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REPORT
OF
SUBSURFACE EXPLORATION
FOR
EMBANKMENTS (STATION 50+23 to 352+00)
PHASE 3 -STAGE 1
PROJECT SCI-823-0.00
SCIOTO COUNTY, OHIO

1.0 INTRODUCTION

Phase 3 of this project consists of the construction of approximately 5.7 miles of new mainline
roadway located in Scioto County, Chio. The findings and recommendations presented in this
document pertain to Phase 3 mainline embankments and soil cuts from Station 50+23 to 352+00 of
the SCI-823-0.00 Portsmouth Bypass project only. The findings and recommendations for the rock
cut sections and the Phase 1 and Phase 2 embankments for this project will be submitted in separate
documents.

The Phase 3 area begins at the U.S. 52 interchange and ends at Station 352+00, approximately feet
south of the proposed Shumway Hollow Road interchange. An interchange at S.R. 140 (Webster
Street) is also included in Phase 3. The analyses and recommendations pertaining to the interchange
areas can be found in the respective interchange reports, which are submitted separately. In addition,
the evaluation of the embankments in the Highland Bend area, between approximate Stations
105+75 and 131454, and the culverts within Phase 3 will be submitted in separate documents. The
Highland Bend embankments were analyzed separately because of the high fills and relatively poor
soils in that area.

The purpose of this exploration was to 1) determine the subsurface conditions to the depths of the
borings, 2) evaluate the engineering characteristics of the subsurface materials, and 3) provide
information to assist in designing the roadway embankments and pavements.

The geotechnical engineer has planned and supervised the performance of the geotechnical
engineering services, has considered the findings, and has prepared this report in accordance with
generally accepted geotechnical engineering practices. No other warranties, either expressed or
implied, are made as to the professional advice included in this report.

2.0 GENERAL PROJECT INFORMATION

Approximately 2.7 miles of side hill or embankment fills and 2.7 miles of soil and rock cuts are
proposed along the centerline of S.R. 823 in Phase 3. A maximum embankment height 0f219.4 feet
is anticipated near Station 289+25. The maximum depth of cut is anticipated to be 186.3 feet near
Station 148+50.



The analyses and recommendations presented in this report have been made on the basis of the
foregoing information. If the proposed roadway location or concept is changed or difters from that
assumed, DLZ should be informed of the changes so that recommendations and conclusions
presented in this report may be revised as necessary.

3.0 SUBSURFACE INVESTIGATION

The subsurface investigation for the Phase 3 embankments consisted of drlling a total of 90 borings,
excluding those drilled in the Highland Bend area. The 90 borings considered for the roadway
embankment analyses consist of 20 culvert borings (C-25 through C-119, non-inclusive) and 70
roadway borings (R-24 through R-205 and R-2118 through R-2184, non-inclusive}. The borings
were drilled primarily between August 26, 2004 and February 22, 2007. Six of the culvert borings,
C-114 through C-119, were drilled between June 20 and July 3, 2007. The borings were extended to
depths primarily between 7.0 to 55.0 feet and were drilled with both ATV-mounted and truck-
mounted drill rigs. One boring, R-143, was drilled to a depth of 100.0 feet. Individual boring logs
are included in Appendix A. The locations of the borings are shown on the Boring Location Plan in
Appendix A. Information concerning the drilling procedures and the boring log terminology is also
presented in Appendix A.

Representatives of Lockwood, Lanier, Mathias and Noland, Inc. (2LMN) generally marked the
locations of the roadway borings in the field and representatives of DLZ Ohio, Inc. generally marked
the culvert boring locations. Representatives of 2LMN also determined the as-drilled ground surface
elevations and locations of most of the boring locations. Boring locations which could not be
determined with the survey equipment due to the dense vegetation were estimated from plans. The
as-drilled boring locations and ground surface elevations are shown on the individual boring logs in
Appendix A. '

4.0 FINDINGS
4.1 General Information

The project is located in the Shawnee-Mississippian Plateau of the unglaciated portion of the
Appalachian Plateau Physiographic Region. The project area is relatively underdeveloped,
and contains limited secondary roadways. The area is characterized by rough, steep, broken,
and severely dissected topography. The natural slopes are generally very steep, rising
abruptly from the valley bottoms. The maximum existing topographic relief along the Phase
3 project centerline is approximately 397.5 feet and occurs between a high point near Station
281+50 at elevation 890.0 feet, and a low point near Station 135+50, at elevation 492.5 feet.
The maximum vertical relief along the proposed finished grade is approximately 324.0 feet,
with the lowest point at approximate Station 350+00 (elevation 548.1 feet) and the highest
point near Station 253+00 (elevation 872.1 feet).



4.2  Geology of the Site

The genesis of the soils varies across the project location. Residual and colluvial soils are
found on the ridge tops and the hillsides across the site. These soils are generally thin to
moderately deep, covering moderate to steep slopes. Lacustrine soils, found in the valleys,
are commonly known as “Minford Silts” or the Minford Complex. These deposits were
formed during the early to middle Pleistocene age when the northward flowing Teays River
system was blocked by the southward advance of the Kansan aged ice sheets. As the glaciers
advanced, the course of the Teays River was blocked south of Chillicothe and a large lake
was formed from the impoundment of the waterways. As a result of the impoundment, vast
quantities of sediments were deposited ranging from 10 to 80 feet in thickness, thinning
towards the margins. In this area, the Minford Complex is characterized by clays of high
plasticity and high compressibility.

Bedrock within the structure area is primarily sandstone of the Logan Formation that is of
Mississippian Age. Bedrock of the Pennsylvanian Breathitt Formation can be found at the
top of the slopes, roughly above elevation 870.

4.3 Soil Conditions

At the ground surface, the borings encountered 1 to 12 inches of topsoil. Beneath the topsoil,
the borings encountered primarily stiff to hard sandy silt (A-4a) and silt and clay (A-6a) with
lesser amounts of loose to dense gravel with sand (A-1-b), gravel with sand and silt (A-2-4),
sandy silt (A-4a}, and siit (A-4b) and very stiff to hard clay (A-7-6) to depths of 2.0 to 36.0
feet below the ground surface to the top of severely weathered bedrock. Soils encountered in
each of the Phase 3 fill sections are described below. For more detailed information, refer to
the boring logs presented in Appendix A.

Phase 3 Mainline Station 63+00 to 75+00

Borings R-24 to R-27, C-89, and C-90 were evaluated for this fill section and
generally encountered stiff to very stiff sandy silt (A-4a), silt (A-4b), and silt and clay
(A-6a) to depths ranging from 11.5 to 21.0 feet below the ground surface. Layers of
very stiff clay (A-7-6) and loose to medium dense gravel with sand and silt (A-2-4)
and sandy silt (A-4a) were also encountered. A 1.0 to 5.0-foot thick layer of severely

weathered sandstone was encountered below the soil layers, generally below a depth
of 11.0 feet.

Phase 3 Mainline Station 166+50 to 168+50

Borings R-88 to R-92 were evaluated for this fill section and generally encountered a
1.6 to 1.7-foot thick layer of severely weathered sandstone below the topsoil. Boring
R-90 encountered a hard sandy silt (A-4a) to a depth of 3.5 feet below the ground
surface.



Phase 3 Mainline Station 173+50 to 188+00

Borings R-99 to R-105 and C-114 to C-117 were evaluated for this fill section and
generally encountered stiff to hard sandy silt {A-4a), silt (A-4b), and silt and clay
(A-6a) to depths ranging from 13.5 to 37.5 feet below the ground surface. The soil
layers were 5.0 feet thick or less in Borings R-99, R-101, and R-105. Layers of
medium stiff to hard clay (A-7-6) and loose to medium dense sandy silt (A-4a) and
silt (A-4b) and very dense gravel (A-1-a) and were also encountered. A 0.5 to
5.3-foot thick layer of severely weathered sandstone was encountered below the soil
layers, generally below a depth of 13.5 feet.

Phase 3 Mainline Station 188+00 to 197+50

Borings R-106, R-106A, and R-107 were evaluated for this fill section and generally
encountered medium stiff to hard sandy silt (A-4a) and silt and clay (A-6a) to depths
ranging from 8.0 to 15.0 feet below the ground surface. Layers of medium dense
sandy silt (A-4a) were also encountered. A 2.0-foot thick layer of severely weathered
sandstone was encountered below the soil layers in Borings R-106 and R-107.

Phase 3 Mainline Station 207+00 to 212+30

Borings R-115 to R-117, C-96, and C-97 were evaluated for this fill section and
generally encountered stiff to hard sandy silt (A-4a) and silt and clay (A-6a) to depths
ranging from 5.5 to 19.4 feet below the ground surface. Layers of loose to dense
gravel with sand and silt (A-2-4), sandy silt (A-4a), and silt (A-4b) were also
encountered. A 1.0 to 3.5-foot thick layer of severely weathered sandstone was
encountered below the soil layers.

Phase 3 Mainline Station 227+00 to 257+75

Borings R-126 to R-143, C-118, and C-119 were evaluated for this fill section and
generally encountered very stiff to hard sandy silt (A-4a) and silt and clay (A-6a) and
loose to medium dense sandy silt (A-4a) to depths ranging from 2.0 to 8.0 feet below
the ground surface. Layers of hard silt (A-4b) and medium dense to dense coarse and
fine sand (A-3a) and gravel with sand and silt (A-2-4) were also encountered in
Boring C-119. A 1.0 to 4.0-foot thick layer of severely weathered sandstone or
claystone was encountered below the soil layers. The severely weathered sandstone
was 1 1.5 feet thick in Boring R-143.

Phase 3 Mainline Station 268+00 to 273+00

Borings R-148 and R-149 were evaluated for this fill section and encountered hard
silt and clay (A-6a) and clay (A-7-6) to depths ranging from 7.5 to 24.5 feet below
the ground surface. A layer of severely weathered sandstone was encountered below
a depth of 5.0 feet in Boring R-149.

Phase 3 Mainline Station 289+00 to 306+50
Borings R-157 to R-168, R-2154, R-2157, R-2160, R-2168, and C-25 to C-29 were
evaluated for this fill section and generally encountered loose to medium dense
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gravel with sand (A-1-b), gravel with sand and silt {A-2-4), and silt (A-4b) to depths
ranging from 13.0 to 20.5 feet below the ground surtace. However, in Borings
R-158, R-161, R-165, R-166, and R-2168, the soils extended only to depths of 6.0
feet or less. A 1.0 to 7.8-foot thick layer of severely weathered sandstone was
encountered below the soil layers. The severely weathered sandstone was
encountered directly below the topsoil in Borings R-2154 and R-2160.

Phase 3 Mainline Station 308+50 to 324+00

Borings R-171 to R-186, R-2176, R-2183, R-2184, C-30, and C-31 were evaluated
for this fill section and generally encountered very stiff to hard sandy silt (A-4a) and
silt and clay {A-6a) and loose dense gravel with sand and silt (A-2-4), sandy silt (A-
4a), and silt {A-4b) to depths ranging from 2.5 to 14.0 feet below the ground surface.
Layers of hard silt (A-4b) and clay (A-7-6) were also encountered. A 1.0 to 6.0-foot
thick layer of severely weathered sandstone was encountered below the soil layers.
The severely weathered sandstone was encountered directly below the topsoil in
Boring R-171.

Phase 3 Mainline Station 328+00 to 330+00

Borings R-192, R-193, C-34, and C-35 were evaluated for this fill section and
generally encountered very stiff to hard sandy silt (A-4a) and medium dense sandy
silt (A-4a) and silt (A-4b) to depths ranging from 3.0 to 5.0 feet below the ground
surface. A 2.0 to 8.5-foot thick layer of severely weathered sandstone was
encountered below the soil layers.

Phase 3 Mainline Station 343+50 to 348+00

Borings R-203, R-206, C-98, and C-99 were evaluated for this fill section and
generally encountered hard sandy silt {A-4a) and silt and clay (A-6a) and very loose
gravel with sand and silt (A-2-4) to depths ranging from 3.0 to 8.1 feet below the
ground surface. A 1.0-foot thick layer of severely weathered sandstone was
encountered below the soil layers in Boring C-99. The severely weathered sandstone
was encountered directly below the topsoil in Boring R-205 to a depth of 4.5 feet.

Bedrock Conditions

Bedrock was encountered in all of the borings and confirmed by coring a minimum of 5 feet
of bedrock. Bedrock encountered in the borings corresponds with the available geologic
references. The cores obtained consist primarily of medium hard to hard sandstone or
sandstone interbedded with shale or siltstone with occasional layers of siltstone, claystone,
and shale. A layer of severely weathered to decomposed bedrock was generally encountered
immediately above the higher quality rock encountered in the rock cores. The layer of
severely weathered rock generally ranged in thickness from 0.5 to 6.0 feet but was as thick as
14.0 feet and 17.0 feet in Borings R-177 and R-101, respectively. Refer to the boring logs
presented in Appendix A for more detailed information.
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4.5 Groundwater Conditions

Seepage was observed in 33 of the 90 borings at depths ranging from 1.0 to 26.5 feet below
the ground surface. In general, groundwater was not encountered prior to rock coring.
Borings C-28, C-31, C-117, R-24, R-25, R-2157, and R-2176 encountered groundwater at
depths ranging from 6.0 to 34.3 feet below the ground surface prior to rock coring. Final
water levels, which included drilling water, were encountered at depths from 0.0 to 23.3 feet
below the ground surface. Refer to the boring logs presented in Appendix A for more
detailed information.

It should be noted that groundwater levels may fluctuate with seasonal variations and
following periods of heavy or prolonged precipitation, and therefore, the readings indicated
on the boring logs may not be representative of the long-term groundwater levels. Long-term
monitoring would be needed to obtain a more accurate estimate of the groundwater table
elevations.

4.6 Laboratory Testing

In the laboratory, all samples were examined and visually classified. The moisture contents,
grain size analyses, and plasticity characteristics of samples considered representative of the
subsurface materials were determined. Index test results are included on the borings logs in
Appendix A. Due to the generally stiff to hard consistency of the soils encountered in this
area, very few undisturbed Shelby tube samples were obtained for laboratory testing. A
summary of the strength testing performed for the Phase 3 embankment fills is presented in
Appendix B.

CONCLUSIONS AND RECOMMENDATIONS
5.1 General

At the surface, the borings encountered topsoil ranging in thickness from | to 12 inches. All
topsoil should be removed prior to placing fiil or pavement materials.

Subgrades and embankments should be constructed in accordance with Chio Department of
Transportation Construction and Material Specification (ODOT-CMS) Item 203, “Roadway
Excavation and Embankment.”

5.2 Pavement Design and Group Index

The results of the subgrade evaluations for Phase 3 of this project were submitted in separate
documents. However, the conclusions from the proposed State Route 823 Mainline
evaluations are presented below. All subgrade treatments should conform to ODOT CMS
Item 206. More information concerning the suitability of soils for use as fill material can be
found in section 5.6 of this report.



5.2.1 Subgrades in Soil

Existing laboratory test results performed as of June 6, 2006 were evaluated to
estimate a recommended CBR value for Phase 3 mainline roadway pavement design.
A total of 252 samples were tested for particle size and plasticity. For both the
proposed Phase 3 mainline alignment and the entire project, it was determined that
the pavements be designed based on a CBR value of 7. Areas where it is anticipated
that the subgrade will be in soil are listed in the table below and are shown on the
Boring Locations Plans in Appendix A.

Anticipated Areas of Soil at Subgrade Level

Beginning Station Ending Station
75+00 77400
142450 146+00
257+75 259450
348+00 349+00

[t is anticipated that soils in the cut sections will be only a few feet thick and not
likely to become unstable. In addition, a few feet of soil will likely be encountered at
the transition zones from cut section to fill section. The soils at these transitions are
also not likely to be unstable. Consequently, the soil cut sections were not evaluated
for stability.

5.2.2 Subgrades in Rock

Approximately 2.7 miles of the 9.1-mile long Phase 3 mainline alignment will be
constructed in cuts where the subgrade will be in rock. The approximate station
limits of these sections are listed in the following table and are shown on the Boring
Locations Plans in Appendix A. The station limits are approximate and are based on
the matenals encountered in the borings drilled near the centerline of construction.
Variations in the station limits should be anticipated where the bedrock surface
slopes in a transverse direction, such as in sidehill fill/cut areas.

Anticipated Areas of Rock at Subgrade Level

Begin Station End Station
50+23 61400
77400 105475
146+00 165+50
168+50 173+50
197+50 207+00
212+50 227+00
259+50 268+00
273+00 289+00




Anticipated Areas of Rock at Subgrade Level

Begin Station End Station
306+50 308+50
324+00 328+00
330+00 343+00
349+00 352+00

For the sections of the alignments with subgrades in rock, excavations 2 feet below
the proposed pavement materials will be required for the subgrade preparation in
accordance with ODOT CMS [tem 204.05.

53 Culverts

Approximately 13 culverts are presently planned for within the limits of the Phase 3 area.
Foundation recommendations and settlement analyses for the culverts are presented for each
culvert in a separate report.

5.4 Embankment Evaluations

The following table lists the stations and approximate maximum embankment heights for the
embankment sections evaluated for the stability and settlement analyses.

Sidehill Fill / Fill Embankment Sections

Approximate
Begin Station End Station Maximum Fill
Height (ft.)
63+00 75+00 32.0
166+50 168+50 39.7
173+50 188+00 86.0
188+00 197+50 39.0
207+00 212+50 90.1
227400 257475 195.6
268+00 273+00 49.0
289+00 306+50 2194
308+50 315+50 158.9
315+50 324-+00 94.8
328+00 330+00 36.5
343+50 348+00 91.1

Soil parameters used for the stability and settlement analyses were based on laboratory test
results (grain-size and plasticity), visual examination of the preserved samples, hand
penetrometer readings, and typical values. Due to the generally very stiff to hard consistency
of the soils encountered in this area, very few undisturbed Shelby tube samples were obtained
for laboratory testing. Global stability analyses and settlement calculations are presented in
Appendix C and D, respectively.
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Stability Analysis
5.4.1.1 Assumptions and Methodology

In accordance with ODOT guidelines, a unit weight of 120 pcf was assumed
for the embankment fill materials. Due to the large quantity of rock cut
planned for the project, it is anticipated that the embankment fill will consist
primarily of cohesionless material ranging in size from fine granular material
to rock but will generally be rock fill from adjacent cuts. The friction angle
for the anticipated backfill material will likely range from 28 degrees to over
40 degrees. It is anticipated that more of the rock fill will exhibit friction
angles in excess of 40 degrees, but a friction angle of 35 degrees was
conservatively selected for the embankment fill with no cohesion.

The stability analyses were performed using UTEXAS3 Version 1.204, a
slope stability computer program using variations of the method of slices.
UTEXAS3 was developed by Dr. Stephen Wright at the University of Texas
for the U.S. Army Corps of Engineers. The Simplified Bishop procedure was
used for all of the analyses and only circular failure surfaces were considered.
All of the procedures use an iterative approach to investigate many failure
surfaces until a critical surface is found.

5.4.1.2 Summary of Results

The Phase 3 mainline roadway is comprised of approximately 11 fill sections
and 12 cut sections. All fill sections in Phase 3, except for the interchanges
and the Highland Bend area, were considered for stability. The analyses and
recommendations for the embankment siopes contained in the interchange
areas and Highland Bend are presented in separate reports.

A comprehensive review of subsurface conditions and the results of stability
analyses indicate that the Phase 3 embankments may be built using slopes

listed in the following table.

