,
due to the friable nature of the weathered sandstone.

It is recommended that sidehill benches be cut in the rock slopes which are
greater than 15 meters high. Past experience has shown that these benches act
to collect rock falls as well as minimize erosion of the exposed surface. The
benches interrupt the velocity of runoff water washing down the slope and thus
minimizes the erosion. Typically, these benches do not significantly increase
hillside stability.

4.4 Construction Considerations

All site work shall conform to the latest ODOT Construction and Materials
Specifications (January, 1997). including that all excavation and embankment
preparation and construction should follow ODOT Item 200 (Earthwork).

Where existing structures will be razed, all foundations, floor slabs, basements,
wells, and/or cistern walls shall be removed to a minimum of 0.3 meters below the
grade of the surrounding area. All basements or cavities left by structure removal
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shall be filled to the level of the surrounding ground. For those areas within the
vicinity of construction. the fill shall be compacted in accordance with the
specifications provided in ODOT's Specifications. '

Prior to beginning excavation, grading, and/or embankment operations across the
site, all necessary clearing and grubbing shall be completed. Topsoll, organic
deposits, unsuitable fill materials (as determined by a solils engineer or an
experienced soils technician), and/or existing pavement sections should be
stripped away from proposed pavement areas prior to excavation. In constructing
the embankments, if topsol is encountered at the ground surface of the existing
subgrade within 1.22 meters of the proposed subgrade elevation, the topsoil (and
any other unsuitable material, as determined by the site soils engineer) should be
stripped off and stockpiled. In areas where greater than 1.22 meters of fill is to
be placed, the excavation is dependent on the soll conditions at the time of
construction. In particular, if dry conditions exist, the topsoil will provide
adequate stability, and can remain in place. If wet conditions exist, and excessive
moisture contents are present, this topsoil will not provide adequate stability, and
will require removal. Where a new pavement is to be constructed on an
embankment which is less than 0.9 meters over an existing pavement, the existing
pavement must be removed.

The proposed subgrade surfaces should be proofrolled prior to placing engineered
fill. A soils engineer or an experienced soils technician should be present during
proofrolling to determine if soft solls exist. When employing proofrolling to
determine the sofls that will require stabilization, the proposed profile of the
roadway must be considered. A greater amount of subgrade deformation is
acceptable at the base of an embankment than along sections of the subgrade
where the roadway will be constructed at the existing grade.

The highway construction will cut through the Monongahela Formation.
Therefore, we expect the predominant rock fill to consist of weathered shale and
sandstone. Itis our epinion that colluvium and residual soil, sandstone and most
of the shale will be suitable for embankment fill material, It is recommended that
the cut material available for fill be classified. The sandstone and limestone are
best suited for fill. This is followed by the green and gray shale, colluvium and
residual soils. The "Red Bed" shales and claystones (i.e., mudstone) are the least
suitable for fill soil due to their rapid slaking and deterioration into a plastic
unstable clay soil. This “Red Bed" shale and mudstone should be wasted
whenever possible. Alternatively, special precautions and flatter slopes must be
used if this red shale is used as fill.

Special design and construction techniques are recommended even when the gray
and green, more stable shale is used for embankment fill. This shale requires the
addition of water and special handling in order to construet a stable embankment
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fill. Even with special precautions, however, the stability of subgrades in shale
deteriorates with time. Shallow sloughing is common in 2:1 embankment slopes
formed in shale, therefore, it is recornmended that limitations be placed on the use
of shale in embankment construction. It is recommended that shale not be
allowed within the upper 0.6 meter of embankment fill. A 0.6 meter cap of soil will
minimize weathering and deterioration of the underlying shale. Further
limitations are recommended if the "Red Bed" shale must be used in embankiment
fill. The shale should be broken into pieces no larger than 150 millimeters of the
initial pass of the compactor and should be broken into pieces smaller than 50
millimeters following compaction. The shale should be compacted at a range of
moisture varying from optimum to 3% wetter than optimum. Past experience has
shown “Red Bed" fill will perform better when compacted wetter than optimum,
due to swelling. It has been found that less swelling occurs in the fill when it is
compacted at a moisture content wetter than optimum.

When employed as embankment fill, excavated bedrock shall be placed in lifts not
to exceed 0.9 meters. When rock and other embankment material are excavated
at the same time, the rock shall be incorporated into the outer portions of the
embankment as rock fill and the other material shall be incorporated into the
inner portion as rolled embankment. The top 0.6 meters of all embankments shall
be constructed of material other than excavated bedrock.

Due to the steeply sloping topography, sidehill fills are expected. It is critical that
benches be cut into the hillside where the toe of the new slope starts on an
existing slope. This bench -should cut into the hillside wide enough to
accommodate construction equipment. Wherever possible, benching should "key”
into the underlying bedrock. Drains intercepting seepage would be installed in the
back of the benches as dictated by site conditions. Landslide activity is common
in areas of sidehill cut and fill operations. Consequently, landslides can be
expected to oceur if sidehill fills are improperly constructed. Individual stability
analyses should be performed in the final investigation for the sidehill fill areas.

Groundwater does not occur in large quantities over the length of the alignment.
A static water table is not expected within the depths of cuts for the proposed
roadway. However, perched groundwater is expected in the more permeable
sandstone beds of the Monongahela Formation. This is especially true where the
more permeable sandstone is directly underlain by a relatively impervious shale.
Also, groundwater should be expected along the soil/bedrock interface during wet
weather. Horizontal drains may be needed on intermediate benches and along the
roadway ditch line to lower the perched water table and minimize seepage
emerging on the cut slopes. The need for horizontal drains will largely be
controlled by the dip of the bedrock at the individual cut. As previously indicated,
the regional dip of the rock is approximately 6 meters per kilometer to the east-
southeast. Drains are used to dewater cut slopes when the rock is dipping toward
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the cut. Horizontal drains are usually not necessary when the rock dips away
from the highway cut.

5.0 LIMITATIONS OF STUDY

Our recommendations for this project were developed utilizing soil and bedrock
information obtained from the test borings that were made at the proposed site,
At this time we would like to point out that soil borings only depict the soil and
bedrock conditions at the specific locations and time at which they were made.
The conditions at other locations on the site may differ from those oceurring at the
boring locations.

The conclusions and recommendations herein have been based upon the available
soil and bedrock information and the preliminary design details furnished by a
representative of the owner of the proposed project. Any revision in the plans for
the proposed construction from those anticipated in this report should be brought
to the attention of the soils engineer to determine whether any changes in the
foundation or earthwork recommendations are necessary. If deviations from the
noted subsurface conditions are encountered during construction, they should
also be brought to the attention of the soils engineer.

The scope of our services does not include any environmental assessment or
investigation for the presence or absence of hazardous or toxic materials in the
soll, groundwater, or surface water within or beyond the site studied. Any
statements in this report or on the test boring logs regarding odors, staining of
soils, or other unusual conditions observed are strictly for the information of our
client.

Qur professional services have been performed, our findings obtained, and our
recommendations prepared in accordance with generally accepted Geotechnical
engineering principles and practices. Resource International is not responsible
for the conclusions, opinions, or recommendations made by others based upon
the data included herein.
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hard, massive, fine grained, micaceous.

RC-2

11.0 I"SHALE: gray, very Soft to soft, highly broken,
; | highly jointed, arenaceous, fissile.

NOTES:

1
g




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ \ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number —_B-82 _
ATH/MEG-33-30,980/0.000 Sheet . 3 of 5B

Project

Project Number __. W-7139 Completion Depth _31.1m

SAMPLE | BLOWS | PERCENT MOISTURE| | ATTERBEAG
NO PER 15cm |[RECOVERY DEFTH . S0it DESCRIPTION CONTENY i l FL ‘

I -RC-2: Recovery = 97%

-Core Loss = 7 cm

-RQD = 8%

| SANDSTONE; gray, medium to moderately
hard, slightly broken, slightly jointed,
micaceous.
SHALE: gray, very soft to soft, highly bmken
highly jointed, arenaceous, fissile.

12.0

v gy

MUDSTONE; gray, soft to very soft, highly
broken, highly jointed. silty.

13.0

1

"RC-3 |

L

13.4, %7

SILTSTONE; gray, soft, massive.

-Core Loss = 36 ¢m
1 -RQD = 66%

TLB -
SANDSTONE; brown, medium to moderately
hard, massive, coarse grained.

"RC-4 ]

16.0

T

-gr (@ 16.3m) = 271.74 MPs

R

-RC-4: Recovery = 100%
-No Core Loss
-RQD = 92%

17.0 ]

[ N D T

' NOTL’S

14.0_]
l 1 -RC-3: Recovery = 83%




WESTERVILLE, OHIQ 43081
(614) 885-19569

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. - Baring Number 8-82° ~

Project _A TH/MEG-33-30.980/0.000 } Sheet 4 of 5

Project Number _. W-7139 _ Completion Depth 31.1m
sampe o Rﬁfgﬁr; DEPTH soun DESCRIPTI;JN poidolioiel I TTERBERG
RC-5 1 -cross-bedded and micaceous from 18.3 ]

4 w28.9m

L1l

1 -RC-5: Recovery = 100%
20.0_{ -No Core Loss
1 -RQD = 97%

21.0..

RC-6

22.0_

23.0. -RC-6: Recovery = 100%
; -No Core Loss

-ROD = 82%




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 4308171
(614} BBA-1959
REPORT OF SOIL EXPLORATION
Cliant Sverdrup Asseciates, Inc. Boring Number _. B-82

Project ATH/MEG-33-30. 980/0.000 Sheer 5 _ oF 5

Project Number W-7139 Completion Depth ___31.1m

SAMPLE | BLOWS | PERCENT MOISTURE|  ATTERBEAG
NO ren 15em |Recovery| PEFT S0t DESCRIFTION CONTENT | 1L A

-RC-7: Recovery = 100%
-Nao Core Loss
-RQD = 44%

25.9

26.0_) SANDSTONE; gray, moderately hard, slightly
broken to massive, slightly jointed, coarse
grained, cross-bedded, carbonaceous,
micaceous.

L1l

27.07

RC-8

280

-RC-8; Recovery = 86%
-Core Loss = 21 cm
-RQD = 50%

P N R O A R B A A

SHALE: black, soft, highly broken, fissile, 29.0

RC-9 28.0 |, slickensided, carbonaceous, fossilfierous. -
SANDSTONE; gray, moderately hard, slightly
broken, slightly jointed, carbonaceous,
faminated, micaceous.
\_-coal seam from 29.5 10 29.6 m
MUDSTONE; gray. soft 1o very soft, highly
hroken, highly jointed, fissile, carbonaceous,
laminated, sparsely fossiliferous.

-RC-8: Recovery = 89%

-Core Lass = 23 ¢
1 -RQD = 15%
-coal seam from 30.5 to 30.6 m

I

29.6

30.0 |

Borrom of Boring = 31.1 meters ’ | |

NOTES:




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 43081
(614] 8851959
REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number _5'83

ATH/MEG-33-30.980/0.000 Sheet 1 of ... 2

Project .
Project Number W-7133 Cormpletion Depth _11.0m

Date Started: 5/4/98
Date Finished: 5/4/98
Drilied By: M. F.

DRILLING AND SAMPLING INFORMATION

Northing 135042.2 . Boring Method 8.3 cm HSA/RC
Easting 637696.1 - Hamimer Weight L 635kg
Elevation ... 247.1m Hammer Drop .. 76¢m
SAMPLE BLOWS PERCENT (A1OIS TURE ATTERBERG
No PE;‘ 16emn |recovery] EFT SOIL DESCRIFTION conTENT | L A -|
55-1 41 89 1| Brown SILTY fine SAND, little arganics, trace .7
7 1|\clay (Topsoil). Moist. ; 27
2 1 Brown CLAYEY SILT, some fine sand. Soft. 0.477;
55-2 |3 83 1\Moist. . i 32
3 Red CLAY, little silt, trace fine sand. Stiff to 1]
& 7 very stiff. Moist. N
1.0 ]
78 22
— 9 T
it o] 7'8 ::
{884 |3 100 20 Reddish-brown fine SANDY CLAY, sorme silt, A 26
o I e

trace coarse sand. Medium stiff to stiff.

4 ] Moist.
88-5 |3 100 i el 28
-
4 ] iy
4 3.0 o
_— ] s
-
2.0 ] '
R 100 ] 29
4 4
— 5] SR e ! i | I - ,1
NOTES.
SAMPLE TYPE WATER READING BORING METHOD
S5 - 5. 70m 0O Salit Sooon MA™ m USA - Hollow Stem Augers
G5 - Geaprobe Sample SFA Solid Fight Augers
ST Shelby Tube afeczaries YONA__ w MY Mud Driling
AC - Ruck Core * Wash water used during the coring process. Wi Warsh Duiling
A5 - Anger Sample RC - Aock Coring

N N N N S TN N SN IR BN SN N SN B G = am aE
HE

o

o

Lol

EN
©

s




WESTERVILLE, OHIO 43081
(614) 885-1953

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client _..Sverdrup Associales, Inc. Baring Number _ 883
Project ATH/! ME_G'33"30'980/ 0.000 . Sheet 2 of .. 2__
Project Number _ W71 39 . Completion Depth __11.0m
S | e, e oo™ sou oesomsmon ]
= - s
50
= 67 _ 29
§5-713 2 4 Gray CLAYEY SILT, trace coarse to fine
4 6.0 sand. trace fine gravel. Medium stiff 1o hard.
7] Maist.

1 -groundwater intisily encountered @ 6.1 m

7.0,

93 1 -$5-8 0DOT A-6b1(711) 17 | 38 | 20

38
| s0/8cm

SIS

i

Gray INDURATED CLAY/WEATHERED
MUDSTONE. Hard soil/very soft bedrock.

8.0

-gray, medium limestone lens from 8.8

. to89m ‘,

9.0 MUDSTONE; gray, very soft ta soft, highly

4 broken, non-bedded, silty, pyritic, calcareous,

7 rare slickensides. o

I 4 -RC-1: Recovery = 26% ko2
RC-2 -Core Loss = 46 cm

-RQD = 0%

RC-1

10.0
-RC-2: Recovery = 66%

-Core Loss = 47 ¢ A
-RQD = 25% i

-RC-3: Recovery = 46%
-Core Loss = 16 cm
110 . -RAD = 0% 71.0

Bottom of Boring = 11.0 meters !

RC-3

Gl IR N W NN UEN G N TN N AN OGN EE BE W BN &N = .
Qo
&




I ‘ RESOUFRCE INTERNATIONAL, INC.
281 ENTERFPRISE DRIVE
\ WESTERVILLE, OHIO 43087
(614) 885-185%
REFPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Inc. e e Boring Number __ E-8%
Project _ATH/MEG-33-30.980/0.000 sheet 1 or 1
I Project Number __W-7133 Completion Depth . 43m
Date Started: 5/6/98
Date Finished: 5/6/98
Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
I Northing___134940.8 X Boring Method _8:3cm HSA
Easting 637738.4 Hammer Weight __63:5kg
l Elevation _ 231.9m ___Hammer Drop _ 76cm
S0 | ner vaem |pecoveny| O€™ S0 DESCAIFTION oot | ity A
§5-1 |7 78 1 Gray fine to coerse GRAVEL. Loose. Damp. 07
I 8 1 Brownish-gray SILTY CLAY. trace fine sand,
9 4 trace fine gravel. Very stiff to hard. Damp.
58.2 7 67 ]
I g . .55-2: Visual ODOT A-7-6
0]
88-3 |8 56 ]
I 12 ] 1]
27 4 L0
i
l 5548 . 61 | 1 mm 13
l 30 1 i
855-5 |8 89 R H o9
16 1 T
26 3.0 mmi
1 may
I 4.0 a1l
Gray weathered SANDSTONE. Very soft 4.3\ .
88=6-|60/6cm | 60 T\pedrock. f
| \ Auger refusal @ 43m |
| Bottom of Boring = 4.3 meters o h
l NOTES:
7 TsammiiTyRr GROUND WATER READING © T BoRING METHOD )
85 - 6 lom 00 Split Spaon At ion = ry m HEA  Hollow Stem Augers
G5 - Geoprobe Samy SFA - Sohd Fhght Augers
oo e Y MA e
Nt - Ruck Core WD - Wash Drilting
' A= Avgar Saple RC - Rock Coriny




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-19569

REPORT OF SOIL EXPLORATION

Clent __ Sverdrup Associates, Inc. Boring Number B-85
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 of 3
Project Number __W-7139 . Completion Depth __17.1.m __

Date Started: 5/29/98
Date Finished: 5/29/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 134817.9 Boring Method __ 8.3 cm HSA/RC
Easting 637750.9 Hammer Weight __63-5kg
Elevation _ 256:3m Hammer Drop ____766m
. ; .
SAMPLE BLOWS PERCENT MOISTURE | ATTERBERG
o | rentoom [necoveny| PEFT SO DESCRIFTION CONTENT | Lt A
58-1 13 44 h Brown SILTY fine SAND, little organics, trace AR
3 j\clay, trace coarse sand (Topsofl). Moist, / 0'6 12
4 J Brown coarse to fine SAND and GRAVEL )
§5-2 |4 100 | (sandstone fragments), some silt. Loose. 060" &
50/13cm {\Moist. . . 227
7| Light brown to brown weathered ;;/
1.0 SANDSTONE. Very soft bedrock. E’%z
55-3 |50/8cm | 33 ] ]
554 | 13 1 2%/' 5
55-4 |50/13cm 60 201 /-’
] 4
B .. ) 2.7
RC-1 1 SANDSTONE; brown, moderately hard,
3.0 massive, slightly jointed, medium to fing
- grained, micaceous, friable, slightly
, T weathered.
| i
' 4.0
| 1 -RC-1: Recovery = 96%
4 -Coreloss = 12 cm
! | 1 -RQD = 86%
. I
NOTES.
SAMPLE TYPE ' 6;{6@) WATER READING ' BORING METHOD
85 - 8. tern D0 Spht Spoon At Completion —\i rl‘___ - 1 HSA - Hollow Stem Augers
G5 . Geaprobe Ssmple 5FA - Solid Fight Avgers
ST - Shoihy Tuhe After 24 Hrs X - NZA._._._._._._______. m MD - Mud Dlling
RC - Rock Corg WO - Washt Drilting

A5 Auger Samph A Rack Caring




WESTERVILLE, OHIO 43081

RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-85
Project ATH/MEG-33-30.980/0.000 Sheet .2 of 3
Project Number W-7139 Completion Depth __17.7m
MOSTURE ATTERBERG
SA:OHE F:fvorusfm RPL-'EgoGEvEN:v DEFTH SOIL DESCRIFTION CONTENT | LL A
50,
RC-2 ]
6.0..]
7.0_]
] -RC-2: Recovery = 94%
4 -Core Loss = 18 cm
1 -RQD = 62%
8.0
RC-3 00 -highly broken from 8.8 to 10.4 m
: ;
1 -RC-3: Recovery = 18%
4 -Core Lloss = 125 cm ;
1001 "RQD = 0% !
RC-4 _ SANDSTONE; gray, soft to moderately hard,
| massive, slightly broken, slightly jointed,
~. coarse grained, micaceous, friable, with
i 4 traces of iron staining.
110~ " _RC-4: Recovery = 88%
-Core Loss = 18 em :
-RQD = 60% PP s




WESTERVILLE, OHIO 43081

RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Number B8-85 N
Project _ ATH/MEG-33-30.980/0.000 Sheet 3 of 3
Praject Number W-7139 Cormnpletion Depth ___17.1m
WS | PERCENT MOISTURE|  ATTERBERG
o | en 1o |necoveny| oF™ S DESCRIFTION COMTENT | 1L A

SANDSTONE: brown, moderately hard,
| massive, slightly jointed, medium, micaceous,
- laminated, with traces of iron staining.

RC-5 12.0_]

SANDSTONE; gray, moderately hard,
massive, slightly jointed, medium to coarse
grained, micaceous, with carbonsceous
laminations.

-RC-5; Recovery = 88%

-Core Loss = 37 em

-AOD = B1%

15.0

14.0..

1 -coal seam from 14.4 10 14.5m

1 MUDSTONE: gray to dark gray, very soft,
1 highly broken, highly jointed, arenaceous, )
RC6 15.0 | slickensided, stightly carbonaceous. .

-calcareous from 15.2 ta 16.2 m

-AC-6: Recovery = 72%
-Core Loss = 34 cm
-RAD = 0% 5

-1 -RC-7: Recavery = 62%
. -Core Loss = 12 cm !
RC-8 L -ROD = 0% _j
17.0— MUDSTONE; gray. vory saft, highly broken,
= highly jointed, calcareous. I
| -RC-8: Recovery = 87% |
-Core Loss = 4 cm; RQD = 0% |
1 -RC-8: Recovery = 62% |
i -Core Loss = 12 oy RQD = 0%
1 -gray. hard limestone lens from 17.0
|

16.0. K

| - 1620
e | < LIMESTONE; gray, hard, highly broken, _‘T
Feg ! = highly jointed, fine crystalline. 16.6 7171

o 171 m
Bottor of Bonng 17.1 meters

“woTEs




‘ RESOQURCE INTERNATIONAL, INC.
287 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORA T/ON
Client __ Sverdrup Associates, Inc. " Boring Number __B-86
Project _A TH/MEG-33-30.980/0.000

Sheet 7 of 7
Project Number W-7138 Completion Depth ___1.6m

Date Started: 6/4/98
Date Finished: 6/4/98
Drifled By: 5.8,

DRILLING AND SAMPLING INFORMATION

Northing 134828.6 Boring Method __Geeprabe

Sl O S BN O RS WS WA BN S B G A W N S S SN -

Easting 637803.8 Hammer Weight L
Elevation ._245:9m Hammer Drop ... WA
BLows PERCENT MOISTURE ATTERBERG
e | ren 15om (necouemy| OEP™ SOiL. DESCRIFTION CONTENT | Lt o
GS-1 100 J Light brownish-gray SILTY CLAY, little coarse -
1 to fine sand. Moist. [
1.0] —
652 100 1. -dark brown to black from 1.2 t0 1.3 m 7.3
GS-3 100 1 Brawnish-gray INDURATED 1.5? 0
TNCLAY/WEATHERED MUDSTONE. Hard
soil/very soft hedrock.
. Geoprobe refysal @ 1.5m
" Bottorn of Boring = 1.5 meters
i
i
| t ]
I NOTES:
SAMPLE TYPE GROUND WATER READING " BORING METHO!
S5 - 5.1em 0D Split Spoon At Compietion 2 DIy m HSA - Hollow Stem Augers
GS - Graprobe Sample SFA . Solid Fight Auger:
ST - Shetvy Tube Alter 24 Hrs h A N/‘q_ S | M- Mzd Du"l’gin; e
RC - Rock Lore WD - \vash Driling
A% Auper Sumple

REC - Ruck Coring




WESTERVILLE, OHIO 43081

" RESOQURCE INTERNATIONAL, INC.
‘ 2871 ENTERFRISE DRIVE
(614) 885-1958

REPORT OF SOIL EXPLORATION

Cliert Sverdrup Associates, inc. Boring Number B-87 o
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7
Project Number W-7139 Completion Depth _ l.em

Date Started: 6/4/98
Date Finished: 6/4/898
Drilled By: S.B.

DRILLING AND SAMPLING INFORMATION
Boring Method __Geoprobe

Hammer Weight NA

Northing___134749.4
Easting 637864.8

Elevation __ 246-0m Hammer Drop ___NMA_______
SAMPALE BLOWS FERCENT MOI5STURE ATTERBERG
wa | eeR 16em |RECOVERY| PEFTH SOUL DESCRIPTION conrent | w A
GS-1 700 - Dark brown CLAYEY SILT, some fine sand, 0.2 26
GS-2 100 J\little coarse sand. Maist. / L 24
+ Brownish-gray CLAY, some silt, little coarse mEi
to fine sand. Moist. HH
1.0 WL
b Geoprobe refusal @ 1.6 m 1.64-H
Bottom of Boring = 1.6 meters
| ; |
b i [
NOTES: !
|
SAMFLE TYPE GROUND WATER READING BORING METHOD
58 - 5. lcm OD Spiit Spaon Al L wn X Dry m HSA - Hollow Stem Augers
k G5 - Geaprabe Sample SFA - Sotia Flight Augers
' 5T Shethy Tube After 23 Hes _’-: N/A___ .. .om MO - Mud Dritling
RC . Aock Core

WO - Wash Crilting

AS - Auger Smupl: RC Rack Coring




WESTERVILLE, OHIQ 43081

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Number _ B-88
Project _ATH/MEG-33:30.980/0.000 sheer 1 o 3
Project Number W-7139 Completion Depth _12z2m

Date Started: 6/2/98
Date Finished: 6/2/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing__.1:34590.9 Boring Method _8:3 cm HSA/RC

Easting _...637895.1 Hammer Weight __63.5kg
Elevation __271.9m Hammer Drop ____78¢€m ____
SAMAE EHOows PERCENT MOISTURE ATTERBERG
NO PER 18em  [RECOVERY PEPTH S04 DESCRIPTION CONTENT t PL
58-1 14 50 N Brown fine SAND and SILT, little organics, o1
' 5 :\grace clay, trace fine gravel {Topsoil]. Maist. / 14
4 4 Brown coarse to fine SANDY CLAY, some o
55203 94 1 silt, trace coarse sand. Stff to hard. Moist. / A 16
l 4 o
6
1.0 .
85-3 |9 100 R 1 14
l 1 : 7
21 i
' 55-4 |40 89 1 Brown weathered SANDSTONE. Very soft 10
50/8cm 204 pedrock.
' | $5-8 |60/13cm 100 1 0
3.0 _ v
. 4.0.]
I 85-6 |60/13cm 100 g
| 1 ! H
' NOTES: i
SAMPLE TYPE GROUND WATER READING BORING METIIOD
S5 - 5, 1am OD Sphit Spran Af on = LMY m HEA . Hollgw Stem Augers
l GS - Geoprabe Sample SFA - Soid Fight Augers
ST - Shelby Tube After 29 Hrs AA . N/A m MD - Mud Drilling
R - Rack Care WD \Wash Drilling
l A% . Auper Sample RC Rack Coring




WESTERVILLE, OHIO 4308171
(614} 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION
Client ~__. Sverdrup Associates, Inc. Boring Number _B88
project _ ATH/MEG-33-30.980/0.000 sheer 2 of

Project Number .. W-7139 Completion Depth e 122m

BAMPLE BLOwWS PERCENT MOISTURE ATTERBERG
No | Pemisem |ecovery| PR SO DESCRIFTION conrent | Lt I3

3

50_]

22 T Gray INDURATED CLAY/WEATHERED
50/10em| 0] MUDSTONE. Hard soil/very soft bedrock.

! |80/13cm Brown weathered SILTSTONE. Very soft
‘| bedrock.

Gray weathered SHALE. Véry soft bedrock.

50/13cm Gray weathered MUDSTONE. Very soft iegl
! ! 7 bedrock. i

i

Y SANDSTONE; gray, ‘mediurm o maoderately
-1 hard, massive, slightly jointed, medium to
fing grained, micaceous, slightly calcareous.




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number _888
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 3
Project Number __ W-71339 Completion Depth ___12.2m
e | mows e o p— e

1 -RC-1: Recovery = 84%
-Core Loss = 24 cm
-AQD = 50%

12.0_]
712.2

Bottorn of Boring = 12.2 meters




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 43081
[614] 885-1959
REPORT OF SOIL EXPLORATION
Client Sverdrup Associgtes, Inc, . Boring Number B-89
Project _ATH/MEG-33-30.980/0.000 Sheet 1 of 2

Project Number w-7139 — Compietion Depth 10.1m
Date Started: 6/2/98

Date Finished: 6/2/98

Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 134612.6 Boring Method __ 8.3 cm HSA
Easting 637981.9 Hammer Weight __63-5ka
Elevation __ 2863.4m Hammer Drop ____76¢€m
sunc | mous T | oaon sox oesonenon o]
85-1 (2 44 4 Brawn SILTY fine SAND, little organics, trace b
&5 1 \cearse sand (Topsoil). Moist. — 20
o 4 4 Brown SILTY CLAY, some cosarse 1o fine —
55-2 |3 56 1 sand, little to trece fine gravel. Stiff 1o very —1 20
& 1 stiff. Moist. |
11 i : -
1.0 —]
553 |17 67 ] 15
32 1 CLAY/WEATHERED MUDSTONE, Hard
] 7| soilvery soft bedrock.
554 125 67 ] 8
50/10cm 2.0
Brown weathered SANDSTONE. " Very saft
£5-§ |50/8cm | 33 bedrock. 2

o
3
I
(=]
Ll

SANDSTONE; brown, medium, highly broken,
highly jointed, fine to medium grained,
micaceous, calcareous.

-RC-1: Recovery = 67%

-Core Loss = 50O ¢m

-RQLD = 0%

&
)

MUDSTONE: brown, soft, highly 'brok'en,'
| highly jointed, arenaceous, calcareous.
4 SILTSTONE; brown, soft to moderately hard, e
(] A { t 1 . {

SAMPLE TYPE GROUND WATER READING BORING METHOD
55 - 5. Tem OD Spht Spoon Ar € ion = Ty m HSA - Mollow Stem Augers

GS - Geoprobe Sample SFA . Salid Flight Augers
57 - Sheiby lube arter 2a e _ X _N/A m MO - Mud Drilling

RE - Ruck Core W7 - Wash Oriting
A% - Auger Siple RC - Rock Conng

. 26 - Reddish-brown INDURATED




A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43087
(614} 885-1958

Client __Sverdrup Associates, inc. o Boring Number __ 58-89
Project _ ATH/MEG-33-30.980/0.000 o Sheet 2 of 2
Project Number W-7139 - Completion Depth ___10.1m
MOISTLURE ATTERBERG
SA::OFLE P:pLzor\:cSm RPEECROC\LZFIY et SOIL DESCRIFTION covrent |
1\fissile, micaceous. /
1 MUDSTONE: brown, very soft to soft, highly
5.0_| broken, highly jointed, cslcareous,
RC-3 - arenaceous.
1 -RC-2: Recovery = 80%
1 -Core Loss = 165 cm
1 -RQD = 0%
-brown, medium siltstone lens from 5.2
I 1l ws3m
fc4 eo | -Nmestone fragments from 5.3 t0 5.8 m
] -RC-3: Recovery = 72%
4 -Core Loss = 21 cm
1 -RQD = 0%
] fimestone lens from 5.8 te 5.9 m
7.0 4 SANDSTONE; brown, moderately hard,
| massive, slightly jointed, coarse to medium
| grained, micaceous, calcareous, friable,
| slghtly weathered.
1 -RC-4: Recovery = 77% !
4 -Core Lloss = 67 cm ;
g0 -RQD = 47% :
4 i
RC-5 ] :
9.0_] :
!
1 -RC-5: Recovery = 100% i |
4 -No Core Loss ;
1 -RQD = 77%
10,02 ot
Battomn of Boring = 10.1 meters < !
! I
i ‘ | ] i
| | P
| b 3
| b |
NOTES: '




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ ‘ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Baring Number 8-90
_ ATH/MEG-33-30.980/0.000 o Shest 1 of 3

Project ]
Praject Number __W-7139 ) Completion Depth _. 16:2M___
Date Started: 6/4/98

Date Finished: 6/4/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION
Northing..__194612.6 Boring Method _8:3.6m HSA/RC

EFasting . 638018.7 — Hammer Weight L 635kg

Elevation __ 299.0m** __Hemmer Drop o t6em

SAMPALE | BLOWS | PERCENT MOISTURE|  ATTERBERG
wo | morsem mecovery| O SOML DESCRIFTION conTENT | U A 1

85-1 |3 44 Brown SILTY fine SAND, little organics, trace /_QL 19

\glay {Topsefl). Moist.

E-Y
L1y

Brown and gray SILTY CLAY, some fine
sand, little coarse sand. Stiff to medium
stiff. Maist.

552 |3 83 23

ka
Ll

[T

50/10cm T Brown weathered SANDSTONE. Very soft
e ‘| bedrock.

55-4 |50/8em | 100 :
1 2.0_|

RN REN
et b e e
e B 4L e e

2.0
RC-1 | SANDSTONE; brown, moderately hard,
1 rassive, slightly jointed, micaceous,

4 cross-bedded, friable, with traces of iron
staining.

4.0

- |
NOTES; ** Elavation is approximate.

|

SAMPLE TYPE GROUND WATER READING BORING METHOD
55 - 5.16m OD Spfit Spoan At Comptetion =LY 00m 1ISA - Hollow Stem Augers
5% . Geoprobe Ssmple SEA - Solid Flight Augers
ST . Sholly Tube arer 2a s X NFA Lom MO - tauat Billing
RU - Rock Core W Wash Diilicg
AY .+ Auper Sample AC Rock Coring

' 855-3 |8 100 1.2 7




A

REPORT OF SOIL EXPLORATION

RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 430871
(614) 885-1959

' Client . Sverdrup Associates, Inc. _ Boring Number __ 899
Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of 3
l Project Number W-7139 Completion Depth _162m
SAMALE ELOWS PERCENT MOISTURE | ATTERBERG
NO PER 15cm  |RECOVERY DEFTH SOIL DESCRIFTION CONTENT L AL
1 -RC-1: Recovery — 94%
l -Core Lloss = 18 cm
60 -RQD = 79%
' 6.0.
' RC-2 4
' 7.0
1 -RC-2: Recovery = 98%
' - -Core Loss = 6 cm
g0 -RAD = 83%
l ] 3 i
| 3
l " RC-3 ] b
' 1007
: |
1 -RC-3: Recavery = 96% \
' ! -Core Loss = 18 cm i
: 1101 .RQD = 63%
| i
l I_NC_)_T_ES ** Flovation is apuroximaie._




WESTERVILLE, OHIO 43081

‘ RESOQURCE INTERNATIONAL, INC.
\ 2871 ENTERPRISE DRIVE
(614) 885-19568

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, inc. Boring Number B-90
Project __ATH/MEG-33-30.980/0.000 Sheet 3 ___of 3
Project Number w-7139 Completion Depth __16:2m
SAMALE 8Lows PES MOISTURE. ATTERBERG
o PER 160m lnecoveny| 2 _ SQU DESCRIPTION CONTENT | 1L A
12.0.] ':E
RC-4 ] i
13.0 W
1 -RC-4: Recovery = 100%
140 -No Core Loss 1o
Y3 -RAD = 79% s
] i
15.0.] M
RC5 i 1 35
1 -RC-5: Recovery = 100% St
6.0 -No Core Loss L
0~ .RQD = 100% e :
1620000 ‘

i Battom of Boring = 16.2 meters

NOTES: ** Flevation is spproximate.




WESTERVILLE, OHIO 43081
{614) 885-1959

" RESQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number __B-Qf
 ATH/MEG-33-30.980/0.000 Sheet 7 of 2

Project
Project Number _.W-7139 . Completion Depth _ 59m

Date Started: 6/5/98
Date Finished: 6/5/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 134401.4 Boring Method _83cmHSA

l Easting 638162.7 Hammer Weight _ 03.5kg
l Elevation __261.0m** . Hammer Drop ___76¢6m
s‘:,"o”'f F::og:m R:i'f\fgv DEPTH SOM. DESCRIPTION “gxxf L:ﬂERBER(;‘
85-1 |3 28 N\ Brown SILT, some fine sand, little clay, trace P
' 4 1\erganics (Topsoil). Moist. ] 22
4 4 Brown SILTY CLAY, some fine sand, little —
55-2|3 44 1 coarse sand, trace fine gravel. Medium stiff — 27
4 1 to hard. Moist. —]
l 3 ] ]
1.0 —
55-3 |9 44 ] 1 75
l 17 -
20 4 _—
I 4|15 61 ] 1 16
S8 27 20.] —
' . 78 -
355 |28 73 ] — 71
' 50/13em ] |
3.0 -
| 1 Gray to brown weathered SANDSTONE. aie
1 Very soft bedrock.
l 4.0
556 135 75 ] 7
. - ' 50/5cm
: | [
NOTES: ** Elevation is approximate.
SAMPLE TYPE GROUND WATER READING BORING METHOD
55 - & fcm QD Split Spuen Al € i oy m HEA . Hollow Stem Augers
GE - Geoprane Sample SFA - Sold Might Avgers
8Y - Sheiby (ute Aftec 24 Hrs _Y_Iy_/ﬂ - . 4 MD - Mud Drilling
RC - Auck Core WL - Wash Drilling
' AS . Auper Sumpls R(: . Rack Coring




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
(674) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number 8-91

Froject _ATH/MEG-33-30.980/0.006 = Sheer _._2 of 2

Project Numbper __W-7139 Completion Depth ___9:9m
P | ot | oo pp— e

5.0

L
L T

1
o b v
HA R

85-7 |50/13em 100 ]

e

Auger refusal @ 5.9 m 5.9
Bottorn of Boring = 5.8 meters

I

NOQTES: ** Elavation is approximate.




' RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIQ 43081
(614) 885-1959
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _ B2
Project ATH/MEG-33-30.980/0.000 Sheat 7 of 7

Project Number __WV-7132 Campletion Depth _ 1.8m

Date Started: 6/5/98
Date Finished: 6/5/98
Drilled By: S.8.

DRILLING AND SAMPLING INFORMATION

R{C - Aock Core

Wi - Wash Drilling
AS - Auger Sample

AU - Rock Coring

l Northing 134245.3 Boring Method _ Geoprobe
Easting 638290.7 Hammer Weight A
Elevation _..263.3m _ Hamimer Drop NA
SAMALE BLOWS PERCENT MOIS TURE' ATTERBERG
l wo | Per1sam |pecovery| PETTY SOIL DESCRIFTION cowrent| L a
GS-1 67 | Brownish-gray CLAY, same silt. little fine H-H 79
' b sand, trace coarse sand. Moist. . i
I 1.0 (14
l GS-2 0 i HH
4 Geoprabe refusal @ 1.8 m 7.8
' Bottom of Boring = 1.8 meters
i
l |
l - { ]
NOTES:
l  SAMPLE TYPE (JROUND WATER READING BORING METHOD
85 - 6, 16m OD Sphit Spoorn A1 C A Dry m HEA - Hollaw Stem Augers
% - Geoprobe Sample SFA - Solid Flight Augers
l ST - Shelby Tube Alter 24 His _!'__A’/_A ______ m MPD - Mud Deitling




l RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 430871
l (614) 885-1959
REPORT OF SOIL EXPLORATION
' Client ___ _._9verdrup Associates, Inc. Boring Number 8-93
Project _ATH/MEG-33-30.980/0.000 Sheer 7 of 7
l Project Number W-7139 Completion Depth ___9:6m
Date Started: 5/21/98
Date Finished: 5/21/98
. Drilled By:  8.B:
DRILLING AND SAMPLING INFORMATION
I Northing 134144.7 Boring Method _.S8opiobe
Easting 638294.9 Hammer Weight NeA
Elevation _ 227.5m Hammer Drop NA
 IESIEA sox oscarron o] AT
G5-7 100 hDark brownish-gray CLAYEY SILT, little 35
GS-2 100 - \organics, trace fine sand (Topsoil). Maist. / 20
G5-3 100 H{\Brown SILTY CLAY, some fine sand, trace
1 \fine gravel. Moist.
Brown weathered SANDSTONE. Very soft
l bedrock.
- Geoprobe refusal @ 0.6 m
Bottom of Boring = 0.6 meter
1
|
| |
l | i
NOTES: ' : !
. T sAMPLE TYPE .(."-ROUINL[-) WATER READING BORING METLIOD
S5 & 7om 0D 8ot Spoan Ar Campl 7 Dry - HSA - Hallow Stem Augers
G5 - Groprabe Sample SFA - Solid Flight Augers
l o i wrocrims X_NA o - wea it
R Rock Core WL - \WVash Deilling
A5 - Auger Sample RC - Rock Caring




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ ‘ 287 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc.
Project ATH/MEG-33-30.880/0.000

Boring Number 8-94.
Sheet ! of !

Project Number W-71339 Completion Depth ___1-8m

Date Started: 5/21/98
Date Finished: 8/21/98
Drilled By:  S.B.

DRILLING AND SAMPLING INFORMATION

RE - Rack Caring

Northing___ 134184.3 Boring Method _ Geoprobe
l Easting 638387.3 Hsmmer Weight ... N/A
Elevation 229.2 m Hammer Drop A
SAMALE BLOWS PERCENT MOQISTURE . ATTERBERG
I NO PER TBcm  |RECOVERY DEFTH SOIL DESCRIPTION CONTENT L L
GS-7 100 nDark brown CLAYEY SILT, little organics, B+ 30
GS-2 100 1 \trace coarse to fine sand (Topsoill. Moist. / R
| - Brownish-gray SILTY CLAY, trace coarse to 28
1 fine sand. Moaist to damp. ]
l 1.0 ]
-GS-2: Visual ODOT A-6b
b Geoprobe refusal @ 1.8 m 1.89—]
l Bottom of Boring = 1.8 meters
1
|
| | |
| NOTES:
l ' .
SAMPLE TYPE GROUND WATER READING BORING METHOD
5§ - 5. Tem OD Splic Spoon At Camplation Ory ... e m HEA - Hollow Stent Augers
G5 - Geoprobe Sampie EFA - Solid Flight Augers
I 8T Shethy Tube After 24 Hrs x N/A ——_— m mME - Mud Dlilz’hg ?
A - Rock Care W0 Wash Dritling
AS - Auger Samiple




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. L L Boring Number B-85
Project ATH/MEG-33-30.980/0.000 o Sheet 1 of 4
Project Nurmber W-7139 Completion Depth __260m

Date Started: &5/12/98
Date Finished: 5/12/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION
Northing 733967.4 . Boring Method __8-3 cm HSA/RC

Easting _.. _6383%0.7

Hammer Weight _635kg

Elevation __293.1m Hammer Drop ___76¢em
55-7 1 78 hBrown SILTY fine SAND, little organics, trace ot
2 i\clay (Topsolll. Moist. N 26
3 1 Brown fine SANDY SILT. trace clay. Medium 0.4
88-2 |2 89 {\stiff. Maist. 17
& 4 Brown SILTY CLAY, trace fine sand. Very
16 1 stiff to hard. Damp.
1.0
58-3 |12 78 12
16 1
26 . 1.6
| Brown INDURATED CLAY/WEATHERED
5413 78 1 MUDSTONE. Hard soil/very soft bedrock.
/8 2.0
38 4 G
555 50/70«:/7 100 ] “
2.0.] Z
40] Az
I !
i | ‘
NOTES:
CSAMPLETYPE ' GROUND WATER READING BORING METHOD
S5 - 5.170m OO Spir Speon At Completian AL _N/A* m HEA - Hollow Stem Augers
GE - Geoprobe Sample ol -
&7 - She.-/?:y Tishe ‘ After 24 Hrs ___Y___’,V/A S 1/ /SW‘:‘: /i:u;dn';z:;ﬂuge’s
RC - Rock Core

WD . Wash Dritting

* Wasxh water used during the coring process.
¥ RC Rack Caring

AS - Auger Sample




WESTERVILLE, QHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number __ 895
Project ATH/MEG-33-30.980/0.000 i Sheet 2 of 4
Project Number 7139 _ Compietion Depth __25.0m
e | mowe e ] oo sou osonrron poomadl— graeee
RC-1 | MUDSTONE; variegated brown, gray, and %%,
5.0 red. very soft to medium, highly broken, P
1 slightly jointed, calcareous, non-bedded, silty, i
4 slightly weathered. %
1 -RC-1: Recovery = 60% .
-Core Loss = 43 cm ﬁ//
FE5 1 -RAD = 0% ///
E %
6.0_] f//
] %,
; %
1 -RC-2: Recovery = 41% “
4 ~Coreloss = 1710 ¢m .
70 -ROD = 0% 4;,
] “
RC-3
80_] -RC-3: Recovery = 49%
4 -Core Loss = 61 ecm
1 -RQD = 0%
RC-4 1 -gray, medium limestane lenses up to 5 cm ‘
9.0 thick from 8.7 to 10.7 m
' -RC-4: Recovery = 67%
RC-5 1\ -Core Loss = 15 cm
¢ 1L-RAD = 0% A
1 CLAY-SHALE; brown, soft, highly broken,
| fissile, slickensided, stightly weathered.
100 -RC-5: Recovery = 90%
4+ -Core Loss = 15 cm
-RQD = 0%

RC-& 1" SHALE: gray, medium, highly broken, silty,
1 11.0 ] fissite, rare sfickensides, slightly weathered.

-RC-6: Recovery = 100%
| 4 -No Core Loss
i 1 -RQD = 31%




l RESOURCE INTERNATIONAL, INC.
2871 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 430871
l (614) 885-1959
REPORT OF SOIL EXPLORATION
I Client . Sverdrup Associates, Inc. o Boring Number B-95
Project ATH/MEG-33-30. 980/0.000 - Sheet __ 3 of 4
l Project Number VW'7739 i Completion Depth ... 25.0m
s‘"fa” F‘:;OYV_,‘VCSM "i'ff:’:, pePIH SOIL DESCRIPTION "gg:ﬂ;ﬁf L‘L‘""MR‘;
l 12.0_]
7 122
1 SILTSTONE; gray. medium, massive,
' | micaceous, argillaceous.
l 13.0_]
-qr (@ 713.7 m) = 64.10 MPa =
l i 13,71
CRC-7 4 MUDSTONE; variegated red, gray, and :
14.0_] pUrple, very soft to soft, highly broken,
l 1 non-bedded, silty, calcareous, slickensided. %
] %
l 1 -RC-7: Recovery = 98% Z,
4 -Coreloss = 3cm
1 -RQD = 0% )
l 15.0 .
RC-8 1
16.0.
1 -RC-8: Recovery = 98%
4 -Core Lloss = 3cm
1 -RQD = 23% ;
l RCS 1 ,
17.0 i i
1 -RC-8: Recovery = 100% |
' -No Core Loss :
! -RQD = 18% ‘




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 287 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number _ 895 _

Project ATH/MEG-33-30.980/0.000 Sheet 4 of 4

Project Number W-7138 Completion Depth 250m
st | e, e oo | sou oscarmaw e

1 -RC-10: Recovery = 73% “
1 -Core Loss = 25 cm P
1 -RQD = 14% %
RC-17 . %

18.0.

-RC-11: Recovery = 96%
~Core Loss = Scm %
-RQD = 9% Z

20.0

RC-12 i

4 -Coreloss = 57 cm
2207 -RQD = 8% 7

RET13 3 -massive from 22.7 to 25.0 m

-RC-713: Recovery = 95%
4 -Coreloss = 11 cm
1 -RQD = 52%

Bottom of Boring = 25.0 melers

l 1 -RC-12: Recovery = 76% 25




WESTERVILLE, OHIO 43081

RESOURCE INTERNATIONAL, INC,
‘ 281 ENTERPRISE DRIVE
(6714) 885-1959

REPORT OF SOIL EXPLORATION

Client Sl_/erdrup Asgsociates, Inc.

Boring Number _Bo&
Project ATH/MEG-33-30,980/0.000 Sheet 7 of 7

Project Number _ W-7139 Completion Depth 1.7m

Date Started: 6/2/98
Date Finished: 6/2/38
Drilled By: S.B.

DRILLING AND SAMPLING INFORMATION

Northing 133823.6 — Boring Method __Geoprobe
Fasting 638498.6 Hammer Weight NA
Elevation __ 256, 9 m Hammer Drop ____MA
SAMALE BLows PERCENT MOISTURE ATTERBERG
wo pen 15em |recovery| PEFTH SOIL DESCRIFTION CONTENT | 1L AL
Go-7 100 _hBrown fine SANDY CLAY, some organics, O 31
G5-2 100 :\(irtle silt, trace coarse sand (Topsoil). Moist, ]
H Brown SILTY CLAY., some fine to coarse -
7 sand, trace fine gravel. Moist. — 23
I ] 0.9
GS-3 100 1.0_| Brown fine SANDY CLAY, little silt, trace fine 17
- gravel. Moist.
] Geoprobe refusal @ 1.7 m 170 A '
Bottom of Boring = 1.7 meters
|
NOTES:
SAMPLE TYPE o GROUND WATER READING TBORING METHOD
£5 . B Tem QN Sphit Spoan At Completion - _D"V m HSA - Hollow Steem Augers
GY - Geoprobe Sample SFA . Solid Flight Augers
ST - Shellyy Tube Alter 24 Hrs L. !_N_LA R ML - Mud Driting
RC - Rack Core

WO - Wash Dillarg

A% Anger Sanple AC - Ruck Coring




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
REPORT OF S0IL EXPLORATION
Client . ‘Svera’rup Associates. Inc. Boring Number B-87
Project ATH/MEG-33-30.980/0.000 [ Sheet 1 __ . of 3 __.

w7133

Project Number . S Completion Depth

Date Started: 5/11/98
Date Finished: 5/11/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

63 - Geaprobe Sampte SFA - Solid Flight Augers

57 - Shefby Tube Aneczars X OMA_ m ME - Mud Briing

RC - Ruck Core . . . L1y il
- 7 fluen ture Wash water used during the coring process. WL - Wash Dritg

AN Auger Sampls AU - Rock Coring

Northing 733685.3 Boring Method _._8.3.cm HSA/RC
' Easting 538409.0 Hammer Weight _ 635k
Efevation __ 291.0m Hammer Drop ___76em
l s‘:ﬂ” PZ:E"& R’;’;":j;’;y DERTH SO DESCRIFTION "gg;fr:_"’ff 4 "Eﬁm"'; ‘
&8-1 |3 61 -nBrown SILTY fine SAND, little coarse sand, Ot "
5 {\trace organics (Topsoill. Moist. - / 16 |
l 4 - Brown SILTY fine SAND, trace coarse sand, '
58-2 |35 &1 7 trace clay. SUfT to very stiff. Moist. g
117 B
I 5 ] 09 i
1.0 Variegated red, green, gray, brown, and T?ﬁ i
=579 67  purple INDURATED CLAY/WEATHERED §
14 _1 MUDSTONE. Hard zoil/very soft bedrock. ¥+ |
| i -_
] i, ‘
l 55416 67 . e
12 2.0+ |
217 N T
l ] o
555 13 78 ] %
42 ]
i7 307
| 7 1 g
| - | |
| | '
i
| _ i_
; i o
| 1 A
I | 40
(356 [50/13¢m 100 1 e
I s i Ll 1
NOTES:
l ” SAMPLE TYPE " GROUND WATER READING BORING METHOD
S5 - & Jem 0D Sphit Spoen Ar G it - nNA om HEA - Heflow Srem Augers




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 8851959

REPORT OF SOIL EXPLORATION

Client Sverdrup Assocgiates, Inc. Boring Number B-87

Project ATH/MEG-33-30,980/0.000 Sheet 2 of 3

Project Number W-7139 Completion Depth __180m
i | o [ ] ouen ' sou oesourron wose] araen;

50,
4 Gray leached LIMESTONE. Soft bedrock.
585-7 |80/13¢cm 40 E
6.0 ]
1 Gray INDURATED CLAY/WEATHERED
1 MUDSTONE. Hard soil/very saft bedrock.
7.0.]

$8-8 150/170em 100

RC-1 CLAY-SHALE; gray, soft, highly broken,
fissile, slightly micaceous, with interbedded
8.0_| gray, medium limestone lenses up to & cm
- thick.
9.0_]
3
-RC-1: Recovery = 92%
1 -Core Loss = 24 cm
-RQD = 14%
10.0_|
i ]
| -
L 3
FRC-2! N
1
17.0.
NOTES: T




WESTERVILLE, OHIO 43081

RESQURCE INTERNATIONAL, INC.
‘ 281 ENTERFPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

l Client Sverdrup Associates, Inc. . Boring Number B-87
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 3
l Project Nurnber ... ‘W'l "_3"_9 Completion Depth ___18.0m
s | ons et | oo sor osscarnan s
l 1 -black coal seams up to 8 em thick from
1 11.7ti2.4m
72.0 ]
I 1 -RC-2: Recovery = 98%
1 -Core Loss = 6cm
J -RQD = 20%
4 MUDSTONE: gray, saft to medium, massive,
1 calcareous, non-bedded, stickensided.
13.0_]
' 1 -gr(@ 13.0m} = 42.91 MPa
I RC-3 ]
14.0_]
1 -RC-3: Recovery = 100%
l -Na Core Loss
1 -RQD = 52%
75.0 _|
l T ] 1 -variegsted brown, gray, red, and purple
4 from 15.21t0 18.0m
| I
I !
16.0 _|
1 -RC-4: Recovery = 100% :
I -+ -No Core Loss .
1 -RaD = 17% i
i [
RC-5 ‘
17.0. !
| ' |
1 -RC-5: Recovery = 75% P ’
-Core Loss = 30 cm ‘ |
l -ROD = 44%
; 18.0. e 18.0 |
j i Bottom of Boring =~ 18.0 meters i }
B T 1 i
I NOTES:!




l ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
l (614 885-1959
REPORT OF SOIL EXPLORATION
I Client ___Sverdrup Assaciates, Inc. Boring Number __B-98
Project _ ATH/MEG-33-30.980/0.000 Sheet 7 of !
l Project Number W-7139 Cornpletion Depth 3.0m
Date Started; 5/14/98
Date Finished: 5/14/98
I Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
l Northing 133679.4 Boring Method _ 8.3 cmHSA
Easting 638467.1 Hammer Weight __ . 53.5k3
Elevation 270.2 m Hammer Drop 76 cm i
88-7 |2 b6 J\Red SILT, some fine sand, little clay, trace
2 :\arganics {Topsoilj. Maist, / 37
2 -~ Red CLAY, some sift, little fine gravel, trace
85-2 |2 44 7 coarse to fine sand. Soft to very stiff. Moist 26 48 21
3 1 to damp.
l 3 1 -ss2: opor A-7-6 116
1.0_]
85-3 |7 78 15
i s -
) 12
l 8§5-4 |10 67 1 Brown INDURATED CLAY/WEATHERED
17 20 | MUDSTONE. Hard soilfvery soft bedrock.
l e 15 4
55512 89 ]
16 |
22 2.0 ) .
_' Bottom of Boring = 3.0 metears
l |
]
i |
NOTES: ‘
l SAMPLE TYPE GROUND WATER READING RORING METHOD
S5 - & Iem DD Split Spoon At Comptevion L Dry ., MSA  Hollow Seem Augers
G5 - Geoprohe Sample SFA - Soiid Flight Auger:
I 5T Shl.‘/,l:V T:DP g After 24 Hrs _Y_,V/A ——— M:- MZ:JdDZVi':w;A o
R - Rock Core WD - \Wash Driting
AS - Auger Sample RC - Rock Caring



RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

A

REPORT QOF SOIL EXPLORATION

Chient __Sverdrup Associates, Inc. Boring Number __..8:99
Project _ ATH/MEG-33-30.980/0.000 sheet . 1 of 1
W-7139 4.2m

Project Number Completion Depth

Date Started: 5/15/98
Date Finished: 5/15/98

i NQTES: ** Elevation is approximate.

SAMPLE TYPE GROUND WDATER READING BORING METHOD

Al

55 - K. 1em 0D Spht Spoon At € jory y e m HSA - Hallow Stem Augers
G5 - Geoprobe Sample SFA . Spkd Hight Augers
5T - Shaidy Tube Anec2ams X _NA — MDD - Mud Orilling

AL - Hock Core

A~

er Sangle

WD \Vasth Deilling
RC Aok Coring

' Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
' Northing 133420.2 Boring Methog __ 8.3 cm HSA
Easting 638484.0 Hammer Weight __ 63-5k3
Elevation __256.0m** Harnmer Drap 76 cm
SAMAL TURE| ATTERBERG
l wo | pen raem |necovey| PET son oEscaerion Conranr |y
858-1 |1 78 N\Brown SILT, some fine sand, little clay, trace 0o |
7 \erganics (Topsoill. Moist. / — 27
2 1 Brown to brownish-gray SILTY CLAY, little -
§T-2 100 1 fine sand, trace coarse sand, trace fine —
| gravel. Soft to very stiff. Moist. —
I 1.0 E
55373 89 ] 1 27
| ° : =
5 ] i
854 50 ]
l 554 |3 . 207 27
1 :
885 |8 72 ]
17
| 15 2.0
Brown weathered SANDSTONE. ™ Viéry soft
I bedrack.
|
S5.6 |50/5cm | 100 ] R i !
' Bottom of Boring = 4.2 meters i !
| !
i L : ! . - L H



' RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
' (614) 8835-1959
REPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number __ 8100
Project ATH/MEG-33-30.980/0.000 Sheet .1 of 3
' Project Number W-7138 - Completion Depth ___19.2m
Date Started: 5/14/98
Date Finished: 5/14/98
l Drilled By:  M.F.
DRILLING AND SAMFLING INFORMATION
Northing 133285.6 Boring Method 8.3 cm HSA/RC
I Easting 638508.7 Hammear Weight 635k
Elevation 281.0m** Hammer Drop . T6em
B | o T o s e e
85-1 |2 17 -hBrown SILTY CLAY, some fine sand, trace e
2 :-\organics, trace fine gravel (Topsoil). Maist. / [~ 23
I 5 4 Brown SILTY CLAY, Iittle fine sand, trace os]
55-2 |4 83 1\fine gravel. Medium stiff. Moist. B
5 4 Brownish-gray to red INDURATED E
l _ 8 7 CLAY/WEATHERED MUDSTONE. Stiff to %
1.0} hard soil/very soft bedrock. XA,
55310 83 :
177" J ’
189 ]
l 5549 89 : ol
10 2.0..
L 17 I 2
l e
§5-5 |11 94 K
16 : ’
27 3.0..
l 420]
S5-6 |16 94 ]
36 ] .
., PO/130m : RS
NOTES: ** Elevation is approximate.
l " SAMPLE TYPE GRdﬂ!;I];) WATER READING o BORING METIIOD
S8 - b Tem OD Spiit Spoon At Co i = N/LA * m HEA - Roflow Stem Auvgers
G5 - Geoprobe Sample & - Solid Flic s
l 5 oy e anerzams X NA "o At oty
R Rock Core * Wash watar used during the coring process. Wiz - Wash Drig

A% - Aupar Sinple RC - Rack Cormg




I ‘ RESOURCE INTERNATIONAL, INC.
287 ENTERPRISE DRIVE
WESTERVILLE, OHIO 4308171
l {614) 885-1959
REPORT OF S0IL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number _Q:_IOO
Project __ATH/MEG-33-30.980/0,000 Sheet of 3
l Project Number W-7139 Completion Depth 5.2 m
e | mous | oo ] oo o] e
50 X
55-7 |29 100 ] s
. 50/10cm .
60 be
l 7.0 s
l 55-8 |50/13cm 80 ] jei
i . 1
8.0
o
' $5-9 |h0/13cm 100 1 e
9.0
| :
' 10.0 1
l §8-10|50/10c¢r 100 -
- .. L 0zt
RCT TMUDSTONE; red, very soft to sofi, Fighly T
l 110 broken, arenaceous, calcareous, nan-bedded.
I NOTES: ** Elevation is approximare,_ """ T -




WESTERVILLE, OHIO 4308171

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERFPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _ 8100
Project .. ATH/MEG-33-30.980/0.000 Sheet __ 3 __of 3
Project Number W-7139 Completion Depth 15.2m
S‘:J”;‘E P:;:a"'::m R?::ﬁz:v DEPTH S0IL DESCRIFTION t_’g’:ﬁf L‘:wmﬁmi‘
1 -RC-1: Recovery = 43% 7
1 -Core Loss = 87 cm P
| -RQD = 0% “
12.0 ] %
] 12.2 %_
RC-2 4 MUDSTONE; red to brown, soft. slightly =
5 broken, silty, non-bedded, with calcite-filled %
1 fractures. 7
Z
730__ -RC-2: Recovery = 8B0% ’4/
1 -Core Loss = 30 cm 2
-RAD = 47% .
RC-3 1 CLAY-SHALE; variegated brown, gray, and
14,0 red. soft. highly broken, fissile, silty.
1 -brown, soft sandstone from 14.0 to
R 14.3m

-RC-3: Recovery = 98%
-Core Loss = 3cm
-RQD = 0%

L1

5.0

" Bottom of Boring = 15.2 meters

t

NDTES‘ ** Elpvation is a.,L.Jprc.J)c.imate,

N N N IR Oy G M En R GE R am A e
! ]
i i




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
(674) 885-1959
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-101
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7

Project Number W-7139 Completion Depth ___2:7m

Date Started: 5/14/98
Date Finished: 5/14/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION
! Boring Method __ 8.3 cmHSA

Northing___133159.4

l Easting 638496.6 Hammer Weight .. .63.5kg
' Elevation __270.0 m** __ Hammer Drop 76 cm
sameLE | BLows | AERCENT MOISTURE|  ATTERBERG
wo | Pem rsem |mecovemy| DEFTH SOIL DESCRIFTION covtenT | 1 [
Gray fine to coarse GRAVEL. Damp. 0.7[J R
l 1 Mottled red and gray SILTY CLAY, fittle ]
88-71 16 78 1 coarse to fine sand. Stiff. Moist. ] 716
& b |
i ’ =
1.0_] -
88-2 6 56 ] — 75
=] -
P —— 6 7 o 7.6 _____
Qrownish—gray CLAYEY SILT, little fine sand.
3 |1 7 7 little fine gravel, trace coarse sand. Hard.
l 55-3 076 5 207 Damp. . 9 28 18
50/10cm TS558 0DOT A-4a (5] — 7
1 Brown weathered SANDSTONE. Very soft H :;
1 bedrock. s !
55-4 |50/70cm 75 ] . 2700 |
l Bottom of Boring = 2.7 meters !
i
I
l i 1
|
i
' i
NOTES: ** Elevation is approxirmate.
I T T SAMPLETYPE . - GROUND WATER READING o . BORING METIIOD
&5 - 5. Jem OD Spht Spaan AT G i X Dl'V i HEA - Hotlow Srem Augers
GY - Geoprube Sample - it Flis ugers
l 57 - S(Yé;y Tube : Alrer 24 Hry p4 /_\_/ZA_.___._ it .ﬂsl’F[')A- 5:;‘107’:’:;/‘ ¢
AC - RBock Core WO - Wash Drilling
A5 - Auger Sample AEC Rack Coring




I RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
l (6141) 8B85-1969
REPORT OF SOIL EXPLORATION
' Client ...Sverdiup Associates, Inc. Boring Number _ B-102
Project __ATH/MEG-33-30.980/0.000 Sheet 1 ofF 2
l Project Number W-7138 Compietion Depth ___11.0m
Date Started: b/19/98
Date Finished: 5/19/98
' Drilled By:  M.F.
DRILLING AND SAMPLING INFORMATION
l Northing 133039.7 Boring Method 8.3 cm HSA/RC
Easting 638543.7 Hammer Weight __63.5k3
Elevation __ 274.0m** Hammer Drop ___ 76¢cm
ALE BLows PERCENT MOISTURE | ATTERBERG
l u:o pen 1o rcaveny| PEPTH SOl DESCRIFTION covrent | 1L A
55-71 |3 17 {\Brown SANDY SILT, little organics, trace fine 00
& 1'gra vel (Topsod]. Moist, J i 27
I 4 4 Reddish-brown SILTY CLAY, trace fine ]
88-2 |6 67 1 gravel, trace coarse to fine sand. Stiff to 1 23
& 1 hard. Maist 1o damp. 11
l 12 ] -85-2: Visual ODOT A-7-6 -1
| 1.0. ma
§83 10 78 I 16
I 18 . i
24 I
j == 61 ] e
16 20- T
l I 15 ] i
| 55576 83 ] T 20
8 . T
14 2.0 [
S Mattled purple, red, and gray INDURATELD
1 CLAY/WEATHERED MUDSTONE. Hard ],
' soil/very soft bedrock.,
I 4.0_] A |
S8-6 |14 94 i
19 ] ,
| 2 ,
NOTES: ™ Elevation is approximate,
I h SAMPLE TYPE o GROUND WATER READING o BORING METHOL
55 - B Tem OD Sphit Spann ap Completion  — N—/ AT - _m HEA - Holfow Stem Augers
GF - Geoprube Ssinple SFA - Solid Flight Auger:
l 51t - Shelby Tube " Afrer 24 Hrs !' _N/'q_ —_ m M:- de DnM'ﬁ_lIy e
:i ::";: :’:’:M * Wash water used during the coring process, ;‘;D 'R:V::Z?::’:Z:'J




l ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 430871
(6714} 885-1959
REPORT OF S0IL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number B-102
Project _ATH/MEG-33-30.980/0.000 sheet 2 of
I Praoject Number Ww-7139 Completion Depth __ ..M
s’“xoﬂf F:;",‘;';sm R’;?gf:;v oePTH SO DESCRIPTION ‘ggf;;’ff L: ”'EREE”‘;L
5.0
1 ,
] 7
' 858-7 |14 88 p ’/
26 6.0_] oA
' 48 -
] b
l 7.0, Z
' 558 |14 73 ]
| 1B60/13cm 7
l 80 i
I R a7 : /
l 55-2 (50/3cm | 100 1 SANDSTONE; gray, moderately hard, B
RC-1 9.0_| massive, slightly jointed, micaceous, e
4 faminated. - b ;
l 3 S ! i
] i ! |
l -RC-1: Recovery = 98% I 1 !
100  -Core Loss = 15 ¢ M i ‘
-RQD = 65% a f
l ] % i !
l 11.05 ) . ) ]I.DSEE‘
j Bottom of Boring = 11.0 meters
I
l ‘[ ‘ L .
1 NOTES: ** Elevation is spproximate.




WESTERVILLE, OHIO 43081
(614} 885-1958

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT QF SQOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number ...B:103
Project _ATH/MEG-33-30.980/0.000 sheer 1 of 1
Project Number W-7139 Completion Depth ___1-2m

Date Started: 5/21/98
Date Finished: 5/21/98
Drifled By: 5.8.

DRILLING AND SAMPLING INFORMATION

Northing 132861.6 Boring Method _ Geoprobe
Easting 638523.0 Hammer Weight __NMA__
Eevation __289.1m Heammer Drop ... VA
st | mone [t oer] e
GS-1 100 4 Brown SILTY CLAY. little fine sand. Moist. — 23
7 o o6l ]
GS-2 100 Brownish-gray INDURATED g%

] CLAY/WEATHERED MUDSTONE. Hard
1.0 soil/very soft bedrock.

Geoprobe refusal @ 1.2 m

Bottom of Boring = 1.2 meters

. I 1 N 4 |
MNOTES: ﬂ

SAMPLE TYPE GROUND WATELR READING BORING METHOD
55 - 5 Jem 0D Spit Spoon Ar G o 2k Dry m HEA - Hollow Stem Augers
GE - Geoprobe Sample SFA - Sobd Flight Augers
57 - Shetoy Tube aner2ams ¥ ONA m MO - Mug Dritting
AC - Rock Core WO - Wash Driting
A% Auper Samrle AL - Rack Caring




WESTERVILLE, OHIQ 43081

RESQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
{614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number __ 8104
Project _ ATH/MEG:-33-30.980/0.000 Sheet .1 of 2
Project Number w-7139 Completion Depth ___ 49m

Date Started: 5/159/98
Date Finished: 5/19/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 1326849 0000000000000 .. Boring Method __8:3cm HSA
Easting 638566 0000000000000 - Hammer Weight _.83.5kg
Elevation 252.7 m Hammer Drop ____76¢m
M | T MOISTURE ATTERBERG
SAI\A;';K € Pz’ﬁ‘?alvgcsm R‘;Ecﬁ;lfgﬁrv OEPTH SO, DESCRIFTION CONTENT [¥3 PL
8512 83 +\Brown fine SANDY SILT, little organics, trace —e-+F—
3 :\coarse sand (Topsolll. Moist, / |
2 4 Light brown SILTY CLAY, little fine sand,
55-2 |3 78 -] trace fine gravel, trace coarse sand. Soft ta 17
4 1 medium stiff. Moist. 0.8
& + -88-2r V[sua/ QDOT A-6b e
1.0 Brown CLAYEY SILT. little coarse 1o fine /
553 8 &1 - sand, trace fine gravel (rock fragments). 18
17 1 Very stiff. Damp.
6 - |
I 7
] RE1VS,
55-4 |16 83 - Reddish-brown INDURATED o133
24 2.0 CLAY/WEATHERED MUDSTONE. Hard A
28 1 soilfvery soft bedrock. -
555 |20 94 ] 14
37 ] :
| 45 3.0
| -;
' 4.0 /
1 ] §
ASE 50/13em 0 . . 0 I -
| NOTES:
SAMPLE TYPE GROUND WATER READING "~ 7 Bomwc METHOD
55 - 5 7em OU Spar Spoon At G 4 Dry " HEA - Hollow Stem Augers
G - Geoprobe Sample SFA - Snlid Flight Augers
ST - Shelby Tube After 24 Hrs | " N/A - — m M0 - Mud Griting
R Rack Core WL - Wash Dritiing
AS - Auger Sample RC - Ruck Curing




WESTERVILLE, OHIO 43081
(614) 885-1959

" RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERFPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-104

Project _ ATH/MEG-33-30, 980/0.000 Sheet 2 of 2

Praject Number W-7139 Completion Depth ___49m
e | mowe || e o oscnrron e I

i1

Bottom of Boring = 4.9 meters

"NOTES: - ’ - '




l ‘ RESQURCE INTERNATIONAL, INC.
2871 ENTERPRISE DRIVE
WESTERVILLE, OHIO 430871
I (614) 885-1958
REPORT OF SOIL EXPLORATION
' Client Sverdrup Associates, Inc. Boring Number B-106
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 of 2
I Project Number W-7139 Completion Depth __ 6.1m
Date Started: 5/19/98
Date Finished; 5/19/98
l Drilled By:  M.F.
DRILLING AND SAMPLING INFORMATION
Northing 132604.2 - Boring Method __8:3 cm HSA/RC
l Easting 638637.8 Hammer Weight __03.5kg
Flevation 267'_ 4 m : — Hammer Drop __._ 76em
l s‘::‘*— ;fqo,';’fm R’f::fgy DEPTH SO DESCRIFTION "égfg’ﬁf L‘: "5555"‘;
558-1 |4 &7 -+ Brown SANDY SILT, Iittle clay, trace 0.7
4 :\arganics, trace fine gravel (Topsoil). Moist. / 5
I 3 - Brown SILTY fine SAND, little coarse sand,
858-2 |4 100 7 trace clay. Medium stiff to very stiff. Moist. 14
&
l 6 1 -58-2: Visuai ODOT A-4s
1.0 ]
55-3 18 89 ] 14
10 ]
13
l 85410 89 20 2.0
20 "1 Brown INDURATED CLAY/WEATHERED
Lo | 25 j MUDSTONE, Hard soil/very soft bedrock.
| 55-5 |13 83 E
27 A
' 27 5.0
| ’
i Gray weathered SHALE, Hard soil/very Soft
l 40 pedrock.
55-6 (40 20 Z
50/8cm -
I
o ! !
' NOTES: :
l - . VY . _ )
SAMPLE TYPE GROUND WATER READING BORING METHOD
S8 . 6 7om OO Spfit Spacn Al G on 4 N/A* m HSA . Hollow Stem Augars
G5 - Geoprobe Sampk - oy
l 87- S::/by Tuhe " ancrzans X _MA — M fn‘? ;zixdo’z:/g/:; s
12’:::: :::fph " Wash water used during the coring process. :g?pvfi hcfr’;:/: ‘




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC,
\ 2871 ENTERFRISE DRIVE
(614) 885-1859

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number .. B-106
Project ATH/MEG-33-30.880/0.000 Sheer 2 of 2
Praject Number W-7139 Completion Depth —__,._5- 1m
“xoﬂf ;:f',‘;’:m R';iffgy pePTH SOI DESCRIPTION "c'gm“f L‘: "ER"E“;L
RC-1 ) | MUDSTONE; gray, soft, highly broken, highty %
- fointed, arenacegus. P
5.0 “Z
} 5.2\%
| SILTSTONE; gray. soft to moderately hard, ]

q highly broken, highly jointed, fissile, -
1 micaceous, laminated, slightly weathered.
-RC-1: Recovery = 83% I
60 -Core Loss = 11 cm —
T -RQD = 16% 6.1
Bottom of Boring = 6.1 meters ’




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SO/ EXPLORATION

SAMPLE TYPE WATER READING BOR_[-Q-G_METHOD

l Client __Sverdrup Associates, inc. B Boring Number .. B-106
Project ATH/MEG-33-30.980/0.000 Sheet T of 7
l Project Number ___. W-7139 Completion Depth __06m
Date Started: 5/21/98
Date Finished: 5/21/98
l Drifled By: S.B.
DRILLING AND SAMPLING INFORMATION
I Northing 132439.4 Boring Method __ Geoprobe
Easting ... 638641.5 . Hammer Weight _ A
l Elevation __255.8 m . — HammerDrop ___ MA__ . _
sume || mowe Trreer | oerm e
GS-1 100 | Brown fine SAND, little sift, trace coarse o1y 8
- -\sand, trace clay (Topsoil). Damp.
l GS-2 100 1\ -65-1: 0DOT A-3a
1 Brown weathered SANDSTONE. Very soft [ X:14%1
bedrock.
l Geoprobe refusal @ 0.6 m
Battom of Boring = 0.6 meter
| .
; !
l - Lol S S
NOTES:
l i
58 - 5. lem 0D Split Spoon At G Dry m HEA - Hollow Sternr Augers

G5 Geaprahe Sampin EFA - Solid Might Augers

I 5T Sm.-lf‘:y Tflh'.‘ " After 28 Hrs :!____N/_A__________ T MD - Mud Dn';‘lin’g g

RC - Rock Care WD - Wash Drifling

l 45 - Auper Sample RC - Rack Coring




| ).  RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
I {614) 885-19589
REPORT OF S0IL EXPLORATION
I Client Sverdrup Associates, Inc. . Boring Number 8-107
Project _A TH/MEG-33-30,980/0.000 - Sheet ! of .. 2
I Project Number __W-7139 _ Completion Depth __10-1m
Date Started: 5/22/38
Date Finished: 5/22/38
' Drilled By: R.G.
DRILLING AND SAMPLING INFORMATION
l Northing 132330.2 _ Boring Method _5.7emHSA
Easting _. 638742.3 - Hammer Weight _ 63.5ka
Elevation __274.9m Hammer Drop 7 6_,‘2’_?_7
55717 33 + Brown SILTY CLAY, some organics, trace o H— \
I 6 b \fine sand (Topsoil). Moist. —] 20
5 \ Brown to brownish-gray SILTY CLAY, littie to -
5§5-2 |8 22 4 some fine sand, trace coarse sand. Stiff {0 — 29
8 1 very stiff. Moist. ]
l 12 I —
: 1.0} —
5538 89 ] —] 30
l 10 7 I
72 - C
I 554 |9 22 ] — 19
14 2.0 -
l 2 ] Co
- 1 _ 26 ﬂ
55-5 |36 50 1 Variegated brown, gray. and red INDURATED 14
| 46 CLAY/WEATHERED MUDSTONE. Hard i
| 50/10cm a.0.’| soil/very soft bedrock.
l 4.0
556 |12 80 i .
I 29 b )
! |, 80/8em L i
| moTES:
I B SAMPLE TYPE ' GROUND WATER READING RORING METHOD
55 - 5. 7cm 00 Split Spoont At Compterion 2 DY —_ 0m HEA - Hollow Stem Augers
l G - Geoprobe Sample SEA - Solid Flight Augers
8T - Shelby Tube After 24 Hrs " MO - Mud Oriting
RS Rock f‘”“ Cave-in depth @ 6.7 m Wh Wash Diilling
A% - Auger Suuphe AC Rock Cadng




l ), AESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, QHIO 43081
(614} 885-1959
REPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Ine. - Boring Number B-107
Project A TH/MEG-33—30. 980/0.000 . —— Sheet 2 of 2
I Project Number wW-7139 _ ) Completion Depth .. 19:1m
e | e T oo s osenrron ol e,
1 ] d
6.0 7
4 “ae
i : ;
] 1
] 7
§ [s57s 75 ] ,
50/5cm §.0_] ; ’}
i | ,
l 7.0 4
I §58 |29 60 ]
B0/ T0cm ] (7
I 8.0 ’ ‘{’
“§5.87137 67 iy k¢
l Ba/10cm g.0]
i - I |
88571047 60 1 L ;
l | lsor1ocm 7 ¥ !
10.0_] .11 !
Bottom of Boring = 10.1 meters o 1 i
l ‘ :\ : i‘
! z 1
5 |
! i
i ‘ i
OIS PSSP P SR P
l e e . e 0 —— !




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. o Boring Number ___B- 108 _
Project . ATH/MEG-33-30.980/0.000 sheet 1 of 2
Project Number W-7139 Completion Depth ___ 5-7m

Date Started: 5/19/98
Date Finished:; 5/19/98
Drilled By: R.G.

DRILLING AND SAMPLING INFORMATION

Northing 132291.0 Boring Method __5-7 ¢cm HSA
Fasting 638650.3 Harmmer Weight __83.5kg
Elevation __269.2 m Hammer Drop 76 cm
IAE 5 PERCENT MOISTURE AYTERBERG
SA:/'o p::a:vsvm secovery| CET SOIL DESCRIPTION ) CONTENT | 12 [
85715 b6 1 Brown SILTY CLAY, fittle organics, trace 0.1
& \coarse to fine sand, trace coarse to fine 1 24
7 1\gravel { Topsoil}. Moist. ]
55713 44 1 Brown to reddish-brown SILTY CLAY, trace —1 37
3 1 to little fine sand. SUff to very sitff. Moist, 1
o & ' -
' .04 ]
55-376 67 ] — 23
10 ] —
L 16 J -
ST 7 ]
§877 . 6 20 —] 26
72 i -

555 |8 75 { Brown INDURATED CLAY/WEATHERED
15 1 MUDSTONE. Hard soilfvery soft bedrock.
__ BO/10cm 3.0.
I 4.0
856150/3cm | 100 1 Brown weathered SANDSTONE. Very soft
I | bedrack. !
! 7 1
i l | —
| noTes: J
1 |
SAMPLE TYIE . GROUN_D WATER READING . BORING METHOD
S5 - 8. tem O Sphit Spuon At G wn % Ory " HEA . Hollaw Stem Augaes
G& - Geoprnbe Ssmple SFA - Satid Flight Augnrs
57 - Shelby Tube Aftee 24 Hrs _ — MO Mud Liilling
AL - Rock Core WO Wash Driffing
A - Auger Sample RC Rock Coring




WESTERVILLE, DHIO 43087
{614) 885-1359

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associstes, Inc. Boring Number __ 8198
Project .. ATH/MEG-33-30.980/0.000 Sheet .. 2 of 2
Project Number . W-7139 Completion Depth ____5:7m
S | s, asese ] ogem son oescummon o]
] i
50. %

L
g

.
N

i Auger refusal @ 5.7 m 5.7
5877150/3cm | 100 Bortom of Boring = 5.7 meters '

.
4

Framie ™




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 885-13569

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _&ms
Project _ ATH/MEG-33-30.980/0.000 Sheet of 4
Project Number _ W-71339 . Caompletion Depth __21.0m
Date Started: 5/19/98
Date Finished: 5/19/98
Drilled By: R.G.
DRILLING AND SAMPLING INFORMATION
Northing _ 132310.6 Boring Method _ 9.5 cm HSA/RC
Easting __ 638696.3 Harnmer Weight _ 635k
Eevation _ 2723 m _ Hammer Drop "~ 76em .
sAaM) ows | FERCEN: wosTURE| | ATTEREERG |
m;‘ 1 e 15csm RE{,‘OVERTY DEFTH SOuL DESCRIFTION _ conTENT| 1L o
551 |4 78 "Brown SILTY CLAY, little organics, trace i~
5 - \coarse to fine sand {Topsoll). Moist. — 27
__ 5 1 Brown SILTY CLAY. little to some fine sand, —
58-2 |4 67 1| trace coarse sand. Stiff to hard. Damp to ] 26
9 1 muaoist. —
26 b o
[ 1.0°] 1.0
1 Variegated brown, red, and gray INDURATED %
| 55-3 |26 “ ] CLAY/WEATHERED MUDSTONE. Hard
26 1 soilfvery soft bedrock. (2
I 38 i |
1 |
"854 36 83 0 ] !
| lsor15em 204 |
[ 55-5 |48 86 . 2 |
_150/3cm ] /A !
! 3.0 1 !
o
| 1
: | 3
| | ] |
! ] |
\‘ ‘
{ | 4.0 !
1
556 |28 \‘ 67 1
50/8cm | :
i y g LAl ; _
| NOTES:
T SAMPLETYPE GROUND WATFR READING BORING METHOD
55 - 5 Tom OO Split Spoon At Complation = /A m HSA - Hadlow Stem Augers
GS - Geoprabe Sampic SFA - Solid Fighr Augers
ST . Shalby Tube After 24 Hrs __'_v_' N/A._ ———e " ML Mud Driffing
:i f::r :‘\J\:;m * Wash water used during the coring process, ;VL“R:V::';::::;’”




N

l ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIQ 43081
I {614) 885-1959
REPORT OF SOIL EXPLORATION
. Client __Sverdrup As. Associates, Inc. _ Boring Number B-109 o
Project _ATH/MEG -33-30.980/0.000 - Sheet of %
I Project Number _ W-7139 - Completion Depth __21.0m
s‘x:’i ;:a:‘gfm Rﬁ;gg‘; DEPTH SON. DESCRIPTION "gg;vs;:;:f L‘ZWERBERG j
5.0.] ’
l 557 |12 88 : ¥
18 60 pel
- o
__50/10cm -
I : ¢
] B2
I 7.0_]
l | S5-8 |60/5cm | 100 1 Brown weathered SANDSTONE. Very soft
1 bedrock. :
1 | ]
8.0
l | §5-9 |50/5¢m \ 100 3
; 8.0 Auger refusal @ 9.1 m Sl 1[
[RC-T ‘ { SANDSTONE: brown 1o gray, soft to 3 i
l i T medium, slightly broken, medium grained, P
! 4 cross-bedded, micaceous. vet ‘
! < _friable from 9.7 to 10.6 m es |
I ; 100 -RC-1: Recovery = 98% ':: i
: . -Core loss = 3 cm P i
‘ | 1 -RQD = 15% .o :
I | . % i
! | ] ki | | :
RC-2 ‘l ' e | i
| d : |
l } ;o110 : |
| | E i |
i wores: — - s i i
[




‘ RESOURCE INTERNATIONAL, INC.