Sidehill Fill / Fill Embankment Slopes

Begin Station End Station Reco_m mended
Design Slope
63-+H00 75+00 2H: IV
166+50 168+50 2H:1V
173450 188+00 2.5HAV
188+00 197+50 2H: 1V
207+00 212+50 2H: 1V
227400 257+75 2H:1V
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Sidehill Fill / Fill Embankment Slopes

Begin Station | End Station Reco.mmended
Design Slope
268+00 273+00 2H:1V
289+00 306+50 2H:1V
308+50 315+50 2H:1V
315+50 324+00 2H:1V
328+00 330+00 2H:1V
343+50 348+00 2H:1V

The subsurface profile and embankment geometry between Stations 173+50
and 188+00 had the most critical cross section. The maximum embankment
height encountered in this section of 86 feet along with the soils encoutered
resulted in a required 2.5H:1V slope for stability.

All other global stability analyses performed for the mainline embankments
in this area have indicated that the drained, seismic and undrained stability of
the embankments is adequate based on a 2H:1V slope. Factors of safety of at
least 1.3 in the undrained condition and 1.5 for the drained condition were
obtained for all the analyses, which are considered acceptable. Based on the
results of the stability analyses, it is anticipated that staged construction, wick
drains, and other special construction techniques will not be required to
construct the Phase 3 embankments analyzed for this report. It should be
noted, however, that special construction techniques will be required for the
Highland Bend area. The recommendations for the Highland Bend
embankments are presented in a separate report.

Settlement Analysis

5.4.2.1 Summary of Results

Settlement has been evaluated for selected locations for the Phase 3 mainline
embankments. The following table summarizes the results of the calculations
for the consolidation of foundational soils and the anticipated settlement of

the associated embankment fill materials.

Summary of Settlement Analyses

Approximate Primary Anticipated
Station | Boring | Maximum Fill | Consolidation | Settlement of Fill
(ft.) (in.) Materials (in.)
66+00 R-25 32.0 5.1 4
175+40 R-104 86.0 16.7 10
189+00 | R-107 39.0 4.4 5
209+50 | R-115 90.1 negligible 11
240+00 | R-132 195.6 35 24

10




Summary of Settlement Analyses

Approximate Primary Anticipated
Station Boring | Maximum Fill | Consolidation | Settlement of Fill
(ft.) (in.) Materials (in.)
271+50 R-148 49.0 10.0 6
298+25 R-168 219.4 12.1 26
312+00 C-31 158.9 5.7 19
319+75 | R-2183 94.8 13.4 11

The settlement evaluations indicate that embankment settlement is not
considered a significant concern for Phase 3 embankments outside of the
interchange areas. Based upon a comprehensive review of subsurface
conditions, a critical soil profile and embankment height was selected for
each fill section for the purposes of performing settlement calculations. In
addition, time-rate of settlement calculations were also performed. The
analyses and results are briefly discussed in the following sections.

Settlement —~ Mainline Embankments, Station 66+00

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 5.1 inches. In addition, the time needed to reach 90 percent
of pnmary consolidation is expected to take up to approximately 375 days.
Due to the relatively small magnitude of settlement, the use of wick drains or
other means of accelerating the consolidation were not investigated.

Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation for a
well compacted fill, approximately 4 inches of settlement can be expected for
a 32-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction.

Settlement — Mainline Embankments, Station 175+40

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 16.7 inches. In addition, the time needed to reach 90
percent of primary consolidation is expected to take up to approximately 765
days. Due to the relatively small magnitude of settlement, the use of wick
drains or other means of accelerating the consolidation were not explored.

Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation for a
well compacted fill, approximately 10 inches of settlement can be expected
for a 86-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction.
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Settlement — Mainline Embankments, Station 189+00

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 4.4 inches. In addition, the time needed to reach 90 percent
of primary consolidation is expected to take up to approximately 144 days.
Due to the relatively small magnitude of settlement, the use of wick drains or
other means of accelerating the consolidation were not explored.

Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation fora
well compacted fill, approximately 5 inches of settlement can be expected for
a 39-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction,

Settlement — Mainline Embankments, Station 209+50

Settlement due to primary consolidation of the foundation soil is expected to
be negligible. Settlement due to consolidation of the fill material itself was
also considered. Consolidation within an embankment will generally range
from one to four percent of the embankment height. Assuming one percent
consolidation for a well compacted fill, approximately 11 inches of
settlement can be expected for a 90-foot high embankment. However, it is
anticipated that much of this settlement will occur during construction.

Settlement — Mainline Embankments, Station 240+00

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 3.4 inches. In addition, the time needed to reach 90 percent
of primary consolidation is expected to take up to approximately 26 days.
Due to the relatively small magnitude of settlement, the use of wick drains or
other means of accelerating the consolidation were not explored.

Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation for a
well compacted fill, approximately 24 inches of settlement can be expected
for a 196-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction.

Settlement — Mainline Embankments, Station 271+50

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 10.0 inches. In addition, the time needed to reach 90
percent of primary consolidation is expected to take up to approximately 510
days. Due to the relatively small magnitude of settlement, the use of wick
drains or other means of accelerating the consolidation were not explored.
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Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation fora
well compacted fill, approximately 6 inches of settlement can be expected for
a 49-foot high embankment. However, it is anticipated that much of this
setttement will occur during construction.

Settlement — Mainline Embankments, Station 298+25

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 12.1 inches. In addition, the time needed to reach 90
percent of primary consolidation is expected to take up to approximately 357
days. Due to the relatively small magnitude of settlement, the use of wick
drains or other means of accelerating the consolidation were not explored.

Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation for a
well compacted fill, approximately 26 inches of settlement can be expected
for a 219-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction.

Settlement — Mainline Embankments, Station 312+00

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 5.7 inches. In addition, the time needed to reach 90 percent
of primary consolidation is expected to take up to approximately 144 days.
Due to the relatively small magnitude of settlement, the use of wick drains or
other means of accelerating the consolidation were not explored.

Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation fora
well compacted fill, approximately 19 inches of settlement can be expected
for a 159-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction.

Settlement — Mainline Embankments, Station 319+75

Settlement due to primary consolidation of the foundation soil is expected to
be approximately 13.4 inches. In addition, the time needed to reach 90
percent of primary consolidation is expected to take up to approximately 144
days. Due to the relatively small magnitude of settlement, the use of wick
drains or other means of accelerating the consolidation were not explored.
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Settlement due to consolidation of the fill material itself was also considered.
Consolidation within an embankment will generally range from one to four
percent of the embankment height. Assuming one percent consolidation for a
well compacted fill, approximately 11 inches of settlement can be expected
for a 95-foot high embankment. However, it is anticipated that much of this
settlement will occur during construction.

Settlement — Other Fill Sections Evaluated by Inspection

Embankment fill sections from Stations 166+50 to 168+50, 328+00 to
330+00, and 343+00 to 348400 were also evaluated. Based on the shallow
depth to bedrock and properties of the foundation soils, it was determined by
inspection that settlement in these sections would be negligible.

5.4.2.2 Additional Settlement Recommendations

It should be emphasized that the time of consolidation estimates are based on
the assurnption that the initial embankment construction will consist of at
least 6 feet of free-draining granular material placed over the entire fill
foundation area, as discussed in section 5.6.3. Groundwater seepage,
overexcavation, and removal of unsuitable soils should be anticipated within
the interchange areas. Consequently, it may be necessary to utilize additional
granular material or end-dumped rock in order to establish a dry and stable
fill foundation.

Based on the results of calculations described above, excessive settlements
are not anticipated for the Phase 3 embankments analyzed for this report.
Although settlement is not a significant concern in this area, general
recommendations for accelerating or mitigating settlements are presented
below.

The most cost effective method for dealing with the potentially excessive
settlement would be to surcharge the embankment foundations prior to
construction. Monitoring equipment should be installed to measure the
rate/amount of settlement and normal fill operations should begin when an
acceptable degree of consolidation is achieved. Other options to either reduce
the amount of settlement or to accelerate the time of consolidation within the
embankment foundation, such as overexcavation and replacement of the
existing soft and/or organic soils or wick drains, are not considered viable
options for the fill sections evaluated in this report because significant
amounts of soft soils were not encountered in the borings and the soils
encountered were generally not soft enough to install wick drains.
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5.4.3 Potential Areas of Instability

The dominant rock type along the proposed alignment is sandstone of the
Mississippian aged Logan Formation. Siltstone and shale are commonly found
interbedded with the sandstone. These siltstones and shales generally weather to clay
with low shear strength over time. The steeper slopes are prone to gradual movement
known as soil creep. The low shear strength of the residual and colluvial soils
combined with the steep topography makes some of the hillsides within the proposed
limits of construction prone to shallow surficial landslides and soil creep. Generally
these conditions are easily corrected by removal of the unstable slope materials. For
additional information regarding specific areas of instability encountered along the
Phase 3 alignment, refer to the Phase 3 field reconnaissance report, which will be
submitted separately.

5.5 Rock Cuts

Currently, approximately 6.1 miles of the Phase 3 mainline alignment is anticipated to be
located in cuts. A majority of these cuts will be in rock. In accordance with ODOT’s
Geotechnical Bulletin Number 3 (GB-3) “Rock Cut Slope & “Catchment Design”, Phase 3
rock cuts have been evaluated. For specific information pertaining to the rock cut slopes,
please refer to the Phase 3 rock cut slopes report, which was submitted separately.

5.6 Construction Considerations
5.6.1 General

Based on the provided plans, profiles, and cross sections, the new roadway will
consist of several cuts as well as embankment fills. All work should be performed in
accordance with ODOT CMS, (Current Edition). Special care should be taken to
ensure that the requirements of the CMS are met so that stable embankments are
constructed.

5.6.2 Subgrade Preparation

Silt (A-4b) was encountered at the existing ground surface at several boring locations
in the Phase 3 area. Whenever silt is encountered at the subgrade level, it should be
overexcavated to at least three feet below subgrade and replaced with suitable,
compacted fill. Additionally, no silt (A-4b) should be placed within three feet of
subgrade in embankment fill sections.

5.6.3 New Embankment Construction

ODOT CMS ltem 201 “Clearing and Grubbing” should be completed across the
entire portion of the embankment foundation. The foundation should be compacted
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to at least 95% of the Standard Proctor value as outlined in ODOT CMS section
203.05. Also, it is recommended that the foundation soils be proof rolled {ODOT
Item 204.06) prior to placement of any embankment materials. Any soft, yielding
areas should be undercut to firm material and replaced with controlled, engineered
fill. If seeps are encountered, spring drains should be installed to reduce the potential
for the fill to become saturated in the future.

Prior to beginning normal embankment fill operations, it is recommended that the
initial embankment construction consist of at least 6 feet of free-draining granular
material placed over the entire fill foundation area. This material will allow the
drainage of the foundation soils, not inhibit the time-rate of consolidation, and will
also provide a stable surface upon which normal fill operations can begin.

Locations of borrow areas are not known at this time. However, if glacial tills are
utilized as the fill materials, any large durable cobbles or boulders greater than 8
inches in any dimension that cannot be broken down should be segregated and not be
incorporated into the lift. In addition, any soil classified as silt (A-4b) should not be
used as fill.

5.6.4 Embankment Drainage

All embankments and side hill fills should have a drainage layer in the lower portion
of the fill, at the foundation soil-fill interface. This drainage layer should consist ofa
minimum of six feet of free-draining, durable, rock fill as defined in ODOT CMS,
Item 203.6.C and Item 703.16.C.

If springs or seeps are encountered during construction, the flow should be collected
within the embankment drainage layer or directed to the embankment drainage layer
with a ditch or a trench drain. A typical trench drain should be a minimum of one
foot in width, with a depth and grade suitable for positive drainage. Six inches of
concrete sand (ODOT Item 703.02) should be placed in the bottom of the trench, then
a six-inch diameter, fabric-wrapped, perforated PVC pipe should be placed on top of
the sand layer. The trench should then be backfilled to the surface with concrete
sand.

All ponds that lie within the footprint of a planned embankment should be drained,
and all “muck” and unsuitable material removed. Ponds may require benching as set
forth in ODOT CMS Item 203.05 or placement of a spring or seep drain prior to
embankment fill placement. Ponds known to have a spring and requiring a spring
drain are indicated as spring-fed ponds on the plans.

5.6.5 Rock Excavation

It is anticipated that rock excavation will be required for the roadway construction.
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In addition, sandstone bedrock was encountered at the subgrade elevations between
the stations indicated in Section 5.2. Due to the hardness of the rock and the length
of the proposed alignment, blasting will likely be needed to excavate the rock. Rock
encountered at the subgrade elevation should be undercut and replaced by controlled,
engineered fill as outlined by ODOT CMS [tem 204.05.

5.6.6 GB-2 Special Benching

The roadway cross-sections were analyzed in accordance with Ohio Department of
Transportation’s Office of Geotechnical Engineering Geotechnical Bulletin 2 (GB-2),
released February 7, 2006. ODOT specifications require that any side hill fill on an
existing slope steeper than 8:1 be benched according to the ODOT CMS Item 203.05.
The ODOT Office of Geotechnical Engineering recommends special benching on
existing slopes 4:1 or steeper. Special benching is used to improve the
constructability and stability of the proposed embankment. Special benching is
always shown on the cross-sections in the project plans and never on a typical cross-
section. Whenever special benching is used, Plan Note G110 from the ODOT
Location and Design Manual, Volume 3, needs to be included in the general notes.

Construction along the proposed alignment will consist of side hill fills ranging from
less than 2 feet to more than 60 feet. The existing slopes range from nearly flat to
steeper than 3H:1V. In some cases, the existing ground surface is steeper than 4H:1V
and relatively thin, sliver fills will be placed. The bedrock and overburden interface
is a common avenue for water during the wet winter months. In two places along the
alignment, relatively thin fills will be placed in areas that will likely experience
seepage and ground water infiltration from this interface. These fills are in areas that
may be too thin or small to effectively place the free draining durable rock layer. In
order to increase the performance of the embankments in these areas, special
benching and drainage is recommended at the locations shown in the following table.

Areas requiring special benching

Beginning Station End Station
63+50 65400
66+50 66+50
67+00 67+00
105+50 107+00
174+00 174+00
182+00 183+50
185400 186+00
226+50 230+50
237+00 238+50
242+50 245+00
254+50 255+50
259+00 260+50
271450 273+00
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Areas requiring special benching

Beginning Station End Station
284+50 285+50
288+50 289+50
290+00 292+00
296+00 299+00
301+00 306+00
308+50 310+50
314+350 317+00
322400 324+00
329+30 330+00
333450 333+50

All embankment fill should be placed in accordance with ODOT CMS Items 203.6:
Spreading and Compacting and 203.7: Compaction and Moisture Requirements.
The majority of the material to be excavated from the benching operation should be
acceptable material for embankment fill. However, the material may have excessive
moisture contents and may require moisture adjustments prior to compaction.

57 Excavation and Groundwater Considerations

Seepage and groundwater conditions are variable across the Phase 3 alignment. The
Contractor should be prepared to keep excavations reasonably dry, such as with sumping and
pumping. The Contractor should also be prepared to deal with unexpected seepage and
precipitation that enters any excavations. Please refer to section 4.3 of this document, and
the boring logs in Appendix A, for more information concerning seepage and groundwater
levels.

Excavations deeper than 4 feet must be laid back or braced to protect workers entering the
excavations. All excavations should be constructed in accordance with applicable local,
state, and federal safety regulations including the current OSHA Excavation and Trench
Safety Standards (29 CFR Part 1926). Slopes or bracing for excavations 20 feet or more in
depth must be designed by a registered professional engineer.

5.8  Geotechnical Design Checklists

The geotechnical design checklist applicable to this report is included in Appendix D.
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6.0 CLOSING REMARKS

You are encouraged to discuss with us any questions you may have concerning the findings,
conclusions, and recommendations presented in this report. Please do not hesitate to call if we can
be of further assistance.

Sincerely,

DLZ OHIO, INC,

kad,%%/ . 1.|f””””;””o
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Dorothy A. Adams, P.E. SR Ty

Senior Geotechnical Engineer $ x5 ARTHUR x =
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M:\proj\0121\3070.03\Stability Analyses\Embankments\Mainline embankments\Phase 3\Report\SCI-823 Phase 3 Mainline
Embankment Report.doc
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APPENDIX A

Boring Location Plan
General Information - Drilling Procedures and Logs of Borings
Legend - Boring Log Terminology
Boring Logs — Ninety (90) Borings
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_ GENERAL INFORMATION
~ DRILLING PROCEDURES AND LOGS OF BORINGS

Drifling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 foot increments at intervals not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
- penetration data were recorded and one or more representative samples were preserved

from each sampling increment.
In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
" contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these
tasts are shown on the boring logs.

The boring logs included in the Appendix have been prepared on the basis of the fieid
record of drilling and sampling, and the results of the laboratory examination and testing of
samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Soilfrock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S1Geot\FormsiGeneral Info English.doc
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LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right
Depth (in feet) — refers to distance below the ground surface.
Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.

Standard Penetration (N) - the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 6-inch drive increments. Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments

of an 18-inch drive.

50/n — indicates number of blows (50) to drive a split-barrel sampler a certain number of inches {n) other than the nommal B-inch
increment. ’

The length of the sampler drive is indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery”
columns. . ' -

Sample recovery from each drive is indicated numerically in the column headed “Recovery”.

The drive sample location is designated. by the heavy vertical bar in the “Sample No., Drive” column.

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the "Press” colurnn.
Sample numbers are designaled consecutively, increasing in depth.

Soil Description

a. The following terms are used to describe the relative compactness and consistency of soils:

Granular Solls - Compactness

Blows/Foot
Term Standard Penetration
Very Loose 0-4 '
Loose 4-10
Medium Dense 10~ 30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compression Standard
Term tons/sqg.fl. Penetration  Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25-0.50 2-4 Easily penetrated by thumb
Medium Stiff 0.50-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-2.0 8-15 Readily indented by thumb but not penetrated
Very Stiff 20-40 15-30 Readily indented by thumb nail
Hard -over 4.0 over 30 Indented with difficulty by thumb nail

b. Color - If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the soil, the colors are modified by the term “mottled™.

c. Texture is based on the Ohio Department of Transportation Classification System. Sail particle size definitions are as follows:

Description Size Description Size'

Boulders Larger than 8" Sand —Coarse 2.0 mmio 0.42 mm

Cobbles 8"t 3" — Fine .42 mm to 0.074 mm

Gravel - Coarse 3 oW Silt 0.074 mm to 0.005 mm
— Fine 3" to 2.0 mm Clay smaller than 0.005 mm

S:\Dept\Geolechnical\lForms\Borings\Legend ODOT English.doc




10.

1.

12

13.

The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes. '

trace 0to 10%

little 10 to 20%

some 20 to 35%

“and" 35 to 50%

Moisture content of cohesionless soils {sands and gravels) is described as follows:
Term Relative Moisture or Appearance

Dry No moisture present

Damp Internal moisture, but none to little surface moisture

Moist Free water on surface

Wet Voids filled with free water ‘

The moisture content of cohesive soils (silts and clays) is expressed relative to plastic properties.
Tem Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below ptastic limit

Moist Moaisture content above plastic limit but below liquid limit

Wat Moisture content above liquid limit

Rock Hardness énd Rock Quality Designation

The following terms are used to describe the relative hardness of the bedrock.

Tem Description

Vary Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. {Crushes under pressure of fingers andfor thumb)

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
~ point. (Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

Hard Can be deformed or broken by light to moderate hammer blows. (Breaks under one or two
strong hammer blow, but with resistant sharp edges.)

\/ery Hard Can be broken only by heavy and in some rocks repeated hammer blows.

b. Rock Quality Designation, RQD - This value is expressed in percent and is an indirect measure of rock soundness. It is

obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total Jength of the core run.

Gradation — when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in Item 9¢).

When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,
the moisture content is indicated graphically.

The standard penetration (N) value in blows per foot is indicated graphically.