287 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614 865-1959

REPORT OF SOIL EXPLORATION

I Client Sverdrup Associates, Inc. Boring Nurnber _ B-109
Project _ ATH/MEG-33-30.980/0.000 o Sheet 3 of 4
I Project Numper _ W-7139 Completion Depth ___21-0m
ows PER N (MOISTURE ATTERBERG
s‘ﬁ': d Pg:? 16em LHECOCZT\Z-Y ERTH SOIL DESCRIETION CoNTENT | L a
| {1 -RC-2: Recovery = 100%
! 1 -No Core Loss
i 4 -RQD = 52%
' ! 120
— i p
RC-3 i ]
* 130+ _RC-3: Recovery = 98%
1 -Core Lloss = 3 cm
| -RQD = 40%
I 4 SHALE: dark gray, medium, highly broken,
RC-4 1 carbonaceous, fissile, sifty.
l 74.0_]
1 -RC-4: Recovery = 100%
I 4 -No Core Loss
1 -RQD = 15%
715.0
I RC-5
| T SILTSTONE; gray, mediam, massive, slightly
160 micaceous. -
l 4 -RC-5: Recovery = 99% n
4 -Core Loss = 2 cm
7 -RQD = 52% -
l RC-6 ] 1
17.0 | ]
l 4 -RC-6: Recovery = 99% o
1 -Core Loss = 2¢m T |
! ‘ 1 -Rap = 53% 177 .
' | : = MUDSTONE; gra)};-soft to medium, highly Lo |
’ . 180 broken, non-bedded. 18.0 | L
l 1 EiL TSTONE; gray. medium, highly broken, RS '
B




WESTERVILLE, OHIOQ 43081

RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 885-1953

REPORT OF SOIL EXPLORATION

Client __ Sverdrup Associates, Inc. Boring Number 8-109
Project _ATH/MEG-33-30.980/0.000 Sheet 4 of 4
Project Number W-7139 Completion Depth _ 21.0m
SAMPLE BLOWS PERCENT MOISTURE ATTERBERG
no | sen 15em |pecavemy| DEFTH SOIL DESCRIETION conTENT | 1L A
RC-7 T argiiiaceous, micaceous. R '
18.0 —]
4 -RC-7: Recovery = 99% |
1 -Core Loss = 2cm - —
-RAD = 0% -
RC-8 ] -
20.0_] -
] -RC-8: Recovery = 100% j
4 -No Core Lass —
1 -ROD = 0% 1
IV 21.0] _ 21,07
Bottom of Boring = 21.0 meters
; |
i
!
|
T NOTES




WESTERVILLE, OHIO 4308171
(614) 885-1959

" RESQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number __ 51 Y _
ATH/MEG-33-30.980/0.000 Sheet 1 or 3

Project

W-7139 Completion Depth _17im

Date Started: 5/26/98
Date Finished: 5/26/98
Drifled By: R.G.

Project Number

DRILLING AND SAMPLING INFORMATION

Northing 132126.5 Boring Method __9-5 cm HSA/RC
Easting . 638774.5 Hammer Weight _ 63.5kg
Elevation 263.9 m S Hammer Drop ____ 76cm
SAMPLE BLOWS PERCENT MOISTURE TTERBERG
wp | Per1gem |aecovemy| PEFTH SOIL DESCRIFTION conrent | ot A
55-1 |3 89 1 Brown SILTY CLAY, trace organics, trace fine ...0.1[5_]
3 :\sand {Topsofl). Moaist. o [ 20
4 | Brown SILTY CLAY, some fine sand, trice” 05—
58-2° |21 78 T\coarse sand. Medium stiff. Moist. S 13
22 1 Brown SILTY fine SAND, trace coarse sand.
24 Hard. Maoist.
A ro ... .0
1 Brown weathered SANDSTONE. Very soft e
28 67 1 bedrock. A
50/10cm ] Y
§ Tl i

S8-4 |60/70cm 100

2.0
1 |
555 160/13cm 80 4
3.0
| ] .
! \
4.0
55-6 |50/5em | 100
] i
ol 1 - . [ ! !
NOTES:
SAMPLE TYPE GROUND WATER READING BORING METTIOR
55 . & fem OO Spit Spogn At Comptotion 2 _MIA® . m HEA - Holluw Stem Augers
65 Grapealis Sample SFA - Solid Fight Augers
ST - Shetby Tunc anes zains X A m MO - Mud Dritling
RC Fock Lo At . . W0 - Wash Driling
WS- user S Waxh water used during the coring process. RE Rack Caring

G EN N NN EE SN S EE W N E AN SR R &N N N N .
LA
4
[ A




RESOURCE INTERNATIONAL, INC.
287 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client __ Sverdrup Associates, Inc. Boring Number __B-110
Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of .3
Project Number _ W-7139 Completion Depth __17.1m
FPERCENT MOISTURE! ATTERBERG
s‘l‘\‘l’:E F::ol‘:t:sm REY C"vGVERY DEPTH SO BESCRIFTION CONTENT i PL
] Auger refusal @ 4.9 m
RC-T 5.0_| SANDSTONE: brown, soft, massive, slightly
- jeinted, coarse grained, micaceous,
| taminated.
| MUDSTONE; gray, very soft to soft, highly
= broken, highly jointed, arenaceous.
1 -RC-1: Recovery = 98%
601 -Coreloss = 3cm
1 -RQD = 42%
4
RC-2 | B
7.0_]
1 -RC-2: Recoavery = 100%
-No Core Loss
1 -RQD = 29%
RE3 8.0 | SANDETONE: gray, moderately hard, it
1 massive, slightly jointed, fine grained, i
1 micaceous, laminated, M
i 1 -RC-3: Recovery = 97% :55
2.0 -Core loss = & cm e
Ul -RQD = 84% e
| | .
AC4'| i ] i
. | i M
| ; ] i
; t 10.0_
I | 1 -RC-4: Recovery = 35%
! 4 -Core toss = 8cm
i [ i -ROQD = 92% !
j | :} -calcareous from 10.7 to 12.5m :
S 11.0
RC- d
NOTELS: T




WESTERVILLE, OHIO 43081

RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1859

REPORT OF SOIL EXPLORATION

' Client Sverdrup Associates, Inc. o Boring Number B 70
Project JTH/MEG—33—30. 880/0.000 Sheet __ 3 of _ 3
l Project Number _ W-7139 Completion Depth __17.1m
SAMAL 5 PERCENT A OIS T ATTERBERG
~o £ pz:%v;:m \wecoveay| DT SOt DESCRIETION co;vmfrs m A
l | -RC-5: Recovery = 98%
12.0.7] -Core Loss = 3cm
I 1 -RQD = 50%
I RC-6 ] SANDSTONE; brawn, moderately hard,
< highly broken, highly jointed, coarse grained,
1 calcareous, micaceous, slightly argillaceous.
' 13.0}
] -RC-6: Recovery = 100%
4 -No Core Loss
l 1 -RQD = 0%
14.0 ] |
' o] 1 -friable from 14.0t0 17.17m
1 -RC-7: Recovery = 98% 3
. 4 -Core loss = 3cm i
71 -RQD = 19% ;
150.| -gray, soft o moderately hard sandstone
I 1 from 14.9t0 15.2m
l RC-8 i
16.0 ;
l 1 -RC-8: Recovery = 98% |
4 -Core Loss = 3 cm j
1 -RQD = 0% i
| - o
17.0_ : ;
Ir—_ . Bottom of Boring = 17.1 meters o * ‘\ 3
|
I ' NOTES: B —




WESTERVILLE, OHIO 43087
(614) 885-19569

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF S0OIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number 8-111
Project ATH/MEG-33-30.880/0.000 o Sheet 7 of 2
Profect Number W-7139 o Completion Depth ___ —

Date Started: 4/22/38
Date Finished: 4/22/98
Drilled By: A.G.

DRILLING AND SAMPLING INFORMATION

Northing 131988.5 . Boring Method __2:7 om HSA
Easting 636833.2 . Hammer Weight __83.5kg
Elevation 267.8m . Hamimer Drop ____76¢em
s [ o Lo o e
85115 78 ~nBrown SILTY CLAY, little organics, trace fing pv-0-31—
7 1 and (Topsoill. Ma_l_'g_t.__ / I+ 21
8 4 Brown SILT, some clay, little fine sand, trace +
58210 44 1 coarse sand, trace fine gravel, Stff to hard. +H 78
14 1 Moaist.
27 1 -88-2: 0DOT A-4b
1.0.]] 7.1}
S55-3 |25 75 | Brown weathered SANDSTONE. Very soft 71
50/5¢m 7 bedrock.
554 |27 67 o ] 11
50/8cm 20
55-5 |29 67 B g
50/8em
3.0_]
" i
40
556 |35 67 ]
50/6em ]
! i _— i
NOTES:
SAMPLE TYPE GROUND WATER READING ’ BORING METHOD
S8 - 5. Tem OD Sphit Spuon At Comutetion 2 Dry _ — m HEA - Hollow Stem Augers
GS - Geoprohe Sample &FA - Sofid Flight Augers
ST - Shelhy Tube After 2 Hrs _ =5 m MD - Mud Drilling
RC - Rock Core WC - Wazh Drilling
A% . Auger Sample RC Rock Caring




l RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43087
l {614) B85-1959
REPORT OF SQIL EXPLORATION
l Client Sverdrup Associates, Inc. . Boring Number _ B-1771
Project _ATH/MEG-33-30.980/0.000 Sheet 2 of 2
' Project Number __W-7139 Completion Depth __10:-1m_
sume " movs Tz ] oo o g |
50_ L
I 557 |38 ] ij
| BO/Bcrmn 6.0 ;?
l 1 k /
] T
I 7.0 ZZZ
l 7558 |44 ]
| 50/5em
l 8.0
55-9 |29 ! 1 Gray INDURATED CLAY/WEATHERED
39 I g | MUDSTONE. Hard soil/very soft bedrock.
1 80/3cm ! E
85-10|44 ‘ ]
' 50/5¢m { Bottom of Baring = 9.8 meters
|
i
' |
! i
. |
I
- : I -
I NOTES:




WESTERVILLE, OHIC 43087

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 8851959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _.51”2_ R
Project _ ATH/MEG-33-30.980/0.000 B sheet 1 of 1
Project Number _ W-7139 e Completion Depth ____1-2m

Date Started: 6/2/98
Date Finished: 6/2/98
Drifled By: 5.8

DRILLING AND SAMPLING INFORMATION

Northing .. .131832.1 Boring Method __Geoprobe
Easting 638899.7 Hammer Weight __NA
Elevation _ 232.7m E— Hammer Drop ___ N/A
S‘:‘;“ st R';i?fz?rv DEPTH SONL DESCRIFNION ‘gg"\fmf JTTERBERS
GS-7 700 1 Light brown weathered SANDSTONE. Very zz"
1 sort bedrock. -
] . . O' 7 2 .I:.
GS-2 100 4 Brownish-gray INDURATED 14
1.0.] CLAY/WEATHERED MUDSTONE. Hard
| soil/very soft bedrock. 1.2
- Geoprobe refusal @ 1.2 m o :
Bortom of Boring = 1.2 meters
i
B I L 1 i .
NOTES: i
Lo . - ——e - -
SAMPLE TYPE GROUND WATER READING BORING METHOD
5% - 5.Jcm OD Split Spaga At O on .. Dy m HESA - Hollow Stem Augers
G5 - Geaprohe Sample 574 - Salid Fl wgers
ST - Sheipy Tupe Alter 24 MHrs __"_ﬂA_ . —_ Mo - M:d Dul’lof:;A o
AC - Hock Cure Wi - Wash Driling
AS - Auner Sple KC - Rock Coring




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
l WESTERVILLE, OHIQ 430871
{614) 885-1959
REPORT OF SOIL EXPLORATION
I Client Sverdrup Assaciates, Inc. Boring Number _e113
Project _ ATH/MEG-33-30.980/0.000 Sheet 7 of 7
l Project Number W-7733 Completion Depth _1'_5_'[,’1 _______
Date Started: 6/2/98
Date Finished: 6/2/98
Drifled By: 5.8
DRILLING AND SAMPLING INFORMATION
l Northing __._ o Boring Method __Geoprobe
Easting b 7 Hammer Weight ..
l Elevation __231.5m Hammer Drop . W48
SAMPLE | BLows | PERCENT MOISTURE]  ATTERBERG
no | PEr 18em |recovery| PEFTH SOIL DESCRIPTION [ 1
G571 100 -| Reddish-brown weathered SANDSTONE. e
l -1 Very soft bedrock. :/:/f
d fid
E _ 0.7 0
l GS-2 700 - Brown SILTY CLAY, some coarse to fine i7
1.0 sand. Maist. -
G5-3 100 1 Dark brown to black CLAYEY SiLT, some fine  ; g/ 51
T\sand, little coarse sand. Moist.
\ Geoprobe refusal @ 1.8 m /
l Bottom of Boring = 1.8 meters
' i
. I —
I NOTES:
SAMPLETYPE " GROUND WATER READING "RORING METHOD
S5 - 5. Tom OD Spht Spoun At G o == LY, m HSA . Hollow Stem Augers
. GS - Geoprobe Sanple SFA - Sosi Eighe Augees
BT . Zhotvy lube Afgr 24 Hrs . Y NA S | Mo Mua Dritiag
RC - Rack Uore WP - Wash Linting
l A% - Auger Saple HC - Rock Coring




I ‘ RESOQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT OF SOIL EXPLORATION
l Client _S_verdrup Assacia;gg, inc. Boring Number B-114
Project ATH/MEG-33-30.980/0.000 Sheet __1 ___ of !
l Project Number W-7139 .. Completion Depth 1.6 m
Date Started: 6/2/98
Date Finished: 6/2/98
Drilled By: S.8.
DRILLING AND SAMPLING INFORMATION
l Northing 131684.8 Boring Method ___§£PE(Q9§_ R
Easting _. 638962.3 Hammer Weight A
I FElevation 214.4m Hammer Drop N/A
SAMPLE Blows PERCENT MOISTURE ATTERBERG
W0 | ren1sem fecovERY| O SOIL DESCRIFTION conNTENT| 1t AL
GS8-1 100 1 Reddish-brown SILTY CLAY, little coarse to i 27
l ] fine sand. Moist.
Gs7 100 | Brownish-gray INDURATED } 70
1 CLAY/WEATHERED MUDSTONE. Hard
1.0.7 soil/very soft bedrock.
i ] 1ol
G5 3 100 4 Dark brown ta black CLAYEY SILT, some fine LB 22
\sand, little coarse sand. Moist.
\ Geoprobe refusal @ 1.6 m
Bottom of Boring = 1.6 meters
' I — 1 : I S B
I NOTES:
SAMPLE TYPE GROUND WATER READING BORING METHOD
85 - 5. Tem OD Split Spoon At e i e DrV m HEA - Hollaw Stem Augers
GE - Geoprube Ssmple - Sofid Fi ugers
AL - Rock Core WO - Wash Drilling
I A% - Auger Sample RC Rock Caring




WESTERVILLE, OHIO 43081

RESOQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-114A -
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 3
Project Number W-7139 Completion Depth ___12:2m_

Date Started: b5/28/98
Date Finished: 5/28/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing __ 131732.6 Boring Methog __ 8.3 cm HSA/RC
Easting ... 639023.5 o Hammer Weight __63.5 kg
Elevation __ 2984 m Hammer Drop _...... 16 €M_

85-6 |50/13cm 40

RC-1 i 1 SANDSTONE; brown and gray, soft 1o
maderately hard, slightly broken, slightty
Jointed, coarse to fine grained, slightly

s | mone ] oeem s oescueran o] e
55-7 (2 56 -1 Brown fine SAND and SILT, little organics, a1
5 - \trace coarse sand (Topsoil). Moist.
5 o+ Brown SILTY CLAY, some fine sand, little
55-2 4 67 - coarse sand, trace fine gravel. Stiff to hard.
5 4 Mofst. H
8 1
1.0
383 |10 67 ' 1 14
15 7
19
55-4 137 63 1 Brown and gray weathered SANDSTONE.
50/5¢m 2'07 Very soft bedrock.

4 {
1 weathered. i
4.0.]
i |
| |
! )
. l ) ‘
NOTES:
SAMI'LE TYPE GROUND WATER READING BORING METHOD
§& - 5 fewr OD Spiit Spoon At Compretion har . HSA - Hollow Stem Augers
G5 - Geaprobe Sompl SFA - Solid Flight Augers
ST Shpiby Tuno anerzames X NA e m M0 - Mud Driting
e - " s
- Rock Core * Wash water used during the caring process. WD Wash Driling
A% Auger Sl : R - Rock Coring



‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT OF SOIL EXPLORATION
Sverdrup Associates, Inc.

ATH/MEG-33-30.980/0.000

B-114A

Client Boring Number

Sheet ___ 2 of _ 3 _

Profect

Project Number W-7139

Completion Depth __ 12.2m

SAMFLE BLOWS PERCENT

NO PER 15cm  |RECOVERY| DEPTH

SO0 DESCRIPTION

MOISTURE
CONTENT

ATTERBERG
AL

LL

5.0

[ O N AR A O RS I

o
[~3
i

-RC-1: Recovery = 88%
-Core Loss = 37 ¢m
-RQD = 25%

RC-2

7.0

Lol

8.q

SANDSTONE; brown and gray, moderately
hard, slightly broken, slightly jointed,
micaceous, laminated, cross-bedded.

-RC-2: Recovery = 73%
-Core Loss = 66 cm
-ROD = 46%

“RC-3

RC-4 ]

RC-5

10.0

MUDSTONE; gray, very soft, highly broken,
highly jointed.

" SANDSTONE; gray, medium, massive,

slightly jointed. coarse grained.

s o_ﬂ -RC-3: Recavery = 64% }

| -Core Lass = 22 cm !
| -RQD = 26% /
LIMESTONE; gray, moderately hard to hard.
highly broken, highly jointed, fine crystalline.

-RC-4: Recovery = 83%

-Core Lass = 5cm

-RQD = 0%

\_-gray, soft mudstone lens from 9.9-10.1 m ,-’,

SHALE (b5%); gray. soft to medium, slightly
broken, slightly jointed, arenaceous,
micaceous, with interbedded SANDSTONE
(45%); gray, medium, slightly broken,
slightly jointed, micgceous, cross-bedded.




WESTERVILLE, OHIO 43081

‘ RESQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
{6714] 885-1959

REPORT OF SOIL EXPLORATION

Client . Sverdrup Associates, Inc. Boring Number B-174A

Project _ ATH/MEG-33-30.980/0.000 - Sheet 3 of 3

Project Number __W-7139 Cornpletion Depth 12.2m
SAMPLE BLOWS FERCENT DEPTH SOIL DESCRIFTION MOISTURE ATTERBERG

NO PER 16cm JRECOVERY | CONTENT L £

4 -RC-5: Recovery = 100%
1 -No Core Loss
-ROD = 36%

Bottom of Boring = 12.2 metérs

-
g
AL




WESTERVILLE, OHIO 4308171
{614 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number 81 15
Project _ATH/MEG-33-30.980/0.000 Sheet 7 of 7

W-7139 3.0m

Completion Depth

Date Started: 5/27/98
Date Finished: 5/27/98
Drilled By: S.B.

Project Number

DRILLING AND SAMPLING INFORMATION
Northing____131646.8 Boring Method .. Geoprobe

Easting 639021.0 Harnmer Weight A

l Flevation __248.1m S Hammer Drop ____ VA :
SAMPLE | BLOWS | FERCENT MOSTURE]  ATTERBERG
No | pem1sem |aecoveny| PEFT SOl DESCRIPTION CONTENT | 1L A
GS-7 100 4 Dark brown SILTY CLAY, some fine to coarse 26
l 1 sand, trace fine gravel (Topsoill. Moist. “
T 0.5,
GS-2 100 | Brown SILTY CLAY, little fine gravel, little // 26
l - coarse to fine send. Moist. o
= vy
1.0 .
1 -GS-2: Visual ODOT A-6a
i : Z
] o
I 1 o I X 11
GS5-3 100 | Reddish-brewn CLAYEY SILT, some fine to 19
2.0 coarse sand, trace fine gravel. Damp.
l 3.0 . 3.0 1
' Bottom of Baring = 3.0 meters
' i !
|
I |
o] ! -
! NOTES:
SAMPLE TYPE GROUN]; WATER READING T " BORING METHIOD
55 - 6.7cm OO Sphit Spoen AL L wn L _Dry .oom HSA - Hollow Stem Augers
GS - Geoprabe Sampie SFA - Solid Flight Aigers
l ST Shetty Tube amersanes _Y__ A e MD Mud Dr/;in_q :
AC - Hock Core W Wash Dty
I A4 - Auger Sumple R Rack Cormg




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL. EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-116
Praject _A TH/MEG-33-30.880/0.000 Sheet 7 of ]
Profect Number wW-7133 Cornpletion Depth _302m

Date Started: 5&/20/98
Date Finished: 5/20/38
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 131450.6 Boring Method __ 8.3 cm HSA/RC
Easting 639127.1 Hammer Weight __83.5kg
Elevation :2.~.76'2 m TR P . Hammer Drop_ ——7*§Eﬂ” o
SAMPLE BLOWS PERCENT MOISTURE ATIERBERG i
wo | e isom lmecoveay| P SOR DESCRIFTION CONTENT | 1L A }
55-1 |4 44 s\ Brown fine SANDY SILT, some crganics, Iittle R |
4 1\coarse sand, trace fine gravel (Topsoi]. 8 |
3 ] Waoist. |
55-2 |6 44 1 Brown SILT and CLAY, little fine sond, trace 15
5 | coarse sand, trace fine gravel. Medium stiff
8 - to stiff. Moist.
1.0 i
4 Brown to red INDURATED " |
58-3 |12 94 {1 CLAY/WEATHERED MUDSTONE. Hard il 12 i
19 2 1 soil/very soft bedrock. 1, '
4 B
55412 94 ' CIET
21 20. i
38 ] |
555 |21 700 ] 10
42 ]
48 207
2.0
55-6 |13 100 ]
21 ! ] !
3‘_3 il :
SAMPLE 1YPE GROUND WATER READING " RORING METHOD
85 - 5 1om OO Sphir Spoon At Campletion 2 WA WA *.___. . an HEA - Hollaw Stem Augers
G5 - Geoprobe Sampile BFA - Bolid Flight Avgers
ST - Sheiby Tutr Alter 24 Hes h 4 N/’A__ — P mMD - M:jd Dril:'n; ¢
RC Reck Cor . i . . . i \Wiash Dritting
As. __‘“.:" S:u?pl«- Wash water used during the coring process. ;‘f /;‘J/‘._k 'c:’i:g”




WESTERVILLE, OHIO 4308171
(614) 885-1959

REPORT OF SOIL EXPLORATION

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

l Client Sverdrup Associates, Inc. Boring Number B-116
Project _ ATH/MEG-33-30.980/0.000 Sheet .2 of 5
' Project Number W-7139 Completion Depth __30.-2m
S | e e ] oeon e
5.0 1
! r |
I 855-7 |48 75 l
50/8cm 6.0_] y
l ] 7
7.0 E
' 55-8 35 67 4 ’f/
50/10cm 1 1
l 8.0
I 55-9 |50/13cm 80 ]
2.0 ;
] i
| : |
7 i
|
i |
| | |
10.0 |
I 55-10] 50/70.:”! 75 ]
| i - i
| i ] !
| i 5 k ; |
I i ‘ 11.0.
| | |
i i i
I ! | \ |
- I




l ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT OF S0IL EXPLORATION
l Client Sverdrup Associates, Inc. Boring Number __ 8116
Project ATH/MEG-33-30.980/0.000 » i Sheet 3 of 5
| Project Number . W-7739 Completion Depth __ 30.2m
s | o e | e s aesonron oA
SS-17)80¢13cm 100 ]
12.0 ]
I E 72.2
RC-7 | | MUDSTONE; red to gray, soft, highly broken, 7
« highly fointed, calcareous, non-bedded, silty. P
- 7
l ] %,
13.0_] 7
1 -RC-1: Recovery = 26% 7
1 -Core Loss = 174 ¢m %
1 -RAD = 0% h %
i “,
"RC2 ] ,
4 &
14.0_] %
l ] %
1 -RC-2: Recovery = 25% %
-Core loss = 84 ¢cm P
-ROD = 0% 73
15.0._. #“
I Tk 1 -micaceous from 15.2 to 16.5m é,
1 “y
' -
4 B :////;
D reos 1
! -RC-3: Recovery = 100%
l : : -No Core Loss a
E | 1 -ROD = 47% b
; 1 SILTSTONE; gray, medium, massive,
l e | i j__r_n___('qac:eous, argiflaceous.
RC-4 | I 4 SANDSTONE; gray, medium, massive, very
: \ 7.0 fine to medium grained, micaceous,
I ‘ i | cross-bedded, micaceous, silty.
I
l I
! } 18.0 ]
: 1
.
" noTES: ) T - B B




l RESOURCE INTERNATIONAL, INC.
281 ENTERFPRISE DRIVE
\ WESTERVILLE, OHIQ 430871
' (614} 885-1959
REPORT OF SOIL EXPLORATION
l Client Sverdrup Associates, Ing. Boring Number _ B-1186 _
Project ATH/MEG-33-30.980/0.000 Sheet . .4 of . 5 e
l Project Number W-7139 - Completion Depth ﬂ
SO s et | okEm 501 DESCRIPTION poRTURE  aTTERRERG
1 -RC-4: Recovery = 100%
l - -No Core Loss
1 -RQD = 69%
I 19.0_]
l RC-5 200_]
l -RC-5: Recovery = 98%
1 -Core Loss = 6cm
4 -RQD = 67%
l 21.0_]
1 -gr (@ 27.2m) = 24.29 MPs
22.0.] CLAY-SHALE: ‘gray, very soft to soft, highly
broken, Fssile.
- SHALE; gray, medium, slightly broken,
| micaceous, arenaceous, fissile, with
l limestone nodules.
l RC-6 23.0
1 -RC-6: Recovery = 90%
-Core Loss = 37 em
l -RAD = 32%
l 24.0 ) .
4 SILTSTONE; gray, medium to moderately
1 hard, slightly broken, micaceous,
l argillaceaus, cross-bedded, rare slickensides.
- MULDSTONE, red and gray, very sofi 1o i
25,01 medium, highly broken, highly jointed, ‘
' T mon-bedded, siity, rare slickensides, with ‘
NOTES: i



WESTERVILLE, QHIO 430871
{614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERFPRISE DRIVE

REPORT OF SOIL EXPLORATION

I Client __Sverdrup Assaciates, Inc. o Boring Number ...B:116
Project _ATH/MEG-33-30.980/0.000 Sheet 5 of 6
l Project Number wW-7139 Completion Depth 30.2 m
BaAMALE BLOWS PERCENT MOISTURE! ATTERBERG
wo | rer 15em \aecoveav| OEFTH SOML DESCRIFTION comrent | W 1
l - limestone noduies. ’ 7
1 7,
] %
l . %
RC-7 26.0 %
] %5
] P
i ke
I 1 -RC-7: Recovery = 30% #
27.0 ] -Core Loss = 106 cm z
°4 -RQD = 0% #,
RC-8 1 %
b 7
28.0_] 7
l 1 SHALE; gray, medium to moderately hard,
1 mmassive, slightly jointed, silty, micaceous,
1 slightly weathered.
l -qr (@ 28.5 m) = 65.90 MPa
29.0_]
l -RC-8: Recovery = 90%
- -Core Lass = 27 ¢m |
-RQD = 48% il :
l 300
l Bottom of Boring = 30.2 meters l
i
| |
' 1
| \ ‘
I R B
NOTES:



WESTERVILLE, OHIO 4308171
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPQRT OF SOIL EXPLORATION

Client ___Sverdrup Associates, inc. Boring Number __B-117
Project _ ATH/MEG-33-30.980/0.000 Sheet 7 of 7
Project Number w-71.39 Completion Depth _Ha,.o_m__

Date Started: 5/27/98
Date Finished: b/27/98
Drilled By: S.B.

DRILLING AND SAMPLING INFORMATION

J  vorning_ 1312965 o Boring Method _ Geoprobe
Fasting _... 639126.6 NP Harnmer Weight WA
l Elevation __232.7m _ Hammer Drop NA
SAMALE BLOWS PERCENT MOISTURE: ATTERBERG
o | ren 18am [necoveny| PFT SOIL DESCRIPTION conrenr | w AL
G5 100 X Dark brown CLAYEY SILT, some fine to o1 25
l GS-2 100 | \coarse sand, trace organics (Topsail). Maist. / 19
1 Brown to red CLAYEY SILT, trace fine gravel, ’
1 trace coarse to fine sand. Moist. ’:/,1
i Z
o] -sancy shale seam from Q.8 to 0.9 m /’/
1.0 ‘)
653 | 100 ] w19
l 4 -GS8-3: Visual ODOT A-6a .
207
| G54 100 3 79
I G55 100 o Brown weathered SANOSTONE. Very soft 6
’ bedrock.
. 10 ) Geoprobe refusal @ 3.0m
Bottom of Boring = 3.0 meters
i |
|
|
| 0 S S R . T ! ) L
l " NOTES:
‘ SAMPLE TYPE GROUND WATER READING BORING METHOD
85 - 5. lem OD Sptt Spoon At Completon .. &Y. m HSA - Hollow Stem Augers
G5 - Gedprobe Sample SFA - Sofid Flight Augers
. BT Shnl’;v Tube : After 24 Mrs __!__/Y/_A__ e e T MO - Mzd Dn'llir:g’; ¢
RC . Rock Core W Wash Dritling
l AS - Auger Sample KC Rock Coring




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
I ‘ WESTERVILLE, OHIO 43081
(614) 885-19569
REPORT OF SOIL EXPLORATION
I Client Sverdiup Associates, Inc. Boring Nurmber ﬂ___m_w
Project ATH/MEG-33-30. 880/0.000 Sheet ; of ... 7
' Project Number W-7139 e Completion Depth ___1:8m
Date Started: 5/27/98
' Date Finished: 5/27/98
Drilled By: S.8.
DRILLING AND SAMPLING INFORMATION
I Northing 131187.9 Boring Method __Geaprobe
Fasting _.___ 639173.6 Hammer Weight NA
l Elevation 226.8m Hammer Drop __A/{A__ .
e | s, L] e sou sescurran e
G5F 100 - Brown CLAYEY SILT, some fine to coarse 01 24
l GS-2 100 1\sand, trace fine gravel, trace organics 22
I\ Topsofl). Moist. -/,/
4 Brown fine to coarse SANDY CLAY. some g //
I 1 silt, trace fine gravel. Moist. 7
1.0 7
a 7
i o
l Geeprobe refusal @ 1.8 m 18707
Bottom of Boring = 1.8 meters
| ;
i
l |
; ! R NN | i
l CNOTES:
SAMPLE TYLPE GROUND WATER READING " TRORING METHOD
S5 5 16m QD Spit Spean Ar G Y Dry m 1454 - Hallow Stem Augers
' G5 - Geoprote Sampic BFA  Snlid Pight Augers
&7 - Sheipy Tubs Alter 24 His Y NA e M MO - Mud Orifling
RC Ruck Core WD - Wash Drilling
I A% - Auger Satuple AC - Ruck Coring




Clisnt
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RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081

{614) 885-1959

REPORT OF SOIL EXPLORATION

Sverdrup Associates, Inc.

Project ..

ATH/MEG-33-30.980/0.000

Project Number _ W-7139

Boring Number __ 11~ |

Sheet ! of
. 182m

Completion Depth

Date Started: 5/27/98
Date Finished: 5/27/98

Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
Northing___ 1310065 Boring Method _8-3 cm HSA/RC
Easting 639207.2 Hammer Weight __ 63.9k3
Elevation .._261.7m Hammer Drop __ /8 cm_
sund | wows | | oo sou ocscmron e I
8585-1 |2 28 L Brown SILT and fine SAND, little organics, Ot
3 {\trace coarse sand (Topsoill. Moist. / 29
3 1 Brown to reddish-brown CLAY, some silt,
88-212 39 ] fittle fine sand, trace coarse sand. Medium 37
3 ] stiff. Moist.
- 4 ]
1.0 il
55317 78 1 Reddish-brown INDURATED ]
13 CLAY/WEATHERED MUDSTONE. Very stiff
16 1 to hard soil/very soft bedrock. ¥
854 |11 56 ]
12 ::.t::j //
- 15 ] ‘
| S55 |8 67
14 :
19 20
. |
!
4.0 I
‘556 |26 100 -becomes tan and more sandy and silty
45 ] @42m .
50/13cm E . 1 i
s b —
T gaMPLE TYPE " BORING METHOD

£5 . 5. 1em 0D Split Spoan
GS - Geoprobr Sampir

&7 - Shelby Tube

RC - Rock Core

A% Auger Sample

8

GROUND WATER READING
o Z A

Ar &

Yo MA

After 24 Hrs

* Wash warer used during the coring process.

S

154 - Nollow Stemn Augers
SFA - Solid Fight Avgers
MO . Mud Drilling

W - Wash Orilting

RC - Rack Coriry




WESTERVILLE, OHIO 43081

‘ RESOQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client __ Sverdrup Associates, Inc. Boring Number _ 8179
Project _ATH/ MEG-33-30.980/0.000 . Sheet 2. of 3
Project Number W-7133 ___Completion Depth . 182m
s‘:,":f F“E’:","gfm et | erTH SOUL DESCRIPTION "é’g/’f;‘,'v“f L‘:mﬁ'smiL
50 ) j
— 1 . 57| <
V' 88-7 |50/70cm 25 1 Brown weathéred SANDSTONE. Very soft T
- bedrock ..
6.0 : e
] . 6.7 &' o
RC-1 | SANDSTONE; gray, moderately hard, P
1 massive, slightly jointed, coarse grained, Mpd
1 micaceous, laminated, slightly calcareous. M
7.0
14 -RC-1:. Recovery = 98%
4 -Core loss = 6cm
so] -ROD = 55%

8.0_|

RC-2

1 -RC-2: Recovery = 92%

1 -Core Loss = 12 cm
1 -RQD = 3%

10.0 ] SHALE: gray, soft to medium, highly broken,

i 1 highly jointed, fissile.

e |

L MUDSTONE; gray, very soft to soft, higﬁly
= broken, highly jointed.

" NOTES:




I ‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 43081
l (614) 885-19589
REPORT OF SOIL EXPLORATION
I Client Sverdrup Associates, Inc. Boring Number _ B1 19 o
Project ATH/MEG-33-30.980/0.000 Sheet .3 of 3
l Praject Number W-7139 ) Completion Depth . 18.2m -
e || s T | e o] g |
1"SHALE: gray, soft to medium, slightly
1 broken, slightly jointed, micaceous,
4 laminated,
120 -RC-3: Recovery = 87%
T -Coreloss = 20cm
e 4 -RQD = 38%
AC- 1 -highly jointed from 12.2 to 146 m
130
| :
l 1 -RC-4: Recovery = 35%
4 -Core Loss = 14 cm
je0] -RQD = 18%
l 4 MUDSTONE; variegated red and gray, soft, “
I highly broken, highly jointed, slightly o
VRC-5 | 15.0 1 weathered. 7,
4 -RC-5: Recavery = 0% 15.2| %%,
l — T_-Core Loss = 30 cm s -
Bottom of Boring = 15.2 meters
i
1 i
I % ‘NOTES:




l ‘ RESOURCE INTERNATIONAL, INC.,
281 ENTERFPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT OF SOIL EXPLORATION
I Client Sverdrup Associates, Inc. Boring Number 8120
Project __ATH/MEG-33-30.980/0.000 Sheet 1 of 5
l Project Number .. W-71 39 Completion Depth __28.0m
Date Started: 5/22/98
Date Finished: 5/22/98
l Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
l Northing___130911.8 Boring Method . 8.3 ¢m HSA/RC
Easting 639291.0 Hammer Weight __63-5kg
I Elevation ...271.7m Hammer Drop ____76¢m
54 £ HLOWS PERCENT MOISTURE ATTERBERG
xo& PER 15cm  JRECOVERY DERTH FOh, DESCRIPTION CONTENT i PL
55-1 |3 67 nBrown SILT and fine SAND, some clay, little O+
l & :\‘Z’}‘?anics, trace coarse sand {Tospoil). / 19
6 4 Brown SANDY SILT, little to some clay.
855-2 |13 &7 1 Stiff. Moist. 16
4 -
l 7 H 09
1.0 Brown SILTY CLAY, trace fine sand. Hard. —
5537 78 1 Damp. — 13
l 15 . —
17 - -
N . 1.8 1
I 554 |8 44 1 Reddish-brown INDURATED
12 20+ CLAY/WEATHERED MUDSTONE. Hard
l | H | soflfvery soft bedrock.
555 19 67 _ i
l 12 ] A
18 3.0} :
] i
I B '1
I ‘
] i
2.0 1‘ ‘
] i
55-6 (25 62 4 | |
l 5071 3cm . : |
. | [. |
NOTES:
' SAMPLE TYIE GROUND WATER READING ' T BORING METHOD
&5 - 6. Tem 0D Spit Spoon At Complgtion == TW/A N/A L . m HEA . Hollgwy Stan Augers
G5 - Geaproabe Sample SFA - Sohd Fi wgers
i oo s Y NA
ﬁi_ ::;:_ :::;‘L * Wash water used during the caring process. :ﬁuﬂ‘i":/’ti'l'll‘/:'y




WESTERVILLE, OHIO 43081
{614) 885-19569

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
REPQRT OF SOIL EXPLORATION
Client Sverdrup Assaciates, Inc. - Boring Number 8-120

ATH/MEG-33-30.980/0.000 Sheet _._2 of 5

Profect

Project Number W-7139 Completion Depth _. _280m
SAMALE aLows PERCENT MOISTURE ATTERBERG
Lt AL

~o PER 15cm  |Recoveay| DEFTH SOl DESCRIFTION CONTENT

K7’

50

7127 100 ] 3
60/10cm| 6.0 p

11l
T e

7.0_]

55-8 |50/13cm 60 1

3 o

8.0

Lol

55-9 |50/13cm 60 ~brown and purple from 8.7 to 3.2 m th

8.0

10.0 5

55-710145 67 1 -red and gray from 10.2 to 13.7 m
50/8cm -

1.0

i




WESTERVILLE, OHIO 43081

" RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

1614) 885-1959
REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number __ 8-7120

Project ATH/MEG-33-30.980/0.000 o Sheet 3 of &5 )
Project Number . W-7133 Complation Depth _ 280m
58-71150/10cm 100 ] 2
12.0]] z
2
| . ) .
! . 47 i
130, i
] v
| ] A
RC-1 | SANDSTONE, gray, moderately hard,

14.0_] massive, slightly jointed, fine to medium
1 grained, micaceous, calcareous.

SILTSTONE; gray, soft, slightly broken, -
| slightly jointed, fissile. 146} -
MUDSTONE; gray, very soft o soft, highly
broken, highly jointed.

150

| o SILTSTONE,; gray, soft, slightly broken, o
- sfightly jointed, fissile.
3 -RC-1: Recovery = 97% T
- -Core Loss = 8 ¢m 15.8
N -RQD = 45% i
16.0.. SANDSTONE,; gray, moderately hard,
i\ massive, slightly jointed, fine to coarse
7 grained, micaceous, calcareous.

»
0
K|

17.0

R

180 .

NOTES:

N I N N B N N Gr BE T BN G B N O AE W e e
1
"
A
oy




WESTERVILLE, OHIQ 430871

‘ RESQURCE INTERNATIONAL, INC.
\ 281 ENTERFRISE DRIVE
{614) 885-1959

REPORT OF SOIL EXFLORATION

i
l Client Sverdrup Associates, Inc. . Boring Number B-120
Project _ ATH/MEG-33-30.980/0.000 o Sheet 4 a5
I Project Number W-7139 . Completion Depth 28.0m
SAMPLE BLOWS PERCENT MOISTURE ATTERBERG
~O PeR 15cm |necovery| PECT SOR DESCRIPTION ConNTENT | 1L I
1 -RC-2: Recovery = 100%
- -No Core Loss
1 -RQD = 82%
I 19.0.]
§ :
! 1 19.8 ;
ACH | SILTSTONE; dark gray, soft to moderalely
2004 phard, highly broken, highly jointed,
i | micaceous, fissile, slickensided. I
H _\ PRI — 20'4 —
l { 4 SILSTONE; gray, moderately hard to hard, .
| 1 massive, slightly jointed, arenaceous, - —
! 1 micaceous, slightly calcareous. I~ ]
' | 210 =
! - -
i B -
| ! -RC-3: Recovery = 98% - —
l i I -Caore Loss = 6 cm i
: T -RQD = 47% —
l . 22,07 -
’ I i .
i i - i 1
. 1 A i H H
i A B S
: . ) ‘
— ! ] == i
l C-4 ¢ 2301 -aminated from 22.9 10 24.1 m o :
| ‘ - .
; 4 -AC-4: Recovery = 65% e
< -Core Loss = 53 em - ' )
l : ! -RQD = A6% - ! '
g i |
a |
I " ’ -gray, hard sandstone lens from 23,9 S ‘
1 240~ 10241 m s
‘ - MUDSTONE; variegated dark gray, gray, and R
[ ' red, very soft to soft, highly broken, highly !
I RC-5 ' jointed, calcareous, arenaceous, slickensided. :
l ' 25.0_
NOTES: T T



WESTERVILLE, OHIOQ 43081
(614) 885-1959

‘ RESQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT QOF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Number _B120
Project _ ATH/MEG-33-30.980/0.000 o Sheet | 5 of 5
Praject Number _.. W-7139 . Completion Depth _ 280m
s [ iowe et | oo sou oscarron e
4~ -RC-5: Recovery = 80% 2 ’
-Core Loss = 30 em

1 -RQD = 16%
1 SILTSTONE; gray. hard, slightly broken, "
4 slightly jointed, arenaceous, Imicaceous, — —
RC-6 | 26.0_ calcareous. —
-calcareaus from 25.9 to 28.0m L

27.0]
1 -RC-6: Recovery = 100%
4 -Ng Core Loss !
1 -ROD = 45% e |
28.0_4.. 28.0 -

Bottom of Boring = 28.Q meters

' worEs:




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number B-131 N
Project _ATH/MEG-33-30.980/0.000 ) Sheet 7 of 7

W-7139

Completion Deptiy _. 1.7m

Date Started: 5/27/98
Date Finished: 5/27/98
Dritled By:  S.8.

Project Number

DRILLING AND SAMPLING INFORMATION
Northing ___ 130764.6 . . Baring Method __Geoprobe

Fasting ___639353.6 Hammer Weight _ NA

Elavation _ 242.9m . ____Hammer Drop __ A

SAMALE | BLOWS | FERCENT MOISTURE|  aTremscas
no Per 15cm |recovery] 25 SOIL DESCRIPTION contEnT | 11 A,

GS-1 100 Reddish-brown CLAY, some sift, ittle coarse T2z
to fine sand. Moijst. 11

I
|
I
|
\
|

Light brownish-gray INDURATED
CLAY/WEATHERED MUDSTONE. Hard
sofl/very saft bedrock.

N Geoprobe refusal @ 1.7 m
Battom of Boring ~ 1.7 meters

SAMPLE TYPE GROUND WATER REEADING BORING METHOD
& Tem OD Swiit Spoon At Complerion e 0¥

G5 - Geoprobe Sample

ST . Snemy Tube aneszans Y. /A

AT Fock Core

A% - Auger Sample

HEA Hollow Stem Augers
SFA  Sakd Flight Augers
MDAt Drilling

WO Vash Drilling

AC Rock Coring




ESOURC T |
INTERNATIONAL E |

ise Drive :
Westérvillg, Ohjio 43081

CONSOLIDATION TEST

ASTM D 2435
PROJECT Ath/Megs-33-33.980/0.000

LOCATION

JOBNo.  W-7139 BORING N. B-81

SAMPLE No. ST-3

SAMPLE DEPTH 3555 (sample @ 4)

SOIL DESCRIPTION 8, SiCH smcfsa, r. f. gr.

‘Telephiofie: {814) 885-1959 DATE OF TESTING _5/12/98
Fax Number: (614) 885-3341 TESTED BY Straub/Hostetter
CONSOLIDOMETER TYPE Fixed Ring RINGNo. 3
MULT. RATIO OF LOAD DEVICE 9
RING DIM.: DIAMETER: 63.5 mm AREA: 31.67 cm® HEIGHT: 22.3 mm
INITIAL HT, OF SOIL, Hi: 22,3 mm
SPECIFIC GRAVITY OF S0IL: 2,67
M, RING + SPECIMEN AT WATER CONTENT DETERMINATION
BEGINNING OF TEST: 180.98 g

M. OF RING: 64.11 g M. OF CAN + WET SOIL: 204.86 g
M, OF WET SOIL, Mt 116.87 g M. OF CAN + DRY SOIL: 168,12 g
COMPUTED DRY WEIGHT M. OF CAN: 2837 9

OF SOIL, M's: g M. OF WATER: 36749
QVEN DRY M. OF SOIL, Ms:® 9433 g M, OF DRY SOIL: 13475 g
COMPUYED HT. OF SOLIDS, Hs:® 1.327 cm INITIAL WATER CONTENT: 26.29%
IMITIAL HT. OF VOIDS, Hv: 0.503 cm
INITIAL VOID RATIO, &t 0.681
FINAL TEST DATA FINAL WATER CONTENT DETERMINATION
(Obtaingd at end of load testing)
INITIAL DIAI, READING: 0.0536 in FINAL WET M. + RING:*! 17725 g
FINAL DIAL READING: 0.1821 in FINAL DRY M. 4+ RING: 158.44 g
EQUIP. DEF. @ FINAL LOAD: 7.00E-04 in OVEN DRY M, OF SOIL, Ma: 94.33 q
CHANGE IN SAMPLE MT . 0.309372 cm FINAL M. OF WATER: o laslg
FINAL HT. OF VOIDS, Hyr. 0.584 cm FINAL WATER CONTENT, wf: ) ,Jg.?..ff{"_
FINAL VOID RATIO, ef: (0.448 FINAL DEGREE OF SAT. 5: __19% {assumed)

NOTES: (a} Obtained from Final Water-Content data
(b} Use either Gs of final water-content data for 5-100%

(¢:) Be surg to include any soil extruded from ring which is in consolidometer




I Pt S CONSOLIDATION TEST RESULTS
! ESOURC ASTM D 2435
. i PROJECT Ath/Meys-33-33.980/0.000
INTERNATIONAL LOCATION
i JOB No. W-7139 BORING B-81
I b SAMPLE No. ST-3
e 281 Enterprise Drive - SAMPLE DEPTH 3.5.5.5' (sample @ 4
I Westerville, Qhio 43081 SOIL DESCRIPTION Brn, SiCl, sm ¢ sa, tr. f gr.
Telephone: (614) 885-1959 DATE OF TESTING 5/12/98
' Fax Number: (614) 885-3341 TESTED BY Straub/Hostetter
INITIAL SAMPLE VOL., Vi __70.622 cm® DRY WT. OF SOIL SOLIDS, Ms 94.33 ¢
l SPECIFIC GRAVITY, Gs 267 HT. OF SOLIDS, Hs 1.3267 cm
INITIAL HT. OF VOIDS, Hv _ 0.8033 cm INITIAL VOID RATIO, ei 0.6809
I Hi 22.3 mm
Det, dial Length
' reading at Change in longest. | Time for Caefl. of
Load end of Equip. sample Average. | dralnage 50% consol.,
increment]  inad Dso 0100 | Def. AMe | HL, aH e=e0- | Sample | pathH | consol, v
(kPa) | (x.0001") | (x.00017 | (x.0001") | (x.0001") | (x.0001") |z = AH/H| AH/Hs | ht.H{n) |  (em) 150 (min) (emPimin)
l of  ss6 0 0 0 0 0 0 0 D 0f 0.DDE+00
28 69_4 666.85_ 680.7 7 717 0.0089 0:43660 0.872 1.10688 0.98( 248E-01
I 56 774 741.8 759.8 i 152.8 0.0174 06516 .8684 1.0979 1.25] 1.90£-01
112 83z B66.25 904 17 291 0.033 0.6252 0.853 1.0828 1.8] 1.22E-01
223 1183 107275 1146.5 25 525.5 0.0599 0.5803 0.833 1.0576 0.61] 3.61E-01
l 418 1463 1356 1436 32 ane 0.0920 0.5262 0.805 1.0225 1.58) 1.30E-01
| BOg 1745 1627 114 42 1076 0.1228 0.4749 0.779 0.9894 1.95( 9.89E-02
1617 2043 1912 2012 57 1359 0.1548 0.42Q7 0.752 0.9551 1.8] 8.46E-02!
l 418 1987 1983.95 32| 1 1361.95 0.1551 0.4201
112 1815 1921.2 17 1308.2 0.149Q 0.4304
I 28 16821 1839.2 7 1238.2 0.1408 0.4442
112 17
I 1617 57




Void Ratio

G70G

0652

065D

0550

3.505

0.450

0400

0350

Void Ratio vs. Stress

100G

Stress [KPa]

13000

100000



Strain

0.500

0055

g.100

0.153

0250

Strain vs. Stress
Stress [KPa]

1000

10000
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Geotechnical/Envirormental
Environmental Driling
Construction Management

‘ RESOURCE INTERNATIONAL SL"\:\I: Ef;ginzf\fcilnac o
. ‘ Engineering Consultants Yesﬁﬁé Lgbommne‘ip 9

Systern Design and
June 9, 1998 software Development

Mr. Terry Winebrenner, P.E.
Sverdrup Associates, Inc.

50 West Broad Street, Suite 1700
Columbus, Ohio 43214

Re: Preliminary Subsurface Investigation
ATH/MEG-033-30.980/0.000
PID 17974
South Section, from Station 45+500 to 494600
RI #W-7139

Dear Mr. Winebrenner:

We are pleased to submit this preliminary subsurface investigation report for the

' south section of the referenced project, ATH/ MEG-033-30,980/0.000. In order
to expedite the delivery of the subsurface investigation report for this project, the
report has been divided into four (4) parts, north, south, north-central, and south-
central. Engineering logs have been prepared and are attached to this report
along with resuits of laboratory testing. Full size plan and profile sheets are being
prepared, and will be submitted as a single submission for the entire project. For
reference purposes, half-size plan and profile sheets for this section are being
included in this submittal,

If you have any questions concerning the subsurface investigation or this report,
please call.

Sincerely,

RESOURCE INTERNATIONAL. INC.

.

Christopher Merklin, P.E.
Direcﬁqr.w-eeotechnical Engineering

_é/. - ”
1

G- 'Philip Haff,
Vice Prcsi@g}(

£

Corporate QOffice; 281 Enerprise Dr, = Westervile. OH 43081 + Telephone (614) B85-195%9 = Fax: (514) BR5-3341 = ww .+ Resourcelnternational.com

e PRy b plm o Cimnimnaati & Vet mee W E3immia s Aol
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3.0
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Appendix A
Appendix B
Appendix C
Appendix D
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1.0 INTRODUCTION

This report is a presentation of the subsurface investigation performed for
ATH/MEG-033-30.980/0.000 - south section. The south section limits, for the
purpose of this report, are between Stations 45+000 and 49+600.

The subject project is the design of a "super two” lane highway system linking the
four-lane existing portion of USR 33 at Athens with the existing four-lane portion
of USR 33 at Darwin. The total project length is 19.858 kilometers. The northern
two-thirds of the alignment is within Athens County, traversing Athens, Alexander
and Lodi Townships. The southern one-third (of the alignment), including the
entire south section, is within Bedford Township in Meigs County.

1.1 EXISTING LAND USAGE

The land usage along the entire alignment is generally described as alternating
forest and pasture with very few cultivated fields. Typically, the valleys and
steeply sloping hills are tree covered, and the flatter sidehills and hilltops are
pasture. The fleld observations along Corridor A, as presented in the Geologic
Study performed for Feasible Corridors A and B, are indicative of the land usage
along the alignment in this southern section. Because of the relief, the area is
well drained with creeks at the bottom of every valley and drainage paths down
the sides of most of the hills. Drainage paths are easily identiflable by the erosion
of the easily erodible surficial red clays and/or mudstone/shale, The alignment
is traversed several times, typically along ridge tops. by county and township
roads, with rural residences and farms scattered throughout,

The steep slopes and flatter hilltops show evidenice of movement which is very
common for this area. Many of the pastures exhibit hummocky terrain, Many
signs of predominantly small surficial slumps have been observed on the steep
slopes and near the valley bottoms, along creek beds. Much of the exposed red
soils and rock (red beds) in the valleys and on the slopes show evidence of severe
decomposition from erosion.

Coal mines are common in southeast Ohio. It was determined in the Geologic
Study that there are one abandoned underground mine and three reclaimed strip
mines within the Feasible Study Corridors. One (1) of the reclaimed strip mines
{SM3) and the underground mine are west and east of this south section.
respectively. However, neither is impacted by the proposed alignment.

1.2 SITE GEOLOGY

Both Athens Countly and Meigs County lie entirely within the unglaciated section
of the Allegheny Plateau. The area is maturely dissected, well-drained and is
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characterized by steep-sides, "V" shaped valleys and narrowly rounded hilltops.
Elevations along the alignment range from approximately 200 meters at the
southern most portion, at Darwin, to approximately 300 meters in the northern
portion.

The uplands are covered with a thin layer of residual soils; soils formed in place
by the disintegration and decomposition of rocks and the consequent weathering
of the mineral materials. Soils consist predominantly of sands and clays, very
similar to the shales, mudstones, and sandstones on which they lie. The
transition to bedrock is very subtle, and in most cases. not clearly identifiable,
unless the parent rock is sandstone, siltstone, or limestone.

Soils in the valleys are generally described as coiluvial [consisting of alluvial in
part) soils overlying residual soils. Colluvial soils (colluvium) are loose and
incoherent deposits typically found at the foot of a slope or cliff, brought there
chiefly by gravity. Alluvial soils {Alluvium) are (intermixed) water-laid deposits.
Typically, soils in the valley run deeper than on the slopes and hilltops, however,
the solls are similar to those on the hills, consisting predominantly of sand and
clay, and the transition to bedrock is equally difficult to identify.

Both Athens and Meigs Counties, along the alignment, are comprised of bedrock
of Pennsylvania Age. The rock strata in this area of southeastern Ohio dips gently
to the east-southeast at a rate of approximately 6 meters per kilometer. The top
of the Conemaugh formation is estimated to be between elevations 260 and 270
meters at the north end of the alignment. It slopes downward to the east-
southeast until it is entirely below any influence on the subject alignment at
approximately Station 40+250.

The bedrock was deposited under regular succession of varying environmental
conditions that were repeated many times. As a result. the rocks show a definite
succession of strata. representing one sequence of changing sedimentary
conditions. A sequence of strata matching one depositional cycle is termed a
cyclothem. Cyclothems are typically associated with unstable shelf or interior
basin conditions in which alternate marine transgressions and regressions occur.
The non-marine sediments occur in the lower half of the cyclothem and the
marine sediments in the upper half. In Ohio. each cyclothem is usually defined
as the series between a coal-to-coal interval. The lithology of the rocks that
comprise the Pennsylvania System in Ohio consist of alternating clay, coal, shale,
limestone and sandstone beds. These beds lack a real persistence and vary
greatly in thickness over a short distance.

1.2.1 CONEMAUGH FORMATION

The literature defines the upper boundary of the Conemaugh Formation as the top
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of the Upper Freeport No. 7 coal and the lower boundary being the base of the No.
8 Pittsburgh coal. The lithology of the Conemaugh consists of sandstone, sandy
shale, shale, limestone, coal, under-clay and varicolored claystones (clay-shales,
mudstones, etc.) referred to as "Red beds". Bedded marine shales and some thin
marine limestone are present in the lower part of the serjes, whereas the upper
part contains only non-marine strata, including abundant red calcareous
claystones. Coal seams of minable thickness occur throughout the study area.
The Conemaugh Formation has a reported thickness of approximately 108 meters.

1.2.2 MONONGAHELA FORMATION

The Monongahela Formation overlies the Conemaugh Formation. Its lower
boundary is defined as the base of the No. 8 Pittsburgh coal and the upper limit
is the top of the No. 1 Waynesburg coal bed. The lithology of the Monongahela
Formation is similar to the upper portion of the Conemaugh Formation. The most
significant difference is the occurrence of minable coal beds in the Monongahela
in contrast to the thin coal beds of the Conemaugh only available by strip mining.

The Monongahela Formation is approximately 76 meters thick. A full thickness
above drainage is displayed in Lodi and Bedford Townships, Athens and
Alexander Townships show only parts of the Monongahela Series above drainage.

13 CUT/FILL SECTIONS

The entire alignment will be constructed on alternating, massive cuts {hilitops)
and fills (valleys). The cut and fill sections projected for the south section are
presented in Table 1 (based on centerline profiles).

Table 1: Cut/Fill Sections

Begin End Earth- Maximum

Station Station work Depth (Cut or
Fill)

45+000 45+052 Fill 15 meters
45+052 45+256 Cut 21 meters
454256 454349 Fill 20 meters
45+349 45+380 Cut 2 meters
45+380 45+848 Fill 25 meters
45+848 45+998 Cut 17 meters




45+998 | 46+084 Fill 11 meters
46+084 46+558 Cut 23 meters
46+558 46+606 Fill 3 meters
464606 | 46+880 Cut 9 meters
46+880 | 46+966 Fill 6 meters
46+966 | 47+110 Cut 7 meters
47+110 47+163 Fill € meters
47+163 47+448 Cut 11 meters
47+448 | 47+787 Fill 13 meters
47+787 47+898 Cut 5 meters
47+898 474910 Fill 1 meter
474910 48+113 Cut 8 meters
48+113. | 48+232 Fill 11 meters
484232 | 484282 Cut 4 meters
48+282 | 48+313 Fill 3 meters
48+313 | 48+635 Cut 14 meters
48+635 48+714 Fill 10 meters
48+714 48+796 Cut 15 meters
484796 | 48+942 Fill 11 meters
48+942 494318 Cut 21 meters
49+318 49+427 Fill 2 meters

2.0 SUBSURFACE INVESTIGATION

Thirty-nine (39) engineering test borings, designated B-123 through B-161, were
planned for the south section. The boring locations were specified (station and
offset) by representatives of Resource International, Inc. (RI), based on the
horizontal and vertical alignment current in December, 1997. Itis noted that both
the horizontal and vertical alignments have changed since the development and
execution of this boring plan, thus, many of the borings extend to awkward depths
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and/or are located off the alignment. The boring locations were converted to
Project Coordinates and field located by representatives of Sverdrup Associates
{Sverdrup), Canter Surveying, with the use of Global Positioning Satellite (GPS).
Borings in cut sections were drilled along the alignment and left and/or right of
centerline (within the proposed backslopes) to identify the soil and rock conditions
in the cut sections and at the proposed subgrade. Borings in fill sections were
drilled to a depth equivalent to the height of the proposed embankment or split-
spoon refusal in bedrock, whichever was shallower. Split-spoon refusal is defined
as exceeding 50 blows with less than 15 centimeters of penetration.

All but one (1) of the borings in the south section were drilled with either a truck-
mounted or ATV-mounted rotary drilling rig, utilizing hollow-stem continuous
flight augers to advance the holes in soil. The remaining one (1) boring was
advanced with a Geoprobe Model 4220, a vehicle-mounted, hydraulically-powered
machine that utilizes static force and percussion to advanced a 122-centimeter
long by 5.1-centimeter diameter soil sampler.

Where borings extended into the bedrock {after encountering split-spoon sample
refusal), a double tube diamond bit core barrel (either wireline or conventional
equipment} was used to core (the bedrock)., Coring produced NX-sized (5.3-
centimeter diameter) cores, from which the type of rock and its geological
characteristics were determined.

For the borings advanced using a truck mounted rig, Standard Penetration testing
was performed at 0.46 to 1.52-meter intervals. The Standard Penetration Test
(ASTM D 1586) is conducted by using a 63.5-kilogram hammer falling 76.0
centimeters to drive a 5. 1-centimeter O.D. split-barrel sampler 45.0 centimeters.
Driving resistance is recorded on the boring logs in terms of blows per 15-
centimeter interval of the driving distance. The second and third intervals are
added to obtain the number of blows per 30 centimeters. Standard Penetration
blow counts aid in determining soil properties applicable in embankment and
roadway design.

A nominal 7.6-centimeter diameter shelby tube, or thin-walled sampler, was
employed (ASTM D-1587) to obtain undisturbed samples from borings B-126, B-
128. B-26, B-134, B-138, B-149, B-154, and B-160. The shelby tube is
hydraulically pressed into the subsurface soils to obtain an undisturbed sample.

Soil samples obtained from the drilling operation were preserved in jars (drill rig
boreholes) or sealed tubes (geoprobe boreholes), tested for natural moisture
content (ASTM 2216), and visually classified in the laboratory. Representative soil
samples were tested in the laboratory to determine the following properties:

- Liquid Limit, Plastic Limit (AASHTQ T89, T90)




- Gradation (AASHTO T 88)
- Unconfined Compressive Strength (of Cohesive Soils) (AASHTO T 208)
- (Wet) Unit Weight (EM 1110-2-1906)
- One-Dimensional Consolidation Properties (AASHTO T 216)

The tests performed are necessary to classify existing soils according to the Ohio
Department of Transportation (ODOT) Classification System and to infer
engineering properties of importance in determining pavement, embankment, and
backslope design and construction recommendations. Results of the laboratory
testing are presented in Appendices C, D, and E.

A majority of the cohesive soil samples obtained with the drill rigs were tested to
determine their unconfined compressive strengths by means of a hand
penetrometer. These values are reported on the boring logs in kilopascals (kPa).
The unconfined compressive strength of cohesive soils is used to estimate their
undrained shear strength. It is noted that split-spoon samples are considered to
be disturbed samples, and the laboratory determination of their shear strengths
may vary slightly from undisturbed conditions.

Rock cores were logged in the field and visually classified in the laboratory. They
were analyzed to identify the type of rock, color, minerals, bedding planes and
other geological and mechanical features of interest in this project. The Rock
Quality Designation (RQD) for each rock core run was calculated according to the
equation:

RQD = nts e lon, 2 imeters x 100
Core Run Length

The RQD aids in estimating the general quality of the rock and is used in
conjunction with other parameters to designate the quality of the rock mass.
Unconfined compressive strength tests of intact rock cores segments (ASTM D
2938) were performed on representative samples to identify their strength and
hardness.

3.0 SUBSURFACE PROFILE

Interpreted engineering logs have been prepared from field geologist's logs, visual
examination of samples, and laboratory testing. Classification follows the current
ODOT Specifications for Subsurface Investigation. The following is a

generalization of what was found in the test borings.

Soil drilled along the alignment is generally between 1.0 and 5.0 meters thick,
averaging approximately 2.0 meters thick on the uplands and 3.0 meters thick in
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the valleys. The transition to bedrock is not easily discernable where the surface
rock is shale, clay-shale, however, the predominant bedrock type in this section
is sandstone. Where sandstone, limestone. or siltstone is the surface rock.
transition (to rock) was easily discernable. The soils are best described as sandy
silts, silty sands, and/or sandy clays with some intervals of silty clay and clay.
The soils encountered in the south section exhibit more sand and silt than those
encountered in the north section, however, there are still a few areas exhibiting
clays of medium to high plasticity. The soils are predominantly classified as
ODOT A-4a as well as A-3a, A-6a, A-6b and A-7-6.

It was very commor, in the valleys of this section, to encounter very loose sand,
exhibiting high moisture contents, interbedded with soft clays. This is best
identified in B-128 (station+ 45+627), where 8.7 meters of very loose water bearing
sand with soft clay interbeds was encountered. Similar types of soils were also
encountered in B-154 (2.7 meters) and B-156 (3.8 meters).

Many soil properties, including soil consistency and shear strength (of cohesive
samples), are primarily derived from Standard Penetration blow counts. The
Standard Penetration blow counts recorded during the drilling process ranged
from O blows per 30 centimeters to refusal, increasing with depth. With the
exception of those borings discussed in the preceding paragraph, generally
speaking, soils encountered from the ground surface to 1.5 meters= are described
as very soft to stiff (very loose to loose), below 1.5 metersz, soils are very stiff to
hard {(medium dense to very dense). Split-spoon refusal, defined as obtaining in
excess of 50 blows with less than 15 centimeters of penetration, was encountered
in virtually every boring in the transitional material (hard indurated clay/very soft
bedrock). Where O blow counts were recorded, the split-spoon penetrated the soil
under the weight of the tools.

Laboratory testing indicates that the natural moisture contents of the soil
encountered to a depth of 1.5 metersx are typically at to well above their
corresponding plastic limits. Also within this surface depth, many non-plastic
soils with high moisture contents (>20%) were encountered, such as B-136, B-
142, and B-146. Valley borings, including B-128, B-129, B-149, B-154, and B-
156 exhibited relatively thick intervals (>1.5 meters) of non-plastic soils with high
moisture contents and/or cohesive soils at or near their corresponding liquid
limits. With the exception of a few borings (i.e., B-128), moisture contents
typically decrease below the surfictal 1.5 meters+, down to typically less than 10%
in the transitional material (soft weathered bedrock).

3.1 Bedrock

Bedrock was cored when cncountered in any proposed cut section above the
proposed completion depth of the test boring, If bedrock was encountered above
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the completion depth in any boring drilled in a proposed fill section, the boring
was terminated on the top of bedrock (defined as split-spoon refusal). Much of the
bedrock encountered consisted of medium to moderately hard sandstone and
siltstone with very soft to soft shale, clay-shale, and mudstone interbeds of
varying thicknesses. The sandstone is generally friable (poorly cemented),
especially in the vicinity of Stations 48+350 to 48+750. In this section, the
sandstone was not cored for fear of locking the equipment in the hole. Much of
the sandstone and siltstone is in fair to good condition, as exhibited by the RQDs.
however, several sandstone sections exhibited very poor R@QDs. In most of these
cases, the sandstone was in very thin chips, commonly referred to as the poker
chip phenomenon. This is possibly a result of wetting and drying the rock,
causing shrinkage. The shale. clay-shale and mudstone are all typically of poor
quality. The mudstone and shale were frequently slickensided and deteriorated
when exposed to water. Very few, thin, limestone interbeds, typically less than 1.0
meter thick were encountered.

In the cut section between stations 45+052 and 45+256, bedrock was encountered
in all borings above the proposed grade. About half of the bedrock consists of
poor quality (soft and broken) shale and mudstone, and half poor to fair quality
sandstone and siltstone.

In the cut section between stations 45+848 and 45+998, sandstone bedrock was
encountered exclusively, starting very near the ground surface in all three borings
(B-131, 132, and 133) and extending to below the proposed cut section. The
sandstone, described as brown, medium (hardness), medium-grained, and
massive, is generally in very good condition.

In the cut section between stations 46+084 and 46+558, sandstone was
predominantly encountered, with smaller intervals of mudstone and shale, at the
centerline and right of centerline, in B-135 and B-137, respectively. However,
mudstone was predominantly encountered left of centerline, in B- 136, with lesser
intervals of shale and sandstone. The sandstone is in poor to good condition, and
the mudstone and shale are both in very poor condition.

In the cut section between stations 46+606 and 46+880, B-139 exhibited
weathered, friable sandstone (with clay interbeds) to elevation 243.8, overlying
very soft clay-shale and mudstone to below the proposed grade. B-140 exhibited
fair to good quality sandstone to elevation 243.8 meters, overlying solt, poor
quality mudstone, assumed to extend to the proposed grade.

In the cut section between stations 46+996 and 47+110, B-141 exhibited poor to
fair quality sandstone to below the proposed grade.

In the cut section between stalions 47+163 and 47+448, B-142 and B-143

8




exhibited sandstone (poor to fair quality) overlying mudstone (poor quality),
overlying siltstone (fair to good quality). Siltstone is at the proposed grade in B-
143 and likely in B-142.

In the cut sections between stations 47+787 and 47+898, and 47+910 and
48+113, B-147 and B-148 exhibited exclusively sandstone of poor to fair quality.

In the cut section between stations 48+313 and 48+635, B-151, B-152, and B-153
all exhibited highly friable sandstone with shale interbeds. As mentioned
previously, the sandstone was so friable, rock coring was not attempted for fear
that much of the rock would become sand, suspended in the wash water, and lock
in the core barrel once water circulation was stopped. B-153 exhibited the same
poor quality of rock, however, it was cored.

In the cut section between stations 48+714 and 48+796, B-155 exhibited
exclusively sandstone of poor to fair quality.

In the cut section between stations 48+942 and 49+318, B-159 predominantly
exhibited sandstone of fair to good quality, with shale and limestone interbeds of
fair quality.

3.2 Groundwater

With the exception of the Hocking River Valley, groundwater in Athens and Meigs
Counties is scarce at best. Few perched lenses of groundwater were encountered
during the drilling process within the soil. The most notable groundwater
condition encountered was in B-128, where water-bearing sand caused heaving
of sand (under hydrostatic pressure) in the augers during the drilling process.
Groundwater was encountered within the sandstone bedrock in B-151, at
elevation 226.4 meters. It is noted that, since this bedrock was augered full
depth. not requiring the use of water. groundwater could be identified within the
rock. Typically, within the rock, it was impossible to identify groundwater since
water was being used during the coring process. Groundwater for the area can
be found in alternating layers of shale and thin sandstone with yields of less than
1.0 gallon per minute, ’

4.0 CONCLUSIONS AND RECOMMENDATIONS

Data obtained from the drilling and testing program have been used to develop
preliminary pavement, embankment. and backslope recommendations for the
soils and bedrock encountered along the alignment. These parameters have been
used to provide guidelines for the design of the pavement systems for the subject
roadway which are discussed in the following paragraphs. It is noted that these
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recommendations are preliminary. Additional subsurface investigations will be
performed to verify these recommendations along a finalized alignment, as part
of the final design.

4.1 Pavement Design

Because of the extensive earthwork necessary for this project, very little soil will
remain in-place, in its current condition, as a pavement subgrade soil. Subgrades
in most of the cut sections will be bedrock. The soils in this section are less clayey
than in the north section. The predaminant bedrock in this section is sandstone,
although shales and mudstone are present. Therefore, assuming that soils and
bedrock used as fill in this section are excavated from this section, it is
recommended that pavement designs be based on a Group Index value of 11. The
corresponding and design California Bearing Ratio (CBR) is approximately 6, and
the equivalent Subgrade Resilient Modulus, My, is 7200 psi (this value is left in
English units since the current L&D manual presents it that way. for use in a
correlation chart).

Where bedrock is encountered in the subgrade, the rock shall be cut an additional
0.5 to 0.6 meters below the surface of the subgrade, depending on the pavement
type, for the cross section width of the roadway between points 0.3 meters beyond
the shoulders.

4.2 Embankment Design

Massive embankment fills are proposed at the locations presented in Table 1. The
largest fill section is 25 meters, between stations 45+380 and 45+848., To
estimate the settlement of the “in-situ” seils (and rock) due to the weight of the
embankment, one-dimensional consolidation tests were performed on undisturbed
samples procured from B-128 (station 45+627) and B-160 (station 49+170). The
results of these tests (See Appendix F) were employed to verify the compressibility
parameters of the soils along the alignment in the valleys. A worst case
settlement, within the foundation soils alone, was determined beneath the
centerline of the proposed highway at the maximum fill section at station 45+540.
The total settlement caused by the consolidation of the “in-situ" subsoils is
estimated to be between 0.9 and 1.0 meters. Additional settlements can be
expected within the embankment itself, on the order of 0.2 to 0.4 meters.

Total settlement on the order of 1.0 meters for such an embankment is not
considered out of the ordinary. The foundation soils in the vicinity of station
45+540 {and many of the valley fill sections in this south section) are primarily
sandy, which will allow for a faster time-rates of settlement. However, the use of
settlement plates is recommended to monitor the settlement of the soils in the
larger embankments. Because of the notorious instability of the soils and rock in
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this area, the use of inclinometers is recommended to monitor the stability of
these larger embankments as well. In the final design stage, it is recommended
that further analysis be performed on the embankment slope-stability.

The earthwork design of all fill sections (and cut sections) shall follow ODOT's
Location and Design Manual (1995, or latest, edition). The maximum (steepest)
recommended unreinforced slope for the embankments is 2:1 (horizontal:vertical).

4.3 Backslope Design

The study area is considered to be highly susceptible to slope movements due to
the lithology, topography and amount of rainfall. Problems of instability typically
occur where the red shales and claystones (mudstones) are the thickest. Although
this section exhibited substantially more sandstone (than the north section),
shale, clay-shale, and mudstone, predominantly in poor condition, was also
encountered. The mudstone and some of the shale was frequently slickensided
and deteriorated when exposed to water.

No significant slumps were identified during reconnaissance of this section, unlike
the north section. This section is considered to be a flatter section with more
stable (sandstone and siltstone) bedrock. The terrain is typically hummocked,
indicating movement. The most common forms of landslides in southeastern Ohio
are rock falls, where the soft shale bedrock is weathered out from underneath
blocky sandstone or limestone, and rotational slumps.

Based on the soil and rock encountered in the proposed cut sections, backslope
recommendations are presented below in Table 2. applying to both left and right
backslopes as applicable.

Table 2: Backslope Recommmendations '

Cut Section Maximum Cut Recommended Backslope

45+052 to 45+256 21 meters 1:1 to top of siltstone/sandstone. 2:1 to
3.0-meter bench at elevation 251
{bottom of sandstone), 1:1 to elevation
255, 2:1 to daylight

45+848 to 45+998 17 meters 1:1 to top of sandstone, 2:1 to daylight
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46+084 to 46+558 23 meters 2:1 in all shale and mudstone with a
3.0-meter bench below sandstone, 1:1
in all sandstone, 2:1 to daylight in
surface soil. Expect more mudstone in
the left slope and more sandstone in
the right slope (and along centerline)

46+606 to 46+880 9 meters 2:1 from 464606 to 46+770; 2:1 to 3.0-
meter bench at elevation 244 (bottom of]
sandstone), 1:1 to top of sandstone
bedrock, 2:1 to daylight

46+966 to 47+110 7 meters 1:1 to top of sandstone, 2:1 to daylight

47+163 to 47+448 11 meters 2:1 in all mudstone with a 3.0-meter
bench below sandstone and siltstone),
1:1 in all sandstone and siltstone, 2:1
to daylight in surface soil

47+787 to 48+113 8 meters 1:1 to top of sandstone, 2:1 to daylight

48+313 to 48+635 14 meters 2:1 in shale to 3.0-meter bench at
bottom of sandstone, 1:1 to top of
sandstone, 2:1 to daylight

48+714 to 48+796 15 meters 1:1 to top of sandstone, 2:1 to daylight

48+942 to 49+318 21 meters 2:1 in shale to 3.0-meter bench at
bottom of sandstone, 1:1 to top of
sandstone, 2:1 to daylight

The top 5.0 (vertical) meters of all backslopes should be considered soil and laid
back at a 2:1 slope. Any cuts not addressed in this table should be laid back at
a 2:1 slope.

Due to the lithologic character of the rock formations in this area, most of the cut
slopes will be mixed-faced, consisting of various rock types. Differential
weathering of the various rock types must be considered in the design of the cut
slope. This is especially true where sandstone is overlying a less resistant shale.
Because the shale weathers at a faster rate than the overlying sandstone, the
sandstone may be left unsupported and subject to rock fails. Rock falls occur
routinely in this area. Consequently, it is recommended that at least a 3-meter
wide bench be constructed behind the roadway ditch to allow temporary
accumulation of talus and rock fall material.

It is expected that blasting will be required for cuts in the limestone, sandstone,
and siltstone bedrock. It is expected that the shales (and mudslone), even in an
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unweathered condition can be removed using standard ripping methods. We
expect that even the upper, weathered sandstone can also be removed by ripping,
due to the friable nature of the weathered sandstone.

It is recommended that sidehill benches be cut in the rock slopes which are
greater than 15 meters high. Past experience has shown that these benches act
fo collect rock falls as well as minimize erosion of the exposed surface. The
benches interrupt the velocity of runoff water washing down the slope and thus
minimizes the erosion. Typically, these benches do not significantly increase
hillside stability. '

4.4 Construction Considerations

All site work shall conform to the latest ODOT Construction and Materials
Specifications (January, 1997), including that all excavation and embankment
preparation and construction should follow ODOT Item 200 {Earthwork].

Where existing structures will be razed. all foundations, floor slabs, basements,
wells, and/or cistern walls shall be removed to a minimum of 0.3 meters below the

de of the surrounding area. All basements or cavities left by structure removal
shall be filled to the level of the surrounding ground. For those areas within the
vicinity of construction, the fill shall be compacted in accordance with the
specifications provided in ODOT's Specifications.

Prior to beginning excavation, grading, and/or embankment operations across the
site, all necessary clearing and grubbing shall be completed. Topsoil, organic
deposits, unsuitable fill materials (as determined by a soils engineer or an
experienced soils technician), and/or existing pavement sections should be
stripped away from proposed pavement areas prior to excavation. In constructing
the embankments, if topsoil is encountered at the ground surface of the existing
subgrade within 1.22 meters of the proposed subgrade elevation. the topsoil {and
any other unsuitable material, as determined by the site soils engineer) should be
stripped off and stockpiled. In areas where greater than 1.22 meters of fill is to
be placed, the excavation is dependent on the soil conditions at the time of
construction. In particular, if dry conditions exist, the topsoil will provide
adequate stability, and can remain in place. If wet conditions exist, and excessive
moisture contents are present, this topsoil will not provide adequate stability, and
will require removal. Where a new pavement is to be constructed on an
embankment which is less than 0.9 meters over an existing pavement, the existing
pavement must be removed.

The proposed subgrade surfaces should be proofrolled prior to placing engineered

fill. A soils engineer or an experienced soils technician should be present during
proofrolling to determine if soft soils exist. When employing proofrolling to

13



determine the soils that will require stabilization, the proposed profile of the
roadway must be considered. A greater amount of subgrade deformation is
acceptable at the base of an embankment than along sections of the subgrade
where the roadway wilt be constructed at the existing grade.

The highway construction will cut through the Monongahela Formation.
Therefore, we expect the predominant rock fill to consist of shale and sandstone.
It is our opinion that colluvium and residual soil, sandstone and most of the shale
will be suitable for embankment fill material. It is recommmended that the cut
material available for fill be classified. The sandstone and limestone are best
suited for fill. This is followed by the green and gray shale, colluvium and residual
soils. The "Red Bed" shales and claystones (L.e., mudstone) are the least suitable
for fill soil due to their rapid slaking and deterioration into a plastic unstable clay
soil. The “Red Bed" shales and mudstone should be wasted whenever possible.
Alternatively, special precautions and flatter slopes must be used if this red shale
1s used as fill.

Special design and construction techniques are recommended even when the gray
and green, more stable shale is used for embankment fill. This shale requires the
addition of water and special handling in order to construct a stable embankment
fill. Even with special precautions, however, the stability of subgrades in shale
deteriorates with time. Shallow sloughing is common in 2:1 embankment slopes
formed in shale, therefore, it is recommended that limitations be placed on the use
of shale in embankment construction. It is recommended that shale not be
allowed within the upper 0.6 meter of embankment fill. A 0.6 meter cap of soil will
minimize weathering and deterioration of the underlying shale. Further
limitations are recommended if the "Red Bed" shale must be used in embankment
fill. The shale should be broken into pieces no larger than 150 millimeters of the
initial pass of the compactor and should be broken into pieces smaller than 50
millimeters following compaction. The shale should be compacted at a range of
moisture varying from optimum to 3% wetter than optimum. Past experience has
shown "Red Bed" fill will perform better when compacted wetter than optimum,
due to swelling, 1t has been found that less swelling occurs in the fill when it is
compacted at a moisture content wetter than optimurmn.

When employed as embankment fill, excavated bedrock shall be placed in lifts not
to exceed 0.9 meters. When rock and other embankment material are excavated
at the same time, the rock shall be incorporated into the outer portions of the
embankment as rock fill and the other material shall be incorporated into the
inner portion as rolled embankment. The top 0.6 meters of all embankments shall
be constructed of material other than excavated bedrock.

Due Lo the steeply sloping topography, sidehill fills would be expected. It is critical
that berniches be cut into the hillside where the toe of the new slope starts on an
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existing slope. This bench should cut into the hillside wide enough to
accommeodate construction equipment. Wherever possible, benching should “key”
into the underlying bedrock. Drains intercepting seepage would be installed in the
back of the benches as dictated by site conditions. Landslide activity is common
in areas of sidehill cut and fill operations. Consequently, landslides can be
expected to occur if sidehill fills are improperly constructed.

Individual stability analyses should be performed in the final investigation for the
sidehill fill areas.

Groundwater does not oceur in large quantities over the length of the alignment.
A static water table is not expected within the depths of cuts for the proposed
roadway. However, perched groundwater is expected in the more permeable
sandstone beds of the Conemaugh and Monongahela Formations. This is
especially true where the more permeable sandstone is directly underlain by a
relatively impervious shale. Also, groundwater should be expected along the
overburden/shale interface during wet weather. Horizontal drains may be needed
on intermediate benches and along the roadway ditch line to lower the perched
water table and minimize seepage emerging on the cut slopes. The need for
horizontal drains will largely be controlled by the dip of the bedrock at the
individual cut. As previously indicated, the regional dip of the rock is
approximately 6 meters per kilometer to the east-southeast, Drains are used to
dewater cut slopes when the rock is dipping toward the cut. Horizontal drains are
usually not necessary when the rock dips away from the highway cut.

5.0 LIMITATIONS OF STUDY

Our recommendations for this project were developed utilizing soil and bedrock
information obtained from the test borings that were made at the proposed site.
At this time we would like to point out that soil borings only depict the soil and
bedrock conditions at the specific locations and time at which they were made.
The conditions at other locations on the site may differ from those occurring at the
boring locations.

The conclusions and recommendations herein have been based upon the available
soil and bedrock information and the preliminary design details furnished by a
representative of the owner of the proposed project. Any revision in the plans for
the proposed construction from those anticipated in this report should be brought
to the attention of the soils engineer to determine whether any changes in the
foundation or earthwork recommendations are necessary. If deviations from the
noted subsurface conditions are encountered during construction, they should
also be brought to the attention of the soils engineer.
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The scope of our services does not include any environmental assessment or
investigation for the presence or absence of hazardous or toxic materials in the
soil, groundwater, or surface water within or beyond the site studied. Any
statements in this report or on the test boring logs regarding odors, staining of
soils, or other unusual conditions observed are strictly for the information of our
client.