S\Dept\Geotechnical\Forms\BoringsiLegend ODOT English.doc




OLZ OHIO INC. * 6121 HUNTLEY ROAD, CO&US. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: $CI-823-0.00

| Job No. 0121-3070.03

12:99 PM | .

[ 11/12/2007

21-3070-03

FILE: 0}

LOG OF: Boring C-25 | Location: Sta. 288+76.4, 421.8 ft. LT of SR 823 CL Date Driled: 12/13/05
Sample Hand WATER GRADATION
No. Peneiro- OBSERVATIONS:  \yater seepage at: 5.5' - 13.0¢
. E ° meler Water level at completion: 0.0° o STANDARD PENETRATION (N)
b 3|, (sn/ Blel2|e Natural Moisture Content, % - @
Depth | ev. | & | & O | Point-Load o S8l | '
) W[ ¢ 3 o | g} Strength slol2al |3 PL ——— L
3 s 2|8 (psi) DESCRIPTION <|o|B|uw|a|C Blows perfoot - ()
o— 57921 @ Q@ Q |a i |JI{ | {/pRI{& 10 20 0___ 40
| Topsoil - 0%/drilled in streambed / SR R s
14 10 ; 20 Stiff to very stiff brown SANDY SILT (A-4a), trace clay, trace 37113
7] 101 12 v gravel; contains sandstone fragments; damp.. B
-—3.5—}-575.7
- 117 g - 1.0 Very stiff brown SILT (A-4b), some fine to coarse sand, little 3 lq2] -
5 — 4! 16 clay, trace gravel; damp. ' '
—5.5—573.7 - i i
- 3 Loose grayish brown GRAVEL WITH SAND (A-1-b), little silt,
. 5 al 10 3 trace clay; contains sandstone fragments; moist.
. 3 S
3 4 - 62]10| - n-Plastic
10— Bl 9 I :
. . .
] 10} 11 s
—13.0—566.2- -
=7 7 6 Severely weathered brown SANDSTONE, argillaceous.
15—
16556274203 [ 1 R 7 @160, gray. . —
- Very hard gray SANDSTONE; very fine to fine grained, slightly
_ weathered, argillaceous, micaceous, massive, unfractured to
slightly fractured.
7] @ 16.7', 18.2', low angle fractures.
20— % 25.5'-25.6, :Jroken zone. ‘
_ : 25.6'-26.5', lost recovery; possible fracture.
Core | Rec RQD " '
] 120" | 100~ B aoe R .18.2'-18.3', calcareous.
25 —
e Ta)




12:49 P )

[ 12/12/2007

FLLE: 0123-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, CQdBUS. OHIO 43229 * (614)888-0040

Crient: TranSystems, Inc.

| Project: $C1-823-0.00

| Job no. 0121-3070.03

LOG OF: Boring C-25

| Location: Sta. 288+76.4, 421 .8 ft. LT of SR 823 CL

Date Drifled: 12/13/05

Sample WATER GRADATION
No. pg:;f& OBSERVATIONS: "\ ater seepage at: 5.5' - 13.0°
% £ o| meter Water level at completion: 0.0’ o STANDARD PENETRATION (N}
g s (tsf) / Bdlwulmlw { Moi o
Depth | Elev.| & | & O |* Point-Load elslalal |x Nar;f IMofswm Cmtem] Au_ ¢
() (i) g2 § o | 8| Strength ol | 2|8
3 218 ; 1ON T|Ul3|w]|B|O Blows per foot - ()
o5z 8 | @ US|a (ps?) DESCRIPTIO NREBEE 1020 30 " 40
Very hard gray SANDSTONE; very fine to fine grained, slightly SEEA EREEE ERE R RRRRE RR RS
7] Core | Rec RQD|, weathered, argillaceous, micaceous, massive, unfractured to :
120" | 120" [100%R2 - :
-] o slightly fractured. :
35—
—36.5—-542.7 - :
- Bottom of Boring - 36.5 ;
40— ]
O
50 —
55 —
£0




FILE: 0121-3070-03 [ 11/12/72007 12:49 BM }

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C&BUS. QOHIO 43229 " {614)888-0040

client: TranSystems, Inc. | Project: SC1-823-0.00 Job No. 0121-3070.03
LOG OF: Boring C-27 ] Location: Sta. 298+04.2 472.7 ft. LT of SR 823 CL Date Drilled: 12/14/05
Sample Hand WATER GRADATION
No. Penotro. | CESERVATIONS:  \yater seepage at: 8.5-12.5'
. E © meler Water leve! at completion: 0.0 © STANDARD PENETRATION (N}
e 3 (tsf)/ ElelEle Natural Moisture Content, % - @
Depth | Eev. | & | § O |* Point-Load glala|g . P VL
) (%) S § 2 g| Strength DESCRIPTION g’ :,.: = 2 2:; 8 LBI foot O
2 £ i lows per -
oteees| & | & || & g # | SHREBRRNE 10___20 30 40
Topsoil - 0"/drilled in streambed / S EEERNERERN EERRY ERES:
7 14 Medium dense brown GRAVEL WITH SAND AND SILT (A-2-4), LIRSS
7 6 g] 10 ! trace clay; contains sandstone fragments; damp. 20128] = 17130} 5 : "?'?Qg";c
—3.5—1563.0
- 0, 5 Medium dense brown SANDY SILT (A-4a), trace gravel, trace
5 — 14| 16 clay; contains sandstone fragments; damp to moist.
] 3 N
_ 5 3 9(26] - |16}42( 7 inkPlastic
81 16 BN
N ¢ 6 4 -
10— 71 6
—11.0—1-555.5 -
6 4 5 . Stiff brown SANDY SILT (A-4a), some gravel, trace clay; 211201 — 11140} 8
] 7l 1 contains sandstone fragments; damp. .
—13. 5] .
3 0___553 = 5 6 Severely weathered dark gray SANDSTONE, argillaceous.
—14,5—1-552.
15 o Medium hard gray SANDSTONE very fine to fine grained,
i slightly to moderately weathered, argillaceous, micaceous,
massive, slightly to moderately fractured.
R @ 14.5'-16.6", highly fractured to broken.
- - @15.5,16.8', 16.9,17.1',17.9', 18.6', 18.8', 18.9', 19.1', 20.2', |
| 20.8',21.4', 22.3', 22.4', 24.0', low angle fractures.
Core | Rec JRQAD|, , 17.4'-17.7', high angle fracture.
20— 120" | 120" B 72% 17.6',22.7", low angle fractures.
i 18.7', 18.9-20.1', clay filled fractures.
25 —
7 Core | Rec JRQD
20 R-2
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1z

[ 11/12/2007

012:-3070-03

FILE:

- DLZ OHIOINC. * 6121 HUNTLEY ROAD, CQBUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. ©0121-3070.03

LOG OF: Boring C-27

{ Location: Sta. 208+04.2, 472.7 ft. LT of SR 823 CL

Depth | Elev.
{ft) {f1)

536.5

| Recovery (in)

2| Blows per 6"

30

ey
a|
-

—34,5—1532.

Date Drited: 12/14/05

Sample Hand WATER GRADATION
an ..
No. pHand ) OBSERVATIONS: - iyater seepage at: 85-12.5
® meter Water level at completion: 0.0° © STANDARD PENETRATION (N)
s {tsh/ Bleigle Natural Moisture Content, % -
S |- point-Load g § c% (j':; . 3 ;Lra Moisture nt, oLL L
o |8 Strength &l || =2 i
8| ftos) DESCRIPTION HMHMHMME P Blows 53”"‘”30 O ,
100%) AR R IR B

Medium hard gray SANDSTONE very fine to fine grained,
slightly to moderately weathered, argillaceous, micaceous,
massive, slightly to moderately fractured.

35—

S0

Bottom of Boring - 34.5'

ey
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[ 1171272007

FILE: 0121-3070-03

. DLZ OHIO INC. * 6121 HUNTLEY ROAD, CO&US. CHIO 43229 * (614)888-0040 .

client: TranSystems, Inc. I Project: SCI1-823-0.00 I Job No. 0121-3070.03
LOG OF: Boring C-28 _] Location: Sta. 301+22.3,9.5it. RT of SR 823 CL Date Drilled: 12/16/05
Sample Hand WATER GRADATION
No. Penstro- OBSERVATIONS: Water seepage at: 10.5'-15.0'
o :_é: © meler Waler leve! at completion: 9.8' {prior to coring} ® STANDARD PENETRATION (N)
Iy 5 (tsf) / 23.3 (includes driliing water) dlwlo ; .
Depth | Etev. 5 > S |- point-Load g: 2| s E Natural Moisture Content, % o
d L@ | g ) 81| o8| Stength 8ll=|e58] Ta foot OLL
o o i : ’ < lows per foot -
szl 2 | & [| §[&] ® DESCRIPTION sle|={g|sl=]l 40 20 a0 a0
_02__ . _\TODSGiI-Z" I EE R R F R B
175 ; Loose to medium dense brown GRAVEL WITH SAND (A-1-b), |, |, i rinésiﬁi
] 4] 4 . some silty clay; contains sandstone fragments; damp to moist. - P . C
i 8 0 )
5 —] 5| 11
—5.5—1555.7- — - -
- 3 Medium dense to dense grayish brown SILT (A-4b), some fine
_ 814 o 3 to coarse sand, little clay; contains sandstone fragments; damp.] 0] 2| -
“ 2 15 4
10— 16} 10
. 5 .
| 1 5 @ 11.0', brown.
gl 8
] 8 15 6
15— 18 8
—15.5—1-545.7
- L Medium hard to hard gray SANDSTONE; very fine to fine
_ grained, slightly to moderately weathered, argillaceous,
micaceous, slightly fractured, massive.
7 . @ 15.5'-17.5', broken, highly weathered to decomposed.
20 Core | Rec JRQD{ @ 19.5-19.6", broken zone.
- 120" | 120" [§ 78% -
25 —
s
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[ 11/12/2007

FILE: 0121-3070-03

DLZ CHIO INC. * 6121 HUNTLEY ROAD, C’BUS. OHIO 43229 * {614)888-0040

Client: TranSyslems, Inc.

| Project: SC1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring C-28 | Location: Sta. 301+22.3, 9.5 ft. RT of SR 823 CL Date Dritted: 12/16/05
Sample Hand WATER ’ GRADATION
No. Peneiro- | CCSERVATIONS:  \nater seepage at: 10.5™-15.0°
. E g meter Water leve! at completion: 9.8' (prior to coring) ° STANDARD PENETRATION (N)
. {tsh) / 23.3 (includes drilling water) Blo|lwlw . o
Depth | Etev. § E. 8 + Point-Load g g5 g Natural Moisture Content, % ®
() () ¢ 3 o | 8| Strength Bloj@lol| & PL p———— LL
3 S Z |8 (osi) DESCRIPTION i Ol |w U: O Blows per foot - O
30 531.2 o] & Q|a R ES IR ES 10 0 30 40
?g{,f o AR Medium hard to hard gray SANDSTONE; very fine to fine HEEH e
y grained, slightly to moderately weathered, argillaceous, ' Pid
-1 micaceous, slightly fractured, massive. i
_ @ 32.0-32.1", calcareous. P
3:'3555:—525 7
R R Bottom of Boring - 35.5'
40—
45 —
50 —
55 —
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[ 1178272007

FILE: 0121-3070-03

I _ DLZ OHIO INC. * 8121 HUNTLEY ROAD.CC&BUS, OHIO 43229 "(614)888-0040 .
Client: TranSystems, Inc. | Projact: SCI-823-0.00 - J_Job No. 0121-3070.03
LOG OF: Boring C-29 | Location: Sta. 304+68.4, 482.5 fi. RT of SR 823 CL Date Drilled: 12/21/05
Sample Hand WATER GRADATION
No. Penotro- | CEOERVATIONS:  \water seepage at: 3.65.0°, 8.0-13.0
. g metor Water level at completion: 0.0' @ STANDARD PENETRATION (N)
i N i s/ Sleiz|e Natural Moisture Contenl, % - @
Depth | Elev.| & | § S |+ Point-Load glal&lsl || A L
ft ft v 3 Strength . = | 3
WOV ELEI 28 ey ' DESCRIPTION |92« |a|5 Blows per foot - O
o—| 58l @ @ S |la S EIREIEIEI RS 10 0 30 40
Topsoil - 0"/drilled in streambed / SRR ERERRERR RN RS
7 5 Medium dense brown GRAVEL WITH SAND AND SILT (A-2-4), SRERER
m ! 8] 7 b ' trace clay; contains sandstone fragments; damp to moist. 32117) - [22]24] 5 P P'ast'c
i 5 )
5 — 74 13
—5.5—1-539.31
-] 3 | Stiff brown and gray SILT (A-4b), little to some clay, trace fine to
. 4 ol 14 3 - coarse sand, trace gravel; contains sandstone fragments; damp| 4| 3| - | 66720
to moist.
—8.0—1-536.6- - :
3 Medium dense brown and gray SILT {A-4b), little fine sand,
N 810 7 4 trace clay; contains sandstonefragments; damp.
10—
N 3
B 505 | 6 5
—13.0—1-531.8

Medium hard to hard gray SANDSTONE; very fine to fine
grained, slightly weathered, argillaceous, micaceous,

15— calcareous, massive, slightly fractured.
_ : . @ 13.0-14.8', highly fractured to broken.

Core | Rec RRQD
120" | 120" | 85%

i . @ 23.4'-23.7", argillaceous zone.

@ 24.3'-24.5', calcareous.

Core | Rec RQD
1207 | 120" B 97%




12:49 PM ]

[ 11/12/2007

FILE: (121-3070-02

. . DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * {614)888-0040
Crient: TranSystems, Inc. | Project: SCI-823-0.00 | vob No. 0121-3070.03

LOG OF: Boring C-29 | Location: Sta. 304+68.4, 482.5 ft. RT of SR 823 CL ' Date Drilted: 12/21/05

Sample WATER GRADATION

Hand R
Noo | ponetro- | OBSERVATIONS: " \yoter seepage at: 3.5-5.0', 8.0-13.0'

meter Water leve! at completion: 0.0°
(tsf) /
* Point-Load
Strength
(osi) , - DESCRIPTION

STANDARD PENETRATION (N)

Natural Moisture Content, % - @
PL —+-+-+-— L
Blows per foot - ()

Depth | Elev.
{ft) {ft)

514.8

Blows per 6"
Recovery (in)
Prass / Cors
% Aggregate
% C. Sand

% M. Sand

% F. Sand

Drive
% Siit
% Clay

30

10 0 30 40

Medium hard to hard gray SANDSTONE; very fine to fine SRR ERRR B
7 grained, slightly weathered, argillaceous, micaceous, ERREERSE
7 calcareous, massive, slightly fractured. SRS AR
—33.0—1511.8 P

Bottom of Boring - 33.0°

35—

'
\
i
i
|
'
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12:39 FM )

{ 11/12/2007

FILE: 2121-3079-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, ,‘!BUS OHIO 43229 * (614)888-0040

Ciient: TranSystems, Inc.

| Project: SC1-823-0.00

| sob mo. 0121-3070.03

LOG OF: Borin_g

| Location: Sta. 310+59.3, 433.3 ft. RT of SR 823 CL

Date Drilled: 12/21/05

Depth | Elgv.
() )

573.8

Sampie
No. Hand

Blows pear 6"
Racovery (in)

meler

(tsh) /

{psi)

Press / Core

Drive

Penstro-

* Point-Load
Strength

WATER
OBSERVATIONS: Water seepage at: None

Water level at completion: 9.2° (includes drilling water)

DESCRIPTION

GRADATION

% Aggregale
% C. Sand
% M. Sand
% F. Sand

STANDARD PENETRATION (N)

Natural Moisture Content, % - @
PL —m———8 Lt
Blows per foot - ()

—4.0—1-569.8

0357354

5_

—24.0—1-549.8

RQD
98%

RQD
96%

~\Topsoil - 3

Loose brown SANDY SILT (A-4a); contains sandstone
fragments; damp to moist.

@ 0.0'-2.5', contains organics.

@ 3.5, very dense.

Very hard gray SANDSTONE very fine to fine grained, sllghtly
weathered, argillaceous, massive, slightly fractured.

@ 9.6'-9.9, high angle fracture. '

- @ 18.3',19.9',20.6',21.5', low angle fractures.

@ 16.5‘-1 6.7,17.9- 18.2',18.6-18.7', broken zones with infilling.

25—

30

Bottom of Boring - 24.0'

1 20 30 40
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12:49 PM ]

[ 11/12/2007

21-3070-03

FILE: 01

. - DLZ OHIO INC. = 6121 HUNTLEY ROAD, C.?BUS. OHIO 43229 * (614)888-0040 .

cient: TranSystems, Inc. | Project: SCI-823-0.00 | Job no. 0121-3070.03
LOG OF: Boring C-31 | tocation: Sta. 313+03.2, 361.3ft. LT of SR 823 CL Date Drilled: 12/21/05 to  12/22/05
Sample Hend WATER ’ GRADATION
No. Penetro. | CoSCRYATIONS! * \yater seepage at: 11.0-12.5
5 § ® meter Water level at completion; 6.0' (prior to coring) o STANDARD PENETRATION {N)
g (ish / 8.8' (includes drilling water) Blulsl| o . % -
Depth | Elev. § E" 53 * Point-Load g: (‘E (% é’% . Nat;zal Mo:;ture Content, /LL o
) () ¢ 3 o | g| Strength S AEIME: ———
2 ; : T|(U|E|w|6|0 Blows per foot - ()
016067 a | & 5]|& # ' DESCRIRTION SNERREIE 1020 30 40
2 HHBI IH B
—1.0—1605.7- 3 1 Topsoil - 1 14| 8| - [19]53| 6 |NanPl2 @
3 9 Loose gray SILT (A-4b), some fine to coarse sand, little gravel; @ S
B organic; damp. :
—3.0—1-603.7 .
5 Medium dense to dense brown SANDY SILT (A-4a), litle clay,
n 132 4 10 2 litte gravel; contains sandstone fragments; damp.
5 —
] 5 P 11NN EE
- 6 3 16|14 ~ 15|44 |11] : i i NgnHPlastic
6] 16 . : N S B
. 2 o 4
10— 8. 16
i > 7 5
N 12] 6
-—13.0—-593.7-
14.0—-502 71503 5 6 Severely weathered brownish gray SANDSTONE, argillaceous.
) ! Medium hard to hard gray SANDSTONE; very fine to fine
15/ grained, slightly to moderately weathered, argillaceous,
- ‘ micaceous, thickly bedded to massive, moderately to highly
- . fractured.
‘ @ 14.7-15.3', 23.3'-23.5', broken and decomposed zanes.
n c R RQD @ 15.4-16.8', 18.3'-19.0°, 21.8'-22.2', lost recovery; likely
- 120" | 89" Bg% R-1 | decomposed and argillaceous; possible broken and unfractured
20 — zones,
: @ 21.2-21.4', high angle fracture.
] @ 23.0', low angle fracture.
25 —
. @ 26.8', 27.3', low angle fractures.
] Core | Rec JRQD R-2
" 120" | 120" [J100%)




4% PM )

12:

I 11/12/72007

0:21-3070-03

FILE:

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.‘BUS. OHIO 43229 g {614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

[ Job No. 0121-3070.03

LOG OF: Boring C-31

| Location: Sta. 313+03.2, 361.3 ft. LT of SR 823 CL

Date Drilled: 12/21/05 to

12/22/05

Depth | Elev.
{f) {f

576.7

Blows per 6"
Racovery (in)

30

Sample

No.