Our professional services have been performed, our findings obtained, and our
recommendations prepared in accordance with generally accepted Geotechnical
engineering principles and practices. Resource International is not responsible
for the conclusions, opinions, or recommendations made by others based upon
the data included herein.




WESTERVILLE, OHIQ 43087

‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ {614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _57‘1_2'3
Project _ATH/MEG-33-30.980/0.000 Sheet 1 of 3
Praject Number W-7739 Completion Depth _J2z2m

Date Started: 2/18/98
Date Finished: 2/18/88
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing _..__130591.396 Boring Method _ 8.3 cm HSA/RC
Easting __ 639506.659 Hammer Weight _635kg |
Elevation _ 264.6m — Hammer Drop ... 7_5__‘7’77_7__ _
SAMPLE owWs PERCENT MOISTURE TTERBERG
ND PEE; 18cm  |RECOVERY DePTH SOI DESCRIPTION CONTENT L: . Pt
857 |2 78 X Brown GLAY, some silt, little organics G-+ 37 i
2 1 \(Topsoil). Maist. ! E
3 4 Brown to red and brown SILTY CLAY, trace j—
§5-2 |3 b6  coarse to fine sand, trace fine gravel. — 27
5 T Medium stiff to hard. Moist to damp. f—
11 ] —
1.0 -~
55-3 |12 700 ] — 22
15 . -
40 ] —
554 25 73 20 -55-4: 0DOT A-6b (11) 20— 16 Ya a7
48 T Reddish-brown INDURATED ™~~~ ~— i |
| 50/8cm 4 CLAY/WEATHERED MUDSTONE. Hard L 1
< soif/very soft bedrock. s
'§55 126 . 67 i BT
31 s P |
- 48 2.0 -‘ !
i i 4.0,
| 5§76 39 L 700 : P g3
i L 48 c |
e, LBOBCM :
e — e e e e e e J—
SAMPLE TYRE GROUND WATER READING " BORING METHOD
58 B fcm OD Spiit Spoon At Carnpletion B N/A_’ R — Lom HSA - Holtuvwe Slen Augers
45 - Geoprone Sample SFA . Sohird Flight Augers
57 - Slw/l)’: Tute ' After 20 His v N/A ” ’ﬂ:- Mi;r([fi(z:l);A )

RC - Ruwk Cure . . iVl Ve b
Wash warer issed during the rock caring process. oo Drithety
A5 Akger Sl : FC Raws Caring




Sverdrup Associates, Inc.

A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE

WESTERVILLE, OHIO 430817

(614) 885-1959

8123

Client Boring Number _
Project _ATH/MEG-33-30,980/0.000 Sheer 2 of 3
Project Number _ _W-7139 Completion Depth __12.2m
s | mowe e | oeen ]
5.0.
! 4
(85716 72 ] 15
| 19 ]
i | 28 6'0—_
| 2
i 7.0
7558 |48 89 : 5
. 150/8em 4
| i 3
8.0]
559 50/5cm | 0 : i L.
RC-1 | 9.0 | SANDSTONE; gray, medium, massive, fine | !
' T grained, micaceous, slightly weathered. ! i
Zo-qr(® 9.3m) = 38.02 MPa ; ;
. ]
10.0 = 1\ 1‘
|

-RC-1: Recovery = 95%
-Core Loss = 15 cm
-RD = 63%




A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, QHIO 43081
{614) 885-1959

NOTES:

-RQD = 100%

Bottorm of Boring = 12.2 meters

Client . Sverdrup Associates, Inc. Boring Number __B1 23
Project _ATH/MEG-33—30,.980/0.000 Sheet 3 of _3—
Project Number __W-7139 Completion Depth 12.2m
SA”:':E ;ﬁ‘;’fm n};?;\f:f:—v DEFTH SOiL DESCAIPTION "ggﬁrré,’ff L‘z ”“EER‘;
. ] -RC-2: Recovery = 100%
RC-2 120 -No Core Loss




WESTERVILLE, QHIQ 430871
(674} 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Assaciates, inc. Boring Number __ 8124 _
Project _ ATH/MEG-33-30.980/0.000 Sheer 1 of &
Project Number __ W-7139 Completion Depth ___30-2m

Date Started: 2/19/98
Date Finished: 2/20/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 130562.053 Boring Method _ 8.3 ¢m HSA/RC
Easting 639439.637 Hemmer Weight __ 635 kg
Elevation 259.0m — Hammer Drop __..76¢m
55-7 11 83 1 Brown SILT, some fine sand, little clay, trace Oty 32
; / I
7 1\organics (Topsoi). Maist. / E I
2 4 Brown CLAY, some silt, little to trace fine 1
55-2 |12 44 1 sand. Soft to hard. Moist 1o dry. —=H 29
2 A 1]
3 : T
1o I
i [m
553 4 44 ] 79
8 : -
L 9 - B
|
88-4 13 50 d
20 | 20.
24 | ]
] L |
6 -"50/‘_ o | + Brown SHALE. Hard soil/very soft bedrock.
i 5 hem . [
TRC-7 ! . 1 SHALE; brown, soft, highly broken,
' a0 | micaceous, silty.

i 1 SANDSTONE; brown and gray, medium,
i = highly broken, fine grained, micaceous,
i i Slightly weathered.

4.0 i
. -RC-1: Recovery = 100%
- -No Core Loss
: " -RALD = 18%
TR L . [
SAMPLE TYPE GROUND WATER READING BORING METHOL
S5 A.1¢m QD Sphit Spoon At Complation N/A N IO 1 HEA - Hollow STem Augers
GE - Geoprobe Sample SF& . Eolid Flight Augers
5T - Sheltiy Tube Atrei 24 His v N/A e m ME Slud Driving
R - Rock Cure e} lask Dritling

"Wash water used during the rock coring process, ok Cond
HC - Anck Caving

A8 Aer Samiple




WESTERVILLE, OHIO 43081
(614) 885-1953

‘ RESOURCE INTERNATIONAL, INC.
\ 381 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _ 8124
Project _ATH/MEG-33-30.980/0.000 Sheet 2 of 5
Project Number wW-7139 — Completion Depth __30:Zm _
v’ | anreom |recoveny| 2™ sou oescaemow ot |
T qr (@ 44 mj = 45.78 MPa |
50. l
fAC-2 6.0
7.0 i
; | -massive from 7.0t0 7.6 m
2 -RC-2: Recovery = 97%
- -Core Loss = 3 cm
T -RQD = 20%
i
8.0 T MUDSTONE; gray, very soft to soft, highly
4 broken, non-bedded, silty, with gray clay
I seams up to 0.1 m thick.
\ i
; }
! I wl
RC-3 9.0’
- ;
-RC-3: Recovery = 96% :
- -Core Loss = 6 cm
< .RQD = 16% :
: . 10.0 T 100 ;
i ' _ SBILTSTONE; gray, medium, m. LOUS, -1
| - slightly broken. ‘
RC-4~ : : - SANDSTONE; gray, medium, massive, fine ;

" greined, cross-bedded, micaceous.

-RC-4: Recovery = 100%
-No Core Loss
-RQD = 41%
- ~gray, medium hard SILTSTONE lens 112022
- from 11.071.2m !

11.0 ..

NOTES:




WESTERVILLE, OHIO 43081
{614} 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrip Associates, Inc. Boring Number __ 81249 __
Project ATH/MEG-33-30.980/0.000 Sheet 3 of .5
Project Number W-7139 Completion Depth ___S@.2m
SAMPLE aLows PERCENT MOISTURE ATTERBERG
N per 15em |aEcovery| P SOM DESCRIFTION CONTENT | 1L A
4 MUDSTONE; varfegated gray. red. and A
| purple, very soft ta soft, highly broken, P
4 non-bedded, slightly calcareous, with %",,
RC-5 12.0 ] fimestone nodules. %
] Z,

| -RC-5; Recovery = 33%
4 -Core loss = 82 cm
1 -RQD = 0%

!
i
|
|
FRC-6

-RC-6: Recovery = 30%
-Core Loss = 6 cm
TRC-7 1 -RQD = 0%

14.0

-RC-7: Recovery = B6%
-Core Loss = 40 cm |
-RQD = 0% . i |

-RC-8: Recavery = 20%

i -Core Loss = 6 ¢cm

! 50 T_TRQD = 38% - ‘
‘ i "] SILTSTONE; gray, medjum, massive, !
JE— : micaceous, argiffaceous, with limestone i '
RC-9 1 nodules.

"RC-8
14.9'

16.0 % -RC-9: Recovery = 100%
-No Core Loss
-ROD = 67%
-qr (@ 16.3m) = 56.31 MFPa

i : 170" SANDSTONE, gray. medium to moderately
; 0~ hard, massive, fine grained, micaceous, sity.




A

RESQURCE INTERNATIONAL, INC.

REPORT OF SOIL EXPLORATION

281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 43081
{614) 885-19563

250

-RC-11: Recovery = 100%
-No Core Loss
-RAD = 60%

-RC-12: Recovery = 95%
‘Core Loss = & cm
-RQD = 68%

Client Sverdrup Assoclates, Inc. Boring Number __ 58124
Project ATH/MEG-33-30.980/0.000 Sheet 4 of 5
Project Numbefm_l W-7139 Completion Depth ._. ioﬂﬁf__
SAMPLE BLOwWS PERCENT MOISTURE ATTERBERG
o | eer1sem |pecovemy| PEPTH SOIL DESCRIPTION CONTENT | 1L PLJ
RC-10 N\ -gray, medium hard SHALE lens fram l{ 183+~
41 182010 18.25m / oo
1 SANDSTONE; brown to gray, maderately M
-+ hard, massive, fine to coarse grained, b
ra.0_| micaceaus, slightly weathered, with tee
; 4 timestone nodules. Lis
i ] e
1 -RC-10: Recovery = 100% e
20,01 -No Core Loss iie
1 -ROD = 70% e
i b b
i 21.0. M
! - M
BETT i | 1 -friable fram 21.3 to 24.3 m :
23.0




Client

Sverdrup Associates, Inc.

REPORT OF SOIL EXPLORATION

Project

ATH/MEG-33-30.980/0.000

Project Number W-7133

281 ENTERPRISE DRIVE

WESTERVILLE, OHIO 430817
{614) 885-1359

Boring Number ..
Sheet J

of

" RESOURCE INTERNATIONAL, INC.

5124

5

Completion Depth

30.2m

SAMPLE BLOWS PERCENT

PTHH
no PR 150m  |aecovery| OF

S0 DESCRIPTION

MOISTURE
CONTENT

ATTERBERG
j24 AL

SHALE; brown, soft to medium, highly

+ broken, silty, slightly jointed.

25.6

RC_ 13 26.0 .

SANDSTONE; gray, medijum, massive, fine
grained, micaceous, cross-bedded.

26.2|.a%

27.0

vl

280

239.0..

SR o

.0

SILTSTONE; gray. medium, micaceous,
argillaceous, slightly broken.

-RC-13: Recovery = 98%

-Core Loss = 3 em

-RQD = 38%
SANDSTONE: brown 1o light gray, medium to
muoderately hard, slightly broken, coarse
grained, micaceous, slightly jointed, with
interbedded light gray clay seams up to 0.1
m thick.

-RC-14: Recovery = 96%
-Core Loss = 14 cm
-ROD = 48%

-rnedium grained from 28.2 10 29.6

" Boitom of Boring = 30.2 meters




WESTERVILLE, OHIQ 43081
(614) 885-19589

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOI. EXPLORATION

Client Sverdrup Associates, Inc. Boring Number . B-125 _
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 o 2
Project Number wW-7139 Completion Depth ___ 8.8m

Date Started: 2/18/98
Date Finished: 2/18/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 130542.491 Boring Method __ 8.3 cm HSA/RC
Fasting __ ... 639393.623 Hammer Weight __63.54kg
Efevation 257.3 m ___Hammer Drop _ 76em
ImMoISTURE TTERBERG
N0 | renvsam |necovenv| OET sou pescarmon Cowrewr| o m
§S-1 (1 94 1 Brown fine SANDY SILT, little organics. trace 29
7 _—\clay (Topsoil). Moist.
3 A Brown CLAY and SILT, some fine sand, trace AR
55-2 |5 89 1 coarse sand, trace fine gravel. Soft to very 16 29 15
8 1 stiff. Moist. N
15 -4 =855-2: ODOT A-6a3 (9)
1.0 -
85-3 |36 88 1 Brown weathered SANDSTONE. Very soft
40 7 bedrock.
50/10cm 5
S-4 |50/13 60 g i
_..‘_S.‘.\. o 5 / cm 2.0_‘ ;
| i
| .
($5-5 |50/8¢m | 100 e
RC-1 f SANDSTONE; brown, soft to medium, highly
3.0_: broken, fine to medium grained, silty, friable, j
- micaceous. !
: i
40 ! !
-RC-1; Recovery = 95% !
-Core Loss = 1A cm
i -RAD = 0%
b . e e e e S
SAMPLE TYPE - .(.'j.]:t).(IJNI_.-).\;,.‘.\-'l;I::-l; READING BORING METHOD
58 A7em 3 Sphe Spoan AL ol tiun N/A T . m HEA . Hipfipve Sremr Augers
GE Geoprohe Sampie SF< Sohed Figar Auners
ST . Snety Yube sdiue 23 by Y ONA m AN Al O
RC - Rock Cure

“Wash water used during the rock coring process. :
A5 Aipter Sample 7 gr RC Suck Co oo




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(674} 885-1953

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. e - Boring Number ﬂ —
Project . ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number _ W-7139 Completion Depth ___ 8-8m
IMALE aLows PEI MQISTURE ATTERBERG
ST sen vsom lnecovear| OETH SGI DESCRIFTION content| | A
50_| \
i i |
- !
- P | |
AC-2 L 60
i i |
| 4 CLAY-SHALE, brown, saft, highly broken, !
. 7 silty. '
: : 1 MUDSTONE; greenish gray, very soft to sofl,
i ; highly broken, non-bedded, sfightly jainted.
7.0
1 -RC-2: Recovery = 61% ;
| 4 -Core loss = 8989 ¢ '
! 1 -ROD = 0%
{ i 4
K
] Py
8.0_] i
e LT
e e 4 SILTSTONE, gray. medium, highly broken,
RC-3 1 argiflaceous, cross-bedded, pyritic. .
: -RC-3: Recovery = 100% =
! 4 -No Core Loss s8—
i | T, -RQD = 0%
I : Botiom of Boring = 8.8 meters
| |
|

NOQTES:




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
{614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associales, Inc. ) Boring Number B8-7 2‘6'
Project ATH/MEG-33-30.980/0.000 Sheet 7 of 7
Project Number W-7139 Completion Depth ___40m

Date Started: 2/23/98
Date Finished: 2/23/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Non‘hing 130362.252 Boring Methad 8.3 cm HSA
Easting 639468.074 Hammer Weight __63.5kg
Elevation _ 211.0m"" Hammer Drop ____76cm
SAMALE BLOWS PERCENT MOISTURE ATTERBERG
No | PER 15am imecovemy| DEFTH SOIL DESCRIPTION coNTENT | 1L A
55-1 |2 839 -hBrown SILT, some fine sand, little organics 04—t 18
4 1\(Topsoil). Moist. / 1l
4 | Brown fine SANDY CLAY, some silt, trace —1
ST-2 100 - coarse sand, trace fine gravel, Medium stiff — 27 34 14
1 to very stiff. Moist. _—
1.0 1
553 |3 39 ] — 20
4 b ]
. 10 1 -8T-2: ODOT A-6b (10); qu = 126.88 kPa -
554 7 5 | ,,] — 22
12 "~ —
P 16 p—
L 1 2.6
58-5 6 | 39 Brown CLAY, some silt, trace coarse to fine I 27 44 217
5 | sand, trace fine gravel. Stiff. Moist. 0
L 7 301 -55-5: ODOT A-7-6 (14)
e ‘ 1 Gray weathered SANDSTONE. Very dense i
3_33:6"_50/ Fem 100 ! 1 =sofl/very soft bedrock.
i ' i 1 i
i : ‘ a0l Auger refusal @ 4.0 meters i
| : | Baottom of Boring = 4.0 meters ,
; ! | :
| ' i

NQTES: ** Elevation is approximate.

SAMPLE TYPE GROUND WATER READING BORING METHOD

85 - 5 lem OD Swlit Spuen At © on = ry m HSA - Hatigw Stem Augers
G5 Gegprode Sampic SEA - Soliat Hight Augees
ST . Shettry Tuhe After 24 Mrs _V_ N/A_ et e m MO - fud Drilliery

RC - Rock Cure WO - \tash Deiting

A% - Augar Sl RC - Auck Caring




WESTERVILLE, OHIO 43087
(614) 885-1953

‘ RESQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SO/L EXPLORATION

Client Sverdrup Associates, inc. R Boring Number __ 8127
Project ATH/MEG-33-30.880/0.000 Sheet T o 2
Praject Number _ _W-7139 Completion Depth ___7-3.m___

Date Started: 2/23/98
Date Finished: 2/23/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

NUI'ThI‘ng 1307181.568 Boring Method 8.3 cm HSA
Easting 639598.227 . Hammer Weight __83.5kg
Elevation _ 205.9m** Hammer Drop ___766m
4 13 cm - Asphait a7 =
L. 15 em - Sand and gravel base 031
S5-1 |4 67 -+ Brown SILTY CLAY, some coarse to fine 16 | 38 19
4 1 sand, trace fine gravel. SUff. Moist to :
4 4 damp.
1 -88-1: QDOT A-Gb (9)
1ol
55-2 |4 17 ] 10
§ ’
5 i
I 88-3"|20 72 Brown to gray arenaceous, weathered
21 20 SHALE. Very soft bedrock.
- 23
55-4 |31 30 ]
8o/ 1 Ocm ]
_ 7.0
‘1 ]
‘ :
i 1
! 4.0]
855 |23 100 |
48 | 7
B0/ 10em, ] ] _

NOT-EE ** Elevation is 5;..1.pr.m.(r'rﬁare.

BORING METHOD

SAMPLE TYFE GROUND WATER READRING
55 - B 1¢m QD Spiir Spoan At Compigian —___N/A [ r HEA . Hollgue Staen Augees
G§ - Gewprobe Simple SFA - Solid Fligh! Augers
5T - Shefty Tube After 23 Hirs A N/A m MO Adud Dritiing

AL Rock Crre
AN - Ager Sample




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 287 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-127
Project _ ATH/MEG-33-30.980/0.000 Speet 2 of 2
Project Nurnber _ W-7739 Completion Depth _ 73m
5.0
] 1
556 50/3cm | 100 . |
60
7.0
[ 58-7°180/10cm 100 ] Auger refusal @ 7.3 meters
Botrom of Boring = 7.3 meters !

NOTES: ** Elevaton is approxioic.



WESTERVILLE, OHIO 43081

‘ RESQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number Bnlz;‘i’
Project ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Profect Number W-7139 . Completion Depth _ 11.0m

Date Started: 2/26/98
Date Finished: 3/2/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing ___..130101.903 Boring Method __ 8.3 cm HSA
Easting 639635.257 Hammer Weight _635kg
Elevation 204.8 m Hammer Drop 76 cm
SaAMPLE HLOWS PERCENT MOISTURE ATTERBERG
no PER 16em |RECOVERY DE’T" SOIL DESCRIFTION conTENT | ut A
8§5-1 (2 44 \Brown fine SANDY SILT, little organics, trace 0oL 26
2 :\clay (Topsofl). Moist. / 7
R 4 + Brown CLAYEY SILT, little fine sand. L :
ST7-2 100 | Medium stiff to soft. Moist. ! 25 . 35 20
-§T-2: ODOT A-6a (10) . 1
1.0 }
55-3 |1 78 J 26 |
7 | -85-3 qu = 80.76 kPa ’
e e 2 i :
55 |2 67 24 f
’ / 2.0_| i
. , 1 |
i 2 1 |
S : ‘
= -groundwater initially encountered @ 2.4 m !
, 55-5 |2 78 - 2.7 22 NP NP
7 i 1 Gray fine SAND, some silt, little clay, trace I ' i
41 3.0 .| coarse sand. Loose to very loose. Moist to b '
- wet.
©-88-5: 0DOT A-4a (2) :
|
i P
| 4.0, FEIREL
856 '3 i a4 1 Gray fineto coarse SAND, trace sit. Very T 29
2 !  loose. Moist to wet. !
7:
" NOTES: NP - Nonplastic sample o o
SAMPLETYPE GROUND WATER READING BORING METHOD
$5 - 5. 1em OD Split Spaon ar Compienen ... SEEQEFE ..om HSA . Hotlow Stem Augers
UGS - Geoprabe Sample SFA . Sand Flight Auger,
5T S/m/‘ﬂv Tuhe " Alrer 24 Hry A N/A m MD . M:’da[)rfl(/::l;n we
RC Rack Core WO - Wash Duilting

AN Vot Sl RC Ruck Cocing




WESTERVILLE, OHIO 43081
{614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __ Sverdrup Associates, inc. Boring Number _ B-128
Project _ATH/MEG-33-30.980/0.000 shest 2 _of 2
Project Number . YW-7133 Completion Depth __11.0m
SA, Brows PERCENT y MOIS TURE ATTERBERG
47:! £ | st rsom ncoveny| O SOIL DESCRIPTION contENT | Ll | AL
1 -heaving sands encountered @ 4.6 meters S i
5.0 K |
pp— 5-6 : .‘
557 11 56 1 Gray SILTY CLAY, trace fine sand. Soft. — a7
1 1 Moist. 1 ]
. 6.0_ ]
1 ] —
1 Brown coarse SAND., Iittle fine sand. ' i :
7.0 Medium dense. Maist to wet. i |
558 |4 22 1 1 27 ;
9 | ' !
| 0 ;
— i |
! ©oa0] P : '
| : o
IR i .. _ ;
| §5-9 114 L50 -+ Reddish-trown SILTY CLAY, trace coarse 10 422
‘ Yo o.0  fine sand. Hard. Damp.
22 .
C 100 ¢
1
85770 18 78 13 36 18
25 -S5-10; ODOT A-6b(11)
33 11.0 11.0

Bartam of Boring = 11.0 meters

NOTES: NP - Non-plastic sample




WESTERVILLE, OHIO 430871

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1953

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-129
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Project Number W-7139 Completion Depth __2:8m

Date Started: 2/24/98
Date Finished: 2/24/38
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing . 129912.782 . — Boring Method .83 cmHSA
Easting 639650.462 Hammer Weight _. 6353
Elevation __206.3m Hammer Drop ____76¢m_____
SAMPL ows PERCENT MOISTURE ATTERBERG
o g Fg’;i vsom \recovery| CECTH SOIL DESCRIFTON CDI’VTENT u AL
88-1 |2 56 1 Brown fine SANDY SILT, little clay, little 27
1 :\arganics {Topsaoil). Moist, /
2 { Brown fine SAND, some silt, little coarse
AS-2 - 4] < sand, trace clay. Very loose. Moist. 21
-A5-2: Visual ODOT A-3a
r.0_
55-3 12 67 B 26
" 3 . K
L 3 1 ) 1.6 ..
| 1 Brown fine SANDY SILT, little coarse sand, S :
SET 4 ; 77 | 1 litthe clay, trace fine gravel. Soft. Moist. . 20 ' 26 16
: 2.0 ] : .
A 1 -55-4: ODOT A-4a (3) | | 1
i
o i |
S 1 ' . . 26,
1 885 12 1 1 Gray weathered MUDSTONE. Very soft T 10
| 33 ¢ 1 bedrock. Pl
- 48 .30 [
i - ;
i : |
H - i
! 4
; 4
! |
} 4.0 P
'$56 39 100 I P |
__50/Bem ‘ [ ‘
NOTES:
T SAMPLE TYPE ' " GROUND WAT BORING METHOD
S5 - 5 Jem OD Spht Spoan Ar Conpletdn 7o N/A___ . m HEA  Hottaw Stem Augers
G5 Geoprobe Sanmphe HFA - Som Frghr Augers
EY . Snethe Tuon Atrer 34 Hrs ¥ NA " MO - At Dritiviey
HS O Rack e W Wass Dedllinng

Al S Szl R Rock Coring




A

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1359

REPORT OF SOIL EXPLORATION

Sverdrup Associates, Inc.

B-129

Client Boring Number
Project _ ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number _ w7739 Completion Depth .. b&m
SAMPLE HLOWS FPERCENT MOISTURE ATTERBERG
‘MD PE: 15em |necoveay| DEFT SOl DESCRIFTION conTENT | L P
50

55-7

50/10cm 100

Il 111 11

Bottom of Boring = §.8 meters




WESTERVILLE, OHIQ 43081
{614) 885-1959

‘ RESOURCE INTERNATIONAL, INC,
\ 281 ENTERPRISE DRIVE

REPORT OF SQIL EXPLORATION

Cliant Sverdrup Associates. Inc. Boring Number __‘_VB—I.?O L
project _ATH/MEG-33-30.980/0.000 _ Sheet 1 1
Project Number _ W-7139 Completion Depth _ 30m

Date Started: 2/24/98
Date Finished: 2/24/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing .. 129917.851 Boring Method . 8.5 cm HSA
Easting 639713.504 Hommer Weight _63.5kg
Elevation _ 222.3m Hemmer Drop ___78€m_
SAMALE alows PERCENT MOISTURE ATTERBERG
NO PER 15em \RECOVERY DERTH SOIL DESCRIFYTION CONTENT w 3 !
88-1 |1 56 4 Brown SILTY fine SAND, little clay, trace a1 .. 22
7 1\organics (Topsoif). Moist. / X
. 2 ) Brown CLAY, some silt, trace coarse to fine 1] |
55-2 2 39 - sand, trace fine gravel. Soft to hard. Moist. v 37 66 21 !
! ] T i
ot 1 -S85.2: ODOT A-7-6 (20 f 1
i I [
1.0 r i
[ 85-3 |8 56 ] 0 22 i
117 b i !
. 16 n
[ ] ]
85472 67 ] 018
; L7 20 ] 5
23, ] H i
| ==
PR ! N
555 & 78 ] i ‘
: 13 B r
30 3.0_ R 3-0‘:‘1_'1 !
' Bottom of Boring = 3.0 meters i 1 ‘
i
b
i ‘ .
| i H
[ i
[ i i
| L
! P i )
| P :
I ’ I
NOTES: T —
SAMPLETYPE  GROUND WATER READING "BORING METIOD
88 - 5. Tem QO Spm Sooan Ar Completion — N/A i m HEA - Hollaw Stem Avgers
GE - Geoprobe Sample SFA - Solid Fight Auger
&7 - S'JEIZV Tube Alter 24 Hrs A N/A P . om MD - Mud Dnl;in;‘ o
RC - Rk Core WL Wasn Dodling

A Auper Sanple RE - Ruck Caring




Client

Sverdrup Associates, Inc.

A

REPORT OF SOIL EXPLORATION

Project

ATH/MEG-33-30.980/0.000

Project Number _.

W-7139

DRILLING AND SAMPLING INFORMATION

RESOQURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE

WESTERVILLE, OHIO 43081

{614} 885-1968

B8-131

Boring Number __Z27'2¢
Sheet
Completion Depth

! of

Date Started: 2/25/98
Date Finished: 2/25/98
Drifled By:

M.E.

Nar‘thing 129882.196 Boring Method 8.3 erm HSA/WD/RC
Easting . 839782, 993 Hammer Weight __63-5kg
Flevation _._2%8.2m Hammer Drop ____78€m
! MPLE BLOWS PERCENT MOISTURE ATTERBERG
e pen s |ecoveay| PP SOt DESCRIFTION contENT| . A
881 2 83 1 Brown SILT, some fine sand, little clay, trace ot 24 i
l ] —\arganics (Topsoil). Moist. !
o 3 Brown SILTY CLAY, little fine sand, trace
§5-2 8 78 coarse sand. Medium stiff to hard. Moist. 22
25 ! E
44| 1
1.0, i
i 85-3 50/13cm 90 T SANDSTONE; brown, moderately hard, 8 :
" - massive, medium to coarse grained,
| | micaceous.
; L |
] 'oz20. \
; i
i ] i
RC-1 Z
0.
T qr (@ 3.5m) = 23.82 MPa
-RC-1: Recovery = 100%
a0 -No Core Loss
Tt -RAD = 77%
“woTes. - B T
" SAMPLE TYPE GROUND WATER READING BORING METHOD
S5 . 5 1ror OD Sphit Spoon At Completion T N/A " m HEA - Hollow Stern Augers
G5 - Gooprate Sample SFA Salit Ficiht Augers
£7 . Bheiny Tube Aftier 24 Hes Y N/A ar A Masd Diiviegs
_‘i t:’::' i‘y’l:;w " Wash warer used during the rack coring process. ‘H\L’J F;{:.}m{f ’.!:‘_r.




WESTERVILLE, OHIQ 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number . 8131
project _ATH/MEG-33-30.980/0.000 sheer 2 of 2
Project Number W-7139 Completion Depth _101m
E Blows PERCENT MQISTURE ATTERBERG
s‘/‘v”: peq 150m |recovery| P57 SOit. DESCRIFTION CONTENT | &4 A
RC-2 ]
’ 5.0 ]
i ]
i ;
‘ 60_
-RC-2: Recovery = 100%
-No Core Loss
1 -ROD = 78%
: to70]
i ]
1
— . i
RC-3 i
| 80
1 i
1 |
i
90+ -AC-3: Recovery = 100%
" -No Core Loss
-RQD =-92%
1
10.0 |
Bottom of Boring = 10.1 meters :




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Crient ...Sverdrup Assaciates, Inc. Boring Number __ 8132
Project ATH/MEG-33-30.980/0.000 Sheet 7 . of 3
Project Number W-7138 Completion Depth 17.1m

Date Started: 2/256/98
Date Finished: 2/25/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing __129820.822 Boring Method __8:3 om HSA/RC
Easting 639752.628 Harmmer Weight _ 635k
Elevation 247.1.m — Hammer Drop _ 76em
SAMPLE BLOWS FERCENT MOISTURE ATTERBERG
NO PER 185cm  (RECOVERY DEFTH SOIL DESCRIPTION CONTENT i £l
85-1 |7 67 L Brown SILT, same fine sand, little clay, trace ot 27
2 1 \organics {Topsoil). Moist. / ]
3 4 Brown SILTY CLAY, little fine sand, trace !
558-2 |4 50 1 coarse sand. Medium stiff. Moist. —-t 11
% 2 1 : o4
10 Red and brown weathered SANDSTONE. E,Z:
| Very seft bedrock. M
58-3 |50/13cm 60 J 1.3 :';/:
RC-1 1 SANDSTONE; light brown, medium, massive, ves
1 medium grained, friable, cross-bedded, PRI
7 slightly weathered, slightly jointed. s
! 2.01 M
i - .
i ! ] H
! ! ! I qrt@ 2.4m) = 13.25 MPa :
! | 1 -RC-1: Recovery = 95% i
} ! 4 -Core Loss = 13 ¢m i ;
‘ : 20 -RQD = 75% ‘ |
' |
i - :
N = I
E |
P i
i a0 i
AeZ . L
; ! : N . i
NOTES: e

BORING METHOD
" HEA - Hollow Stem Augers
G5 . Geoprobe Sample EFA - Sodid Fight Augeis
ST Shatby tube m 81D Mt Diinegy
RE - Rock Cure W sk Drdferye:

Iy C S i g roe i X
S Auger Sample ‘ash waoter used during the rock coring pracess, HC+ Rowk Conim

SAMPLE TYPE
55 - A Jom QO Sphr Spaon




WESTERVILLE, OHIO 43081
(674) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associales, Inc. Boring Number __ 8132
Project _ ATH/MEG-33-30.980/0.000 o Sheet 2 of .__3
Project Number W-7138 Completion Depth _7.77"7__
SAMRLE | BLOWS | PERCENT MOISTURE ATTERBERG
NO PER 15cm |RECOVERY DEFTH SOIL DESCRIFTION CONTENT 17s A
3
1 -RC-2: Recovery = 97% Lis
4 -Core Loss = 9 cm e
en ] -RQD = 6G6% si
20 -loss of water circulation @ 6.8 m e |
7 7ihes :
RC-3 ] SANDSTONE; gray to brown, moderately eet !
1 hard, massive, fine to coarse grained, b i ;
| 4 micaceous, cross-bedded. i
i | 1 -calcareous from 7.2 to 9.0 meters e
. i | ta
: . 80 pee
i : E P
-gr (@ 8.2 m) = 38.76 MPa o
. i
1 -RC-3: Recovery = 99% i
901 -Coreloss = 3cm i
01 RGO - 80% H
: R
s i
< el
: 34
10,01 el
[ bl ;: -
. RC-4 ol
17.0.. e




WESTERVILLE, OHIO 43081
(614) 885-1359

‘ RESOURCE INTERNATIONAL, INC.
‘ 287 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number __5:132
Project _ATH/MEG-33-30.980/0.000 Sheet 3 of 3
Project Number W-7139 _ Completion Depth _17.0m
sA 5 | PERCENT | MOISTURE|  ATTERBERG |
AA;':L £ Pz;avvsvcm nzcu\fgvry' DEPTH SQIL DESCRIFTION ConTENT | UL a |
1 |
1 -RC-4: Recovery = 98% |
1207 ~Coreloss = 3om 1
05 .RQD = 71% !
13.0_]
] i
RCE5 1 :
14.0__]’
|
i
5 i
. :
; '1 1 -RC-5: Recovery = 99% 3
| 1501 _Core Loss = 3 ¢m ‘
- ROD = 70%
| ‘ K ‘
i | ) g
16.0
‘RC6 ‘
i © -RC-6: Recovery = 84%
" -Core loss = 12em
; -RQD = 35%
; 17.0..  -gray siltstone lens from 16.9 10 17.0m
i : .

Bottom of Boring = 17.1 meters |




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERFPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client _§verdrup Assaciates, Inc. . Boring Number B8-133 L
Project _ ATH/MEG-33-30.980/0.000 sheet 1 of 2
Profect Number .. W-71339 Completion Depth 7.8m

Date Started: 2/26/98
Date Finished: 2/26/88
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 129779.229 Boring Method __8:3 cm HSA/RC
Easting 639746.270 Hammer Weight _ 635«
Elevation __#38.9m e, Hammer Drop ___76¢€m
5":{‘0”‘5 P:;"y";’:m R‘:fog’kry oEPTH SO DESCRIPTION ggﬁ;‘fﬁ L‘:"EREMZ
88-1 |2 17 \Brown SILTY fine SAND, little organics, trace — 6+ 17 NP NP
4 :\c:lay {Topsofl). Moist. §
2 4 Brown SILTY SAND, trace clay. Soft to very
85-2 13 67 B stff. Maoist. 15
4 4 -88-1: Visual ODOT A-3a
16 ]
S 1.0
55-3 |14 44 ] Brown weathered SANDSTONE. Very soft
14 7 bedrock.
13 E
7 !
554 15 77 3
24 2.0
-
50/13crm A
| ! -
i { =
[ \
| 85-5 50/75¢m 67 !
F'RC-1 | | 1 SANDSTONE; brown, medium, highly broken,
. : | 3.0 . coarse grained, friable, moderately
i weathered.
i
| _
|
| 4.0
i | .
I
! : 4 -AC-1: Recovery = 60%
\ -Core Loss = 122 ¢m
S 3 -Rap = 0% R R L
NOTES:
SAMPLETYPE  GROUND WATER READING " BORING METHOD
55 B 1cm Q0 Spkr Spoan Ar Cemplenan 3. I\_//A_ * .- i HEA . Holtow Stem Augers
G5 - Geoprobe Samphs SFA - Bokid Flight Augers
&1 Sheity Tube After 24 ro v N/A n MD - Mud Didling
l':t ) f\’\"": :‘.J,:.Tm- CWash voaler used ducing Ihe rock coning process. ;;D A}:::';?Sl’i’//:;"’




WESTERVILLE, QHIO 43081

RESOURCE INTERNATIONAL, INC,
‘ 281 ENTERPRISE DRIVE
(614) 885-1953

REPQORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boaring Number ﬂ —
Project _ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number W-7139 i Completion Depth _79m

5.0

_ -brown siltstone lens from 5.7 to 5.8 m
SANDSTONE; brown, medium, highly broken,
madium grained, micaceous, with Righly
weathered SILTSTONE lenses up ta 1 cm
thick.

ISR AR RO AN A A |

RC-2 0

T T T B DO |

701 -RC-2: Recovery = 48%
-Core Lass = 111 cm
-ROD = 0%

il

Bowtom of Boring = 7.9 meters




WESTERVILLE, OHIO 43087
(614) 885-1953

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __ Sverdrup Associgtes, Inc. Boring Number B8-134
Project _A TH/MEG-33-30.980/0.000 Sheer 7 of 2 .
Project Number W-7139 Completion Depth __ 5-8m

Date Started: 3/2/88
Date Finished: 3/2/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___129706.500 Baring Methiod __ 8.3 cm HSA
Fasting 639740.332 . Hammer Weight _ 63-5k3
Elevation 277.6m*" Hammer Drop ____76¢cm
SAMPLE BLOWS FERCENT ! MOQISTURE ATTERBERG
wo R 160 Inecovesy| DT SOIL DESCRIFTION conrenr| u | A
55-17 |1 117 N 8rown fine SANDY SILT, little organics, trace 0oL, 7 ]
7 lelay (Topsoil). Moist. / b ;
2 4 Brown fine to coarse SAND, little clayey silt, Y i
55-2 12 72 - trace fine gravel. Very loose to medium .8 16 ! 24 5
4 _ dense. Moist. i j :
5 - -88-2: ODOT A-2-4 (Q) L :
1o= S0 |
55-3 |4 56 z e 19
& i 20
7 : z o
| - : ': ‘
[ 874 69 ~ Brown and gray CLAY, some silt, trace 3 29 © &7 22
20— coarse to fine sand, Very stiff to hard. ! | ;
" Moist, i i
- -87-4: ODOT A-7-6 (17); 1]
- uw = 718.34 KN/m3
S55 |3 44 B
7 z
] 11 2.0
4.0
586 110 67
25 Al
36 L — it
NOTES: == Elevation is approximate B -
TsAMPLETYPE GROUND WATER READING BORING METHOD
55 - 5. om O Spir Spoon Ar Completion N/A_ — m HEA - Hollow Stem Augers
G5 Geoprobe Sample FA - Solid Fiight Auger
57 Qrioltt’::/zma * After 24 Hrs x N/A " :;DA jtJ:dDFl‘j;ll{':gA s
RC Rock Cure WD - Wash Deilling

AN - Auper Sunple AT Auck Coring




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. N _ Boring Number B-134
Project _ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Nurmber W-7733 Completion Depth .. _B8m
SAMPLE BLOWS PERCENT ] MOISTURE | ATTERBERG
No | PER 15om Recovmvi aEFr_H S DESCRIPTION ) content|  w A
j ]
| 50
| S5-7 47 86 1 Gray SHALE. Hard soil/very soft bedrock.
50/3cm Bottom of Boring = 5.8 meters

NOTES: =7 Elevition 15 anproximare




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, QHIO 43081
(614) 885-1859

A

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _ml:'f—735
Project _ATH/MEG-33-30.980/0.000 Sheet 1 of 3
Project Number W-7139 Completion Depth 17.01m
Date Started: 3/3/98
Date Finished: 3/3/98
DOrilfed By: M._F.
DRILLING AND SAMPLING INFORMATION
Northing 129568. 141 Boring Method _.8:3 cm HSA/RC
Easting 639862.175 Hammer Weight __ 63.9kg
Efevation __285.5m Hammer Drop 76 cm
§S§-71 (2 | 44 Lk Brown SILT, little organics, trace coarse to ] 34
2 | - \fine sand (Topsoil). Moist. 7
- 2| Brown SILT and CLAY, little coarse to fine v 5
5$5-2 |3 i 78 1 sand. Seoft to very stiff. Moist. o 21
2 . i’
16 . .
[~ : 1.0 Light brown CLAY-SHALE. Hard soil/very
53127 | 67 | soft bedrock.
= ‘ ]
50/15cm’ ]
o : .
S5-4 |50/15cm 67
2.0 ‘
RC-T " SANDSTONE; brown and gray, medium to i
! 3.0 moderately hard, slightfy broken, medium to : !
4 coarse grained, micaceous, cross-bedded, IZ
: T friable. R
| L -RC-1: Recovery = 95% el |
. 40 ~-Corcloss = 10cm el
| % ROD = 31% tee
| | i
wores. ) o -
i SAMPLETYPE GROUND WATER READING "7 BORING METIOD
5% - B Jom OO Spit Spoon At Completinn == N/A ' e e M HSA - Haltow Stem Avgers

§ - Geoprobe Ssmplke
- Shells
nock

Tuue

gt Sl

Atrer 24 Hrg m

‘ Wash warer used during the rock coring process,

SFA - Solid Flight Avgers
MO - Mud Drilling

WO Wash Dritting

KC - faek Carng




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. I Boring Number 8-135
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 3
Project Number W-7139 Completion Depth Lﬁ,_._-
SAMPLE | BLOWS | PERCENT MOISTURE ATTERBERG
s pen 15 |necoveRy| PEH SOIL DESCRIPTION content | it ~
TRE-2 3 !
50 ]
] i
7] I
60.)
] -gr (@ 6.0m) = 14.64 MPa
1 -RC-2: Recovery = 97%
4 -Coreloss = 9cm
1 -RQD = 28%
7.0
AC-3 K
8.0 ;
. |
I
- |
R R |
| 7 i
iog0.} |
._- 1
i : ; . -RC-3: Recovery = 97% :
! X = -Core Loss = 9 ¢cm 1
-ROD = 11% 1
. 100 ; :
i N
i : ‘ i
i 1 - I
FEEa _  _RC-4: Recovery = 0% !
 -Core Loss = 30 cm
TRC-R o -RQD = 0%

- MUDSTONE; gray, very saft, highly broken,
. non-bedded, silty, slickensided, with rare
- chert nodules.