Drive

Prass / Core

Hand
Penetro-
meler
(tsh /

* Point-Load|
Strength
(psi}

WATER

OBSERVATIONS: Water seepage at: 11.0~12.5

Water leve! at completion: 6.0° {prior to coring)
: 8.8’ (includes drilling water)

DESCRIPTION

GRADATION

% Aggregate
% C. Sand
% M. Sand
% F. Sand

% Siit

% Clay'

STANDARD PENETRATION (N}

PL b——— L
Blows per foot - )

Natural Moisture Content, % - @

—34.0—1-572.7

Medium hard to hard gray SANDSTONE; very fine to fine
grained, slightly to moderately weathered, argillaceous,
micaceous, thickly bedded to massive, moderately to highly
fractured.

35—

Bottom of Boring - 34.0'

10 (] 0 40

i}
)
'
'
*
*
+




Client: TranSystems, Inc.

- DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040 )
| Job No. 0121-3070.03

[ Froecc SCI823000

1% FM ]

13

[ 11/12/2007

0121-3070-03

FILE:

LOG OF: Borirlg C-34

| Location: Sta. 328+37.0, 148.1 ft. LT of SR 823 CL

Date Driflea: 1/10/06 -

Sample Hand WATER GRADATION
No, Penatro. | CESERVATIONS: * {yater seepage at: None
N E ® meler Water level at completion; Not reported ® STANDARD PENETRATION (N)
o -4 -
w 3] ftsf) / QN w|®|v ; fant. % -
Depth | Elev. | & | & O |* point-Load, ‘E: HE 5 . Na’:,f" Maisturs Content, L .
ift) (f) g 3 o | g| Strength 2171 21%° =& : !
2 o S I ; DESCRIPTION T(O|Z2B|Llal|o Blows per foot - O
o 713.3 n‘.c; @© g (& (psi) SC ' I R S i0 [1] 40
L 07— 7126 |_Topsoil - 8"/12" soil removed before drilling SRR RS ERRRURRN:
3 3 . a5 Very stiff to hard brown SANDY SILT (A-4a), little clay, dry. P
7 2| 8 '
- 20 5 i n ne fragments. :
%8,1 13 5 45 @ 3.5', contains sandstone frag
—5.0—1-708.3
i Severely weathered brown SANDSTONE.
“ @ 5.7-12.5', lost recovery.
T Core | Rec RQD R1 -
10— 108" | 30" § 0%
[—13.5—t699.6- -
- Medium hard to hard brown SANDSTONE; very fine to fine
L 15.0—698.3 grained, highly weathered, argillaceous, thickly bedded, highly
i fractured to broken. -
Hard gray SANDSTONE; fine grained, slightly weathered,
7] argillaceous, massive, slightly fractured.
] Core | Rec BRQD
120" | 120~ [ o2% |R?
20—
25 —
. Core | Rec gRQD R3
120" | 120" J100%)
N1




149 PM )

1

{ 11/12/2007

FILE: 0121-3070-03

. DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.IBUS. OHIO 43229 * (614)888-0040 .

Client: TranSystems, Inc. | Project: SCI-823-0.00 | ob vo. 0121-3070.03
LOG OF: Boring C-34 | tocation: Sta. 328+37.0, 148.1 ft. LT of SR 823 CL Date Drilied: 1/10/06
Sample Hand WATER GRADATION
ark .
No. Peneiro- OBSERVATIONS: Water seapage at: None
. E © meter Water level at completion: Not reported © STANDARD PENETRATION (N)
L ») ~
g1 {tsh/ Sl=igl= i ‘% -
pepth | Eev. | & | Q |+ Point-Load g 5|5 HIN Naf;f*" Moisture Content, "LL o
ft iy @ 3 a| Strength 1 S
AR B R e : " DESCRIPTION <jo|2|w|al0 Blows per foot - (O
q0—68331 @ ® Q4a RIJ[R L RIR 10 20 30___40
Hard gray SANDSTONE; fine grained, slightly weathered, RS ERERN ERERE ERREE RS
. argiliaceous, massive, slightly fractured. P
- : @ 31.1'-31.7", few argillaceous laminations. Pl
—34.0—1679.3 , ERRRN
35 Bottom of Boring - 34.0' priid
40— |
45 —
50 —
55—
an i 5 H E ' §.




- DLZ OHIO INC. * 6121 HUNTLEY ROAD, C,BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job Mo, 0121-3070.03

4% PM |

1z

CL1/12/2007

-03

FILE: 0121-307

| Location: Sta. 329+55.7, 223.5 . RT of SR 823 CL

Date Drifled: 1/11/06 -

LOG OF: Boring C-35

GRADATION

10

Bottom of Boring - 24.8'

Sample Hand WATER
No. Peneatro- OBSERVATIONS:  \yater seepage at: None
. £ ® meter Water level at completion: 6.7 (inctudes drilling water) ° STANDARD PENETRATION (N)
-] ~ =
Ny (tsf) / Glo|lo|w . _
Depth | Elev. 8 > S  Point-Load g gl 5] 8 Natural Moisture Content, % ]
@ | @ | ¢ | § || o|g| Stenem 8ls|5|e|5|8]  Tabwpmmor. O
3] £l e i < ows per fool -
0 —1846.2 o & g |a (ps) DESCRIPTION A EIEI RIS i0 2 0___ 40
—0.5—645.7 ~J opsoil - 6" Piliied A ERERY BRE
2 5 ; 25 Very stiff brown SANDY SILT {(A-4a), some gravel, little clay;
] 3| 8 ' contains sandstone fragments;. damp. '
i 505 4.0 25|19}~ 9l38|11
—4.5—641.7 -
5— ! Medium hard to hard gray SANDSTONE; very fine to fine
. grained, slightly weathered, argilacecus, micaceous, pyritic,
| very thickly bedded, slightly fractured.
@ 5.0, 5.1, 7.4’ low angle fractures, iron stained.
-] @ 7.4'-7.5"; decomposed argillaceous zone.
- Core
112
10—
15—
- Core
N 120"
20—
. Core
~-24.8224-621.4p 12" _|




DLZ OHIQ INC, * €121 HUNTLEY ROAD, C.IBUS. OHIO 43229 * (614)888-0040

Crient: TranSystems, Inc.

| Project: SCI-823-0.00

| sob Mo. 0121-3070.03

LOG OF: Boring C-89

| Location: Sta. 68+17.2, 43.61t. LT of SR 823 CL

Date Drilled: 2120/07

149 BM Y .

12

[ 11/12/2007

FILE: 0121-3070-02

Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS:  \yarey seepage at: None
5 E o meter Water level at completion: Nong (pp‘or to coring) ® STANDARD PENETRATION (N)
veptr | Eov. | & | 2 3 o g':? L/oad 2.5 (inside hollowstem augers) % 'g E g | Natural Moisture Content, % - @
() fy H 3 o | 8| Strength MM IS PL————— L
3 o 2|8 (osi) DESCRIPTION <E 6] 50 Lo Blows per foot - ()
0o—-5722] @ i ala A HEIREIEAEIES 10 20 30 40
—0.7—571.5 L Topsoil - 8" SAERERE ERREE ERREE BN
3 3 Loose brown GRAVEL WITH SAND AND SILT (A-2-4), trace
N 21 7 clay; damp.
—3.0—3-569.21
5 Stiff brownish gray SILT AND CLAY {A-6a), trace fine to coarse
7 3 2 15 sand; moist. o 1)-| 1}69(29
5 — 4] 18
—5.5—1-566.7- -
— 3 Very siiff brown CLAY (A-7-8), some silt, trace fine to coarse
. 5 3 3.0 sand; moist. ol 1]~ 1]28}72
gl 18 _
—8.0—1-564.
el ™ Hard brown SILT AND CLAY (A-6a), litlle fine to coarse sand,
N 10 4 425 trace gravel, damp. -
10 — 16, 18
—11. 2 .
1; g::z; 15?0,4 8 5 Severely weathered gray SANDSTONE, micaceous.
‘ - Soft to medium hard gray SILTSTONE; very fine grained, highly
7] weathered, arenaceous, micaceous, thickly bedded {o massive,
] moderately fractured.
15—
| Core | Rec §RQD R1
120" | 120" § 77%| |
- @ 18.7'-18.9, broken zone.
—19.5—1-552.7- - - -
20 — Medium hard gray SANDSTONE interbedded with SILTSTONE;
- fine grained, slightly weathered, argillaceous, micaceous,
A medium bedded, slightly to moderately fractured.
25—
- Core | Rec §RQD R2
120" | 120" | 96%
- . @ 27.6'-27.7', calcareous.
” N @ 28.9'-29.1", vuggy.




;49 BPM ]

12

[ 11/:2/2007

0121-3070-03

FILE:

‘DLZ OHIOINC. * 6121 HUNTLEY ROAD, C‘US. OQHIO 43229 * (614)888-0040

o

Ctient: TranSystems, Inc.

| Project: SCI-823-0.00

| ob no. 0121-3070.03

LOG OF: Boring C-89 | Location; Sta. 68+17.2, 43.6 ft. LT of SR 823 CL Date Dritted: 2120107
Sampie Hand WATER GRADATION
No. | Hend \OBSERVATIONS: \iater seepage at: None
% :‘_:_‘_ © meter Water level at completion: ;losn? (pir:'jor |Flc::“::orintg) ) o STANDARD PENETRATION (N}
- 5 {tsh / .5' (inside hollowstem augers Glo|ls]lv . _
pepth eev. | & | & O |+ point-Load g 5|3 H . Na';f" Mosture Conten, %LL bt
ft} () g | 3 o | 2| Stength AR I E: P
i 8 2% ; C i <[U|E|u|n]O Blows per foot - O
olse22| @ e || §|& DESCRIPTION SHEBBERE 1020 30 40
Medium hard gray SANDSTONE interbedded with SILTSTONE; R A EREEE ERREH ERRE
B fine grained, slightly weathered, argillaceous, micaceous, : i L
—32.0—1540.2 . medium bedded, slightly to moderately fractured. : P i
- Bottom of Boring - 32.0' § e
35—
40— i
45— i
50 — '
55—




DLZ OHIO INC. * 6121 HUNTLEY RQAD, C.BUS. OHIO 43229 * -(614)888-0040

client: TranSystems, Inc.

| Project: $C1-823-0.00

[ Job No. 0121-3070.03

{ 11/12/2007 12:49 PM |

FILE: 0121-3070=-03

LOG OF: Boring C-90

1 Location: Sta. 69+29.2, 163.6 ft. RT of SR 823 CL

Date Drittled: 02/20/07

30

Sample Hand WATER GRADATION
No. Porstro- | CESERVATIONS:  \ya1er seepage at: None
. = meter Water level at completion: 1.5' @ STANDARD PENETRATION (N}
el B 5| s/ Blelgle Natural Moisture Content, % - @
Depth | Etev. | & g 9 |* Point-Load g (ﬁ 3 5}, - L ’ L
(f) {ft) g g e |2 Strength al lel izl
; ; <lU|Z|wla|o Bilows per foot - ()
ol 58a 2l el 5§18 s DESCRIPTION NBEEIREIE 10 20 30 _ 40
—0.8—{-563.3- Topsail - 10° HHHHIBEI B
5 ; Medium dense brown GRAVEL WITH SAND AND SILT (A-2-4), RN S
- el 14 trace clay; damp. : i :)\
—3.0r—1-581.1 - —— N
i 3 Very stiff to hard brown and gray SILT (A-4b), little fine to N B
1314 15 2 4.25 coarse sand, trace clay, trace gravel; damp. Pil
5_
7] 4
_ 6 al 13 3 3.0
—8.0—-576.11
= Medium dense to very dense brown GRAVEL WITH SAND,
N 12 4 SILT, AND CLAY (A-2-6); damp.
10— i1, 16 .
N ]
H—12.1—-572. %[4][-1 12 5 .
| Medium hard to hard gray SANDSTONE interbedded with
SILTSTONE; fine grained, unweathered to slightly weathered,
N Core | Rec IRQD|C, argillaceous, micaceous, thickly bedded, slightly fractured.
15 — 60" | 60" N 90% @ 12.1'-12.4', iron stained. .
' _”'1_:—567'0 Bottom of Boring - 17.1'
20—




[ §3/22/2007 12:49 PM )

FILE: D121=-2070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, CAUS. OHIO 43229 " (614)888-0040

Clieni: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring C-96

| Location: Sta. 209+28.6, 43.6 ft. RT of SR 823 CL

Date Driltled: 02/21/07

WATER . GRADATION
OBSERVATIONS: Water seepage at: None
" E o Water level at completion: 4.7 P STANDARD PENETRATION (N}
peptn | Env. | & S (‘3 % g :% ‘g N Natural Moisture Content, % - @
| @ 297 8il o2 ' 2129 =) 3 PL N
3 8 2ls DESCRIPTION T|O|BE|W|N|O Blows perfoot - ()
o—i 66911 @ & Q| RIR|RIR| KR 10 20 30 40
—0.5—]668.67 ~JTopsoil - 6" S EEEEE EREEN EEEEN HERE
1 ) Loose to medium dense brown SANDY SILT (A-4a), some A B
| al 10 gravel, little clay; damp. - Q\ i
1 F i
10 27(17 19{25}12
5 — 16] 16
—5.5—663.6- : -
— g Very stiff to hard brown and gray SILT AND CLAY (A-6a), trace
_| 8 fine to coarse sand; damp.
1nf 14
|6 5—660.6
| s lesoe 1,‘5‘0,3 7 Severely weathered brown SANDSTONE, argillaceous.
10— Hard brown SANDSTONE: fine grained, moderately to highly
] weathered, argillaceous, very thinly bedded to thinly bedded,
i Core | Rec - highly fractured, iron staining. :
60" | 60" @ 10.6-10.9', 12.7-12.9', high angle fractures.
—13.2-=17665.9 N\@ 13.1-13.2', low angle fracture.
| 145—lg546 Hard gray SANDSTONE interbedded with SILTSTONE; fine
15— grained, slightly weathered, argillaceous, micaceous, very thinly
. bedded to thinly bedded, stightly fractured, iron staining.
- Bottom of Boring - 14.5'
20 —
25—
N




[ 11/12/2007 12:49 PM | |

FILE: 0121-3070-03

DLZ OHIO INC, * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

Chignt: TranSystems, Inc. | Project: SCI-823-0.00 J_Jab No. 012%1-3070.03
LOG OF: Boring C-97 | Location: Sta. 210+04.6, 252.0 ft. RT of SR 823 CL Date Drilled: 02/21/07
Sample riand WATER GRADATION
No. Penelro- OBSERVATIONS: Water seepage at: None
o E © meter Water level at completion: 3.7 ® STANDARD PENETRATION (N)
pepth | gev.| B | 2 3l. Pg:?{’oa g S I IS 2 Natural Moisture Content, % - @
: ] .
® ") g § 2 :’;’ Strongth Etg 2 g :f & § PLBlows per foot - OLL
0| 861.4 s [ & &5|&] DESCRIPTION 2| x|wixlex 1020 30 40
—0.6—1-660.87 - Topsoil - 7" I R R B B
2 3 Loose to medium dense brown GRAVEL WITH SAND AND
] sl 5 1 SILT (A-2-4), little clay; damp to moist.
. 6
1 2 35116 - [ 14|24 11
5 — 161 14
—5.5—1655. - - -
79959 r; Stiff to very stiff brown and gray SANDY SILT (A-4a), trace clay,
] 121 ol 12 3 3.0 trace gravel; contains sandstone fragments; damp.
i 5 o s
10 — 114 10 -
i ! 0 15
- 10 | 1a 5 i
7] 2 5 6 1.5
16— 2. 10 b :
—15.5—645.9-
5] 5 Dense gray SILT (A-4b), little fine to coarse sand, trace gravel,
] 17 7 trace clay; damp.
25| 16 . L
—19.4—}-642. — : ,
20 — Hard gray SANDSTONE interbedded with SILTSTONE; very
i fine to fine grained, slightly weathered, argillaceous, micaceous,
Core | Rec ERQD very thinly bedded to thinly bedded, slightly fractured, . '
! go° | 6o [ as%|R? @ 19.4-19.7", 20.4'-20.6', broken zones.
—24.4—637.0
25 — Bottom of Boring - 24.4'
20




. . DLZ QHIO INC. * 6121 HUNTLEY ROAD, C.iBUS.OHIO 43229 * (614)888-0040

12:49 M ]

[ 1171272067

21-3070-03

FILE; 0%

Client: TranSystems, Inc. I Project: SCI-823-0.00 ]Job No. 0121-3070.03
LOG OF: Boring R-2118 | Location: Sta. 212+46.0, 174.8 ft. LT of SR 823 CL Date Drilled:_1/19/06
Sample g | A TER : GRADATION
No. Peratio. OBSERVATIONS: . \yoior ceepage at: None
% g o| meter Water leve! at completion: None (prior to coring) @ STANDARD PENETRATION (N)
Deott | Elov § %" 8 o o(fﬁz L/Md 15.5' {includes drilling water) § E E g Nar;zaf Moisture Content, %u: P
: ~ Gl nld > o
) {ft) 2 § o {8 Strength 13 el e il Y
2 : <|OlZEiuw|&G|0 Blows perfoat - O
oterel @ | & |1 & |& i DESCRIPTION 2| =|x|=x=|®} 0 20 30 40
Topsoil - 11" SRR EERRN ERERY ERRRN ERRE
—0.9—1696. — H :
d Rard brown SILT AND CLAY (A-6a), litle fine to coarse sand; :
] . contains sandstone fragments; dry.
i 810 47 1 4.5+
—5.0—1-692.8
——5.5-—1692 3 e 72 a5+ | Hard brown SANDY SILT (A-4a), some gravel, little clay; 2013 - | 7139]12
o contains sandstone fragments; damp.
- @ 5.5'-6.7', weathered.
- Hard gray SANDSTONE; fine grained, slightly to moderately
N weathered, argillaceous, massive, moderately fractured.
@6.0,6.3,64,66,7.2,75,89,9.2,99,11.7, 15.2, low
10— Core | Rec [jRQD . angle fractures.
- 120~ | 120" Josew|RY| 71465
—1].555:—682 3
N R Bottom of Boring - 15.5'
20 —
25 —
10




[ ¥1/12/2007

FILE: 0121-3070-0D3

DLZ QHIO INC. * 6121 HUNTLEY ROAD, C.GUS. OHIO 43229 * (614)888-0040

Clisnt: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

12:49 PM |

20

LOG OF: Bori_ng C-98 ] Location: Sta. 345+04.3, 55.9 fi. RT of SR 823 CL Date Drilled: 02/22/07
Sample Hand WATER GRADATION
No. Penstro- OBSERVATIONS:  \pater seepage at: 1.0-2.5'
o E o meter Water leve! at completion: 1.2 o STANDARD PENETRATION (N)
Depth | Elev. | & > S . Po(:!ﬁfl./oa 4 g, E g g . Natural Moisture Content, % - @
@ | @ | g | gl o|g| Stenot Bol5el5|8] Tampror- O
2l i ws per -
ol 585 g g e (psi) | DESCRIPTION slelslslsels 0 o " %0
—0.8——{-585.1- Topsoil - 97 SESEREREE ERRREERREN B
3 ] . Very loose brown GRAVEL WITH SAND AND SILT (A-2-4), P
7 6 trace clay; damp. R
i 2 y, camp Qi
—3.5—1-582.4 Pl
— Hard gray SANDSTONE interbedded with SILTSTONE; fine
5 — grained, unweathered, argillaceous, micaceous, calcareous,
a Core | Rec BRQD thickly bedded, slightly fractured.
6o~ | 60 J1oo%|R! @ 3.5'-3.7', brown.
8. 5—1-577.4
1° Bottom of Boring - 8.5
10— '
15—
20—
25—




"DLZ CHIO INC. * 6121 HUNTLEY ROAD, C.BUS, OHIO 43229 * {614)888-0040

Clignt: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring C-99

} tocation: Sta. 344+78.7, 268.3 ft. RT of SR 823 CL

12:49 PM )

[ 1173272007

FILE: 9121-3070-03

Date Drilted: 02122107

Sample Hand WATER GRADATION
No. Ponetro- | CBSERVATIONS:  \water seepage at: 1.02.5'
. E ° meter Water level at completion: 1.6' ® STANDARD PENETRATION (N)
pe 3 ftsfh / EARIRAR: Natural Moisture Content, % - @
Depth | Erev. | & | & O [+ point-Load AL '
{t () 2 3 2 | strength Sl 9 : 0| < g- PLB b————lf OLL
o 2|8 p < | O wi|w lows per foot -
o—]| 562.8 2 | & |58 DESCRIPTION SNEREREIE 1020 30 _ 40
Topsoil - 11" IR RN B R
(). 9—=-561.9-
2 ; 1 Very loose brown and gray GRAVEL WITH SAND AND SILT
N 2] 5 {A-2-4), trace clay, damp.
—3.0—1-559.8~
PR D ./ 3 2 Severely weathered gray SANDSTONE.
' “ Medium hard gray SANDSTONE interbedded with SILTSTONE;
5/ fine grained, slightly weathered, argillaceous, micaceous, thinly
. Core | Rec BRQD bedded to medium bedded, slightly fractured, .
_ 0" | 60" [fo5%|N" @ 6.2-6.3', low angle fracture.
@ 6.8, 7.0, clay seams.
—0.0—1-553.8 -
il i Bottorn of Boring - 9.0°
15—
20—
25—
il




9:37 PM )

[ 11/12/2007

0121-3079-03

FILE:

. DLZ OHIO INC. * 6121 HUNTLEY ROAD, c.aus, OHIO 43229 * (614)888-0040 .

Client: TranSystems, Inc. [ Project: SC1-823-0.00 ' ' I Job No. 0121-3070.03
LOG OF: Boring C-114 - I Location: Approx. Sta. 175+15.1, 195.2 ft. LT of SR 823 CL Date Drited: 07/02/07
Sample 'Hand WATER GRADATION
No. Penetro. | CESERVATIONS:  water seepage at: 22.0°
5 :l;: @ meler ‘Water level at completion: 6.2' (includes drilling water) @ STANDARD PENETRATION (N)
o 5] sH/ AR IR . o .
Depth | Etev. | & | B S |+ Point-Load sis[sls| | Na';:a’ Moisture Conter, A’L . hd
| @ | 2| 3 || o|g| Stengt S M MEELE e
s | 8|l 218 tosi : : DESCRIPTION MMM REE Blows per foot - (O
n_|6464] @ | & Q|4 RIR|R|IIRN|R 1020 30 40
___0.4——:'1546.0— - '\;rCHJSCMI I B ERRE EEEE E :é [ I
5 8 . 40 Hard brown SANDY SILT (A-4a), llttle gravel, little clay; contains '
] gl 18 R : rock fragments and rust stains; damp.
N ! 8 2 45
. 5+
5 — 10] 17
il "1 3| | 4
: +
- Ll s 5
] 7 s " . ] )
5 . 4 45+ @ 8.5-12.%', brown and gray. 03|17
10— 18 -
1 14 5 45
+
7] 16| 18 '
—13.5—-632.9 - - - , . .
- 4 7 6 45 Very stiff to hard brown SILT (A-4b), little to some fine to coarse| 4| 7| _
15— gl 18 ~ | sand, trace to little gravel; contains rock fragments and rust
B _ stains; damp to moist. .
8 . .
] 1312 18 7. | 3.25
] 181:3 8 4.5
Lo+
20— 25/ 18 _
g T 225’ '
j » 9  ase @ 21.0'-22.5', brown and gray.
15] 18 .
—23.5—1622.9
- 1529 101 ' Severely weathered brown and gray SANDSTONE
25 — 49] 18 arglllaceous
| .
i 1935 1
7 421 18 I
—28.8—1617.6 ] 12 - - -
a0 -Hard gray SANDSTONE; very fine to fine grained.




21-3070-03 | 1171272007 9:37 PM |

-

FILE: 91

"DLZ OHIOINC. * 6121 HUNTLEY ROAD, C‘US. OHIO 43229 * (614)888-0040

@

Client: TranSyslems, Inc.

| Project: $C1-823-0.00

| Job Mo, 0121-3070.03

LOG OF: Boring C-114 | tocation: Approx. Sta. 175+15.1, 195.2 ft. LT of SR 823 CL’ Date Driled: 07/02/07
Sample Hand WATER ' GRADATION
8 ..
No. Porato- OBSERVATIONS:  \\oter seepage at: 22.0°
. g g meter Water level at completion: 6.2' (includes drilling water) o STANDARD PENETRATION (N)
©o -~
Ny {tsf)/ S|lwlvlw . )
Depth | Etov. | B > S |+ point-Load 2 5|5|5 Natural Moisture Content, % - @
@ @ | ¢ | g || e[z Stenow £ 8lo|=el5|8] "l foo oLL
o 2 si, DESCRIPTION lows per fool -
4g— 6164 | @ g 1§ |&] P ' N EIEIEIEIES 10 20 30 40
Hard gray SANDSTONE; very fine to fine grained, moderately to AR EEERN ERRRY BRSE
— Core | Rec gJRQD R-1 highl ; i ; LA P
. . - ghly weathered, argillaceous, micaceous, massive, AERE: P
60" | 58 Q66% P
n moderately fractured. P
| @ 28.8'-31.1", broken. i
—33.6—612.6 - -
v Bottom of Boring - 33.8
35 —
40 —
45—
50 — i
55 —
[Tal




§:37 BM )

[ 11/12/2007

FILE: 0!21-3070-03

DLZ QHIO INC. * 6121 HUNTLEY ROAD, C.B

US, OHIO 43229 *  (614)888-0040

Ciient: TranSystems, Inc.

| Project: $CI-823-0.00

{ Job No, 0121-3070.03

LOG OF: Boringr C-115

] Location: Ap

prox. Sta. 176+12.5, 286.9 ft. RT of SR 823 CL

Date Drilled: 07/02/07

Sample Hand WATER GRADATION
ar .
No. Porat. OBSERVATIONS: 1ot seapage at: None
. ::_: ® meter Water level at completion: 4.8' (includes drilling water) @ STANDARD PENETRATION (N)
e S|, osh/ & BBl Natural Moisture Content, % - @
Depth | Elev. | & g © | * Point-Load elag|d@i 5
2 sla|ola| .| > PLH—————1 1
{ﬂ, ﬂ?) @ o o ] f;”T?fE;fh oy . . =212
3 g 212 (os) DESCRIPTION (O T|w|B|S Blows perfoot - ()
0| 803.8 ot | x G |d NEREIEIELES 10 20
—0.5—1603.35 - Jopsoeil - 8" SELRERRIRREE
7] 5 Medium dense brown GRAVEL WITH SAND AND SILT (A-2-4), :
] 4 7]l 16 1 some fine to coarse sand; contains rock fragments; damp.
—3.5—1-600.3 -
47715 5 ) - Very stiff to hard brown and gray SANDY SILT (A-4a), trace to | ¢ |4o| - [10]39]17
5 — 4| 15 little gravel; contains rock fragments; damp to moist.
] 5 7 3 35
] 14} 18 '
o 3
3 4 225 - 0| 2(~|30|43|25
10— 5] 17 .
-— 4 6 5 225
. ol 18 .
—13.5—5900.3 . -
- 5 9 6 Severely weathered gray SANDSTONE, argillaceous, wet.
15 — 15] 13 .
N 6
‘ | L [ 7 _
—17.5—586,3—1—200 : ‘ _ _ _
- : _Hard gray SANDSTONE; very fine to fine grained, moderately tq |
_ highly weathered, argillaceous, micaceous, massive,
20— Core | Rec §RQD|, | moderately fractured. :
60" | 60" W 79% :
—22.5—1581.3 - ,
- 7 Bottom of Boring - 22.5
25—
el




9:37 PM )

[ 1171272007

FILE: 0121-3070-03

. - DLZ OHIO INC. * 6121 HUNTLEY ROAD, .BUS. OHIO 43229 * (614)888-0040

C
Cient: TranSystems, Inc. | Project: SCI-823-0.00 - .| vob no. 0121-3070.03
LOG OF: Boring C-116 —l Location: Approx. Sta. 184+99.6, 1720 ft. LT of SR 823 CL Date Drifled: 06/20/07 to 06/25/07
Sample Hand WATER ; GRADATION
No. Penetro- OBSERVATIONS: - \nater seepage at: 18.5' - 18.7"
. E o meter Water level at completion: 7.7 (includes drilling water) ® STANDARD PENETRATION (N)
N &
N s| s/ 2128l | Moisture Content, % - @
Depth | Elev. 2 N 2 |* Point-Load ? (fo% t.% d'c; - Nat:;rLa orsture Gonten | DLL
) ") g § e |4 Strength . DESCRIPTION § sls|ael5i8 Bilows per foot - ()
o Loz 2l el §|& SNREBERERE 1020 30 40
Very stiff to hard brown SANDY SILT (A-4a), trace gravel; EREERRSERERRERRRRNE
N 2 damp. ) E
- 4. s 1 oo @ 1.0'-5.0", contains rock fragments and rust stains.
N ‘ 4 2 325
5 — 4] 16
| ° 8 3 3.0
] ol 18 .
_ 6
9 4 3.75 - 10§13 - [11]48]18
10| .18
10 — _
] 2 = g : :
] , s || 25 | @11.0-275 gray. s
3l 16 ’ P
- ST4 E
| 7 ¢ FH 175 | @13.5-27.5 contains rock fragments. SRS
15— o | i
i % 7 4.5 n
+ PRI
n 131 18 : ‘ P
7] ‘7 8 45 P
5+ P
20 i m
i 5| 16 i i
1| §-25.0' if. i
6 18 10 1.5 @23.5-25.0', stiff 11112 — |10]40119 P
25— ) L
l ° 1 11 3.25
| 1318 | it
28 5—-600.6 P PR
= 0f 1 6 R 12 Severely weathered gray SANDSTONE fragments, SERAE SERR Nt
30 ii;‘ﬂlha‘“af)llq I B B B I



DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.

BUS, OHIO 43229 * (614)888-0040

—

Client: TranSystems, Inc.

| Project: $CI1-823-0.00

| Job No. 0121-3070.03

9:37 BM ]

[ 1171272007

FILE: 0121-3070-03

A0

LOG OF: Boring C-116 | Location: Approx. Sta. 184+99.6, 172.0 ft. LT of SR 823 CL Date Dritled: 06/20/07 to  06/25/07
Sample ' Hand WATER GRADATION
an .
No. Penetro- OBSERVATIONS: Water seepage at: 18.5° - 18.7
. E ® meter Water level at completion: 7.7 {includes drilling water) ° STANDARD PENETRATION (N)
=) -~ =
g s ftsh/ 8inlvlw i o -
Depth | Etev. ] § S |+ point-Load g: E| S g ) Natural Moisture Content, % [
@ L@ | ¢ | gl o|gl Strengtn s[3|21d| 5] PAF————
s | 8|l &lel s DESCRIPTION MM ENKEE Blows per foot - ()
s0—| 5991 @ @ g ja o BRI RS EIRS 10 Q g___ 40
i Hard gray SANDSTONE; very fine to fine grained, moderately N EREEN EEEE EEE N
Core | Rec §RQD| . weathered, argillaceous, micaceous, massive, moderately to i
60" | 60" B 71% i P
7 ° highty fractured. P
—34.0—595.1 , R
25— Bottom of Boring - 34.0' P
- a i
40—
45—
50 — :
55 — : :




- DLZOHIO INC. * 6121 HUNTLEY ROAD, CQBUS, OHI0 43229 * (614)888-0040

Crient: TranSystems, Inc.

| Project: SCI-823-0.00

| Job Mo, 0121-3070.03 .

1 1171272007 9:37 BM )

FILE: 0121-3070-03

LOG OF: Boring C-117

j Location: Ap

prox. Sta. 183+57.1, 192.0 ft. RT of SR 823 CL

Date Dritted: 07/102/07

Sample Hand WATER GRADATION
No. Penctro. | CESERVATIONS:  iyater seepage at: 26,5, 29.5' :
5 :‘_C__ @ meler Water level at completion: 34.3' {prior to coring) o STANDARD PENETRATION (N)
© S0 (tsh/ 9.8' (inctudes drilling water) Elwo|le|o ) _
pepth | Etev. § g. EL)  Boini-Load g) £l 5 g Natural Moisture Content, % ®
(ft) () ¢ | 8 o | 91 Strength & : 3|2 PL |_.___._.._|f X 7
8 21le ; DESCRIPTION <|O wlw|o Blows per fool -
otezwal @ | &[] 6| (psh SCRIPTIO NEREEIE 1020 30 40
—0.6—1625.8+ —Topsoil - 7" N EEEES EREEN FEEE: ;
3 5 ; 40 Hard brown SILT AND CLAY (A-6a), little fine to coarse sand, :
7] 7l 18 ) trace gravel; contains few rock fragments; damp. ’ :
N ° 6 2
5— - H
1 o ; o
7 al 15 - P
n ° 8 4 4.0
10— 6,16 . .
7 9 11.0-12.5", brown : % i
| 10 5 45e @ 11.0-125' bro ! and gray ; i ‘:
16 18 ' e a :
_ 6 i i P
7 8 4.0 23|13| ~{ 9(33|22] : : P
15 — 12| 18 : : i
5 : : .
1 % , 05 i "
i 8 | | SN
—18.5—1607.9- - SERE RS
-] 3 5 8 45 Hard brown CLAY (A-7-6), trace fine sand; damp. i N EE A
g| 18 T i RN B
20— ! RN EEEE
—21.0—1605.4 _ - RN RS
] 4 5 9 25 Very stiff brown SILT AND CLAY (A-6a), litlfe fine to coarse ; ERRN ERS
5| 18 _sand, trace gravel; contains rust stains; damp. : EEEN EERE
—23.5—602.9 — . . . . SEH IS
- 2 3 10 05 Medium stiff to stiff gray CLAY (A-7-6), trace fine sand; contains| 4| of _ | 1|25]74] gt
25 — 3] 18 ST rock fragments; moist. ; RERSRREE
| o A
i 48 | By
B > 4 12 1.25 | i
10 =| 18 ’ 5 i




DLZ OHIO INC. * 6121 HUNTLEY ROAD, C’BUS. OHIO 43229 * -(614)838—0040

client: TranSystems, Inc.

| Project: SC1-823-0.00

| ob No. 0121-3070.03

[ 11/12/2007

FILE: 0121-3070-03

al

LOG OF: Boring C-117 | Location: Approx. Sta. 183+57.1, 192.0 ft. RT of SR 823 CL Date Drifled: 07/02/07
Sample vang | YA TER GRADATION
No. Penotro. | CBSERVATIONS:  \water seepage at: 265, 29.5
W E ® meter Water level at completion: 34.3' (prior to coring}) @ STANDARD PENETRATION (N)
o 5 (tsh / 9.8' (includes drilling water) Blo|lelw . o _
Depth | Eiev. § E O |+ Point-Load g 5| 5|2 . Natural Moisture Content, % L
{ft) {ft) 4 3 o | 2| Strength Blol@lal | & PL b——————— L
3 S 2 g (psi) DESCRIPTION <|O|2|w|D]C Blows per fool - O
| 59641 @ @ S |a R IRKIR (X 10 Q 30 40
R Very stiff gray SILT AND CLAY (A-6a), little gravel, trace fine NN
sand; contains rock fragments; moist.
N s 4 13° 25
35— L 15 '
L—37.5—-588.9 -
- Hard gray SANDSTONE; very fine to fine grained, moderately to
i highly weathered, argillaceous, micaceous, massive,
40— Core | Rec JRQD|; , moderately to highly fractured. .
60" | 60" Q73| ' '
42, 5—-583. -
1 Bottom of Boring - 42.5'
45—
g —
| s0—




[ 11/12/2007 9:37 PM ]

FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. ©121-3070.03

LOG OF: Boring C-118 | Location: Approx. Sta. 239+61.2, 433.1 ft. LT of SR 823 CL' Date Drilled: O7/03/07
Sample Hand WATER ‘ GRADATION
an . .
No. oo OBSERVATIONS:  {yator seepage at: 0.0'
5 :5'_“ g meter Water level at completion: 0.7 (includes drilling water) o STANDARD PENETRATION (N}
it {tsf}/ Slalelw i .
Depth | Elev. 8 g, S |+ PointLoad ga £l s g Natural Moisture Content, % L
® ®) g g 2 E Strength g’ 2 : um. 5 § PLBJ foot OLL
2 £ |® Si DESCRIPTION ows per joot -
o—teszel @ | & ]| S |a (psi) ' - NEEESE 1920 30 40
o—testa Sand and Gravei - 12" (drilled in creekbed) SRR ERERE ERREY ERRRE ERE
' HNENE 1 Severely weathered brown SANDSTONE, argillaceous, rust- RN ERRRA
2.0-—1650. N\stained. AERERERS
-] Hard gray SANDSTONE; very fine to fine grained, moderately to RN RN
. core | rec fraol, highly weathered, argillaceous, micaceous, massive,
55— g0~ | 52~ Mas% moderately fractured. 5 3
]| @ 5.3', pyritic, increased very fine grain content. ! |
—7.0—1645.6 - : ;
” Bottom of Boring - 7.0 : :
10—
15 — :
20~
25—
30 :




. DLZ OHIO INC. *© 6121 HUNTLEY ROAD, l’ﬁUS. OHIO 43229 * (614)888-0040 .

client: TranSystems, Inc. | Projact: SCI-823-0.00 | Job Mo, 0121-3070.03

9:37 PM |

[ 1t/12/2007

FILE: 0121-3070-03

LOG OF: Boring C-119 | Location: Approx. Sta. 238+19.5, 467.4 ft. RT of SR 823 CL Date Drifted: 07/03/07
Sample ' Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: None
% g ® meter Water tevel at completion: 4.0' (includes drilling water) ® STANDARD PENETRATION (N)
Depth | Etev. | B > 8l Pgﬁr?f_/oa o '§: E E E Natural Moisture Content, % - @
, 5 o
| @ | 2| § || o|g| Stengn 83 g o158 PLB/ foot OLIL
2 : lows per fool -
L esss 2 & S E‘E {psi} DESCRIPTION N e e el e e 0 o » 40
—0.3—1638.3 ~\Topsoil - 4" Y R R I
6 o ] Medium dense brown GRAVEL WITH SAND AND SILT (A-2-4);
m ' al 18 contains rock fragments; damp. :
_ 7 ; ) ;
5l g} 16
—6.0—1632.6 ' - . -
Ly 3 Hard brown SILT (A-4b), some fine to coarse sand, trace
—7.3~—631.3~—=88—¢ - grave!; damp.
7] Hard brown SANDSTONE; very fine to fine grained, highly
. weathered, argillaceous, massive, highly fractured.
Core | Rec §RQD R-1 ] -
10— 60" | 60" B57%
- @ 10.7", gray.
—12.3—1-626.3 —
H Bottom of Boring - 12.3'
15 —
20—
25 —
e Ta}




249 PM ]

1-3070~03 [ 11/12/2007 12

q

FILE: 01

-DLZ OHIO INC. * 6121 HUNTLEY ROAD., C.BUS. OHIO 43229 " (614)888-0040

client: TranSystems, Inc.