Cwores:




WESTERVILLE, OHIQ 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. ) Boring Number B-135
Project ATH/MEG-33-30.880/0.000 Sheet 3 of 3
Project Number W-7139 S Completion Depth ___17-1m _
SAMPLE BLOWS FERCENT MOISTURE ATTERBERG
~o rer 15em |pecovery] PP SO DESCRIPTION conTEnT| Lt Pl
-RC-5: Recovery = 96% @
1 -Core Loss = 6 cm 11.7] ,
"\ -RQD = 0% / i
12.0 1 SILTSTONE; gray. medium, highly broken, 12,0}~ —
1\micaceous. !
1 CLAY-SHALE; brown, soft, highly braken,
RC-6 - \sitty, slightly micaceous.
1 SANDSTONE; brown, medium, massive, fine
H to medium grained, cross-bedded, slightly
1 friable.
13.0_
1 -RC-6: Recovery = 100%
1 -Ne Core Loss
-ROD = 25%
14.0 ]
- 1
j 3 K
! 150 ]
‘ -
{RCST z ‘
| | I -qr(@ 15.5m) = 16.38 MPa \
| | | |
‘ 16,0 :
_ -RC-7: Recovery = 93%
- -Core loss = 13 cm !
_ -RQD = 64% :
i
17.0 ~ [
Botrom of Boring ~ 17. 1 meters :




‘ RESOURCE INTERNATIONAL, INC.
287 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1958

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. N Boring Number _ 8-136
Project ATH/MEG-33-30.980/0.000 Sheet 1 af 5
Profect Number W-7139 — Completion Depth o 26.5m

Date Started: 3/4/98
Date Finished: 3/5/98
Drilfed By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___129476.282 Boring Method _ 8.3 cm HSA/RC
Easting 639967, 747 Hammer Weight _635ky
Elevation 263.0m"* Hammer Drop _‘___,..Z.qff_’______
SAMPALE aLows PERCENT | MOIS TURE ATTERBERG
o peR 150m |Recoveryl DT SOIL DESCRIPTION conTent | 1L o
88-1 |7 83 N\Brown SILTY fine SAND, little organics, trace 22 .
12 1\clay (Topsoil). Moist. 23 NP NP
20 4 Brown CLAYEY SIL.T, little fine sand, trace
55-2 114 67 7 coarse sand. Hard. Moist. 0
20 -85-1: ODOT A-4a8
26 !
' r.o’] 10
Variegated brown, red, and gray weathered
58-3 133 a4 100 1 MUDSTONE. Very soft bedrock.
_B0/15cm! ]
: ] !
54 2 89 ] 5
s 6 2.0 |
] |
!
73 ] '
3.0
‘ i
b =
i :
i : i <0 ‘_';
| 55-6 44 100 3 )
- 50/8cm 1 _ 44 "
r ! - MUDSTONE,; variegated red, brown, and .
NOTES: ** Elevation is approximate; NP .. Non-plastic sample.
T U SAMPLETYRPE 7 GROUND WATER READING BORING METHOD
8% & 1em QD Spht Spoan At Complelion N/A ‘....__.______ m HEA - Holtuw Stem Augers
G5 - Gewprotde Sample SFA - Sord Flight Avgers
&7 - S/ve!‘l‘iy Tube " Alrer 24 Hrg L v N/A__ e m MO - Muld Dn'li'n; i
AL Rack Care *Wash water used during the rack coring process. WO Wash Deiling
W g el AC - Ruck Cunrny



WESTERVILLE, OHIO 43081

RESOQURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number . B-136
Project _ATH/MEG-33-30.980/0.000 Sheet 2 of 5
Project Number W-7739 Cornpletion Depth _285m )
e | o e ] e soxoeanrron o]
| gray. very soft to medium, highly broken, 7
- nan-bedded, silty. calcareous, slightly jointed, P
5.0_] With rare nodular fimestone. %
E w7
1 -RC-1: Recovery = 77% .
4 -Core Loss = 38 em
1 -RQD = 0%
6.0_]
RC-2 ]
] |
1 -RC-2: Recovery = 98%
7.0  _Core loss = 3 em
1 -AOD = 0%
ARC-3 | ]
80 -RC-3: Recovery = 44% ' : i
+ -Core Loss = 3% cm [t ‘
i -RQD = 0% - 1
RC-4
1 -RC-a: Recovery = 22% :
1 -Core Loss = 64 cm
8.0 -RQD = 0%
RC5 '
' | ]
i | | 4 -RC-5: Recovery = 60%
! ; -Core Loss = 30 ¢m
j 1 -RQD = 0%
! i ]
i RC6 ; 10.0]
i 1 -ACc-6: Recovery = 72%
1 -Core loss = 14 em
| I -RQD = 0%
RET | -

11.0.

i

NOTES: ** Elevation is approximate; NP = Non-plastic sample,




WESTERVILLE, OHIO 43081
{6714) 885-1953

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT QF SOIL EXPLORATION
Client Sverdrup Assogiates, Inc. ) Boring Number B-136

Project _ ATH/MEG-33-30.980/0,000 Sheet 3 of 5
Project Number W-7739 Completion Depth __26.5m
RCENT MOISTURE ATTERBERG
SAxop‘E P:;olv;fm nfcovsﬁv oerTH SOU DESCRIPTION conTent | w AL
v
-RC-7: Recovery = 10%
~Core Loss = 137 ¢m #
1 -RQD = 0% s
12.0
RC-8 ]
] -RC-8: Recovery = 88%
13.01 -Core loss = 16 cm
4 -RQD = 0%
. | -AC-9: Recovery = 100%
RC-9 4 -No Core Loss
RC-10 1 -RQD = 0%
14.0  -slickensided from 13.7 to 15.2 m
; 1 -RC-10: Recovery = 96% i :
i 1 -Core Loss = 6 cm '
| 4 -RQD = 8%
; ]
| 15.0..
| ! 1 -gray, medium hard SILTSTONE lens from
\RC-17 . 15.71 to 15.4 m :r
‘ < SANDSTONE; brown te gray. medium, i
i | massive, fine to medium grained,
1 cross-bedded, micaceaus, slightly friable.
16.0 < -RC-11: Recovery = 100%
Y -No Core Loss
- -RQD = 80%
| : - gr(@76.2m) = 21.24 MPa
| ‘
RCT72 R
12.0-
| -
w |
-RC-12: Recovery = 96%
-Core Luss = 6 cm
-RQD = 35%
18.0

NOTES: ** Elevarion is approxanaie; NP = Noeoplastic sample.




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. . Boring Number __ 8136
Project _ ATH/MEG-33-30.980/0.000 Sheet . 4 of 5
Project Number W-7139 Completion Depth ___28.5m
SAMPLE BLOWS PERCENT MOISTURE ATTERBERG
wo PER 15cm  lmecoveny| PEFTH SOUL DESCRIPTION content| 1 |1
RC-13 1 -slightly broken from 18.3to 21.7 m
180
4 -RC-13: Recovery = 100%
1 -No Core Loss
1 -RQO = 33%
RC-14 200
i -RC-14: Recovery = 96%
i j -Core loss = 6 cm
! 4 -RQD = 27%
21,0L:
= CLAY-SHALE; gray, soft to medium, highty
AT 7E = broken, silty, slightly pyritic, with
- _ interbedded gray, maderately hard
! - SILTSTONE lenses up to 8 em thick.
220  -gron siltstone (@ 21.9) = 52.08 MPa
_  -RC-15: Recovery = 100% :
- -No Core Loss :
i - .RQD = 16% !
i i - i
. 289 .RC-16: Recovery = 50% ‘
| , ~ «Core Loss = 30 cm !
; - -RQD = 0% ‘
RC77 ‘ ~ MUDSTONE; red and gray, very soft to i
| medium hard, highly broken, calcareous, ‘
! ; non-bedded, slickensided, silty.
! i . | 2an” -RC-17: Recovery = 58% .
i : : {249~ _Core Loss = 40 cm ! :
: ! . I -ROD = 0% ; ‘
i . - - . H |
'_..__._..7__} ‘ -reddish brown fine SANDY SILT present ; ! !
RC-18, *from 24.3 to 24.7 m :

-RC-18: Recovery = 100%
-No Core Loss
250 . -AQD = 0%

NQTES: *~* Elevation is approximate; NP = Non plastic sample.




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 430817
(614) 885-1969
REPORT QF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number B-136

Project ATH/MEG-33-30.980/0.000 Sheet 5 of 5

Project Number .._W-7138 Completion Depth __26.5m
'- - /7
RC-19 1 -RC-19: Recovery = 25% 7
1 -Core Loss = 46 cm Z
1 -RQD = 0% 7
RC-20 ] %,
26.0_] //,
4 -RC-20: Recovery = 95% e
1 -Core Loss = bcm
1 -RQD = 0% 26.5 5//

Bottom of Boring = 26.5 meters

i
i
I
[ S A
NOTES: ** Elevation is approximate: NP = Non-plastic sample,




Client

Project

Project Number

WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Sverdrup Associates, Inc. - Boring Numper __B137
ATH/MEG-33-30.980/0.000 Sheet 7 of 2
Completion Depth M_

Date Started: 3/3/98
Date Finished: 3/3/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing S Boring Methog _ 83 cm HSA/RC
Easting Hammer Weight
Elevation .. Hammer Drop - .
SAMALE Blows MOISTURE ATTERBERG
NO PER 15cm S0IL DESCRIFTION CONTENT B u o
85-1 |1 NDark brown CLAYEY SILT, little organics, et —
- \trace fine sand (Topsoil). Moist. / I 32
- Brown to red SILTY CLAY, trace fine gravel, I
88-2 12 ] trace coarse to fine sand. Soft 1o stiff. 37 18
Moist,
-88-2: ODOT A-6b (11)
$5-3 |4
]
55-4 |30 | Brown highly weathered SANDSTONE. Very
' soft bedrock.
50/10cm 4 i
58-8 |12
j
:
"RC-T SANDSTONE; brown to gray, medium, ; ’
! 1 massive, medijum grained, micaceous, !
I U cross-bedded, frisble.
NOTES: ) -
T T saMPLETYIE " GROUND WATCR READING Tsomne mrTnon
85 . & tom 0D Split Spoon At Completion == N_/A__.:...___ c.om HYA - Hollow Stem Augeis

G5 - Geoprobe Sample
ST . Shetbry Tube

RC - Rock Core

AR g Sl

SEA - Solid Flight Augers
o MD - Mud Dritiing
W - Wash Orilling
HL - Aock Cunng

After 24 Hes | !‘ N./A

*Wash water uscd during the rock coring process



A

REPORT OF SOIL EXPLORATION

RESQURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 4308171
(614) 885-1959

Client Sverdrup Associates, Inc, Boring Number . B. '7.‘?.,7_
FProject ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Praject Number Weztsg . Completion Depth 0.1 m
BAMALE ows PERCENT MOISTURE ATTERBERG
G ven 1mem |orcovey| DEP SOHL DESCRIFTION conrent | 1L A
5.0_]
1 -RC-1: Recovery = 59%
4 -Core loss = 3 cm
60 | -RAD = 64%
70 -qr (@ 6.9 m) = 24.24 MP3
RCs 1
g0
-RC-2; Recovery = 100%
=  -No Core Loss
T O-RQD = 62%
2.0_]
T MUDSTONE! gray, Very soft to soft, highly
; i broken, non-bedded, micaceous, slightly
‘! j! pyritic. i
b i
e 10.7;
! Bortom of Boring = 10.7 meters ‘
| |
I
' !
] |




WESTERVILLE, OHIO 43081
{614) 885-1859

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-138
Project _ ATH/MEG-33-30.980/0.000 Sheer 1 of 1
Project Number W-7139 Completion Depth _ 1.7m

Date Started: 3/2/98
Date Finished: 3/2/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___129273.649 Boring Method __8:3.6m HSA
Easting 639987.372 Hammer Weight _83.5k3
Elevation __243.6 m Hammer Drop 76 cin
SAMPALE sLows FPERCENT MOISTURE: ATTERBERG
o PR 150m |mecoveny| OFT SO DESCRIPTION CONTENT |  LL ]
58-1 |1 67 1 Brown SILTY fine SAND, little arganics, trace 01 .
2 _—\clay (Topsoll}. Maist. / 27
2 4 Brown fine SANDY SILT, little coarse sand, 0.5
8T-2 1 100 j\litrle clay, trace fine gravel. Soft to medium | HH 23 46 21
J\stiff. Moaist, | T
41 -88-1: Visual ODOT A-4a _] 0
T 1.0 Brown SILTY CLAY, trace coarse to fine 1 1B
e - sand, trace fine gravel. Moist. -
85-3 ’330 80 1\ -s7-2: 0poT 4-7-6 (15) ~ 12
50/8em 4 Brown highly weathered SANDSTONE. Very
1 soft bedrock.
i -+ _Auger refusal @ 1.7 meters —_
; Bottom of Boring = 1.7 meters
1
i
i
i | !
{ |
i | ; i
\ : ‘
! : ; !
| h | !
] | |
! i ! i :
| |
1
i i |
- i - ! i -
NOTES: |
T T sameLETYRE ' GRbUNTD WATER READING BORING METHOD -
55 - B. fem QD Spht Spoon Al Complerian :-_'_LV/_A_ o . m HEA . Hodow Stem Avgers
GS - Groprobe Sample SFA - Sakg Fright Augers
ST - Shelby Tube After 24 Ars Y ,.V/A_ m MO - Mud Dribng
R Aok Core WD - \Vash Urihng

- Auger Snpl RC - Rock Caring




WESTERVILLE, OHIQ 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 287 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, inc. _ Boring Number _ 8139
project _ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Praject Number W-7133 Completion Depth _ 92m

Date Started: 3/6/98
Date Finished: 3/6/98
Driffed By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing.. 129179.547 Boring Method 83 em HSA/RC
Easting 640059.404 . Hammer Weight __ 83.5kg
Elevation 249.6 m** , Harnmer Drop ____76¢€m
SAM, 3 PERCENT MOISTURE ATTERGERG
N:‘ £ P::Dlv:tm \RECO VERY | DEPTH SOl DESCRIFTION CONTENT iL P
55-1 |2 A NBrown SILTY fine SAND, little organics, trace oU .
2 :\clay (Topsail). Moist. / 20
2 Y Brown SILTY fine SAND, little clay, trace fine
55-2 13 89 7 gravel, trace coarse sand. Soft to very stiff. 15 NP NP
6 1 Moist.
70 1 -55-2: 0DOT A-4a (1)
T 1.0
355 |7 78 R | 15
10 ] i
| 75 -
554 |14 80 1 Brown highly weathered fine grained 0 l
44 2.0 SANDSTONE. Very soft bedrock. ;
50/8cm 1 -88-4: Visual ODOT A-38
555 |41 73 ] 7 i
50/ 1 3cm! |
1 2.0 i
i .
i
i ; K
i " 4o 3
856 |12 -7 I Brown SILTY CLAY, littie coarse 1o fine sand. 18
: 13 ! i - Very stiff. Moist. '
'} 16 —
U NOTES: ** Elevation is appraximate; NP = Non-plastic éample.
T sameteTYRE _C;RBUN_D WATER READING BORING METHOD
38 - 5. 7em QO Spin Spoon Ar Compleran = . A_//A ‘_ e m HEA  Holtow Stem dugers
G5 - Geoprobe Sample SFA - Sofid Flight Augees
BT - Shaihy Tube After 22 Hrs Y NA m MD - Mud Drifling

RC - Rock Care " . . s M
. ) Wash water used duning the rock coring process i Vash Deitrg
A% . Auger Sample E AC - Aack Cariny




' RESOURCE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
‘ WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT QF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _.B_:L‘
ATH/MEG-33-30.980/0.000 . Sheet 2 of _._2

Project
Project Number W-7139 Completion Depth _92m

SAMPLE | BLOWS | PERCENT MOISTURE|  ATTERBERG
o PER 150m |RECOVERY| PEPTH SOIL DESCRIPTION covtent| o A

5.0 Brown changing to gray, highly weathered
fine grained SANDSTONE. Very soft
bedrock.

Ll

RC-1 CLAY-SHALE; gray, soft, highly broken, sifty,
6.0 micaceous, slightly weathered.
MUDSTONE; red and gray, very soft to soft,
highly broken, non-bedded, silty, with
nodular limestone.

-RC-1: Recovery = 79%

-Core Loss = 26 cm

-RQD = 0%

7.0_]

-RC-2: Recovery = 40%
-Care Loss = 37 cm
-ROQD = 0%

-RC-3: Recovery = 50%
-Core Loss = 23 cm

60 _ROD = 0%

RC-4

Q
[
[N B A A A A

-RC-4: Recovery = 32%

-Core Loss = 82 cm

-RQD = 0%

-RC-A: Recovery = 60%

-Core Loss = 12 cm :

-RQD = 0% S —
Bottom of Boring = 9.1 meters

RC-5 2.0

NO ‘I’ES.-. < Efevarion is app.rb;.i;n;-u.e:-,:"l-\ip = Nan-p/as.ric saﬁ;;:le




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614 885-1959

I\

REPORT OF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Nurnber B- 7'40
Project _ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Project Number W-7139 Completion Depth L 91m

Date Started: 2/27/98
Date Finished: 2/27/88
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing ___128997.562 Boring Method __ 8.3 cm HSA/RC
Easting 640104.744 Hammer Weight .. 835k9
Elevation 25 1'_5 m - Hammer Drop ____8¢ecm
SAMPALE BLOWS PERCENT MOISTURE | ATTERBERG
wo seR 160m |Ecavery) EFTH SO DESCRIPTION CONTENT| Lt A
55-71 |3 78 1 Brown SILTY fine SAND, little clay, trace ot 20
2 1 \erganics { Topsoil). Maist. /
A 2 4 Brown SILTY fine SAND, little clay, trace
8§8-2 |2 83 1 coerse sand, trace fine gravel. Soft to stiff. 18
6 i ] Maist.
8 4 -88§-2: Visual ODOT A-4a
1o 1.1
58-3 116 100 | Brown weathered SANDSTONE. Very soft iy 14
33 1 bedrock. 3
50/15cm), -
i ] e
i -": :.
-4 |60/13cmi "t
| 88 V 60 20 Vz-:
- __j ! = ) : |
RC-1! : | SANDSTONE, brown to dark brown, medium, -
i : 3.0 fine grained, skightly broken, micaceous. M
| - :
| ; :
i M
| . ; .
| : 1 -RC-1: Recovery = 75% .
! ag - -Coreloss = 46 cm M !
! Y LRQD = 36% N :
| : |
| )
i . _-gray limestone lens from 4.4 to 4.5 m s
NOTES B
) TTUSAMPLETYPE T GROUND WATER READING BORING METHOD
55 . 5 ieo: OD 5plit Spoon Ar Complation - .,_VA...:_.. —— R ] HSA - Hollaw Stem Augers
G5 - Geoprobe Sample SFA . Sakid Flight Augers
ST - Shethy Tube ” Afrer 24 His A N/A " mD M:d Dn/!gfn; o
RC - Rock Core WO - Lvash Oty

" Wash water used during the rock coring process.
A8 Auper Sanple K g A RC - Rock Coung




REPORT OF 50/L EXPLORATION

281 ENTERPRISE DRIVE

WESTERVILLE, OHIO 43081

" RESQURCE INTERNATIONAL, INC.

(614) 885-1952

Client __Sverdrup Associates, Inc. Boring Number _Bi140
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number W-7139 Completion Depth 9.1m
RC-2 1 SANDSTONE; gray, hard, massive, fine
grained, calcareous, micaceous.
50 | -qr(@ 4.7 mj = 62.30 MFa
1 -RC-2: Recovery = 100%
6.0.; -No Core Loss
7 -RQD = 70%
) i SANDSTONE; dark brown to brown, medium
' - to moderately hard, slightly broken, slightly
_ jointed, fine to medium grained, micaceous,
70 -: cross-bedded, slightly carbonaceous.
RC-3 : ‘ E
‘ ' oso 7 MUDSTONE: brownish gray, saft, highly
! v %Y= broken, non-bedded, sifty.
) ! : -
! ! T -RC-3: Recovery = 100%
' ; ) _ - -No Core Loss
i | | ; : -RQD = 24%
': . Y o f
i Bottom of Boring = 9.7 meters




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 885-1859

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Nurnber B-141
Project ATH/MEG-33-30.980/0.000 o Sheet of . 2
Project Numnber w-7133 Compiletion Depth __61m

Date Started: 3/8/98
Date Finished: 3/8/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___ 128784330 Boring Method __8-3 cm HSA/RC
Easting 640191.047 Hammer Weight __83.5kg
Elevation 244.2m*" Hammer Drop 76 cm
SAMPLE BLOWS PERCENT MOISTURE: ATTERBERG
~o #eR 15cm  |mEcovery| OFFT SOIL DESCRIPTION conTENT | 1L [
1 Gray fine to coarse GRAVEL. Very dense. 03[L2]
1\Pamp. o 17
85-1 |16 78 1 Brown highly weathered SANDSTONE with .
34 7 sifty clay interbeds. Very soft bedrock. .
42 - .
1.0 R34
§5-2 |80/10cm B0 T EANDSTONE: brown, soft, highly broken, B
1 very fine grainad, siity, micaceous, friable.
. ] ;
§5-3 {80/8em | 100 i _‘
] 2.0 _ i
R I
RC-1 1 :
3.0
i | ]
I !
| -RC-1: Recovery = 96%
! 0] -Core Loss = 7 cm
; Y= _RaD = 0%
I ]
_—
{ I 1 o —— .
“ NOTES: ** Elevation is approximate.
SAMPLE TYFE i Gﬁoﬂ}q}_;&?ﬁ READING ’ BORING METHOD
$§ 6. 1cm OD Spht Spoun ar ¢ o A m HSA - Hollow Stem Augers
GE - Geaprobe Sampie SEA - Sokid Flight Augers
ST - Shelby Tube After 2% Hres v N/A o MD Mf:d Dn'l’?in; “
AL Rock Cure W - Wash Drifling

*Wash water used during the rock canng process.
A% - Auger Runphe g 94 RC - Hpck Curng




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, inc. Boring Number _Brdr
project _ATH/MEG-33-30.980/0.000 Sheet 2 of __ 2
Profect Number wW-7139 Comgpletion Depth _ 6.1m _
FERCENT MOISTURE ATTERBERG
s‘ff:‘ £ Fg:ol‘:csm recoveay| CFFTH SOl DESCRIFTION CONTENT | 4L A
RC-2 1 SANDSTONE, dark brawn, rnedium, slightly 4.6
- broken, micaceous, cross-bedded.
5.0_|
1 -gr(@ 5.2m) = 26.43 MPa
1 -RC-2: Recovery = 83% i
1 -Core Loss = 26cm !
1 -RQD = 45%
6.0

6.1

Bottorn of Boring = 6.1 meters

i
| i !
! i
! i
NQTES: ** Elevation is appraximate.




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number _ B-142
Project . ATH/MEG-33-30,980/0.000 sheet 1 of 2
Profect Number W-71339 . Completion Depth _7am

Date Started: 3/13/98
Date Finished: 3/13/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___128629.446 Boring Method __8-3 ¢m HSA/RC
Easting ___ 640261.239 Hammer Weight _ 635k _
Elevation 247.0m Hammer Drop _ 76em
SAMPLE FERCENT MOISTURE ATTERBERG
o Pg:olv;:m recovery| 2T SOIL DESCRIPTION CONTENT | 1L A
855-1 |1 56 1 Brown SILTY fine SAND, little organics, trace ol
2 :\_clay (Topsoill. Moist. 23
| 2 1 Brown fine SAND, little coarse sand, little sift
55-2 |8 83 5 and clay, trace fine gravel. Very loose to 15
6 ~ very densa. Moist.
77 4 -85-2: 0DOT A-38
1.0.]
55-3 19 100 ] 14
17 ]
24 ]
[ §5°4 |29 | 73 20 “ -85-4: ODOT A-3a 10
20/ 1 3cmy ’ .{ Brown SANDSTONE. Very soft bedrock.
1
R i ;
RC-1 I"SANDSTONE: brown, mediurm, highly broken,” :
i 3.0 fine to medium grained, micaceous,
! i 4 cross-bedded, friable.
| |
| i
i | ;
i 1 -RC-1: Recovery = 95%
i ap -Core Loss = 9 cmm
i i D -RQD = 0%
| i ‘
| 1 :
e el - 1
i NOTES:
© SAMPLETYPE GROUND WATER R T PORING METHOD
88 - 5 1cm QD Splir Spoon At Complation —_N/A__‘ -—m HEA - Hollow Stem Augers
G5 - Gepprope Sampir SFA - Sokd Flight Auger
87 - Shelbe Yute Alter 24 Rrs _ :v_ N/A__ P " MD - Mud Dnzn; e
‘if f:l"kl fh.‘.f.;h- *Wash water used during the rock coring process. ;‘LD :‘::hcg""/’z’g




WESTERVILLE, OHIO 430817
{614) 885-1952

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number __& 142
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number W-7139 Completion Depth 7.9m
RC-2 ]
50_]
1T MUDSTONE; gray, very 5ot 1o soft, highly
4 broken, silty, non-bedded.
1 -RC-2: Recavery = 100%
1 -No Core Loss
RC-3 1 -RQD = 0%
6.0_]
7.0 -RC-3: Recovery = 100%
4 -No Core Loss
1 -RQD = 7%
: e 7‘ 7 ’
SILTSTONE: gray, medium, massive, 7.8

' \\arenaceous, micaceous, cross-bedded. f

-gr (@ 7.8 m) = 48.35 MPa /
Bottom of Boring = 7.9 meters




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF S0IL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number 8-143
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 of 3
Project Number W-7133 Completion Depth ___18.0m

Date Started: 3/12/98
Date Finished: 3/12/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 128553.600 Boring Method __5-3 ¢cm HSA/RC
Easting 640337.139 Hammer Weight _ 63.5kg
Elevation __247.9m Hammer Drop 76 cm
5"’:’”;'-5 Pg;""’s"fm n@?&fg\r DERTH SOIL DESCRIPTION ggfmf L’: "EREERGPL
55-1 |2 89 1. Brown SILT, some fine sand, little organics, Orlts 4
2 :\trace clay (Topsoil). Moist. / /; 27
3 4 Brawn SILTY CLAY, little fine sand, trace /,
88-2 13 67 - fine gravel, trace coarse sand. Medium stiff <y 22 30 17
i 5 1 to very stiff. Moist, s
! 10 -8§5-2: 0DOT A-6Ga (8)
1.0
55-3 18 89 ] 18
12 -
| E——— 76 g
855-4 6 56 207 19
Y B
N 14 - "
2 | i
I e . 26 L
| $5-5 :60/73em 60 1 Brown SANDSTONE. Very soft badrock. 2.7
RC-1 . | 1 SANDSTONE: brown, medium, highly broken,
| 3.0 .\ micaceous, fine grained, cross-bedded.
; ' o.gr (@ 2.9m) = 12.05 MPa
-RC-1: Recovery = 35%
-Core Loss = 9 cm
LO-RQD = 19%
| 4.0 1 4.00s 44
[ | X MUDSTONE; brown to gray, very soft to {
I | | soft, highly broken, silty, nen-bedded, ;
i = slightly jointed, slickensided.
il - o
NOTES.
SAMPLETYPE  GROUND WATER READING T T BoRING METHOD
55 - & 1cm 0D Spihit Spoon At G it = NA a HEA . Holigw Stam Augers
GE - Geoprobe Sample SFA - Solif Flight dugers
8T - Shelby Tube After 28 His A N/A e m——— Il MO Aurd Drifling
RC  Rock Coee WY - Wagh Drdtng;

*Wash waler used during the rock coring process . .
A - Awper Sanple RC - Ruek Conng




Client

REPORT OF SOIL EXPLORATION

Sverdrup Associates, Inc.

__ATH/MEG-33-30.980/0.000

Profect

Project Number

Ww-7139

SO, DESCRIFTION

SAMPLE | BLOWS
~o FER 150m

RC-2

RC-3

RC-4

&
]

N
<

8.0.

PR TN R

1

PRSI R IR P R IS |

-RC-2: Recovery = 40%
-Core Loss = 97 cm
-RQD = 0%

-RC-3: Recavery = 62%
-Core Loss = 58 cm
-RQD = 0%

RESOURGE INTERNATIONAL, INC.
281 ENTERFRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

Boring Number

Completion Depth

" SILTSTONE: gray, moderately hard, massive,
micaceous, arenaceous, cross-bedded.

-gr (@ 8.0mj = 69.75 MPa

-RC-4: Recovery = 100%
-No Core Loss
-RQD = 89%




WESTERVILLE, OHIO 43081
{614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 2871 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Assgciates, Inc. Boring Number _ B-143
Project ATH/MEG-33-30.880/0.000 Sheet 3 of 3
Project Number __W-7139 Completion Depth ___18:0m __
e | ows | ateam) oo o] AT
1 -RC-5: Recovery = 95% ]
1 -Core loss = 9 cm .
1 -RQD = 44% - —
12.0 =
RC-6 ] _—
13.0 I SANDSTONE: Brown to fight brown,
1 moderately hard, massive, medium to cosrse
] grained, micaceous, cross-bedded, slightly
1 friable.
1 -RC-6: Recovery = 98%
14.0.] -Core Lass = 6cm
-0\ .RQD = 53%
1 ]
| !
18.0 ] !
BT | |
i :
| _ !
] i
16.0
1 -RC-7: Recovery = 100%
; ' 4 -No Core Loss
D yz0] -RQD = 76%

' Bottom of Boring = 18.0 meters’




A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

- Ruck Cure
gt ampl

Client Sverdrup Associates, Inc. Boring Number B-144
Project ATH/MEG-33-30.980/0.000 Sheet 1 of 7
Project Number W-7139 Completion Depth 3.0m
Date Started: 3/8/98
Date Finished: 3/8/98
Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
Northing 128411.184 Boring Method __8:3¢m HSA
Easting 640360.868 Hammer Weight __63:5 kg
Elevation _233.0m Hammer Drop 76 cm
§5-7 |12 78 4 Brown fine SANDY SILT, little organics, trace 070 &
7 ]\clay {Topsoill. Moist. _/ o 27
. 3 - Brown to red SILTY CLAY, some to trace fine
55-2 |4 67 1 gravel (rock fragments), trace coarse to fine 25 41 19
4 ] sand. Soft to stiff. Moist.
6 4 -88-2: ODOT A-7-6 (12)
1.0.]
55-3 |4 67 ] 27
5 1
8 B T
] ]
55-4°13 89 ] 29
5 20 e
& ] [
] o
P! E L4 :
55-5 4 94 i
25
6 s
! 6 2.0 . e 30—+
i Bottom of Boring = 3.0 meters |
1 ; i : ]
| | !
\ i i ‘
1 L i ‘ |
) ' H [ ' i ¢
. | | |
| l
| 1 ! -
" NOTES:
T SAMPLETYPE GROUND WATER READING BORING METHOD
55 - 5.16m OO Sphit Spoon Ar Compietion = DIV . ... m HSA - Hollow Stem Augers
G5 - Geaprohe 5 e SFA - Solid Flight Auger:
ST - Shelby Tub:mg : After 24 Hrs _Y_ AL/’_Q e wieme e e e s m MO - Mud D“’iﬂ.:? o

Wi . Wash Qrihng
HC . Aack Canng




A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIQ 430817
{674) 885-1959

SAMPLE TYPE
5. 1em Q0 Spia Spoon
Geaprobe Sarnple
Shethy Tube
Aogk Core
Auser Sagple

55 -
GS -
57
RC
AN

Client Sverdrup Associates, Inc. Boring Number B-145
Project _ATH/MEG-33-30.980/0.000 Sheet 1 e 1
Project Number W-7733 Completion Depth .. 2:7M
Date Started: 3/27/98
Date Finished: 3/27/98
Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
Northing 128314.725 Boring Method _83cmHEA
Fasting 640413.720 Hammer Weight __83-5kg
Elevation 226.6 m*"" Harnmer Drop ____ 28 ¢m .
85-1 |7 72 4 Brown fine SANDY SILT, little coarse sand, 0.7 1
2 1\trace organics, trace clay (Topsoil). Moist |/ — 24
2 4 Brown SILTY CLAY, some fine sand, little —
858-2 (2 83 1 fing gravel, trace coarse sand. Soft to stiff. — 20
3 2 Moijst. —
4 4 -88-2: Visual ODOT A-6b —
1.0] -
55-3 |5 100 ] — 19
s b [
14 I
A 67 bon 20— 13
7949 "1 Brown SANDSTONE. Very soft bedrock. i
$5-5 |50/10cm 75 2.7 8
Bottom of Boring = 2.7 meters
1
! :
| i ;
i
i NO TES.: ¥ Llevation is app‘mximale. ) - -

GROUND WATER READING
Dry

Y N/A

Ar G

After 24 Hrs

BORING METHOD
HEA - Hallow Srem Augers
BFA - Solid Fught Augers
MO - Mud D-ling
WD - Wash Jriting
RC . Rock Cr g



A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.

2871 ENTERPRISE DRIVE

WESTERVILLE, OHIO 43081

{674} 8B85-1959

Client __ Sverdrup Associates, Inc. Boring Nummber __B-146
Project _ATH/MEG-33-30.980/0.000 Sheet T of 1
Project Number .. W-7139 Completion Depth 20m
Date Started: 3/8/98
Date Finished: 3/8/98
Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION '
Northing____128187.583 Boring Method __ 3.3 €m ASA
Fasting 640433.258 Hammer Weight _ 63-5kg
Elevation 222.0m Harmmer Drop .20 €m
s‘:oﬂf Pgéoy“sfm R:i”(f\f::y DEPTH SON DESCRIPTION "ggﬁﬂf Iy ”EMERLL_
858-1 |1 33 1 Brown SILTY fine SAND, Iittle organics, trace QL
2 ] clay (Topsoil). Maist. / 21 NP NP
7 J Brown SILTY fine SAND, little clay, trace
55-2 12 57 1 coarse sand, trace fine gravel. Soft to very 76
4 1 suff. Moist.
I 4 -88-1: ODOT A-4a (3)
1o
T 85-3\5 67 ] 14
77 ]
12
i i 1 Brown SANDSTONE, Very soft bedrock.
S ; i ]
[ SS4 |50/13%em 80 | ] 5
T i | - Botlom of Boring = 2.0 meters
i | i
| , i .
! i | j

_I_V_DT'ES.' NF = Non-plastic sample

SAMPLE TYFE GROUND WATER READING
5§ - 5 Tem OD Sofit Spoon A Completion - Dry R
GF  Geowrobe Ssmpio
ST Ehatoy Tube anerzsmns Y VA m
RC - Ruck Cone
AS - Ve Aamiple

BORING METHOD
HSA - Hotiow Stem Augers
SFA  Snlin Fiight Augers
W - Mud Diing
WL - Wash Drilliery
RC - Rock Coring



‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OHIO 43081
(614] 885-1959
REPORT OF S0IL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-147
Project _ATH/MEG-33-30.980/0.000 Shoer 7 of 2
Project Number __W:7139 Completion Depth ___6:1m

Date Started: 3/16/98
Date Finished: 3/16/88
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 128073.940 Boring Method _ 8.3 cm HSA/RC
Easting 640574.984 Hammer Weight _ 63.5kg
Elevation __234.1m Hammer Drop ____18.6m
SA;I":‘E ng?ar‘:csm nﬁ\fg;v DEPTH SOIL DESCRIPTION ‘é’gﬁﬂ: L’: ”ERBERZ
58-1 |12 89 1 Brown SILTY fine SAND, little organics, trace 0.1~ |
3 1\coarse sand {(Topsofll. Muoist. 22
3 1 Brown SILTY fine SAND, little clay, trace
55-2 |5 78 1 coarse sand, trace fine gravel. Medium stiff 15
7 ] te herd. Moist to damp.
10 4 -885-2: Visual QDOT A-4a
1.0_]
55-3 |7 67 J 12
13 ]
A 21
554 |27 917 20 ] 9
50/13¢m " Brown SANDSTONE. Very soft bedrock.
i 7 . i e
RC-1 i 1 SANDSTONE; dark brown, medium to
' a3.0.| moderately hard, highly broken, medium
| grained. slightly jointed, with interbedded
1 brown CLAY searns up to 3 cm thick.
-RC-7: Recovery = 100%
20 Mo Core Loss
g Y -RQD = 6%
|
i I i -
I NOTES:
T T SAMPLETYRE . GROUND WATER READING BORING METHOD
85 - B.1¢m 0D Split Spoon At Ci i 1 N A : - m HEA - Hollow Stem Augers
G5 - Geaprobe Sample SFA  Solid Flight Augers
BT - Shetty Tuhe " Alter 24 Hrg v N/A m M Mud I')n/lgm:y iy

RC . Rock Core . - W ash D
Wash warer used during the rock cofing process. patt fnitiig
AR e Sanple : R Aok Gy




‘ RESOURCE INTERNATIONAL, INC,
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
(614} 885-19589
REPORT QF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number __B-147

Project ATH/MEG-33-30.980/0.000 Sheet 2 __of 2 o

Project Nurnber W-7139 Completion Depth ___8:1M
RC-2 SANDSTONE: brown, medium, highly broken, %%

5.0

A B N A

medium grained, micacecus.

-RC-2: Recovery = 98%
-Core Loss = 3 cm
-RQD = 8%

Bottam of Boring = 6.1 meters




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-74§
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Project Number W-7138 n Completion Depth _7om

Date Started: 3/16/98
Date Finished: 3/16/98
Drifled By: M.E

DRILLING AND SAMPLING INFORMATION

Nerthing 127947.519 Boring Method __ 8.3 cm HSA/RC
Easting 640673.054 Hammer Weight L6365k
Elevation 235.7 m Hammer Drop ___.76¢m
SAMPLE BLows PERCENT i MOISTURE ATTERBERG
NO PER 160m - |RECOVERY DEFTH ; S0U, DESCRIFTION CONTENT w . &
8§51 12 61 L Brown fine SANDY SILT, little organics, trace 0.1 .
2 _—;\caarse sand (Topsoil). Moaist. 22 !
| 2 < Brown fine SANDY CLAY, some silt, trace ‘
5-2 |3 67 ~ coarse sand. Soft to medium stiff. Moist. 20
& .
7 -
i orel :
55316 44 : ] _ 1.2 13 |
16 I Brown SILT, trace clay, trace fine sand. Stiff !
24 - to hard. Moist.
! - ) 7.7
! " Brown SANDSTONE. Very soft bedrock.
55-4 |50/13cm 80, - " ery 8
1 A
5
I ' ) . 2.6
RC-71 _ SANDSTONE; brown, medium, slightly
. © broken, medium grained, micaceous,
3.0 _ cross-bedded, friable. X
I - :
PR -brown clay seamn from 3.8 10 3.9 m
7. -RC-1: Recovery = 98%
-Core Loss = 4 cm !
- -RQD = 0% ;
[ ' :
NOTES:
) TSAMPLE TYRE T GROUND WATER READING "BORING METHOD
55 . 5. 1em QD Split Spoon A L it N/A * m H5A - Hollow Sten Augers
GE . Geoproty: Sample BFA . Sohd Fiight Augers
ST . Shothy Tube " Alrar 2d Hrs Y N/A e D Mo - MZd DIZZ:_; 5

RC - Rack Con
A8 - Anper Sample

WO - Wash Dritling

* Wash water used during the rock coring process,
k AL - Rack Coring




A

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(6714) 885-1959

REPORT OF SOIL EXPLORATION

Bottom of Baring = 7.0 meters

Client Sverdrup Associates, Inc. Boring Number 8-748
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Profect Number W-7133 Completion Depth 7.0m
SAMPLE | BLOWS | PERCENT MOISTURE|  ATTERBERG
WO | feER18em |Recovery| P SOUL DESCARIFTION AT
RC-2 ] sl
5.0 e
1 -RC-2: Recovery = 100% Es;
80_1 -MNo Core Loss vos
1 -ROQD = 43% i
7.0 ] 7.0la0




Client

A

RESOURCE INTERNATIONAL, INC.

281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
{614) 885-1959

REPORT OF SOIL EXPLORATION

Sverdrup Associates, Inc.

Project

ATH/MEG-33-30.980/0.000

Project Number W-7739

Boring Number _B8-749
Sheet 7 of 7
Completion Depth ___.="

Date Started: 3/17/98
Date Finished: 3/17/98

Drifled By: M.F.
DRILLING AND SAMPLING INFORMATION
Northing 127824.846 Boring Methoo _ 8.3 €m HSA
Easting 640730.283 Hammer Weight _E35kg
Elevation 2716.7m** Hammer Drop 76 cm
88-1 |7 100 4 Brown SILTY CLAY, some fine sand, little N
2 1 organics, trace coarse sand (Topsoil). Moaist. 0.3k "
7 1 Brown SILTY fine SAND, some clay, little 42
512 100 7 coarse sand, trace fine gravel. Soft to 18 20 12
1 medium stiff. Moist.
r.o_! -8ST-2: QDOT A-4a (3)
553 |3 100 } 17
4 !
- 3!
| ]
554 13 22 ] 19 | 22 | 12
3 2.0
| 3 _ZI -55-4: ODOT A-4a (2]
| 3
| J
356 9 43 : 27
‘50/3cm ! 1 Brown SANDSTONE. Very soft bedrack. 287" s
! ! Bottom of Boring = 2.8 meters
|
.
i I
! ‘ |

NOTES: "-‘E.l-e_v;iion is approxirnate.

SAMPLE TYPE
85 . 5.7c¢m 0 Spin Spoon
GF - Geoprabe Samyle
3T - Shathy Tube
BT Anck Core
AN uger sanspiy

Sandstone hedrock ghserved in stream bed adjacent to boring, approximate efevation of 213.4 m.

GROUND WATER READING
A1 C - _Dry

Y oNA L

Aler 24 1es

m

BORING METHOD
HSA - Hollow Stem Augers
SFA - Safid Flignt Augers
MO - Mud Deilling
WD Wash Driting
AC - Rock Coriy



‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT OF S0OIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number __B7 &1
Project ATH/MEG-33-30.980/0.000 i Sheet 7 of 3
Project Number __ W-7139 Completion Depth __12-2m

Date Started: 3/17/98
Date Finished: 3/17/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 127687.642 Boring Method __ 8.3 cm HSA
Essting 640925.371 Hammer Weight __63.5kg
Elevation __ 2355 m Hammer Drop ____76.¢m
§8-1 |1 78 J Brown SILTY fine SAND, saorne organics, little 0.2~ .
2 N\elay (Topscill. Moist. / 26
2 4 Brown fine SANDY SILT, trace clay. Stiff.
55-2 |12 &1 1 Moist. 16
4 i
8 ]
" 1.0_]
55306 83 1 Brown SILTY CLAY, some fine sand, trace
14 - coarse sand. Hard. Moist.
L 5 23 4
i i ]
... | ]
855-4 10 89 ! 20
i 22 : T
i 34 ! - Brown fine SAND, some sift, trace clay, trace
; ! 7 coarse sand. Very similar to 2 highly
| 1 weathered sandstone. Very dense. Moist,
555 33 o1 | | -S8-4: 0DOT A-1-b g !
_50/13cm i ;
1 -]
1 L
] g
1 SANDSTONE; brown, soft, weathered,
.0 friable, fine to coarse grained.
s 0] |
58-6 50/13em 100 6 i
I 1 ‘ f
| NOTES:
SANPLETYFE GROUND WATER READING BORING METHOD
S5 51em QO Spir Spoon Al Compleven 5o 2(}.'_59__. - m HEA - Hollow Srem Augers
G5 - Geeprove Sampte SFA - Solid Fiight Augers
ST - Sheiby Tube After 24 Hrs v N/A e . m MO - Mug Dring
RC - Rore Tomr WO - \Wash Drilling

- Miger Samiple RC Rock Canng




WESTERVILLE, OHIO 430871
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Cliemt __Sverdrup Associates, Inc. Boring Number B-151

Project __ATH/MEG-33-30.980/0.000 Sheet 2 of 3

Praject Number W-7139 Completion Depth _122m
50

557 |50/13cm 80 b ‘
6.0_]
7.0
| §5°8 |50/15cm 83

&
=]

T U AR

55-9 50/73cm‘ 100 ]

-groundwater initially encountered @ 8.7 m

SHALE: gray, soft, weathered.




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(614) 885-1959

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. I Boring Number _ 8-181_

Project ATH/MEG-33-30.980/0.000 Sheet 3 of 3

Project Number W-7139 Completion Depth _122m
ssTTloasen | 100 | 1SS T g sl ?

Bottom of Boring = 11.9 meters




WESTERVILLE, OHIO 430871

RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE
(6714} 885-1958

REPORT OF SOIL EXPLORATION

Clignt __Sverdrup Associstes, Inc. - - Boring Number __B-182
Project ATH/MEG-33-30.8980/0.000 - o Sheet 1 oF _i_

Project Number _ _W-7139 Completion Depth ___%7m

Date Started: 3/17/98
Date Finished: 3/17/98
Drifled) By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing___ 127663.118 _ Boring Method __ 8.3 cm HSA
Easting ____640893.770 _ Hammer Weight __63.5kg
Elevation _ _233.6 m _ Hammer Drop ____ 76em )
| SAMPLE | BLOWS PERCENT MOISTURE ATTERBERG
I ‘:/lo ! aca 7"5V:m Afcmfmv DEFTH ) SO DESCRIPTION covrent | 1 A
! §58-7 ‘ 44 Brown SILTY fine SAND, Jittle organics, little ['WIR
i o2 clay (Topsoil). Moist, / It 27
[ | 2 Brown fine SAND, some silty clay, trace
P 552 4 94 coarse sand, trace coarse gravel. Soft to 12
6 hard. Moist,
: 7 ’ -85-2: Visual ODOT A-4a
| _ 1.0_
3536 100 ' 20
] | 13 ‘ ]
77 i
. ; i
| P !
"854 38 | 82 ' 2.0 SANDSTONE; Browr, sorr, weathered, ) |
b0y 73::m“ ’ ‘ 1 frigble, fine to coarse grained. '
i ] !
J | 1 | i
i : -
555 40 | 89 q g | !
_50/8cm | | ‘
1 ' 50 J
‘ : | ‘
: |
i ‘ :
y C
L
4 ‘ ,
i 4
' 4.0 i |
i i |
- _ R e . |
556 43 100 | SHALE; brown, soft, weathered _
NOTES: ) T T T T e - T
SAMPLE TYpE T GROUND WATER READING 7 BORING MRTHOD
55 - 5 1ee OD Spdit Spaan At Camprerion = Dy . " HEA - Hollow Stem Augers
GF - Geoprove Sampie BFA - Sand Flight Augers
ST Bocty Tuhe Alter 24 Hrx Y N/A - . m Mo At Drithing
il Conees WI2 - Wash Eifling
AN Smnple RC - Ruck Guring




WESTERVILLE, OHIO 43081

‘ RESOURCE INTERNATIONAL, INC,
\ 281 ENTERPRISE DRIVE
(674) 885-1959

REPORT OF SOIL EXPLORATION
Client Sverdrup Associates, Inc. Boring Number B-152
Project ATH/MEG-33-30.8980/0.000 Sheet 2 of 2

Praject Number W-7139 Completion Depth ___4-7m

SAMPALE BLOWS FERCENT MOISTURE ATTERBERG
NO PER 152m |RECOVERY DERTH SOIL DESCRIPTION CONTENT 11

60/10cm i 4.7 =1
Bottom of Boring = 4.7 meters




‘ RESQUARCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ WESTERVILLE, OMIO 43081
(614) 885-1959
REPORT OF S50IL EXPLORATION

Cliemt ___Sverdrup Associates, Inc. Boring Number B-183
Project _ATH/MEG-33-30.980/0.000 Sheer 1 of 3
Project Number w-7133 Completion Depth ___14:.0m

Date Started: 3/16/98
Date Finished: 3/16/98
Drilted By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 127536.717 Boring Method _ 8-3 cm HSA/RC
Easting 640991.866 Hammer Weight __63.5kg
Elevation 233.9m , Hammer Drop 76 ¢cm .
SAMPLE BLows FERCENT MOQISTURE ATTERBERG
NO PER 15em |eCOVERY| PEFTT SOiL DESCAIPTION CONTENT | 1L S
58-1 11 72 1 Brown SILTY fine SAND, some organics, L]
2 1\trace clay (Topsol). Moist. 17
7 1 Brown fine to coarse SAND, little silt, trace
£5-2 |3 100 1 clay. Very loose to very dense. Moist. 10
7 40 T -88-2: ODOT A-3a
1.0 i
553 |31 &7 ] 7 i
B0/ 71 5em ]
8§54 |6 89 20 ] vl
18 o SR
41 . o
58-5 127 a8 2" SANDSTONE; brown, very soft, highly i}
48 1 broken, medium grained, silty, micaceous,
! 50/5cm 2.0_] friable, weathered.
) ] 3
L ] |
: ‘ q07 !
556 37 100 : 10 !
150/8cm i
i
L e —— — e —
| NOTES:
T SAMPLE TYPE T T UTGROUND WATER READING " BORING METHOD
58 . £ i¢m OD Saiit Spoon Ar G o = NAT .om HEA - Hollaw STen Augers
G5 - Geoprone Sample SFA - Solid Flight Auger
ST - Sheiby lube After 24 Hrs . v_‘ N{’_q_ m AD - Mud D/r'//s;n" e

AC - Roek Care ) . WD s
s Wash water used during the rock e o]
A% Auger Samnple used during aring process R Rock Carg




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

A

REPORT OF SOIL EXPLORATION

Client __ Sverdrup Assaciates, Inc. Boring Number __& 1583

project _ ATH/MEG-33-30.980/0.000 sheer 2 of 8

Project Number ___YV-7139 Completion Depth __14.9m
SAMPLE | BLOWS | PERCENT | popy, SOIL DESCRIPTION ’gg:frgff L:”EEEE”‘;

1] PER 18cm [RECOVERY

b
]
i

RC-1

LA T T O Y T B

L

-brown clay seam from 6.1 to 6.7 m

il

-RC-1: Recovery = 100%
-No Core Loss

704 gop = 0%

SANDSTONE: brown, very soft 1o soft,
highly broken, mediurm grained, micaceous,
friable.

RC-2

8.0.

TN O DO O OO0 T B B

-RC-2: Recovery = 67%
: ' . -Core Logss = 701 cm
i - -RQD = 0%

; : ; = - 107"
1 SANDSTONE; brown, mediumn, highly broken,
. rnicaceous, friable, slhightly weathered.




RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(6714) 885-1959

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc.

Boring Number ﬂ,‘?_

Project _ ATH/MEG-33-30.980/0.000 Shest 3 _of 3
Froject Nurnber W-7139 Completion Depth ___14.0m
PLE BLows RCENT (S TURE . ATTER! i)
SA:/’o FER Toem n‘;iavsnv oEpTH SOIL DESCRIPTION Acqgllvrmr m EERPL
12.0 5 5 E

-RC-3: Recovery = 82%
-Core Loss = 55 cm
-RO0D = 0%

13.0

T A N A S A S AN RN A AT A I AT A A

[ -RC-4: Recovery = 65%

RC-4 1 -Core toss = 17 cm

[ 74.0.L -RAD = 0%

Bottom of Boring = 4.0 meters




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
(614) 885-1959
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Nurmpber _ B-154
Project . ATH/MEG-33-30.980/0.000 - Sheet ; of ”_Z _
Project Number W-7139 Completion Depth _ 28m

Date Started: 3/18/98
Date Finished: 3/18/38
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 127407.994 Boring Method 8.3 cm HSA
Easting ___641046.195 Hammer Weight __63.5kg
Elevation 207.8m** _ Hammer Drop _ Jeem
S8-1 (W 56 1. Brown SILTY fine SAND, little organics
w _‘\( Topsoil). Moist. 39
w 4 Brown fine SAND, some coarse sand, little
55-2 |W 67 - silt, trace clay. Very loose. Moist. 26
" 1 -55-2: ODOT A-3a
1.0
853w 56 ] 26
W i e L e e i . b
w Gray SILTY CLAY, trace coarse to fine sand, H :
i trace fine gravel. Very stiff ta hard. Moist to i ;
: | damp. H !
P ST-4 700 20 ‘ 249 43 | 19
Tl -ST-4: ODOT A-7-6 (15) i | ;
—- ] L]
78575 112 100 1 o 27Hl 6
| 150/5cm {"Gray SHALE. Very soft bedrock. =
‘ T Bottom of Boring = 2.9 meters !
-
[
: i ‘
i ‘ |
i i
I
‘ !
. NQTES: ** Elevation is spproximate,
T SAMPLETYPE Gl-‘lOIU-l'}i_p WATER READING BORING METHOD
55 - 5 1om OD Spwt Spoon Ar Compleron o B0V " HEA - Hollaw Stem Augers
G5 - Geoprote Sample SFA - ol Flight Augers
57 - Shely Tube Alter 24 His Y A m MD - Mudf Drilling
RC Rack Core WD Wash Driting
- Auger Sunple AC - Rock Comy




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
{614) 885-1959
REPORT OF SOIL EXPLORATION

Client Sverdrup Assaciates, Inc. Boring Number _ B-185 -
Project _ ATH/MEG-33-30.980/0.000 Sheet 1 of 2
Project Nurnber W-7139 Completion Depth _ 162m

Date Started: 3/23/98
Date Finished: 3/23/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 127369.931 Boring Method _ 8.3 cm HSA/RC
Easting . §41127.633 Hammer Weight __83-9kg
Elevation _.231.0m** Hammer Drop ... 8.EMm
SAMALE BLOWS PERCENT MOISTURE ATTERBERG
::’a FER 15em  \RECOVERY DEPTH S0iL DESCRIFTION CONTENT m P
88-7 |2 39 1, Gray fine to coarse GRAVEL. Very loose. 0.1 . 22
3 :\Damp. /
2 1 Brown CLAYEY SILT, some fine sand, little
58-2 12 89 1 coarse sand. Medium stiff ta very stiff. 15
6 1 Moist.
16 4 -88-2: Visual ODOT A-4a
1.0
55-3 |9 72 2 13
10 b
13 i
7 1.8
SS-4A\16 84 1 Brown coarse to line SAND, little sift, trace R
17 204 clay. Dense. Moist. Lzl
55-48 16 1 Brown fine SANDY SILT, little clay, trace 13
| coarse sand. Hard. Moist.
T8§55 18 | 80 e 9
50/10cm: i i Brown to gray weathered SANDSTONE.
i | 3.0. Very soft bedrock.
i "
. i
‘ 1
. w -J
. |
, 40 i ‘
RC-1 2 SANDSTONE; brown, medium, slightly ! ;
= broken, coarse to medium grained, !

cross-bedded, friable.

AI_O7:ES v Elevat/rof;m/'s. .approximale.

BORING METHOD

SAMPLE TYPE GROUND WATER READING
S5 - 6 1cw QO Spir Spoon Al Comp - WA * P HSA - Hollow Stem Augers
G5 - Geaprobe Sampl SFA - 5060 Flight Avgers
ST - Shely Tube aner st % MA " MB - Mud Duilling
R Fnce Cam W Aash Driving

“Wash water used during 1he rock conng process
AN Aager Sanple . AL - Rk Carry




A

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE

WESTERVILLE, OHIQ 43087

(674) 885-1959

RC-3 _ - SANDSTONE; brown to gray. medium.
i . massive, medium 10 coarse grained,
- mivaceaus, cross-bedded, friable.

10.0 ...
-RC-3: Recovery = 100%
-No Core Loss
-RQD = 47%

11.0

NOTES: ** Elevation is Bp/JroxlmaIl-.'..

Client Sverdrup Associates, Inc. Boring Number .. B-168
Project __ATH/MEG-33-30.980/0.000 Sheet 2 of .9
Project Numper __W-7139 Completion Depth ___16:2m __
SAMPLE BLOWS PERCENT MOISTURE ATTERBERG
O PeR e RE(,‘OVERY! DEFTH SOiL DESCRIFTION conTENT | 1L I
i i
|50
! 1 -RC-1: Recovery = 99%
? 4 -Core loss = 2 cm
1 -RQD = 22%
] :
ARC-2 . 80—
] i
7.0 _] ‘
3 -brown shale lens from 7.2 to 7.3 m |
3 -RC-2: Recovery = 89%
- -Core Loss = 34 cm
1 -RQD = 25%
80
! ] |
4
' -
- :
’—‘ 9.03 -brown shale lens from 9.0te 9.1 m




WESTERVILLE, OHIO 43087

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERFRISE DRIVE
{614) 885-1869

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-155
Project ATH/_MEG-33—30. 980/0.000 . Sheet 3 of 3
Project Number __W-7139 Completion Depth __16:2m
SAMPLE BLOWS PERCENT MOISTURE ATTERBERG
NO PE: 16em  |RECOVERY DEPTH 501 DESCRIPTION CONTENT w I
1 |
12.0_] :
RC-4 ] !
13.0]
1 -RC-4: Recovery = 0%
-Core Loss = 31 cm
12.0_] -RQLD = 42%
| ]
; 16.0
TRCE . -slightly carbonaceous from 15.1 10 16.2m
Z -RC-5: Recovery = 100%
I - -No Core Loss
i T -RQD = 21%
: Coeqr (@ 75.7m) = 14.24 MPa
16.0 ..
_— i 1 - S 16.2
i 1 Bottom of Boring = 16.2 meters
i
|
|
|

NOTES: ** Elevation is approximale.




WESTERVILLE, OHIO 43087
(614) 885-1359

‘ RESOURCE INTERNATIONAL, INC.
‘ 581 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Cliept . Sverdrup Assaciates, Inc. Boring Number _B186
Project _ A TH/MEG-33-30.980/0.000 Sheet 7 of 1
Project Number W-7139 Completion Depth 4.2m

Date Started: 3/22/98
Date Finished: 3/22/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing_._127283.915 Boring Method __ 83 cmHSA
Essting 647788.058 Hammer Weight _G35kg
Elevation _ 201.3m Hammer Drop ____766M
SAMPLE BLOWS FERCENT MOISTURES ATTERBEAG 1
wo | ser 1sem |pecoveny| PET SON BESCRIPTION contenT | 1L A
55-1 13 44 | Dark brown SILT, some clay, little fine send, 0.1~ i
3 \trace organics (Topsoil]. Moist. e 24 |
Lo 4 1 Dark brown fine SAND, some coarse sand, |
AS8-2 1 little silty clay. trace fine gravel. Loose. 217 ‘
; 1 Moaist. ; i
: i -85-2: ODOT A-3a
— o]
"55-3 13 78 ] 24
3 ]
3 4 .
Y — i |
55412 ' 56 T Brown and gray SILTY CLAY, little fine sand. 22 | i
! L4 2.0 Medium stiff. Moist, 2.1 !
- 3 T Gray fine SANDY SILT, trace clay. Medum ‘
i ! 1 stiff. Moist. ; i
H ' B I
§55 .2 61 i 22 |
P2 i
; 4 3.0 \ '
: - .
i
\ § _ o 3.8
| Gray SANDSTONE. Very soft bedrock.
8.6 50/5cm 100 1 Auger refusal @ 4.2 meters _. A2
; ; i Bottom of Boring = 4.2 meters i
[ ‘ x . i e em
NOTES: l
sartetvre 77 T GROUND WATFRREADING RORING METHOD
55 - 5 lcm Q0D Sput Spoon At Complenon — WY o .om HEA - Hollow Stem Augers
G5 - Geoprotic Sample SFA - Solid Flight Augers
S m n Mud Dritling

ST - Shelby lube Arter 24 Hrs Y MA
ARG Rack " Wi \Wash Diillionyg
AN g Sanpls RC - Aock Caring




I\

REPORT OF SOIL EXPLORATION

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

SAMPLE TYFE
§ 1¢m QD Spur Spoan
Geagrabe Sampig
Sheity Tube
Sock Cure

55

65 -
sT.
AC -
< e Sl

GROUN
Aap Completon = _ L4 .. .. m

YA S

After 24 Hrs

¢ cave-in depit upan horing completion @ 2.3 m

ND WATER READ[‘NG e
1.7*

Client Sverdrup Associates, Inc. Boring Number B-157
Project ATH/MEG-33-30.980/0.000 Shest 7 of 7
Project Number W-7139 Completion Depth ___3:2m
Date Started: 3/23/98
Date Finished: 3/23/38
Drilled By: M.F.
DRILLING AND SAMPLING INFORMATION
Northing 127196.370 Boring Method __8.3.cm HSA
Easting 641333. 790 Hammer Weight 63.5 kg
Elevation 201.8m** Hammer Drop 76 em
suie || mows e ] oo e
85-1 {156 100 1 Gray fine to cosrse GRAVEL. Very loose. 0.2]~ | | E
13 T[amp. i. 10 |
& 4 Brown CLAYFEY SiLT, some fine sand, little !
85-2 |2 89 q fine gravel, trace coarse sand. Medium stiff. 23
3 1 Maist.
2 4 -88-2: ODOT A-4a
1.0
85-3 |2 56 ] \ 18
2 1
e 3 -groundwater initially encountered @ 1.5 m !
i
554 |2 83 | - 20/ 1l 20
4 " 1 Brown fine to coarse SANDY CLAY, some ™ e
3 7 sit. trace fine gravel. Medium stiff. Moist, i
55-5 11 80 ; Py ;
Do - :
! i i
\ 50/8cm’! 3.0_ Gray SANDSTONE. Very soff bedrock. ! i
! - Auger refusal @ 3.2 meters
j Bottom of Boring = 3.2 meters i
i i
; : i
! { !
i
i
i PR [P —
. NO TES ** Elevation is approximate.

BORING I\IETHOD
HEA - Hoffow Stem Augers
SFA - Solid Flighr Augers
MD - Mua Driting
WO - Wash Dulng
HE - Roek Coring




Client

Sverdrup Associates, Inc.

A

REPORT OF SOIL EXPLORATION

Froject

ATH/MEG-33-30.980/0.000

Project Number

W-7738

DRILLING AND SAMPLING INFORMATION

RESQURCE INTERNATIONAL, INC.

Boring Number
Sheet !
Cormpletian Depth

281 ENTERPRISE DRIVE
WESTERVILLE, OHIO 43081
(614) 885-1959

B-158 )
2
4.9m

of

Date Started: 3/24/98
Date Finished: 3/24/98
Drifled By: M.F.

Northing__127157.112 Boring Method __ 83 cm HSA/RC
Easting ___ 641285619 Hammer Weight __635kg
Elevation _ 2141 m _ Hammer Drop ____76.€m
s | mows et | e | o] A
85-1 |7 72 JBrown SILTY fine SAND, some organics, little |
2 1\clay {Topsefl). Maist. - 23 i
3 1 Brown SILTY CLAY, some fine sand, trace 0.5
55-2 |2 100 1\coarse sand. Medium stiff. Moist. / 16
4 Brown SILTY fine SAND, litile clay, trace
7 7 coearse sand. Stff. Moist.
1.0 1.7 :
S5-3 |4 56 1 Brown and gray CLAY, some siit, trace fine 24 50 | 22
5 4 to coarse sand, trace fine gravel. Stiff. i
8 1 Maist.
-55-3: QDOT A-7-6 (17) |
— e i
| 554 |14 a7 . 20 . Black COAL. Very soft bedrock.
[ 50/13cm| | 29+
‘ L |
| T
t ! - ]
- : . L X
85-6 137 i 80 " Gray MUDSTONE. Very soft bedrock. joey 11
50/10cm| i P i
o 30" Auger refusal @ 3.0 m 3.0 1
YRC-T - MUDSTONE; gray, soft, highly broken, :
: non-bedded, silty.
i :
i ;
; i
! -RC-1: Recovery = 22% i
| 4.0 -Core Loss = 119 cm
1 -RQD = 0% .
| . . ) 4.3.
i . LIMESTONE; gray. moderately hard, highly :
s . . .

SAMPLE TYPE
& tem OD Sphit Spoen
Geaprobe Sample
Shaivy Tute
Rock Cone

Augcr Sample

55
G5
§T-
AC -
AN

ID WATER READING
Al Completon = NA * —_—

anorzames ¥ NA L

o

m

“Wash waler used during the rock coring process.

BORING METHOD
HSA - Hollow Siem Augers
SFA - Somg Flight Avgers
MO - Mud Dritling
WO Wash Driluyy
FC Ruck Coring




WESTERVILLE, QHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client __Sverdrup Associates, Inc. Boring Number _ 8158
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number W-7139 Completion Depth ___ %-9m
e | goue s | oo o] g—.
RC-2 T\broken, fine crystalline, slightly jointed. [ 0|47 '
1 MUDSTONE; gray, soft. highly broken, 4.9 .,

non-bedded, silty.
-RC-2: Recovery = 50% i
-Core Loss = 15 cm ‘
-ROD = 0%
Bottom of Boring = 4.9 meters

NOTES:




WESTERVILLE, OHIQ 43081

RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
\ (614) 885-1958

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-1 5.?_
Project _ ATH/MEG-33-30,980/0.000 Sheer ] of B
Project Number W-7139 Completion Depth __ 29-0m

Date Started: 3/24/98
Date Finished: 3/24/98
Drifled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 127107.549 Boring Method _ 8.3 cm HSA/RC
Easting 641222.649 Hammer Weight __63.5kg
Elevation __ 239.0m** Hammer Drop ____26¢m
85-1 |2 44 N Reddish-brown CLAY, some silt, little .
ki :\aryanics, trace fine sand (Topsoll). Moist. / 35
5 4 Reddish-brown CLAY, same fine gravel, little
58-2 |3 56 1 silt. trace coarse to fine sand. Medium stiff 28
4 to stiff. Moist.
7 4 -88-1: Visual ODOT A-7-6
1.0
58-3 |6 94 1 Brawn and gray CLAYEY SILT, trace coarse 11
19 1t fine sand, Very stiff to hard. Moist.
B0/ 15cm ]
55-4 |50/5¢cm | 100 I 22
2.0_ ARrown SANDSTONE. Very soft bedrock.

SHALE; brown, medium, highly broken,
3.0} mmicaceous, silty.

o}
3
>

-RC-1: Recovery = 82%
-Core Loss = 30 cm
-RQD = 0%

-brown clay seam from 4.0 to 4.3 m

B I R R R B |

RC-Z | :

NOTES: ** Elevation Is spproxirmare.

1 SANDSTONE; brown to light gray,

SAMPLETYPE  GRC ) T T oriNG METHOD

GROUND WATER READING
i S ~ = _NA
55 - 6. lcny OB Split Spoon Arc = _— HSA - Hollow Stem Augers
G5 Geoprohe Sample SFA . Soligd Flight Augers
ST - Shetby Tube ater pares X MWA . m MD - Mud Driiing

REC - Ruck Core
AS - Auger Sample

WO Wash Onlling

*Wash water used during the rock coring process.
RC Rack Coring




WESTERVILLE, OHIO 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL. EXPLORATION

Client __ Sverdrup Associates, inc. Boring Number 5159
Project ATH/MEG-33-30.980/0.000 Sheet 2 of 5
Project Number W-713% Completion Depth _290m
SAMPLE BLOWS PERCENT MOISTURE ATTERBERG
o | renvsom |pecovenr| T SOR DESCRIPTION content| | m
7 maoderately hard to hard, massive, medium to
1 coarse grained, micaceous, cross-bedded. |
5.0.] |
|
] i
6.0.]
1 -RC-2: Recovery = 100%
4 -Ne Core Lass
1 -RQD = 65%
* I -gr (@ 6.6 m) = 64.61 MPs
7.0
1 -brown clay seam from 7.2 t0 7.3 m
RC-3 1 -friable from 7.5 to 13.6 m
i a.o_']
a
1 ;
i
4 i
N i
- 1
9.0 i
" -RC-3: Recovery = 100%
- -No Core Loss
i v -RQD = 87%
i ]
10.0 -
RC-4

110

NQTES: ~* Elavation is uppro)«://'-rmte.




WESTERVILLE, QHIO 430871
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. i Boring Number B-159
Project ATH/MEG-33-30.980/0.000 Sheet 3 of 5
Project Number _ W-7139 Completion Depth __29-0m
12.0
-RC-4: Recovery = 100%
4 -No Core Laoss
1 -RQD = 88%
13.0 7
RC-5 |
14.0_] i
1
15.0_1 -RC-5: Recovery = 92%
-Core Loss = 24 cm
i 1 -ROD = 44%
; ! i -dark gray, soft to medium hard shale lens
i ! - from 15.7 to 15.4m
i 1 ! i
! | !
w \ i
i : I ]6'0 . .
; © -highly broken from 16.0 to 16.6 m
fTon o ,
i ! ‘ b ]
| | L 17.0 |
: ; J' -gray, soft shale lens from 17.1 t0 17.2m l

. SHALE; gray to dark gray, soft to very soft,
180  Mghly broken, carbonaceous, slickensided,
: . sparsely fossiliferous.
i -RC-6: Recovery = 99%

NOTES: -+ Flavation s approximate




WESTERVILLE, OHIO 43081
{614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Nurnber _.. B-168
Project ATH/MEG-33-30.980/0.000 Sheet 4 of 5
Project Number __W-7139 Completion Depth __29:0m
MOISTURE ATTERBERG
vl P:;olv;:m R;ECHK:'D:\I;E';V;V pEPTH SOIL DESCRIPTION CONTENT | LL A
], -Core Loss = 3 ¢cm 18. E
I\ oD = 53%
1 SANDSTONE; brown to gray, medium to
+ moderately hard, massive, medium grained,
19.0.] micaceous, cross-bedded, stightly weathered.
] -shale seam @ 19.7 m
RC<7 | 1
20.0__
i
21.0]
1 -RC-7: Recovery = 99%
4 -Core Loss = 3cm
1 -RQD = 68% !
] !
220
i
i
"RC-8 | ‘ i
23.0 L _ _ S
1 SHALE; gray, madium, highly broken,
i carbonaceous,. pyritic, slickensided, sparsely
T fossiliferous.
|
: 1 -RC-8B: Recovery = 100%
i i 4 -No Core Loss
i i -RQD = 25%
| i 240}
[RC-9 K
|
l 26.0 ‘

P black, hard coal seam from 25.0 to 26,3 m
NOTES: ** Elevation is approximate,




‘ RESOURCE INTERNATIONAL, INC.
281 ENTERPRISE DRIVE
‘ WESTERVILLE, OHIO 43081
{614) 885-1959
REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Nurnber _M_B-75'9
ATH/MEG-33-30.980/0,000 Sheet B of 5

Praject
Project Number W-77139 Completion Depth _ 290m

SaMPLE BLOWS PERCENT MISTURE| ATTERBERG
NO PER 15cm  IRECOVERY PEPTH S0/ DESCRIPTION CONTENT " A

-RC-8: Recovery = 80%
-Core Loss = 61 cm
-RQD = 7%

26.0

LIMESTONE; gray, hard, highly broken, fine
crystalline, sfightly jointed.
27.0

[ I I

RC-10 SHALE [60%]; gray, medium, highly broken,
calcareous, slightly jointed, with interbedded
LIMESTONE {40%); gray, medium, highly
broken, fine crystalline, argillaceous, slightly
jointed.

-RC-10: Recovery = 80%

-Core Loss = 27 ¢m

-RQD = 0%

-RC-11: Recovery = 100%
-Na Core Loss
-RQLD = 0%

Botrorn of Boring = 29.0 meters

28.0

A D R B A SN Il B B S S A

25.0

i

NQTES: ™* Elevation is approximeale.




WESTERVILLE, OHIQ 43081
(614) 885-1959

‘ RESOURCE INTERNATIONAL, INC.
‘ 281 ENTERPRISE DRIVE

REFORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-160
Project _A TH/MEG-33-30.980/0.000 Sheet 7 of 2
Praject Number W-7739 _ Completion Depth 4.9m

Date Started: 3/27/98
Date Finished: 3/27/98
[Orilfed By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 127022.596 Boring Method 8.3 cm HSA
Easting 641360.884 Hammer Weight _ 635k
Elavation 203.0m"* Hammer Drop ___76cm
SAMPLE aLows PERCENT MOISTURE ATTERBERG
o PER 15em |pecovery| T SOiL DESCRIFTION CONTENT | 1t [
88-7 |1 78 + Brown SILT and fine SAND., little organics., 0.1
2 :\trace clay (Topsoil). Maist. / g / 20
3 4 Brown CLAYEY fine SAND, little coarse sand, o
5T-2 100 0 little sit, trace fine gravel. Medium stiff. 1 18 29 16
! 4 Moist. - .
4 -8T-2: ODOT A-63 (3)
R | ]‘D_ 1_1 /r’.
55-3 |3 89 J Brown to gray SILTY CLAY, some fine sand, 1 20 32 15
2 1 trace coarse sand, trace fine gravel. Medium —
4 | stiff to stiff. Moist. —
i 4 -88-3: ODOT A-6b (9] 1
i T b
£55-4 |3 72 ] 1
i 5 2.0 — 8
HE - =
555 |8 72 3 P
P18 | Brown weathered SILTSTONE. Very soft =
; 44 30— pedrock.
‘ : .
]
4.0
- e

L —— [ —

NOTES: “* Elevarion is approxirnate.

BORING METHOL

SAMPLE TYPE GROUND WATER READING
$§ - 5. Jom OD Spiit Spoon At G jon = LY - m HSA - Hallpw S1om Augoes
G5 - Geoprobe Sample SFA - Sond Flight Augecs
5T - Shelvy Tube anee 20 s Y. WA e @ MD - A Drithing
R - Rock Core WL - Wash Drilling

AN - Auyer Sample RC - Rock Curing




WESTERVILLE, OHIO 43081
(674} 885-1959

‘ RESOURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. Boring Number B-160 o
Project ._ATH/MEG-33-30.980/0.000 Sheet 2 of 2
Project Number W-7733 Completion Depth ___ 489 m
55-6 |1847 65 ] )
50/13cm . 4.9

Bottom of Boring = 4.9 meters

NOTES: == Flavarion is approximare.




WESTERVILLE, OHIO 43081
(674) 885-18569

‘ RESQURCE INTERNATIONAL, INC.
\ 281 ENTERPRISE DRIVE

REPORT OF SOIL EXPLORATION

Client Sverdrup Associates, Inc. ~ Boring Number B-161
Project _ ATH/MEG-33-30.980/0.000 sheet 1 of 1
Profect Number W-7139 Completion Depth ___ 270

Date Started: 3/23/98
Date Finished: 3/23/98
Drilled By: M.F.

DRILLING AND SAMPLING INFORMATION

Northing 126879.544 _ Boring Method . 8.3 ¢mHSA
Easting 641390.959 Hammer Weight _635kg
Ffevation __2042m _ Hammer Drop 76 cm
88-1 |12 56 A Brown SILTY fine SAND, some organics, .
2 1\trace fine gravel (Topsoil). Moist. :] 26
2 - Brown SILTY CLAY, sorne fine sand, little
55-2 (3 100 J\coarse sand, trace fine gravel. Soft to 21
3 { Yynedium stiff, Maist.
3 ] Brown fine SAND, some silt, fittle coarse
1.0_| sand, trace clay, trace fine gravel. loase.
5532 94 7 Moist. 20
3 1 -88-3: 0DOT A-3a
3 3
5542 89 1 Brown fine SANDY CLAY, Iittlé silt, trace ¥
3 2'0—_ coarse sand, trace fine gravel. Stiff. Moist. D
| 6 J f
L 1. e 28
HS58-5--50/13¢m 60 + Gray weathered SILTSTONE. Very soft 7= 6
| bedrock. !
j ‘ Bottom of Boring = 2.7 meters ’
; !
i !
I i
" N, — e
SAMPLE TYPE B " GROUND WATER READING
55 - 5 1cm QD Split Spoon At Complntion = &Y e HS4  Hollaw Siem Augers
GE  Gepprobe Samply SFA Sotid Fhgnr Auger:
ST Shotoy Tt avorzars Y N/A o s
RC Rock Coie Wl \Vash I vy

W

- Auges Snple : R Ruek Conez




ESOURC

INTERNATIONAL

281 Enterprise Drive

Westerville, Ohio 43081

CONSOLIDATION TEST

ASTM D 2435
PROJECT Ath/Meg-33
LOCATION
JOB No.  W-7139 BORING N. B-128
SAMPLE No. 8T-2

SAMPLE DEPTH 1.6'- 3.5' (Sampla @ 2.0 - 2'9")

SOIL DESCRIPTION Red-brn SiCl; 1i f sa; tr. roots

Telephone: (614) 885-1959 DATE OF TESTING  3/12/58
Fax Number: (614) 885-3341 TESTED BY Hostetter/Straub
CONSOLIDOMETER TYPE Fixed Ring RING No. 1
MULT. RATIO OF LOAD DEVICE ]
RING DIM.: DIAMETER: 63.5 mm AREA: 31,67 cm® HEIGHT: 20 mm
INITIAL HT. OF SOIL, Hi: 20 mm
SPECIFIC GRAVITY OF SOIL: 267
M. RING + SPECIMEN AT WATER CONTENT DETERMINATION
BEGINNING OF TEST; 188.78 9

M. OF RING: 67.04 g M. OF CAN +WET SOIL: 298.18 g
M. OF WET SOIL, Mt 121.74 g M. OF CAN + DRY SOIL; 24342 g
COMPUTED DRY WEIGHT M. OF CAN; 28119

OF SOIL, M's: g M. OF WATER: 54.76 g
OVEN DRY M. OF SOIL, Ms:® 97.04 g M. OF DRY SOIL: 21631 g
COMPUTED HT. OF SOLIDS, Hs:™ 1.128 tm INITIAL WATER CONTENT: 25.43%
INITIAL HT. QF VOIDS, Hv: 0.872 cm
INITIAL VOID RATIO, e 0.773
FINAL TEST DATA FINAL WATER CONTENT DETERMINATION
{Obtained at end of load testing)
INITIAL DIAL READING 0.0363 in FINAL WET M. + RING:© 185.84 g
FINAL DIAL READING: 0.1099 in FINAL DRY M. + RING: 164.08 g
EQUIP. DEF. @ FINAL LOAD: 7.00E-04 in OVEN DRY M, OF SOIL, Ms: 97.04 g
CHANGE IN SAMPLE HT.: 0.185166 cm FINAL M. OF WATER: 21.76 g
FINAL HT. OF VQIDS, Hyf: 0.687 cm FINAL WATER CONTENT, wf.  22.42%
FINAL VOID RATIO, ef. 0.609 FINAL DEGREE OF 5AT. § 100% (assumed)

NOTES: (a} Obtained from Final Water-Content data
(b} Use either (s of final water-content data for 3-100%

{c) Be sure to inglude any soil extruded from ring which is in consolidomater




e © e —— CONSOLIDATION TEST RESULTS
ESOURC ASTM D 2435
PROJECT Ath/Meg-33
INTERNATIONAL LOCATION
JOB No. W7i39 _BORINGB128 |
" |SAMPLE No. ST-2
281 Enterprise Drive SAMPLE DEPTH 15 -3.5 (Sample @ 2.0 - 29"}
Westerville, Ohio 43081 SOIL DESCRIPTION Red-brn SiCl; li f sa; tr. roots
Telephone: (614) 885-1959 DATE OF TESTING 312/98
Fax Number: (614) 885-3341 TESTED BY Hostetter/Straub
INITIAL SAMPLE VOL., Vi _ 63.338 cm® DRY WT. OF $0IL SOLIDS, Ms 97.04 o
SPECIFIC GRAVITY, Gs 267 HT. OF SOLIDS, Hs 11277 em
INITIAL HT. OF VOIDS, Hv _ 0.8723 em INITIAL VOID RATIO, &i 07735
Mi 20 mm
rg:;;:glaalt " |Change in |:;z;g‘s|:. Time for Coefl. of
Load and of Equip. | sample Average | dreinage | 50% consol.,
increment(  load Dsp D00 | Def. aHe | ML, AH e=o0- | Sample | pathH | consol, v
*Pa) | (00017 | (x,00017 | (00017 | (x.0001% | (x0001%) |e = AH/Hi] AH/Hs [ nt HGm ) (cm) [ 150 (min) | (cmmin)
0 363 o 0 of o 0| 0 0 i 0| 0.00E+00
28 430 412 419.3 7 48,3 0.0063 0.7624 0.783 0.8947 0.56| 3.48E-01
56 478 454 .4 483.2 T 892 0.0113 0_.7534 0.778 0.9898 1 .25 1,64E-01
112 550 514.75 532 17 152 0.0193! 0.7382 0.774 0.9829 0.687| 2.84E-01
223 687 629.75 665.5 25 2775 0.0352 07110 0.763 4.9693 0.52] 3.56E-01
418 854 778.75 8295 3z 4345 Q.0552 0.6756 0.749 0.9513 1.1| 1.62E-01
BOY 1083 976.25 10562.5 42 647.5 0.0822 0.6278 0.730 0.9275 1.2 1.41E-1
1617 1354 1224.5 1327 57 on7 01152 0.5692 0.707 0.8978 1.24| 1.28E-01




Void Ratio vs. Stress
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Strain vs. Stress
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- CONSOLIDATION TEST
ESOURC E ‘ AS5TM D 2435
PROJECT  Ath /Meg 33
INTERNATIONAL LOCATION
JOBNo.  W-7139 BORING N. B-160
SAMPLE No. St-2
281 Enterprise Drive SAMPLE DEPTH  1.5-3.5'(2.5)
Westerville, Ohio 43081 SOIL DESCRIPTION Greenish Br SiCl; Sm C-F Sa: Tr FGr
Telephone: (614) 885-1959 DATE OF TESTING  4/3/98
Fax Number: (614) 885-3341 TESTED BY Straub/ Hostetter
CONSOLIDOMETER TYPE Fixed Ring RING No, 1
MULT. RATIO OF LOAD DEVICE 9
RING DIM.: DIAMETER: 63.5 mm AREA: 31,67 cm® HEIGHT: 20 mm
INITIAL HT. OF SOIL, Hi: 20 mm
SPECIFIC GRAVITY OF SQIL: 287
M. RING + SPECIMEN AT WATER CONTENT DETERMINATION
BEGINNING OF TEST: 19459 g
M. OF RING: 64.73 g M. OF CAN + WET $0IL: 293,14 g
M, OF WET SOIL, Mt: 129.86 g M. OF CAN + DRY SOIL: 25093 g
COMPUTED DRY WEIGHT M. OF CAN: 2763 g
OF SOIL, M's! g M. OF WATER: 42219
QVEN DRY M. OF S0IL, Ms*® 108.04 g M. OF DRY SOIL: 2233 g
COMPUTED HT. OF 50LIDS, Hs:™ 1,219 em INITIAL WATER CONTENT: 18.80%
INITIAL HT, OF VOIDS, Hv: 0.781 cm
INITIAL VOID RATIO, ej: 0.641
FINAL TEST DATA FINAL WATER CONTENT DETERMINATION
(Obtainad at end of load testing)
INITIAL DiAL READING: 0.0188 in FINAL WET M. + RING: 19231 g
FINAL DIAL READING: 0.0944 in FINAL DRY M. + RING: 173.77 g
EQUIP. DEF, @ FINAL LOAD: 7.00E-04 in OVEN DRY M. OF SOIL, Ms: 109.04 g
CHANGE IN SAMPLE HT.: 0.195834 om FINAL M. OF WATER: 18.54 ¢
FINAL HT. OF VOIDS, Hyf: 0.585 cm FINAL WATER CONTENT, wf  17.00%
FINAL VOID RATIO, ef: 0,480 FINAL DEGREE OF SAT. §: 100% (assumed)
NOTES: (a) Obtained from Final Water-Content data
(b) Use either Gs of final water-content data for S5-100%
{c) Be sure to include any soil axtruded from ring which is in consolidometer




ESOURC

INTERNATIONAL

281 Enterprise Drive
Westerville, Ohio 43081
Telephone: (614) 885-1859
Fax Number: (614) 885-3341

CONSOLIDATION TEST RESULTS

ASTM D 2435
PROJECT Ath Meg 33
LOGATION
JOB No. W-7139 BORING B-160
SAMPLE No. 5t-2
SAMPLE DEPTH 1.5-35 (2.5)

SOIL DESCRIPTION
DATE OF TESTING
TESTED BY

Greenish Br SIiCl; Sm C-F Sa; Tr FGr

4/3/198

Straub/ Hostetter

INITIAL SAMPLE VOL., Vi 683.338 cm* DRY WT. OF SOIL SOLIDS, Ms 109.04 g
SPECIFIC GRAVITY, Gs 2.67 HT. OF SOLIDS, Hs 1.2187 cm
INITIAL HT. OF VOIDS, Hv __ 0.7813 cm INITIAL VOID RATIO, ei 0.641
Hi 20 mm
Oef. dial Length
reading at Change in longest. | Time for Coaff. of
Load ond of Equip. | sample Average | drainaga |  50% consol.,
increment|  load Dsg D100 | Def.aHe | Ht,aH e=eg- | sample | pathH | consol | %
wPay | <0001 | 000017 | %0001 | (x00017 | (x00017 [e = aH/rf aH/+s | ne Han | (om) | tsp (min | (om?/ming
0 166 [} 0 0 a i} 0 1) 4] 0| 0.00E+0Q0;
28 255 2404 248.7 7 757 0.0096 0.6253 0.781 0.0915 0.72] 2.69E-11
56 2849 2815 291.5 1M 114.51 0.0145 0.6172: 0777 0.2867 1t 1.92E.01
112 379 350.55 369.3 17 188.3 0.0237 0.6022 0.771 0.9787 0.57| 3.1E-1
223 508 465.75 496.5 25 305.5 0.0388 05774 0.760 0.9651 0.44| 4,17E-01
418] BB8 608 650.5 32 4525 0.0575 0Q.5487 0.746 0.8479 0.34| 5.21E-01
809 877 198.5 855 42 647 0.0822 0.5062 0.728 0.9250: a.41] 411E-01
1817 1093 593 1070 a7 847 0.1078 0.4645 0.71D 0.8022 0.4 4.01E-01
418 1050 1050 az 852 0.1082 0.4635
112 998 1003.75 17 820,75 0.1042 0.4700
954
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ESOURC

INTERNATIONAL

E|

281 Enterprise Drive
Westerville, Ohio 43081

UNCONFINED COMPRESSION

ASTM D -2166
PROJECT Athens/Meigs 33
LOCATION
JOB No. W-7139

BORING / SAMPLE No.
SAMPLE DEPTH
SOIL DESCRIPTION

B-126/ 8T-2
1.5-3.8'(2.6-3.2)

Telephone: (614) 885-1959 DATE OF TESTING 319/98
Fax Number: (614) 885-3341 TESTED BY TK
DIAMETER, Dp 2.856 in 72,542 mm  STRAIN RATE 1 %/min
AREA, Ag 6.4063 in’ 41.331em®  WET SOIL MASS 145734 g
HEIGHT, Lo 6.778 in 172,16 mm PAN MASS 133.46 g
VOLUME, Vo 43.422 in® 711.56 cm®  DRY SOIL + PAN MASS 134836 g
MACH. RATE 0.06778 infmin WET DENSITY 127.86 /it
WATER CONT. 19.86 % DRY DENSITY 106.67 Y
UNCONFINED COMPRESSION STRESS, qy 2650 psf 126,88 KkPa
COMESION, Sy=au/2= 1325 psf 63.44 kPa
Unit
Sample | Total toad| SN £ | Area cor. | Correctea| Sample | Sample
pef. AL [on Semple| AUL0 | Factor, | Area A’ | Stress, o1 | Stress. g

g o | (x 108y | (1-ey | pin®y {psh) (kPa) [Remarks

D.0DS0 7.00 0.0738! 0.9993 64110 157.23] 7.53!