—

{ Project: SCI-823-0.00

| Job Mo. 0121-3070.03

LOG OF: Boring R-24

| Location: Sta. 66+18.9, 77.5 ft. LT of SR 823 CL

Daéte Drited: 05/17/05

Sample Hand WATER GRADATION
No. Penstro- OBSERVATIONS: * \yater seepage at: Not Reported -
o E ° meter Water level at completion: 17.0" (prior to curi'n_g) o STANDARD PENETRATION (N)
Depth | Etev E'& = S . Poqrf?-l_/oad 14.0" (includes drilling water) % E E E Naturaf Moisture Content, % - @
A ™ |_._—...—-—|
{f) {ft) 2 g o E Strength 5 TION 5’, 2 ;’ u"j = g PLB’OWS perfoot - O L
 |seos| @ | & || 5 |& fos? ESCRIPTIO NEREBREE 1020 30 40
—0.3—569.5 ~\Topsoil - 4° I
h 2 ] 2 POSSIBLE FILL: Stiff to very stiff dark brown SILT (A-4b), little
7] 11 12 1 5 clay, trace fine to coarse sand; moist. '
N z 1 2 1.75 01 4
5 —] 1l 15 ’ )
—6.0—1-563.8 - — - —
el ; 075 | Medium stiff to stiff brown SILT AND CLAY (A-6a), trace to little
7 2] 18 ' fine to coarse sand, trace gravel; moist.
i Z
2 4 1.5 0i{0|l-14
10— 4,18
] 5 'l_ v -
| 6 5 3.0 @11.0 12.57, very stiff.
ol 18
—13.5—4-556.3 - : -
S i EI o Medium dense brown SANDY SILT (A-4a), little gravel, trace
15— 5 14 clay; rust stained; damp. '
| 6 7—ls5314° 3 7 15
R gl 17 ) Stiff gray SILT AND CLAY (A-6a), little fine to coarse sand,
- trace gravel; rust stained; moist.
—18.5—1551.377 -
. 23 8 Severely weathered gray SANDSTONE, argillaceous.
20 — 501 16
—21.0—1-548.8
] Medium hard gray SANDSTONE; very fine to fine grained,
highly weathered, argillaceous, thinly to medium bedded,
] core | rec BRraD moc_ieratety to highly fractured, contains few argillaceous
. s | 65 MsewiRY 487 laminations. '
27 @ 24.2-26.5', thickly bedded. -
—26.5—1-543.3
M Bottom of Boring - 26.5'
30




12:49 PM ]

[ 11/12/2007

FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C‘BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| vob No. 0121-3070.03

| Location: Sta. 66+16.7, 28.5 . LT of SR 823 CL

Date Drilled: 05/18/05

LOG OF: Boring R-25

Sample Hand WATER GRADATION
I .
No. Poreto- OBSERVATIONS:  \noier seepage at: 16.0
io E ® mater Water level at completion: 18.0' {prior to coring) ) © STANDARD PENETRATION (N)
© 5 (tsh) / 2.0 (inctudes drilling water’ Blwlelw . .
Depth | Elev. 8 g‘ 3 * Point-Load g gﬁ dt'; Eg = Nat;ia!'—“_|Mo:$ture Contont %u_ °
(") {f} ¢ 3 o | g| Strength =] e Y e A
H 2|8 ; DESCRIPTION <|G|S|uw|ald Blows per foot - (O
sy 81 € HE|&E] P =|=|=]=|elx 1020 30 40
—0.2=—573. N\Topsail - 2 NN B
12 5 275 Very stiff brown SILT AND CLAY (A-Ba), trace to little fine to P
T 4] 14 B coarse sand, trace gravel, damp to moist. :
i 2
3 2 2.75 ol 3|-13
5 —| 4] 16 .
—5.5—1-573.2 : . : ‘
— 5 Stiff to very stiff brown and gray SILT {A-4b), some clay, trace
4 2 18 3 <0.25 fine to coarse sand; moist.
3 @ 6.0'-7.5', very soft.
N ! 1 4 1.0
10— 2, 18
N ]
. ol 1|~ 2
] 3 o 18 5 1.75
7 W?H 6 1.5
15— 2{ 18
i S 4 7 25
7] gl 18 . '
—18.6—560. -
1 ‘14 8 8 Medium dense brown SANDY SILT {(A-4a), trace clay, trace
20 — 8 17 gravel; moist.
—21.0—-557.7 : ' .
17 B ' Severely weathered gray SANDSTONE, argillaceous.
—23.5—}-555.2 . — .
— ‘ Medium hard gray SANDSTONE; very fine to fine grained,
25 — moderately to highly weathered, argillaceous, medium bedded,
moderately to highly fractured with clay infilling.
] Core | Rec gRQD(, | 122
- 70" | 64" @B3%
—29.31-540.4
%‘3-'--5 ° H Bottom of Baring - 29 3




12:49 PM )

[ 11/12/2007

FILE: 0121=3070-03

- DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. QHIO 43229 ~ (614)888-0040

client: TranSystems, Inc.

| Project: SCI1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-26 | Location: Sta. 66+91.6, 424 ft. RT of SR 823 CL Date Dritted: 05/18/05
Sample Hand WATER ’ GRADATION
No. Penetro- OBSERVATIONS: - Water see page at: 6.0°
. £ meter Water level at completion: None {prior to coring) ° STANDARD PENETRATION (N)
pl N 5| o/ 3.5 (includes drilling water) glelBle Natural Moisture Content, % - @
Depth | Elev. | 8 | & Q | Point-Load| AN . PL U
{f) {ft) g § o | @] Stength «%’ g = 2 5|3 Blows per foot -
= @ i oW, -
sz g & Z|e (psi) DESCRIPTION Y e el e g o w 40
—0.3——1—576.8- N\ Topsoil - 3" SEEERRE] RRR N
7 Loose to medium dense brown SANDY SILT (A-4a), littte clay, : Pliie i il
. . . - : LP|
B ‘2, ! trace to little gravel; damp to moist. 10122) = (1114613 Pii Past:p
7] 21 2 H
5 — a1 10
7] W(1)H s
7] 6] 13
—8.0—1569.11 , —
5 Very stiff gray and brown SILT (A-4b), some clay, little fine to
N 9 4 325 coarse sand; damp to moist. o| 1|~|14]|83}22
10— a4 16
- 7, 5 .5 | @110, contains sandstone fragments.
—13.5—-563.6
- W 6 Severely weathered gray SANDSTONE, argillaceous,
15— 16] 18 micaceous. ‘
7 5075, 4 7 ]
—17.0—1-560.1
: Medium hard to hard gray SANDSTONE; very fine grained,
N highly to moderately weathered, argillaceous, micaceous, thinly
- Core | Ree BRQD bedded to medium bedded, moderately fractured.
20 — 0" | sa 77| @ 17.5-17.9', clay filled fractures.
—22.0—-555.1
B Bottom of Boring - 22.0'
25—
0 i




DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

\ Project: SC1-823-0.00

Job No. 0121-3070.03

12:49 M ]

[ 11/12/2007

FILE: 9121=-3070-03

LOG OF: Boring R-27 | Location: Sta. 74+12.9, 22.6 ft. RT of SR 823 CL Date Drilled: 04/11/05
Sample Hand WATER GRADATION
No. Poratro- OBSERVATIONS:  \oier seepage at: None
% g ® meler Water lavel at completion: None {prior to coring) : . STANDARD PENETRATION (N)
o (tsh) / 6.6' (includes drilling water Blo]olo ) )
Depth | Elev. | B > § « Pointioad §: 55 c‘E ,f,,% N Naf;zal Moisture Content, %LL L
(1) (ft} 4 é o |2 Strength 124 I I Gl I N I
g . <|O|S|{wja|o Blows per foot -
o] 609.8 21 & || §[& & DESCRIPTION R xR 8| el 1020 30 40
No Topsoil ey EEnEl RREEY ERRRI B
B 7 2548 Severely weathered brown SANDSTONE, argillaceous.
] 50/3] 15
- 15
sora | 10 f 2
IR D Soft to medium hard brownish gray SANDSTONE interbedded
7] with SILTSTONE; very fine to fine grained, highly weathered to
" decomposed, argillaceous, micaceous, thinly bedded to thickly
- core | Rec JRAD|c | 1106 ?edded, highly fractured, with typical low angle iron stained
_ 84" | 84" B 88% ractures.
10 @ 7.0'-7.2', broken zone.
—11.4—-598.4 -
— Hard gray SANDSTONE; very fine to fine grained, moderately tg-
_ highly weathered, argillaceous, micaceous, thinly bedded to
thickly bedded, highly fractured, with typical low angle iron
| stained fractures. :
15 — @ 11.4'-17.4', contains few to moderate argillaceous.
- laminations. .
1 core | Rec MRaD . @ 12.6-12.9, iron stained broken zone.
120 | 1207 Qoze (R . 434 .
] . @ 17.4'-22.0', slightly fractured.
20 —
| —22 0—1-587.8 -
] Bottom of Boring - 22.0'
25—
a0




. DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

Ciient: TranSystems, Inc.

| Project: SC1-823-0.00

| Job No. 0121-3070.03

12:49 PM ]

[ 11/12/2007

21-3070-03

FILE: 01

LOG OF: Boring R-88 | Location: Sta. 166+92.7, 51.3ft. LT of SR 823 CL Date Dritted: 11/2/04.
Sample Hand WATER : GRADATION
i .
No. Penelro- OBSERVATIONS: - \yaper seepage at: None _
o | & meter Water level al completion: None (prior to coring) © STANDARD FENETRATION (N)
pepth | Erov. | & S § . Po(ﬁzl_/oa . 5.6' (includes driling water) gn g E ?.s Natural Moisture Content, % - @
w e | ¢ | 3 || o8] Stengt =301 Bl K E I ' LL
3 S Z2 18 (psi} DESCRIPTION |l Ol=jwWlAB|O Blows per foot - o
~_lB907] @ & Q ja : : RIS EI IR 10 20 30___40
0.3 899.47 "\Topsoil - 3" SR REERR R ERE NI R R
50/2 2 | 1 Severely weathered brown SANDSTONE, argillaceous. ;i
—2.0—1697.7 — :
! Soft to medium hard gray and brown SANDSTONE; very fine to
B fine grained, highly weathered to decomposed, argillaceous,
. thinly bedded to thickly bedded, broken, contains large filled
5—| fractures.
| Core | Rec JRQD R-1
120" | 57" | 0%
10—
—13.7—1-686.0 - - -
B Medium hard gray and brown SANDSTONE; very fine to fine
15— grained, highly. weathered, argillaceous, micaceous, thinly
. bedded to thickly bedded, moderately fractured, with typically
] Core | Rec fROD[, | low angle fractures, contains few argillaceous laminations.
120" | 120" 78 ¥ 78 :
20—
] Core | Rec RQD .
- 36" | 36" froose" 3 667
—25.0—1-674.7 -
| Bottom of Boring - 25.0°
jefal ‘ H




12:49 PM |

[ 11/:2/2007

FILE: 0121-3070-03

. DLZ OHIO INC. * 6121 HUNTLEY ROADQBUS. OHIO 43229 * (614)888-0040 .

client: TranSystems, Inc. | Project: SCI-823-0.00 ‘ | Job no. 0121-3070.03
LOG OF: Boring R-90 I Location: Sta. 168+20.2, 110.2ft. LT of SR 823 CL Date Drillad: 10/28/04 to  10/29/04
Sample .Hand WATER GRADATION
No. Ponstro- | CESERVATIONS:  yyater seepage at: None
. E ® meter Water level al completion: None {prior to coring) ® STANDARD PENETRATION (N}
© {tsf) / 7.7 (includes drilling water)- AR B ; o
Depth | Etev. § s- § « Point-Load g c&; (§ % . Nat;.'r_a! Moisture Content, Au_ ®
(ft) {ft) 4 3 o | 8] Strength 5 g I =R ’ !
3 212 ; . <|G|=Zju]lan|o Blows per foot - )
76 8 e g8 {osi) DESCRIPTION Y e o el g vt 10 o 20 40
——0.5—1-763.6- . RJopsoil - 6" SRR RS RARRE RS EE R RRRE
] 5 6 . 45 Hard brown SANDY SILT (A-4a), frace clay; contains RN P
= 12| 18 B sandstone fragments; damp. Pirild :
—a4.0—t-760.1- 18 . EEREN
; MR K Severely weathered SANDSTONE.
—5.5—1"758.6 -
- Soft gray and brown SILTSTONE; highly weathered,
- argillaceous, highly fractured, with typical low angle fractures.
— Core | Rec gRQD R-4
90" | e0" §69% -
10—
15—

L 17.5—F746. '
7485 %’6‘3 ?2%"; 32’2 R2| 540 Medium hard to hard gray and brown SANDSTONE; very fine

. " to fine grained, moderately to highly weathered, argilltaceous,
| micaceous, thickly bedded to massive, moderately to highly
fractured with typical low angle clay filled fractures.

—24.6—1-739.51

3™ Hard gray SANDSTONE; very fine to fine grained, moderately
~ weathered, argillaceous, micaceous, thickly bedded to massive,
_ slightly fractured.

Core | Rec gRQD
120" | 120" J100%

R-3 *595

a0




/2007 12:49 PH |
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[ 11/1

FILE: 0121-3070-03

—

. DLZOHIOINC. * 6121 HUNTLEY ROAD, ("BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

{ Project: SCI-823-0.00

{ Job No. 0121-3070.03

£0

LOG OF: Boring R-90 ] Location: Sta. 168+20.2, 110.2 ft. LT of SR 823 CL Date Drilled: 10/28/04 to  10/29/04
Sample Hand WATER : GRADATION
art .
No. Panatro- OBSERVATIONS: - irater seepage at: None
. E ® mater Water level at completion: None {prior to coring) ® STANDARD PENETRATION (N)
o : ok 2
5 (isf) / 7.7 (includes drilling water) Slulolw Natural Moisture Coritent, % - @
Depth | Eev. | & | 2 O |- Point-Load g 5 8 3 . a;’f oISt L
(fi} ) g 3 o |8 Strength gl Jel?xz|e
3 8 2|8 ; DESCRIPTION |G| EF|uw|a|O Blows per foot - ()
s0— 7301 @ g || 5|8 * : S EIEIEI RS 10,20 30 40
Hard gray SANDSTONE; very fine to fine grained, slightly SN ERRSS EEREY ERRA B
] weathered, argillaceous, micaceous, thinly bedded to thickly 5
. bedded.
| Core | Rec RQD .
24~ | 24" frooRd 622 P
~—35.0—1-729.1 - P
_Bottom of Boring - 35.0' R
7
a5 —
s0—
55 — §




2007 12:49 PH )

2/

[ 11/1

FILE: 0121-3070-03

DLZ OHIO INC. - 6121 HUNTLEY ROAD, C‘BUS. OHIO 43229 " (614)888-0040

client: TranSystems, Inc. | Project: SCI-823-0.00 Jjob no. 0121-3070.03
LOG OF: Boring R-91 | Location: Sta. 168+47.7, on CL SR 823 Date Drilled: 11/1/04 to  11/11/04
Sample Hand WATER GRADATION
No. Poretro. | CBSERVATIONS:  \yater seepage at: None
n T:\,: ° meter Water level at completion: None (prior to coring) ° STANDARD PENETRATION (N)
© e (tsh / 2.6 (includes drilling water}” Tlol|loe . o -
Depth | Elev. g > § + Point-Load g g (ﬁ g N Nan;:_al Moisture Content, /“_ ®
" ") g § 22 Srrength § g = 2 %‘ 8 Biows per foat - ()
X 1986 8 & 5 g {psi) DESCRIPTION Slelslslsel R 0 p I 0
—0.3—1-728.61 ~Topsoil - 4 BHBRIIHERHEE
7] 50/ 3 1 Severely weathered SANDSTONE. :
—2.0—1-726. :
69 Hard to very hard brown and gray SANDSTONE; very fine to :
] fine grained, highly weathered, argillaceous, micaceous, thinly :
. bedded to thickly bedded, highly fractured with typlcally low :
5 — angle clay filled fractures. :
] Core | Rec RQD R-‘i. +1023
120" | 120" J 70% @ 2.0-2.4,2.6-2.8',3.0-3.4', 8.7-9.0', broken zones. :
10— . ’
7 @ 6.5-6.6',7.3-7.4', high angle fractures.
—13.3—715. :
N Hard gray SANDSTONE; very fine to fine grained, slightly
weathered, argillaceous, micaceous, thinly bedded to thickly
L bedded.
-] . @ 12.0-12.1',13.5-13.9', high angle rust stained fractures.
| Core | Rec QRQD |, o .pgq
120" | 120" | 92%
20 —
7] Core | Rec JRQD .
i 36" | 36" oo 0| 6V o
@ 24.0'-24.3', argillaceous zone.
—25.0—1-703. . -
] Bottom of Boring - 25.0'
a0




12:49 PH )

1-30790-03 | 11/12/2007

-

FILE: 91

- DLZ OHIQ INC, * 6121 HUNTLEY ROAD, C.BUS. QHIO 43229 * (614)888-0040

Clignt: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-92 | Location: Sta. 168+46.5, 79.3 fl. RT of SR 823 CL Date Drifted: 11/2/04 - to  11/2/04
Sampla Hand WATER GRADATION
No. Penetro- | CESERVATIONS:  \yater seepage at: None
. g ° Te;)e; Water level at completion: gl%p?_ (pdﬁ%r to ;t;l;}‘ng} e o STANDARD PENETRATION (N)
1 @ 2 ts .8' (includes drilling water EAREE i -
Depth | Elev. g g‘ § " Point-Load g § 53 E, - Nar:;;al Moisture Content, %LL hd
() () ¢ 8 g | g| Stength = e e e B
2 ; <(O|F|w|HB|O Blows per foot - ()
) 6072 8 & £ s (psi) DESCRIPTION dlelzis]s]s 0 p I <0
—0.4—1-696.8 ~ Topsoil - 5°/2.5' soil removed before drilling RS ERREE ERREY ERRRY RS
27 1 Severely weathered brown SANDSTONE, argillaceous.
2 0160521201 L 7
Medium hard gray and brown SANDSTONE; very fine to fine
N grained, highly weathered, argiltaceous, micaceous, thinly
B bedded to thickly bedded, moderately fractured, with typical low
5 — angle clay filled fractures.
_ - Core | Rec BRQD .
120" | 120" e |R| 3T
—8.1—689.1 . i
_ Hard gray SANDSTONE; very fine to fine grained, moderately
weathered, argillaceous, micaceous, thinly bedded to thickly
10— bedded.
157 @11.2, low an'glé rust stained fracture.
| Core | Rec JRQD .
120" | 120" flro0%|Re| 519 _
a @ 20.0'-20.1', 20.9'-21.0", arenaceous zones.
20 — @ 24.0', 24.7", 25.3, low angle fractures.
h @ 24.0'-25.3', contains moderate to few argillaceous
m laminations.
25 —
L Core | Rec jRQD .
96" | 95" oo RS 9P
30.0 i 667.2 Bottom of Boring - 30.0'




12:49 PM |

{ 11/12/2007

FILE: 0121-3070-03

. DLZ OHIQ INC. * 6121 HUNTLEY ROAD, C.18US. OHIO 43229 * {614)888-0040 ,

Ciient: TranSystems, Inc. | Project: SCI-823-0.00 | yob no. 0121-3070.03
LOG OF: Boring R-99 | Location: Sta. 177+03.6, 0.9 ft. RT of SR 823 CL Date Drilled: 10/27/04
Sample Hand WATER GRADATION
ai R
No. ot |OBSERVATIONS:  \nayer seepage at: None
. E ® meter Water lavel at completion: 4.9' (includes drilling water) ® STANDARD PENETRATION (N)
Lie] —
| ftshh/ SR Bl i tent, % -
Depth | Elev. | & | O |* point-Load HEILIEIN Na';;'ia' Maisture Contant, L d
() i) g § o | g| Strength = 9=l B
3 z |8 ; . : DESCR L|OlIluw|a|O Blows perfoot - ()
o 6678 | © x Q|a (psi) IPTION RI\|R|[IR |8 10 20 30 40
—0.4—1667.4 . ~.Topsail - 5" S R
4 6 ) Medium dense brown SANDY SILT (A-4a), trace clay, contains
] al 18 : sandstone fragments; damp to moist.
—3.0—1664.8+ - -
R ) 2 Very dense brown GRAVEL (A-1-a), trace to little silt; damp.
—5.0—1662.8

Soft brown SHALE; highly weathered to decomposed,
moderately fractured with typical low angle clay filled fractures;
- contains moderate arenaceous laminations.

@ 6.4'-6.6',7.4'-7.8', broken zones.
Medium hard brown SANDSTONE; very fine to fine grained,

| Core | Rec RQD .
—9.1—658.7 g5~ | o5~ W63 [R1| 7238

10— highly weathered, argillaceous, micaceous, thinly bedded to
7] thickly bedded, highly fractured, with typicaily iow angle clay
— filled fractures.
_ @ 9.9'-10.4', argillaceous laminations.

@ 10.6'-11.3', high angle fractures.

157 ’ @ 18.3-18.6, high angle rust stained fracture. .
7 Core | Rec QRQD N ’
| ga" | 8a” Q3w T41° Cim A ra o

~ : ' @ 16.0-16.1',18.9'-19.3', broken zones.
[ 200TTe4 8 Bottom of Boring - 20.0'
25—

a0




‘DLZ OHIO INC. * 6121 HUNTLEY ROAD, CO.US. OHIO 43229 * (614)888-0040

2/2007 12:49 PM |

[ 11/1

FILE: 8121-3070-03

cient: TranSystems, Inc. | Project: SC1-823-0.00 | vob No. 0121-3070.03
LOG OF: Boring R-99A | Location: Sta. 175+32.2, 24.4 ft. RT of SR 823 CL Date Drifled: 10/28/04-
Sample Hand WATER GRADATION
No. Pt OBSERVATIONS: “\yter seepage at: 2.5
5 E g meler Water level at completion: 7.4" (includes drilling water) @ STANDARD PENETRATION (N)
ﬂ!ﬁ)/ T w| T I3 _
Depth | Elev. g s 8 * PointA oad g s 5'5 E . Nat;zal Moisture Content, %u_ L
(f) (f1) S 3 e | g| Strength : Blei? vl |3 —_—
3 S 2|8 (0si) DESCRIPTION OS] W|ALO Blows per foot - (O
a_lB2841 @ s QS |a ' ARSI IR 10 20 0 40 '
—0.3—4—628.1— M\ Topsoil - 4" RS EREEE TR B
1 NN
] ] ] 10 Stiff dark brown SANDY SILT (A—4a) little clay, little gravel saliz| - 123|3s|1a| 111}
1] 18 moist. . O\ i
- 2 s ” 25 @ 3.5', very stiff, contains sandstone fragments, damp. :
5 —] 7|1 18 ’ 'E
1 3 6 3 3.0
_ 10/ 18 ' E
_ 10 . 40 @ 8.5', hard.
10— 19/ 18 :
i ’ 15 5 4.5+
7] 17| 18 '
7] 4 9 6 45
B+
15— 12] 18
i ° 10 7 3.5
] 13} 18 '
N ® 11 8 4.5+
20— 13} 18 o
i ! 14 9 4
_ ol 18 5+ |
——23.0—1605.4 - -
55 0 Severely weathered SANDSTONE, argillaceous, micaceous.
7 503 7 ' ‘
—25.0—1603.4 - -
° Medium hard to hard gray and brown SANDSTONE; very fine to
| o6 5—1-601.0- flne grained, moderately weathered, arglilaceous micaceous,
] thinly bedded to thickly bedded.
. D 26.0'-26.4", high angle clay filled fracture.
c Hard gray SANDSTONE; very fine to fine grained, moderately tq
— ore | Rec JRQAD R-1 . . .
an 120~ | 120 B53% highly weathered, argillaceous, micaceous.




[ 11/12/2007

FILE: 0121-3070-0)

[

Client: TranSystems, Inc.

DLZ OHIQ INC. * 6121 HUNTLEY ROAD, C.B

| Project: SCI-823-0.00

US, OHIO 43229 " (614)888-0040

| ob No. 0121-3070.03

[ B

LOG OF: Boring

R-99A

| Location: Sta. 175+32.2, 24.4 ft. RT of SR 823 CL

Dats Drilled: 10/28/04

12:49 PM | |

Depth
{f)

Elev.
ift)

598.4

Blows per 6°

Sample
No.

Racovery (in)

Press / Cora

Drive

Hand
Penetro-
meter
{tsh/

* Poini-Load
Strength
(psi)

WATER

GRADATION

OBSERVATIONS:  \yater seepage at: 2.5'

Water level at completion: 7.4' (includes drilling water)

DESCRIPTION

% Aggregale
% C. Sand
% M. Sand
% F. Sand

% Silt

% Clay

STANDARD PENETRATION (N)
@

Naturaf Moisture Content, % -
PL —————— L

Blows per foot - ()

30

—593.4

*492

Hard gray SANDSTONE; very fine to fine grained, moderately to
highly weathered, argillaceous, micaceous, thinly to thickly
bedded, moderately to highly fractured, with typical low angle
clay filled fractures.

B0

Bottom of Boring - 35.0°
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;4% PH )

12

[ 1171272007

FILE: 0121-3070-02

DLZ OHIO INC. * 6121 HUNTLEY ROAD, CO‘JS. OHIO 43229 * (614)888-0040

cient: TranSystems, Inc. | Project: $C1-823-0.00 | uob vo. 0121-3070.03
LOG OF: Boring R-100 | Location: Sta. 176+77.5, 310.0 ft. RT of SR 823 CL Date Driled: 10/27/04 - to  10/28/04
Sample Hand WATER ' GRADATION
No. pe:et,o_ OBSERVATIONS:  “"\yater seepage at: 13.5-20.0
& :g.-_"_ ° meter Water leve! at completion: 4.2' (includes drilling water) o STANDARD PENETRATION (N)
[ 3 ([S‘O/ SIw|lB| o A or .
Depth | Etev. g g. O |+ point-Load g § (§ 55 . . Nat:zal Moisture Conteril, ﬁu_ ®
{ft) () 9 é o | gi Strength =l B R E ; :
E3 ; <|(UlE|w|a|O Blows per foot - (O
| eora ] & £ g {psi) DESCRIPTION slelslslsels 10 p »
—0.2—601.27 N\Topsoil - 2" SR EEER N
] 2 Medium dense to dense dark brown SANDY SILT (A-4a), some s
7 3 gl 18 } gravel, little clay; contains sandstone fragments; damp to moist. o
_ 5 5
5 — gl 18 2
. 8 14 3
7] 20| 18
i 8
1 4
10— 1] _18
N - -
1 13| 18 s
_ 3 . o
15— 61 18
7 Z, , @ 16.0', gray and brown.
N 2| 18
_ 3 . .
20 — 101 18
[—20.5—15680.9-
N ) Severely weathered SANDSTONE.
_ 17 9
—22.5—-578.0-—2031 13 :
- Medium hard to hard gray SANDSTONE; very fine to fine
_] grained, slightly weathered, argillaceous, micaceous, thinly
25 —] bedded to thickly bedded, slightiy fractured. '
] Core | Rec RQD . 9234237 )
i vooe | 11 B oson R 483 @ 22.9,23.4', , low angle fractures
1o




. DLZ OHIQ INC. * 6121 HUNTLEY ROAD, CQBUS. OHIO 43229 * (614)888-0040

12:49 PM |

{ 11/12/2007

FILE: 0121-3079~-03

Crient. TranSystems, Inc. [ Project: SCI-823-0.00 Dob nNo. 0121-3070.03
LOG OF: Boring R-100 | Location: Sta. 176+77.5, 310.0 ft. RT of SR 823 CL Date Dritted: 10/27/04 to  10/28/04
Sample Hand WATER GRADATION
No. Penatro- | CEOERVATIONS:  \water seepage at: 13.520.0°
i g ° meler Water level at completion: 4.2' (includes drilling water) @ STANDARD PENETRATION (N)
b {tsf} / AR IR ) i
Depth | Elev. g > §  Point-Load g; 3 é.:; g . Natural Moisture Contenl, % ®
() {ft) 2 3 o | 3| Strength Blal9ln| |3 PL b———— L
3 8 2|8 (0si) . DESCRIPTION T|O|=2|L|A|O Blows per foot - ()
q0—B714 1 @ &x Q la i RFIR (KRR 10 0 30 __40
B Medium hard 1o hard-gray SANDSTONE; very fine to fine SESARERRN ERRRESRRRY ERRS
_ grained, slightly weathered, argillaceous, micaceous, thinly SRR RSN B
|32 55680 bedded to thickly bedded, sllghlly.fractured. SR B
. Bottom of Boring - 32.5' I
55— i
40—
45—
50 — i H
55— i
£0




;49 PM |

12

[ 1L/12/2007

21-3070-03

FILE: 01

-DLZ OHIO INC. * 6121 HUNTLEY ROAD, C’US. OHIO 43229 * (614)888-0040

cient: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-101 | Location: Sta. 180+90.9, 23.6 ft. LT of SR 823 CL Date Drilled: 10/27/04
Sample Land WATER GRADATION
No. Panetro- OBSERVATIONS: - \yater seepage at: None
. £ © meter Water level at completion: None {prior to coring) o STANDARD PENETRATION (N)
? 5| asn/ 7.3 (includes drilling water) glelgle Natural Moisture Content, % - @
Depth | Elv. | & | & S |- point-Load Slalalsl [ A L
® # H 3 2|4 Strength DESCRIPTION § G| = :: & g Blows per foot - ()
 leessl 8| &1 §|&] P NRREEE 1020 30 40
0.2 1T1695.4- N\Topsoil - 2" B R R AR
B 2 Loose brown SANDY SILT (A-4a), trace clay; contains
7 3 4] 18 ! sandstone fragments; damp.
TR Severely weathered brown SANDSTONE.
] 13 2
5 —] 21] 18
A 7 8 3
] 10} 18
i 5074 3 4
10—
1 ° 1M 5
N 18] 18
] 2737 5 @ 13.5'-17.5', argillaceous.
15— 48] 18
i g 7
7 22| 18
_ 5072 2 8
—20.0—1675.6 . -
Medium hard to hard gray and brown SANDSTONE; very fine to
7] fine grained, moderately to highly weathered, argillaceous,
] micaceous, thinly to thickly bedded, highly fractured, with typical
- “high angle rust stained fractures,
B @ 20.7-21.5', 22.8-23.9", 24.1-25.2', high angle rust stained
25— Core | Rec @RQD(o | . 09 fractures. _ . '
120" | 120" | 33% @ 25.3'-26.4', high angle fractures.
_ @ 28.8-29.3', contains carbonaceous laminations with turbidity
_ beds. . )
30.0 _{ 665.6 Bottom of Boring - 30.0'




<007 12:49 PM )

[ 11/12/

FILE: 0121~3070-03

DLZ QHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43228 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

[ Job No. 0121-3070.03

LOG OF: Boring R-102

1 Location: Sta. 181+02.4, 182.6 ft. RT of SR 823 CL

Date Drilled: 10/27/04

Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: 8.5-35.0/
. E ® meter Water level at completion: 8.0' (includes drilling water) o STANDARD PENETRATION (N)
o . 3
- (tsf) / ol R|o i o _
Depth | Elev. 8 > §  Point Load g g 5.;5 g . Natural Moisture Content, Au_ e
@ | @ | 2| 5| o8| srengtn Bl o] <| 3 PL
s | 8|l 2|8 tosh DESCRIPTION MBI EE Blows per foot - ()
- 6128} @ o a ja R RRR|® 10 20 30 40
—0.2—1612. N\Topsoil - 2" R ENRR IR E R IR B
] 2 5 Loose to medium dense brown SANDY SILT (A-4a), little
T 3l 18 gravel, trace clay; contains sandstone fragments; damp.
_ 4 s )
5 — g! 18
1 [P 3
7] 13| 18
—8.0—1-604. -
i 3 Stiff gray and brown SILT AND CLAY (A-6a), trace fine to
5 18 4 1.25 coarse sand; damp to moist. -
10— 4 @ 9.0', torvane = 0.7 tsf
—10,5—1602.3- - - - -
- W — Medium stiff to stiff gray SILT (A-4b), trace fine sand, some
. o] 5 clay; moist to wet.
P-1 1.0 : oo -
H{ 18 @ 11.0', torvane = 0.2 tsf
—13.0—1599.8- —
| WOR Loose gray and brown SILT (A-4b), some fine to coarse sand,
2 o] 18 6 - trace gravel, contains sandstone fragments; moist.
15—
i ng 7 5|6
7 a| 18 . B
. 4 ) 5
xS PN o
B Medium dense gray and light brown FINE SAND (A-3), little silt;
] 9 ol 18 9 contains sandstone fragments; damp. :
—23.0—1-589.8 . : — .
| 7] Medium dense gray SANDY SILT (A-4a), trace clay; contains
8 ol 18 10 sandstone fragments; damp to moist.
25 — _ .
i 3 5 1"
7 g| 18
- 8 8
a0 111 18 12




-DLZ OHIO INC. * 6121 HUNTLEY ROAD, CQUS. OHIO 43229 * (614)888-0040

49 FM )
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[ 11/12/2007

0121-3070-03

FILE:

——

ciient: TranSystems, Inc.

| Project: SCI-823-0.00

Job No. 0121-3070.03

LOG OF: Borinl R-102

| Location: Sta. 181+02.4, 182.6 ft. RT of SR 823 CL

Date Dritled: 10/27/04

80

Sample Hard WATER GRADATION
an P
No. Penetro. | CPSERVATIONS: - yyater seepage at: 8.5-35.0°
& E ° meter Water level at completion: 8.0' (includes drilling water) o STANDARD PENETRATION (N)
peoth | Eov. | & > 81, PO(.:IfELIO& J §, ?u g E Natural Moisture Content, % - @
: 5 —_—
® | | g| 3|l o|g| Stengn &la|2|8|lal ™ LL
a1 8l 2|8t (osh DESCRIPTION NMEMEMEE Biows per foot - ()
30— 0828 @ x o : RIS 10 20 30 40
Medium dense gray SANDY SILT (A-4a), trace clay; contains RN EREEY ERRES ERREN RS
N sandstone fragments; damp to moist. : ;
] 6"u:) 13
35 — 13 18
—36.0—-576.8 — :
Severely weathered gray SANDSTONE. : \‘ 5
_ 5073 3 14 50}(
—30.0—1573.8 : : g i
N Hard gray SANDSTONE; very fine to fine grained, slightly ;
40 weathered, argiflaceous, pyritic, thickly bedded, slightly ;
- fractured. §
_ Core | Rec §RAD .
120" | 120 JroowX| 678 5
45 — g
—49.0—1-563.8 , 5.
il v Bottom of Boring - 49.0' :
55— i




12:49 PM | .
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FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.‘

Client: TranSystems, Inc.

{ Project: SCI-823-0.00

BUS, OHIO 43229 * (614)888-0040

| Job No. 0121-3070.03

LOG OF: Boring R-103 | Location: Sta. 185+41.0, 317.0 ft. LT of SR 823 CL Date Dritled: 10/26/04 to  10/27/04
Sample | Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: 2.5, 11.0'-21.00
c E ® meter Water level at completion: 6.1" (includes drilling water) @ STANDARD PENETRATION (N)
0 ~ 2
g sl {tsh/ AR IR I B . .-
Depth | Etev. | 8 > S |+ point-Load g: ‘§ 53 c% . Nat;ial Moisture Content, VLL ®
() {ft) 4 8 o | 8 Stength Sla|2al |5 —
2 - <|U|3|uw|(a|0 Blows per foot - )
Lesaz L & P (psi) DESCRIPTION sl=lslslels 0 . » 0
—0.3—1633.05 N\ Topsoit - 4" N I T
7] 5 6 ; 25 Very stiff brown SILT (A-4b}, some clay, trace fine to coarse
7] ' 6l 18 s sand, trace gravel; contains sandstone fragments; damp to
- moist.
R ’ 5 r 3.0
5 — g 13
1 10 3 2 1] 2
i 11 | 18 2.25 -
7] 4 4 4 35
10 — gl 18 ’
—10.5~1-622.81 '
- 5 Very loose to loose brown and gray SILT (A-4b), some fine to N
. 3 18 5 coarse sand, little clay, trace gravel; contains sandstone 1143] - - i NdnyPlastic
A 4 fragments; damp. RN R
N 3 4 6
15,__‘ 4 18
N 7
i 1 o 18 7'
4 ' ' i
. ) o 8 @ 18.5', moist.
20— 3 _
—21.0—1-612.3
—21.5—T611.8 50 6 9 ~Severely weathered grayish brown SANDSTONE.
Medium hard gray and brown SANDSTONE; very fine to fine
[—22.9~=610.47 grained, highly weathered, argillaceous, micaceous, thinly to
-1 thickly bedded, highly fractured, with typical low angte rust
25 —] tained fractures.
i Hard gray SANDSTONE; very fine to fine grained, moderately
?g’? Rec WRADIL 4| +a74 weathered, argillaceous, micaceous, thinly to thickly bedded,
] 07 | 120" g 88% moderately fractured, with typical low angle clay filled fractures.
k(s




. DLZ OHIO INC. * 6121 HUNTLEY ROAD,C’BUS, OHIO 43229 * (614)888-0040
Ciient: TranSystems, Inc. Lijecr: SCI-823-0.00

| Job no. ©121-3070.03

149 PH )

12

[ 11/12/2007

21-3070-03

FILE: {1

LOG OF: Boring R-103 I Location: Sta. 185+41.0, 317.0 .. LT of SR 823 CL Date Dritted: 10/26/04 to  10/27/04
Sample Hand WATER GRADATION
an . .
No. Penetro- OBSERVATIONS: - {yater seepage at 2.5, 11.0-21.0'
. E g meler Water level at completion: 6.1' {includes drilling water) o STANDARD PENETRATION (N)
% 3]
Ng {ishh / glnl2|s isture Contenl, % -
Depth | Etev. 5 > S| pointiocad g Bls| 8 Natural Moisture Content, % L
" ) g § 2 E Strength 0 §’ 2 2 um. & § PLB!o s per foot OLL
8 £ |e i) DESCRIPTION ws per -
30— 6033| ® g || &8 ¢ : N EAEI RS EIES 10 20 30 40
Hard gray SANDSTONE; very fine to fine grained. EERIERRRE RRRRY RRRRE RESE
| —31.5—1601.8 . , P i
. Bottom of Boring - 31.5 N Piid
35— ;
40— HHE
7
50— i
55—
A0 L




12:49 PM |

[ 11/12/2007

FILE: 0121-3070-03

. DLZ QHIO INC. * 6121 HUNTLEY RQAD, C.BUS. OHIO 43229 * '(614)388-0040

ciient: TranSystems, Inc. | project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-104 ) Location: Sta. 184+80.6, 37.3 ft. RT of SR 823 CL Date Drifled: 10/26/04
Sample Hand WATER GRADATION
T .
No. Penetro- | CESERVATIONS:  water seepage at: 5.0, 16.0-30.0
. g ° meter Water level at completion: 4.8' (includes drilling water) © STANDARD PENETRATION (N)
© —
. 5 {is) / Elwu]lels : o .
Depth | Etev. | & > S |- point-Load HEIRE Natural Moisture Content, % - @
@ | @ | 2| 3| o|a| Stength slol22|x| 5] AU
3 8 2|8 {psi) . - DESCRIPTION T|U]S|w|e|B Biows per foot - ()
" 6275 @™ o Q [a ARSI A LS 0 30 40
—0.3—1627.2 N\ Topsoil - 3" S N SREEN ER RN
2 3 ; 40 Very stiff to hard brown and gray SILT AND CLAY (A-6a), little :
7] gl 18 : to some gravel, little fine to coarse sand; damp to moist. :
7] z 3 2 35
5 — 4] 18
_ 2 5 3.0
N 101 18 } :
7 1112 4 3.25
10— 13 18 '
i 4 9 5 o]
| gl 18 4
| 3
3 6 35 20§ 51 ~|11]|44]20 :
4] 18 :
15— !
| ! 6 7 25 |
. el 18 , ‘ :
—18.0—1609.5 : — - -
3 " Very soft gray CLAY (A-7-8), trace to little fine to coarse sand;
AR K P1] <025 - | contains sandstone fragments; moist to wet. 0] 2|-|®]31]38 :
20 — — :
—20.5—1607.0 . ' - - - - :
- 5 Loose to medium dense gray SANDY SILT {A-4a); contains :
_ 6 6l 18 g : ) sandstone fragments; dry to damp. :
B z 4 10
25 — 618
1 : 4 11
7] 4! 18
7 4 12 SRR RRE
a0 7zl 18 R SURE




12:49 P |

{ 11/12/2007

FELE: 0121-3070-03

@

- DLZ OHIO INC. = 6121 HUNTLEY ROAD, C,BUS. OHIO 43229 * (614)888-0040

ciient: TranSystems, Inc. | Project: SC1-823-0.00 | yob No. 0121-3070.03
LOG OF: Boring R-104 | Location: Sta. 184+80.6, 37.3 ft. RT of SR 823 CL Date Driled: 10/26/04
Sample Hand WATER GRADATION
No. Penatro- OBSERVATIONS: - \vater seepage at: 5.0, 16.0-30.0
. g ® meter Water leve) at completion: 4.8' (includes drilling water) o STANDARD PENETRATION (N)
m —
5 (tsf) / Sln|B2lw i .
Depth | Erev. E& g. 8 * Point-Load g 5':5 ¢§ 5, . Nat;zal Moisture Content, %u_ L
(R {ft) g § e | g| Strength = e e e B
Z |3 ; ESCRIPTION T|o|E|w]|6|0 Blows per foot - ()
o lsors| 3 | & || 5|&] *¥ DESCRIPTIO NHEBREE 1020 30 40
3004597 5 Severely weathered gray SANDSTONE, very fine to fine P J\"x
N grained, argillaceous. ' : N
50 5§ 13 o
—34.0—1-593.5- - - 50+
Hard gray SANDSTONE; very fine to fine grained, slightly N
35 weathered, argillaceous, micaceous, thinly to thickly bedded, SN
-1 slightly to moderately fractured. R
- Core | Rec §RQD . P
120° | 120"  79% XY 572 P
“0— i
= ‘@ 41.5-43.0', argillaceous zone. i
—44,0—-583.5 , , i
45— _Bottom of Boring - 44.0 P
50— m
55— z
- B




12:43 PH ] |

[ 1171272007

FILE: 0121-3070-03

]

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.