0.0100 12.00 0.1475: 0.9985. 8.4158! 269.34 12.90

0.0200 22.00; 0.2951 0.9970 6.4252 493.05 23.61

0.0300 26.00 0.4426 0.9956 6.4348 581.84 27.88

0.0400 31.00 0.5801 0.9941 6.4443 692.70 3317

0.0800 41.00 0.8352 0.9911 §.4835 913 44 4374

0.0800 £0.00 1.1803 0.9882 84828 111063 5318

0.1000 58.00 1.4754 0.9852 6.5022( 128448 81.50

0.1200 63.00 1.7704 0.6823 6.6217 139104 66.60

0.1400] 68.00 2.0655 Q.9793 65414 1496.93 71.87

0.1600 74.00 2.3608 0.9764 6.5612] 1824.10! 77.76 Failure Skeleh

0.1800 70.00 2 B567 0.9734 B.5811 1728.60 8277

0.2000 84.00] 2.9507 09705 6.6011 1832.43| B7.74

0 2500 93.00| 3.6BB4 0.9631 66516 2013.24 86 .40

0.3000! £9.00 4.4261 0.9557 6 7030f 2126.82 101 83

01.3500: 104.001 5.1638 0.9484 6.7551 2216.99 106.15

0.4000] 111.00| 58014 0.9410 8.8081| 234781 11241

0.4500: 118.00 66391 0.9336 6.8619| 243433 116.56

0.5000 118.00: 7.3768 Q9262 8.9165] 2456.73 117.63

0.6000 126.00 8.8522 08115 7.0285 258151 12360

0.7000 127.00f 10.3273 7.1441 2559.88 122.57




UNIT STRESS [pst]

UNCONFINED COMPRESSION TEST
B-126; ST-2
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ESOURC

UNCONFINED COMPRESSION
’ T ASTMD -2166

‘ R E l PROJECT  AthensMeigs3d |
INTERNATIONAL LOCATION
‘ JOB No.' W-7139
i BORING / SAMPLE No.  B-128/s-3
281 Enterprise Drive SAMPLE DEPTH 3.5-5.0
Westerville, Ohio 43081 SOIL DESCRIPTION
Telephone: (614) 885-1959 DATE OF TESTING 3898
Fax Number: (614) 885-3341 TESTED BY TK.
DIAMETER, Dy 1.395in 35433 mm  STRAIN RATE 1 eimin
AREA, Ag 15284 in? 9.8607 cm®  WET SOIL MASS 16961 9
HEIGHT, Lo 3391 in 88131 mm  PANMASS 2742 g
VOLUME, Vg 5.1828 in® 84931 cm®  DRY SOIL + PAN MASS 161.9 9
MAGH, RATE 003381 _in/min 'WET DENSITY 124.67 iRl
\WATER GONT. 26.12 % 'DRY DENSITY 98.85 o
UNGONFINED COMPRESSION STRESS, gy 1680 psf 8092  kPa
COHESION, Sy =qy /2= 845 psf 10,45 KkPa
Unit
Sample | Toal Loag| S8 € | Ara cior | Correctsd| Sample | Sample
Def. AL |on Samplal AULO | Facter, | Area. A" | Stress, oq) Stress, oy
gy | oo [ (x0%)] (1-e) | (in®) | _os0 | (kP Remarks
00,0050 200 0.1474 0.9985| 1.5307 188.15 a.01
0.0100 3.00 0.2949 0.89971 1.5320 8.8 1340
0.0200 4,00 0.5898 0.9941 1.8375 37464 17.94
0.0200 5.00 0.8847 Q9912 1.5420 468.91 22.38
0.0400 6.00 1.1798 Q.9882 1.5466 558 63 26.75
0.0600 7.50: 1.7694 0.8823 1.55659 83412 3322
0.0800C 8.00 2.3592 D.9764 1.5853 82794 39.64
0.1000| 1000 2.8480 0.9705 1.5748 91437 43.78
0.1200 11.00 3.5388 0.9646 1.5845 999.70¢ 47.67
0,1400 12.00 41286 0.9587 1.5042| 108391 51,90
0.1600 12.75] 47184 Qo528 1.8041 1144 &7 54.80 Failure Sketch
0.1800 13.50 5.3082! 0.9469 1.6141 1204 40 57 .67 .
0.2000 14,00 5.8680 0.24101 1.6242( 124123 50.43
0.2500 16.50 7.3725 0.9262 1.8501 1352.68 84.77
0.30001 17.00 B.B4BY 0.9115 1.6787| 1450.97 £9.90
0.3500 1300 103214 0.8968 1.7043| 1520 85| 7282
0.4000 19.00] 11.7958 Q.8820 1.7328 157894 75.60 \
0.4500 20.00; 13.2704 Q1 8673 1.7623| 163428 TB.25
0.5000 21.00] 14.7449 0.8528 1.7927( 1686.80 8078
22,00 16.2194 0.8278 1.8243[ 1736.56 8315
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[cient:  Onio Department of Transportation \Project:  ATH-33-40.981 Job No.  5821-3200.00
ILOG OF: Boring R-40 JLocatton:  Sta. 39+834.71, 37.50 m Right of US 33 Centerline Date Dritied: 6/22/00 STANDARD PENETRATION (N)
WATER Biows per 0.30 m
E Sample OBSERVATIONS: GRADATION '
s | & No. Hand Water seepage at: 2.6 m {7.4] 0 20 30 40
. Fenetro- Water level at completion: none
Depth | Ehev. & ? metar 2l E Moistura Content - %
(m) (m) g b § al wwm?) 3|88 3 PL Natural i
& o n L& > — D MHE ;: E ; x.1o 20 30 40
0__265.50 )ESCRIPTION wiwiw - —
Topsoll - 0,356 m [147] T I TTﬂ
0.37 A 265,437
(121  _|(8708]| 2 | .330 Very stiff brown SILT AND CLAY (A-6a), ‘and’ fine to coarse | ]
kIWakil IR 215 sand, little gravel; damp. 1512 —| 2017 |28} |dy » X
091 | 264.89 [2.25]
EI] 1866.1] -
i 9 Very stiff brown SILTY CLAY (A-6b), some fine to coarse
6 | .406 sand, little gravel; damp.
152 s (16| f 2 263 16115 — | 10| 24|34 Q) -
168 ] 26412 [2.75 /
155 665
2 Very stiff brown and gray SILTY CLAY (A-6b), trace fine to !
g 4 |22 coarse sand; contains occasional rust staining; damp.
s o W 3 358 €Y
]2.44 263.36 [3.75] \
| B [864.0]
| 7 Very stiff purple and brown SILTY CLAY (A-6b), trace fine \
8 |22 to coarse sand; damp.
3.08 8| [g] 4 — (D
[10]
7 4
366 |2e214] 9 | 270
fizol |seo0)]__ 21| (11l W 5 383 - 1)
i [4.0) Hard dark gray and black SILT AND CLAY (A-8a), trace fine N
to coarse sand (decomposed shale); damp.
427 |26153[7 N
(05 |0 sios] Very d GRAVEL WITH SAND (A-1-b) (d d s £
4.57 50/.05] [13 6 ery dense gra ~1- ecompose +
mrken BT e | | iméstane): damp. (A Tb) tecome 1
551 | 8566
18 I—!ﬁr{t! gra)y ;SAI:ID}' SILT (A-4a), some clay (decomposed
] 15 | .305 siltstone); dry to damp. ®
503 ] 960.77 26| A @ 7 431+ W
[165] _| [855.5] 454
Bottom of Boring - 5.33 m [17.5]




fcnent:  Ohio Department of Transportation

{Project:  ATH-33-40.981

|sob N0, 9821-3200.00

JLoG OF: Boring R-41 ocation: Sta. 39+635.00, 63.52m Right of US 33 Centerline  Date Drilled: 6/22/00 STANDARD PENETRATION (N)
WATER Blows per 0.30 m
= Sample OBSERVATIONS: GRADATION e)
S :g" No. Hand Water seepage at: none 70 20 30 40
Penatro- Water level at completion: none ™
Dapth | Elev. g ' meter BlElE|w Moistura Content - %
m | m | 8|35 g owm? glo|28|, 5| 7 N L
m | m | & |8 é &| sy Flolg|u|B|S| r——@— x
0_ 23598 DESCRIFTION FAERES RN E 1020 30 _ 40
Topson - 0,981 m [15'] 1
0.40 1 2355811
T3] | [7729]| 2 | .406 L
3| [t8 1 144 Stiff brown SILT AND CLAY (A-8a), some fine to coarse 21|20 88w ]| BT X
N [15] sand; traceé;ravel; sh?htly organic; damp. |
@ 0.81 m [3.01, liftie fine'to coarsé sand, micaceous. l
2z
T 2 | .38t i
152 3] 18] 2 144
1.68_| 234.30 1.5
1557 7687
4 Very soft brown and gray CLAY (A-7-6), some fine to coarse
i 2 |36 3A 162 sand; damp to moist. D|&8|—15(32|45 * X
2l g fl 38 182 @
] (2.0} @ 1.98 m [6.5", thin organic layer encountered. \
3 \
7 3 |.203 W
3.05 4] 18 4 335 A
320°) 23278 135)
[105] | [763.7]
7 Very stiff brownish gray SILT AND CLAY (A-8a), trace to
B a |.308 little fine to coarse sand; damp, ||
13 pa s 335 D |
] 135] M
- 13 I T
4427) 23156] 16 | .406 4
457 [ [756.71] 50r13| [1sl 6 431+ 50+
[15.31 23110 [4.5+] Hard brown SILT AND CLAY (A-6a), trace to little fine to
\ . coarse sand (decornposed shale): Jamn
[60] | [758.2]]28
B 35 | 432 Hard gray SILT AND CLAY ?A-sa), trace to little fine to
(N7 431+ coarse sand (decomposed claystone); damp. 69
] [4.5+]
| 19
33 | .457
. 22088 s f1isl | 8 431+ 24
[Z0] [7542] [4.5+] -
i Bottom of Boring - 6.10 m [20.01
L8




fcient:  Ohio Department of Transportation IPnysct. ATH-33-40.981 Job No.  9821-3200.00
JLOG OF: Boring R-42 ocation: Sta. 40+029.131, 58.19m Right of US 23 Centedine Date Dritied: 6/27/00 STANDARD PENETRATION (V)
WATER Blows per 0.30 m
E Sampia OBSERVATIONS: GRADATION
s | £ No. Hand Water seepage at; none M 20 30 40
Fenatro- Water leved at completion: none (prior to coring)
Depth | Elev. i £ meter 2.74 m [9.0'] (after coring, including 'E, Blele Moisture Content - %
m | m | 2152 |8 wwmy drill water) é a18|3 = P Natursi n
i m1§&’§ sty Flo|E|uwiB|8]| =——@—x
0_ 26626 — DESCRIPTION Blwle|a|e|w 10 20 30 40 |
Topsoll - 0.203 m |87 I
0.21 A 266,054 —
| (O] [872.9] [2 Very stiff brown SILT AND CLAY (A-6a), trace to little fine
i 3 |.356 ta coarse sand; damp. ||
4 nag i1 0|2f-—[19(48|3 1 x
R @ 0.91 m [3.0Y, little fine to coarse sand, trace gravel .
[
7 13 |, a
13 1 2 a2 L
264,43 N
[B676] |16 .y
35 | 457 Hard brown SANDY SILT (A-4a), little gravel, trace to NS
2| sl |l 3 little clay (decomposed siltstone): damp. so| | [3
26382 R
[865.6) -
Hard brown SILT AND CLAY (A-Ba), little fine to coarse L1
sand, trace to little gravel (decomposed shale); damp. L]
@ 3.35 m [11.0', grayish brown.
o
398 | 262.30
[130] | 860.6] \
Very dense brown GRAVEL WITH SAND AND SILT (A-2-4)
(decomposed limestane); darnp. 50+ ]
I+
4.88 | 26138
[16.0] [ [B57.5]
Hard gray LIMESTONE; weathered to moderately weathered;
contains micaceous arenaceous laminae.
5.43 m [17.8'], healed high angle fault. .
5.55 m - 5.88 m [18.2' - 19.3"], very broken with low angle
ractures containing clag infilling. . )
5.88 m - 6.00 m[19.3"- 19.7, near vertical fracture with
6.10 | 260.16 %M nfilling,
[20] [853 8]
Hlagil gray SANDSTONE; weathered; contains limestone
clasts.
6.61m-6.68 m[21.7' - 21.9, limestone,
6.95 m [22.87], limestone laminae.
@710 m-7.16 m [23.3 - 23.5', limestone.
Hard gray SILTSTONE, micaceous, weathered.




fcrient:  Ohio Depariment of Transportation ]Pmloct: ATH-33-40.981 Job No.  9821-3200.00
|LoG OF: Boring R-42 Location: Sta. 40+029.131, 58.19m Right of US 33 Centerline Date Drilled: 6/27/00 STANDARD PENETRATION (N)
WATER Blows per 0.30 m
E Sampls OBSERVATIONS: GRADATION
= E No. Hand Water seepage at: none 10 20 30 40
. Panatro- Water level at completion: nane (prior to caring) ®
Depth | Elev. 8 B meter 2.74m (9.0 (after coring, inctuding | 8| R | B » Molsture Cantent - %
m 1 mo g (kivim*) drill water) tlaldla wl Pt Natural w
m | m |2 |& s _ Zlols|uw|E|E] *——®—xX
767 25864 DESCRIPTION ®i®[w|®[R|R 10 20 30 40 |
[25] [845.8] | Core { Rec T
| 1.524 {1.524 Soft gray CLAYSTONE; severely weathered.
m m
(80" | 1801
856 | 757.70
[281] | [B45.5) . .
Core | Rec Hard gray LIMESTONE, argillaceous; weathered; pyritic.
1524 | 1524
914 |25712 m | m
[30] B43.6)| (60 | (801 Hard brown SANDSTONE, argillaceous; weathered; contains
9.45 | 266.81
[31.0] | [8426] ard gray ; weathered.
1 9.85 m-10.03 m [32.3' - 32.9], very soft brown
10.03 | 25623 gi AYSTONE: micaceous: sev, westhered
[325] | [640.6)
i Core | Rec Medium hard brown SANDSTONE; moderately weathered.
1.524 |1.524
10.67 m m @ 10.21 m - 10.39 m [33.5' - 34.1", very broken.
10.82 | 255.44| [60"] | (607}
[35.5] | [838.1] - o
Hard gray LIMESTONE; brown laminations; slightly weathered.
11.7371 25453
[38.5] | [B35.1]| Core | Rec
1,524 |1.473 Medium hard to soft brown SANDSTONE, micaceous;
12.19 m m laminated; severely weathered; very broken.
[40] (60" | 381
N Core | Rec
1.524 |1.295
1372 m m
[45] [60"] | 517 \ ,
] @ 13.96 m - 15.00 m [45.8' - 49.2", broken.
7 @ 15.12 m [49.6'], becomes argillaceous.
hllid




@ 17.62 m [57.81, broken.

Bottomn of Boring - 17.83 m [58.5

lcnont: Ohio Department of Transportation Joh No.  ©821-3200.00
Boring R-42 Sta. 40+029.131, 58.19m Right of US 33 Centerline Date Dritted: 6/27/00 STANDARD PENETRATION (N)
WATER Blows per 0.30 m
= OBSERVATIONS:
ha E Water seepage at: none 10 40
N Watar level at completion: nonhe (prior to coring)
8 = 2.74 m [9.0'] (after coring, including Ble Moistire Content - %
E R
é = Glal8 3 FL 13
& lofzle (B3] x——@—
® |l |om | 10 40 |
Core | Rec W
1.524 11,524 Medium hard to soft hard brown SANDSTONE, micaceous;
m m laminated; severely weathered; very broken.
Core
1.524
m
[60"]




|cnem: Ohio Department of Transportation |Pro]¢e1: ATH-33-40.981 Job No.  §821-3200.00
|LoG OF: Boring R-43 L ocation: Sta. 40+487 88, 36.98m Left of US 33 Centerline  Date Drilied: STANDARD PENETRATION (N)
WATER Blows per 0.30 m
b3 Sample OBSERVATIONS: GRADATION 0
‘.-3 "._E:' Na, Hand VVater seapage at: nona 10 20 30 40
. Panairo- Water |avel at completion: 2.44 m [B.0 o
Depth | Eov. | & | & metar £l H Moisture Content - %
m oY om o f 8T e (B dowm?) g SAERE = o Naturat L
| m | § &[5 |& ww Blole|e|5|8] ——e—x
0 Z1.63 — DESCRIFTION MEIFIFIRE 0 20 30 40 |
. Loose brown SANDY SILT (A-4a); trace to littie clay; moist. F
] 3 | 356
3l a4 D
7 \
i Z s | s @ 1.07 m - 1.52 m [3.5' - 5.0', has trace organics. !
152 sl e il 2 (
168 | 23525
| B GE]
2 2 | a3 Medium stiff gray SILTY CLAY (A-6b); trace organics; maist. i
7 EEE IE 48 f
4 [05]
i 10
10 | .208 2,59 m - 3,05 m [8.5' - 10.0'], becomes damp to moist, |
305 | 4 - as some iron staining. A
320 | 23373
[105] _|T766.8]
7 Medium dense brown SANDY SILT (A-4a), trace to little
i 7 |.230 gravel; damp to moist. !
sl s ]
.97 | 232.96 T4
73] [784.3] M
i 12 Hard gray SILTY CLAY (A-8b), trace to little gravel; diy to =
16 | .308 damp. ™
457 2(121 e — )
473 | 232.20
55 | [761.8] \
20 254 Soft reddish brown weathered SILTSTONE,
| 50/.13] [10) 7 so+| (]
534 | 231 59
[175] ][759.8]| Core | Rec fIRQD
0.686 | 305 @ 33%
i m m Soft gray and red CLAYSTONE; severely weathered; contains
271 [y Limestone clasts.




fcient:  Ohio Department of Transportation IPmlnct: ATH-33-40.981 IJobNm 9821-3200.00

LOG OF: Boring R-43 ocation: Sta. 40+487.98, 36.98m Left of US 33 Centerline  Date Drifled: STANDARD PENETRATION (N)
WATER Blows per 0.30 m
E Sample OBSERVATIONS: GRADATION O
; E Na. Hand Watar seepage at: none 10 20 30 40
- Fenatro- Water lavel at complation: 2.44 m [8.0' =
Depth | Elev. & = mater -3 E 2le Moisture Content - %
m | m | g e é 4| aawm?) Ela|3|& s P Naturel Lt
molm|g & &1 1 Plols|u|d|8] *—&—x
762 2293 D%ZFHUN ArArarirAF 10 20 30 40
1 [7523][ Core | Rec JIRQD Soft gray and red CLAYS ; severely weathered; contains
792 [29901f 0406 | 279 | 0% Limestone clasts
[26.0] [751.3 m

m
e Bottom of Boring - 7.92 m [26.0)




Jctent:  Ohio Department of Transportation |Project: ATH-33-40.981 Job No.  9821-3200.00
ILOG OF: Boring R-44 Location: Sta. 40+603.64, 51.83m Left of US 33 Centerline  Data Dritfod: 6/29/00 STANDARD PENETRATION (N)
WATER Blows per 0.30 m
& Sampls OBSERVATIONS: GRADATION
e 2 Na, Hand Water seepage at: nens 10 20 30 40
N Fanatro- Water level at completion: 3.05 m [10.0'] (after coring ®
Depth | Elev. ] B meter inetuding drill water) LA RN B Muisture Contant - %
m | m | ¢ T § gl wm?) & 3l&|3 | A Naturs! L
m | m | 8 |& £ psn flol=|w|8|3 e
o1g g:g';g | Tonsoll - 0.778 m [77] St i i s R
X - m
[o6  [s004
3 Loose brown SANDY SILT (A-4a), trace clay, trace gravel,
| 7 | 2718 contains roots; damp to moist. L)
10} 1] 1 1
092 | 24325 |
(3] [798.0]
N Stiff mottled brown and gray SANDY SILT (A-4a), trace to
7 |.3% little clay; confains roots; moist.
152 | e 1114 n , 5
J ) M
1551 55 M
47 Hard gray SILTY CLAY (A-8b), trace to little gravel; M.
R 44 | 408 contains shale fragments; dry to damp. Mg
37| (16| | 3 — g1 |
244 | 24172 4
(8] [793.0] 111
i 4 Very stiff reddish brown SILTY CLAY (A-6b), trace fine to +T
7 | a0 coarse sand; damp to moist, b
3,05 i 431+ B
320 | 24096 [4.54] M
105] | [790.6] 4.
17 203 Dense gray SANDY SILT (A-4a), trace to little gravel; dry. AR
n s0/10| 8] 5 {decomposed to severely weathered siltstone) 80+
397 24019
El [788.0]
i CORENmr Soft gray weathered SILTSTONE. so+| 1
457 | 23950 R
[15] [786.1]| Core { Rec i RQD
R 1219 | 840 | 40% Soft to medium hard gray SILTSTONE; moderately
m | m weathered to severely weathered; very broken.
522 | 23s0a| [487 | [37]
(771] | [783.9]
. Medium hard ?sray SANDSTONE; slightly broken; contains
Limstone clasts,
T Core [ Rec [ RQD
607 | 238.09] 1524 |1,524 67%
(159 |81 m | m
_ 160" | 60" gﬂegium hard gray SILTSTONE, micaceous; weathered,;
roken.
@ 6.37 m - 6.49 m [20.9' - 21.3], severely weathered.




[crient:  Ohio Department of Transportation |Pm]ect: ATH-33-40.981 Job No.  9821-3200.00

|LoG OF: Boring R-44 ocation: Sta. 40+603 64, 51.83m Left of US 33 Centerline  Date Driled: 6/29/00 STANDARD FENETRATION (N)
WATER Blows per 0.30 m
Sample OBSERVATIONS: GRADATION O
No, Hand VWater sespage at: none 10 20 30 40
Panetro- Water level at completion: 3.05 m [10.07] (after coring e
meater including drill water) Bl2|2]e Moisture Content - %

21 wnm?) ACAEAE . AL Natural 1
£ 0 Slol=|u|B|8] »——®@—x

DESCRIPTION — ® e feln|nls 1020 30 40

Medium hard gray SILTSTONE, micaceous; weathered;
broken

7.59 m - 7.74 m [24.9' - 25.4'], very broken.
% 7.89 m {25.9']. becomes brown

Hard brown and gray SANDSTONE, micaceous; thick
bedded; weathered.

@ 9.14 m - 8.30 m [30.0' - 30.5, calcareous.

@ 11.88 m - 12.44 m [39.0' - 40.8', gray with dark gray
laminae, very micaceous.

13.20 m - 13.56 m [43.3' - 44.5'], gray with dark gray
aminae, contains rust staining.

22922
[752.0]

Botiom of Bonng - 14.04 m [@9.07]




|ciisnt:  Ohio Department of Transportation

|Project: ATH-33-40.981

Job No.  $821-3200.00

ILOG OF: Boring R-45 Location; Sta. 40+824.99, on Centerline of US 33 Centerline  Date Drilisd: 6/27/00 STANDARD PENETRATION (N)
WATER Blows per0.30m
E, Sampie OBSERVATIONS: GRADATION
= z No. Hand Water seepage at: none 10 20 30 40
. Panetro- Water level at completion: 2.19 m [7.2] (after coring inciuding
& mater drith water) izl B Moisture Contant - %
5
2 g (khidn?) % 3 ;,g a <z PL Natural _i
| & ol I Flo[2|cIB|S| »——@—
DESCRIPTION FAEREA AR 10 20 30 40

| Topsoif-0.19 m [7.57]

Medium dense brown SANDY SILT (A-4a); contains root
fragments.

| Hard arav LIMESTONE: weathered

Medlum hard brown SANDSTONE, micaceous, weathered,
broken.

@ 1.37 m- 2,47 m [4.5' - 8.1, contains dark brown interbeds.

T




[cent:  Ohio Depariment of Transportation

{Projoct:  ATH-33-40.981

[sat vo.— 9821-3200.00

JLOG OF: Boring R-45 ocation: Sta. 40+824.99, on Centerline of US 33 Centerline  Date Drited: 6/27/00 STANDARD PENETRATION (N)
WATER Blows par 0.30 m
E, Sample OBSERVATIONS: GRADATION O
pi Ne. Hand Water seepage at: none 10 20 30 40
N Fenetro- Water level af cotmpletion: 2.18 m [7.2] (after coring including "
3 meter drill water) HEEE Moisture Content - %
g 2| wvm?) gld|a|a .| AL Natural L
& B wen Blolz|u|5|8] ——o—
DESCRIPTION gleirleln|n 020 30 40

23988
78701

Medium hard brown SANDSTONE, micaceous, weathered,
broken.

@ 11.67 m [38.3"], becomes gray.

@ 13.56 m - 13.62 rn [44,5' - 44.7'], near vertical fracture.




Ohio Department of Transportation

|Project:  ATH-33-40.981

4ot wo.  9821-3200.00

STANDARD PENETRATION (N}

Blows per 0.30 m

O

10 20 30

Boring R-45 Gta. 40+824.99, on Centerline of US 33 Centerline  Date Drilled:
WATER
b OBSERVATIONS:
s Water gsepage at; none
. Water Javet at completion: 2.19 m [7.2] (after coring including 2
4 drill water) al2le|e
§ g ela(5(5] |2
o Slol=|w|5]S
EAES AR ERE

— DESCRIPTION

Core
1524

m
[607]

Cors
1524

m
(60"

Moisture Content - %
FL Natural
1020 30

Very soft dark gray CLAYSTONE; severely weathered,

@ 16.15 m [53.0", becomes soft.

Core
1.524

m
1607

gg& black COAL; weathered; with interbedded carbonaceous
@ 17.77 m [58.37, clay seam.

Medium hard gray CLAYSTONE; weathered.
@ 18.75 m [61.51, severly weathered.

ard qrav LIMESTONE: weathereg; broken

Bottom of Boring - 19.35 m [63.5']




[cuem: Ohio Department of Transportation

|Project:  ATH-33-40.981

Job No,  9821-3200.00

Medium hard brown GLAYS1WNE, argillaceous, weathered.
@ 6.10 m - 6.40 m [20.0' - 21.0', severely weathered.

Mediurm hard to hard gray and brown SANDSTONE;
weathered.
6.58 m-6.86m [21.8'- 22.5“, calcareous.

. [22 57, becomes argillaceous.
A8 m [22.8' - 2427, contains claystone clasts,
53 m [23.5' - 24.7'), low angle fracture with rust

|LoG oF: Boring R-46 MLocation: Sta, 41+229.99, 0.03m Left of US 33 Centerine Date Dritted: 6/27/00 STANDARD PENETRATION (N}
WATER Blows per 0.30 m
E, Sample OBSERVATIONS: GRADATION O
; :E: No. Hend VWater seepage at- none 10 20 30 40
" Fenetro- VWater |eval at complation; 2,19 m [7.2] (after coring Including »
Depth | Eisv. L mater drill water) 2l2lele Moisture Contant - %
m m § = % g (k) é ald 3 = PL Naturel Iva
i M| § |eld |af pF Zlo|=|u|B|8]| *——e—x
0. 26396 S— DESCRIPTION wlw el ®|w 020 30 40
01538311 Tonsol - e
| EEREEE] ) -
7 Medium dense brown SANDY SILT (A-4a), trace to little clay,
] 1 | 254 trace gravel; damp. H
0.76 | 262.50 12 (101 | 2
25] ] 861.2] "N
Very soft light brown SHALE, argillaceous; severely .
N 18 weathered. P
37 | 356 N
1.52 s0.08| (14 W 60+
'[5]
1 23
_ 27 | a8
48] [15] 76
i ]
27 | 279
3.05 3zl (11 59
[10!
335 | 25001
[T0] | 8527112 Vi ft red SHALE Il | thered
] 19 [ .381 ery soft re , argillaceous; severely weathered.
P | R4 A y €
| 13
21 | 408
; 37| (18 ]
[15] |
7] | EVREN IKTT 50+
] 14
533 | 5793 ]
75 | [B46.2]
Very soft gray LIMESTONE, argillaceous, severely weathered. s
+

Y

A=




Icnom: Ohio Department of Transportation ]Pm]m. ATH-33-40.981 Joh No,  9821-3200.00
LOG OF: Boring R-46 Location: Sta. 41+4229.99, 0.03m Left of LS 33 Centerline Data Drifled: 6/27/00 STANDARD PENETRATION (N)

WATER Blows per 030 m

E Sample OBSERVATIONS: GRADATION O

S E No. Hand VVater seepage at: nona 10 20 30 40

. Fenairo- Water level at completion: 2.19 m {7.2 (after coring including ®

Depth | Efev. ] ' mater drill water) 2l E T Moisture Content - %
(m) m | %] | oowm?) § CARAR .| A Natural L
i m]%@é& sy Flo|2|w|BIS] —@—x
782 75584 DESCRIETION ®lw e |wie 020 30 40 |
255.49] Core | Rec TRQD Medium hard to bard grav and brown SANDSTON

7.7 ]
2551 | [838.2]| 1.820 [1.524]8 71%
m m Medium hard to hard gray SILTSTONE, micaceous;
721 | 1807 weathered,
@ 8.32m-8.53m[27.3' - 28.0', brown.

853 | 25473
280 [835.7]
] Hard gray SANDSTONE, calcareous; micaceous; weathered;
contains dark gray laminae.
914 | 75412
[30] [833.7]

Bottorn of Boring - 9.14 m [30.01




Jesions:_Ohio Department of Transportation [Project:  ATH-33-40.981 [Job Mo, 9821-3200.00
LOG OF; Boring R-47 Location: Sta. 41+599.99, 0.01m Right of US 33 Centerline  Date Drilied: 6/29/00 STANDARD PENETRATION (N)
WATER Biows per 0.3¢ m
E Sample OBSERVATIONS: GRADATION 0
s g No. Hand Water zeepage at: none 10 20 30 40
N Fenetro- Water level at completion: 1.37 m [4.5] (after coring includes 2
Depth | Zev. | & | & matar drifl water) sizle|e Moistura Content - %
m | m é |2 |8 e g ald|a an| Pt Naturel L
m_| m 815 |8 " Zlo|=|uw |86 *—®_—x
T__27418 — DESCRIPTION wlwimw|e|rie 10 20 30 40 |
0.10 T274,08 Topsoll - 0.102 m 1+ TW TT ]
(331 | [8992]
Very stiff brown SILTY CLAY (A-8b), trace fine to coarse
i sand, trace gravel; damp.
0767 273.42 192 < 8
251 _|[897.0) [20] _ N
Very stiff brown SANDY SILT (A-4a); micaceous; damp. Tk
1.22 | 272,96 335 ‘(3‘
4] [895.5] (35
1.52 431+ Hard brown SILT AND CLAY (A-6a), damp.
1.68 | 27250 [4.54] o
1551 @949 -
5 Very stiff brown and red SILTY CLAY (A-6b); damp to moist.
4 263 G
A [2.75]
3.05 263 4N
[10] 12.75) @3.20m [10.5'{, becomes hard (decomposed to severely
N weathered claystone).
[~
7 407 51| [ [
_ [4.25}
7 431+ 50+ | (]
457 [4.54]
[15] @ 4.72 m [15.5", brown and red.
7 Ed] 254
i | s0.10] (10| | 8 431+ 50+| ]
[4.5+]
| 31
46 | 432
610 sl 9 43+ 97| | (]
201 {454 4
6.40 | 267.78
21] [678.5] [50.10 | 102 || 10 50+
Soft red CLAYSTONE; severely weathered.




Jcuen::  Ohio Department of Transportation

[ Projact: ATH-33-40.981

|sob No.  9821-3200.00

{LOG OF: Boring R-47 Location: Sta. 41+599.99, 0.01m Right of US 33 Centerline  Date Drilled: 6/29/00 STANDARD PENETRATION (N)
WATER Blows par 0.30 m
E Sample OBSERVATIONS: GRADATION O
; No. Hand Water seepage at: hohe 10 20 30 40
Penetro- Vvater level at completion: 1.37 m [4.5'] (after coring includes 2
i meter drill water) [N '% ) Moisture Content - %
E {kNin®) g a8\ W] PL Naturat L
| & fisf] 2lo|=|u|B|8] x——@—x
DESCRIPTION R jue|wlw|e 10 20 30 40

Soft red CLAYSTONE; moderatsly weathered; very broken.

@ 8.99 m [29.57, slickensided shear.

12 31 m [40.47, becomes medium hard, gray and red,
5 |ght|)é broken.
@ 1262 m [41.4"), slickensided shear.

@ 13.14 m [43.1], slickensided shear.

@ 14.26 m [46.8'), slickensided shear.

e




fctient:  Ohio Depariment of Transportation [Pm[ect: ATH-33-40.981 lJobNo. 9821-3200.00
ILOG OF: Boring R-47 L ocatian: Sta. 41+5608.99, 0.01m Right of US 33 Centerline  Date Driffed: 6/29/00 STANDARD PENETRATION (N)

WATER Biows per 0.30 m
= Sample OBSERVATIONS: GRADATION O
hes g No. Hand Water seepage at: none 10 20 30 ®
Panetro- Water level at compilation: 1.37 m [4.57] (after coring includes 2
Depth | Elev. i B mater drill water) B|R elw Moisture Content - %
(m) m @ = g (kNAn® ) E: alE E | PL Natural 13
Jii/) m § & § [y ftsf] Tlo|=|uw # i ——8——X
1524 25604 DESCRIPTION @l |® 1020 30 40
1533 | 25885] Core | Rec JJ R@D,
F503] | [8492]| 1.524 | 1.524
[erg"] [6"8"] Medium hard gray SILTSTONE, micaceous, weathered.

@ 16.86 m - 1817 m [55.3' - 59.6", contains moderately
weathered zones.

@ 18.20 m- 18,17 m [69.7' - 62.9", contains interbedded
sandstones.

255.01
[836.5]

Medium hardsgray CLAYSTONE; weathered, containg
limestone clasts and arenaceous layers.

@ 20.15 m [66.1"], slickensided shears.
@ 20.30 m [66.6", slickensided shears.
@ 20.42 m [67.0', slickensided shears.

@ 22.37 m- 2262 m [73.4" - 74.27, high angle fracture,
moderately weathered.




Jcitent:  Ohio Depariment of Transportation Project: ATH-33-40.681 Job No.  9821-3200.00

JLoG oF: Boring R-47 JLacation: Sta. 41+599.99, 0.01m Right of US 33 Centerline  Date Drilled: 6/29/00 STANDARD PENETRATION (N)
WATER Blows per 0.30 m
E Sample OBSERVATIONS: GRADATION O
= E No. Hand Water seepage at: none 10 20 30 40
. Fenetro- Water level at completion: 1.37 m {4.5] (after coring includes o
Dapth | Elev. 2 B metar drlll water) E ‘% o Moisture Content - %
m | m | 2[5 g (kwim?) E S8\ = A Natural n
m M |5 |21 s Plolz|uw|8|8] ——®—x
2286 751 42 DESCRIPTION Blw|wiwe 0|0 10 20 30 40 |
{75) {824 5]] Core | Rec W RQD ; , T
i 1.524 {1.448 ] 95% Medium hard %ray CLAYSTONE; weathered, contains
: 67:"‘1 [5n71“ ] limestone clasis and arenaceous layers.
7 @ 22.92m- 2310 m [75.2' - 75.8, limestone with high
4 angle fracture,
7] @ 24.17 m [79.3'], becomes red and gray, moderately
2438 | 2439 80 weathered
(80) [818.8]

Bottom of Boring - 24.38 m [80.01
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