BUS, OHIO 43229 * (614)888-0040

client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring

R-105

Date Dritled: 10/27/04

Depth | Elev.
{f) fft)

684.5

Blows per 6"

Sample
No.

Recovery (in)

Press / Core

Drive

| Location: Sta. 185+04.3, 215.9 ft. RT of SR 823 CL

Hand
Penetro-
meter
(tsfy /

* Point-Load|
Strength
(psi)

WATER

OBSERVATIONS:  \yaier seepage at: None

Water level at completion: €.7' {includes drilling water)

DESCRIPTION

GRADATION

% Aggregale
% C. Sand
% M. Sand
% F. Sand

STANDARD PENETRATION (N)
Natural Moisture Content, % - @
PL bmm————— L
Biows per foot - ()

—0.3— 68421

""3.5"t:'1581.(} 07

—5.0—1679.5

Core
96"

—12.8—-671.71

Rec
a6”

RQD
40%

16—

Core

—20.0—1664.5

Rec
84"

RQD
100%)

D
[¥)

*428

*441

~\Topsoil - 3"

Medium dense brown SILT (A-4b), some fine to coarse sand,

damp to moist.

little clay, trace gravel; contains sandstone fragments and roots;

Severely weathered SANDSTONE.

Medium hard gray and brown SANDSTONE; very fine to fine
grained, highly weathered, argillaceous, micaceous, thinly to
thickly bedded, highly fractured, with typical low angle fractures.

@'9.0-10.8,12.5-12.8', rust stained high angle fractures.

Hard gray SANDSTONE; very fine to fine grained, slightly
weathered, argillaceous, micaceous, thinly to thickly bedded,
slightly fractured to unfractured. :

30

Bottom of Boring - 20.0'

10 20 30 40

: ] Pt
: by NAYR I
; RS SEERN RERE
H [t W
. oo e
; ;
. ;
;
;
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111/1

FILE: 0121-3070-03

" - DLZOHIOINC. * 6121 HUNTLEY ROAD, cgus. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-106

| Location: Sta. 188+85.1, 50.5 ft. RT of SR 823 CL

Daéte Drillad: 10/26/04

Sample Hand WATER GRADATION
No. Porato- OBSERVATIONS: * {yier seepage at: None
" £ e mater Water level at completion. None (prior to coring) ) o STANDARD PENETRATION (N)
' o (tsf) / 9.9' (includes drilling water Slwlv|lw . o
Depth | Etev. ] > S |- point-Load g 1L Natural Moisture Content, % L
() () ¢ g o | 3| Strength Bloa|2al 1@ PL n—————uo LL
3 2l= : <|d|=|w|[a(D Blows per foot -
 |eaza 2 & g8 {psi) _ DESCRIPTION elelelslels 10 5 0 = a0
—0.3—1647.1 A\ Topsoil - 3" R R R
7 ) Medium dense brown SANDY SILT (A-4a), little clay, trace
m 4 gl 18 gravel, contains sandstone fragments; damp to moist.
_ ] )
5 — 6 9! 18 7
—5.5—1641.9- - , .
- 7 Soft to stiff mottled brown and gray SILT AND CLAY {A-6a),
- ] 18 3 0.25 little fine to coarse sand, trace gravel; contains sandstone o 4f-|8]|55(24
| L fragments; damp to moist.
- 12
16 4 2.0 of 4| -| 9|s4{23
10 — 171 18
—10.5—1636.0 '
- ) Hard brown SANDY SILT (A-4a), trace clay,; contains sandstone
. 22 5 4.0 ‘fragments; damp to moist. )
20| 18
i 12
1519 18 6 4.5+
—15.0—1-632.4 .
Severely weathered brown SANDSTONE, argillaceous.
N 12
7
—17.0—}630.41-203-1 2 . . .
Soft gray and brown SANDSTONE; very fine to fine grained,
B decomposed to highly weathered, argillaceous, thinly to thickly
- _ bedded, highly fractured to broken, with typical low angle
- Core | Rec RQD . R
20 2or | 7ov W50 R 609 fractures
—21.2——-626.2-
S Medium hard to hard gray SANDSTONE; very fine to fine
| grained, slightly weathered, argillaceous, micaceous, pyritic,
thickly bedded, moderately to highly fractured.
— @ 23.0', slightly fractured.
25 —
n Core | Rec fRQD .
- s | 8a JloowF B0
30.0 | 617.4 Bottom of Boring - 30.0'




12:49 PM |

1 1171272007

FILE: 0121-3070-02

DLZ OHIO INC. * 6121 HUNTLEY ROAD, CQ

US, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Borina R-106A

Date Drited: 10/26/04

| Location: Sta. 191+91.1, 71.3 ft. RT of SR 823 CL

Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: None
% E o meter Water level at completion: 13.4' (includes drilling water) ® STANDARD PENETRATION (N)
pepth | Elev. | & > 8i. Pgrsrzl_/oa d ’ §: E E g Natural Moisture Content, % - @
w | w | g | 3 ° 3| strengtn 5 3 g 3| « g PLB;——-—uf r Ou.
5 & £ | =j DESCRIPTION = L)« ows per foal -
n_l6658] @ | @ || & {a o A EIEIEIEIES 1020 30 40
~~—0.3—1-665.5 ~\Topsoil - 4" SRR R RS ERE R B R
I3 . ; Medium dense brown SANDY SILT (A-4a), little gravel, trace
- 5| 18 clay; contains sandstone fragments; damp.
] ° 12 z-

5 — 171 18 ]
| 1622 3
7 29| 18

—8.0—1-657.
| v Very soft to soft brown SANDSTONE; very fine to fine grained,
decomposed, argillaceous, broken; contains gravel and other
10— core | Rec BRQD residual soil like materials. ‘
R go" | 32 ff o% ¥ .
@ 9.1'-11.7", no recovery.
—13.0—-652.8 . . EEREERRS
| Medium hard te hard gray SANDSTONE; very fine to fine R EREN
grained, moderately weathered, argiltaceous, micaceous, thinly RS ERRE:

15— to thickly bedded, slightly to moderately fractured, with typical SN ESEN R
. low angle fractures. RN EEEN P
| @ 13.0'-13.8', brown highly weathered. RS Pl
_ Core | Rec JRQD eanny o i

120" | 120" [ 4% VY 40 i P

20 — Pl

25—

T Core | Rec §RQD . Piid P
a ga | se oo 3 903 SERERRRRRE
300 | 6358 Bottom of Boring - 30.0"- SRS RS




12:49 PM )

[ 11/12/2007

FILE: 0121-3070-03

DLZ OHIO INC. * €121 HUNTLEY ROAD, C‘BUS. OHIO 43229 * (614)388-0040

Ciient: TranSystems, Inc.

| Project: SCI-823-0.00

" Job No. 0121-3070.03

LOG OF: Borian-mT

| tocation: Sta. 194+85.7, 32.6 ft. RT of SR 823 CL

Date Dritled: 10/26/04

Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS: * {prater seepage at: None -
o E ® meter Water level at completion: None (prior to coring) ° STANDARD PENETRATION (N)
{tsh / 11.1" {includes drilling water) alo|e|w ; -
Depth | grev. | & | & § * Point-Load S 8| 8|8 Natural Moisture Content, % - @
() {ft) g 3 o | g| Stength 8 8 2 Mk § PLa: foot OLL
2 |2 ] DESCRIPTION < w|ao ows per foot -
lessz| 2 | & || §[&] *¥ SC O R(wIw|R|w|=® 19 20 30 40
_0-3“":'685-4‘ N\Topsoil - 3"/1.1' soil removed before drilling SN EREEE REE RN ERREN ERRE:
3 3 ; 0.25 Soft brown SILT AND CLAY (A-8a), some fine to coarse sand, al s 1646120
n gl 18 ’ trace to little gravel; contains sandstone fragments; damp to -
= moist.
B ® 8 2 1.0
5 — 12| 18 )
. T ' i
] s 3 25 @ 6.0, very stiff to hard.
18| 18
N 1011 4 25
10— 13, 18 '
] 10
i 12 5 4.5+
14] 18
—13.0—1-672.7
9 Severely weathered brown and gray SANDSTONE.
7 50021 8 & :
—15.0—1670.7 : - -
) Medium hard to hard gray SANDSTONE; very fine to fine
] grained, highly weathered, argillaceous, micaceous, thinly
T faminated to thickly bedded, slightly to highly fractured, with
- typically low angle fractures; contains few argillaceous
i Core | Rec JRQD . taminations.
o6~ | 96" Prew|v)| 47,
20 —
1 @ 20.6'-22.5', broken with clay filled fractures.
25 @ 22.5-26.7', moderate to abundant argillaceous laminations,
N Core | Rec fiRQD . fissile. '
i a1 | aar Meow Rq 127
30.0_| 655.7 Bottom of Boring - 30.0'




12:49 P4 | .

[ 11/12/2007

0121-3070-03

FILE;

Client: TranSystems, Inc.

DLZ QHIO INC. * 6121 HUNTLEY ROAD, .MBUS. OHIO 43229 * (614)888-0040

| ‘Project: SCI-823-0.00

| Job Mo. 0121-3070.03

LOG OF: Boring R-115

Date Dritted: 10/20/04

I Location: Sta. 208+61.9, 255.4 ft. LT of SR 823 CL

Sample WATER GRADATION
No. Pﬁ:{f& OBSERVATIONS:  \yuotor seepage at: 1.0'2.5'
% \T;: ® meter _ Walter fevel at completion: 3.8' (includes drilling water) ® - STANDARD PENETRATION (N)
S §1, (sh/ EARIRARS Natural Moisture Gontent, % - @
Depth | Elev.| & | & O |* Point-Load g 5la 5 . a;f oRue o 2 |
{f) {ft) 4 3 o | @l Stength SlP1Pal 13 —_—
S| 81l 2|8 s DESCRIPTION <|o|3|ula|0 Biows per foot - (O
n_l6782] @ & g ja S EIEIEI RIS 10 20 30 40
—0.3—1677.61 \Topsoil - 4" EEEEREREBE H
] 2, - Very stiff to hard brown, gray, and orange SANDY SILT (A-4a), RS :
] ' 4| 18 . trace gravel, trace clay, contains sandstone fragments; damp. b :
B 8 9 2 4.25 E
5 — 17{ 18 |
l 9 12 3 35
7] 16| 18 '
7] ! 13 4 4.0
10— 21| 18 s ) " .
—10.5—1667.7 . .
- ) Hard gray SILT AND CLAY (A-6a), trace fine to coarse sand;
- 1518 18 5 4.5+ contains sandstone fragments; damp.
—13.0—1665.21
] 5 Severely weathered gray SANDSTONE.
B 1 e 6 .
—15.0—1663.2——42 , . . . ,
] Hard gray SANDSTONE; very fine to fine grained, moderately
weathered, argillaceous, micaceous, thinly to thickly bedded,
- core | Rec frabl || ups moderately fractured, with typical low angle clay filled fractures,
- 83" | 63 B 70% turbidity bedded, few argillaceous laminations.
20 3—1-658. : ' .
| Bottom of Boring - 20.3
25 —
a0 ;




[ 11/12/2007 12:39 PM }

FILE: 0121-3070G-02

DLZ OHIO INC. * £121 HUNTLEY ROAD, C(‘US. OHIO 43229 * (614)588-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| b No. 0121-3070.03

LOG OF: Boring R-116 | tocation: Sta. 209+68.7, 41.2 ft. LT of SR 823 CL Date Dritled: 10/19/04 . to  10/20/04
Sample Hand WATER : GRADATION
No. Penetro- OBSERVATIONS:  \water seepage at: 1.0'-5.0, 8.5-12.0°
. E ® meter Water level at completion: 8.2' (includes drilling water} o STANDARD PENETRATION (N)
° S| (tshs S 2| Bl® Nalural Moisture Content, % - @
Depth | Efev. 2 P Q |* Point-Load! olw|s| &
ACIGICINE PL ————— L
) () E § g § Stren:q(h DESCRIPTION . QoI % 8 Blows per foof - O
lemsa| ® | & || &]|a (ps) - NEIERIRE 1 0 30 _ 40
—0.3—4+675.0 -\TODSOil'S“ S IR IR SR
; 1 ’ Loose brown SANDY SILT (A-4a), little clay, trace grave);
7] ! 3] 18 contains sandstone fragments; damp.
. 4 ;
4 2 7(21] - |29]30][13
5 —] 4] 18
M Rl g Hard brown and gray SANDY SILT (A-4a), little clay, little gravel]
_ 15 ol 18 3 4.5+ contains sandstone fragments; damp.
T 4 9 4 4.5+
10— 16, 18 -
. . )
. 1425 18 5 5+
—13.0—1-662.3
7] Severely weathered gray SANDSTONE, very fine grained,
7] 8 argillaceous. :
15— 124 18
—15.5— 65081208 5 R 7 . - . .
= Medium hard gray and brown SANDSTONE; very fine to fine
_ grained, highly weathered, argillaceous, thinly to thickly bedded,
| %iff ‘3;? gg? r1l  *370 moderately fractured, with typical low angle clay filled fractures.
- @ 15.8'-16.1", few argiilaceous laminations.
—20.0—1-655.3 - - -
| Hard gray SANDSTONE; very fine to fine grained, slightly to
moderately weathered, argillaceous, micaceous, thinly to thickly
m bedded, slightly fractured, with typical low angle clay filled
- fractures; contains few argillaceous laminations.
_ Core | Rec RQD R
25 120" | 120~ [ 75% |2 516
30.0 [ 8453 Bottom of Boring - 30.0'




-DLZ OHIO INC. * 6121 HUNTLEY ROAD, CQBUS. CHIO 43229 * (614)888-0040

crient: TranSystems, Inc.

| Project: SCI-823-0.00

| yob No. 0121-3070.03

{ 11/12/2007 12:4% P3|

21=3070-03

FILE: 01

LOG OF: Boring R-117 | Location: Sta. 209+68.8, 304.6 ft. RT of SR 823 CL Date Drilled: 10/19/04
Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS: * \yater seepage at: 1.0-2.5'
o E o '("959; Water level al completion: 2.2 (includes drilling water) o STANDARD PENETRATION (N)
v & ts AR R N )
Depth | Elev. | & g S\~ point-Load 2| § é E . Nat;.’r-al Muoisture Content, %u_ ®
® " 2 8 g g Stensth 5 8 = 2 &3 Blows psr foat - (O
2 o ; W, -
Jeses 2 g Z|E {psi) DESCRIPTION slalslslels oS ™~ a0
—0.3—_'659.0— A\ Topsoil - 4" R R R
T . Loose to medium dense dark brown SANDY SILT (A-4a), trace
7 4] 18 clay, trace gravel; contains sandstone fragments; damp.
7 *1 2
5 —] 15] 18
—5.5—1-653.81 . .
- ) Severely weathered brown SANDSTONE, fine to medium
. 13 3 grained, argillaceous.
201 18
7] 26
4
—9.0—{6503{ 2028
Core | Rec RQD|, . Medium hard to hard brown and gray SANDSTONE; very fine to
10— e | Rec gRADID 4| .89 and g
187 | 18" §61% fine grained, moderately to highly weathered, argillaceous,
] micaceous, thinly to thickly bedded, highly fractured.
12 1= 647 2 '@ 9.5-9.8', high angte rust stained fracture.
b N\@ 10.0,11.9',12.0°, low angle rust stained fractures.
Hard gray SANDSTONE; very fine to fine grained, slightly to
] moderately weathered, micaceous, pyritic, thinly to thickly
15 — Core | Rec fRAD|. . .00 bedded, moderately fractured.
. 120" | 120" Q96% |
20—
25— Core | Rec jRQD . 15.6' ' ' |
] oo | 120- B o5n R-3 676 @ 15.6',15.8',30.2", low angle clay filled fractures.
30




| Job No. 0121-3070.03

——

Client: TranSystems, Inc.

DLZ OHIQ INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * .(614)868—0040

| Project: SC1-823-0.00

| Location: Sta. 209+68.8, 304.6 ft. RT of SR 823 CL

40

Blows per foot - ()
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STANDARD PENETRATION (N}
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Tou?
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[ 1171

1-3070-03

01z

FILE:

DLZ QHIO INC. * 6121 HUNTLEY ROAD.QBUS. OHIO 43229 * (614)888-0040

ciient: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-126 ] Location: Sta. 230+51.4, 286.0 ft. LT of SR 823 CL Date Drilled: 10/13/04
Sample Hand WATER ‘ GRADATION
No. o | OBSERVATIONS: - {yior seepage at: None
. E ® meler Water level at completion: NT']B' {prior to 05’1?“9) ® STANDARD PENETRATION (N}
Depth | Ev. | &8 | & 3 'Po(:"rsiﬁl./oad 3.4 fincludes driling water) §t E g E Natural Moisture Content, % - @
w | w | ¢ | 81| o|3| Stength Blajald| y P———u
sl 8l z2|el s DESCRIPTION |G| 2|uw]a (o Blows per foot - (O
._16840] @ . & Qla IR SRR 1020 30 40
R e N\Topsoil - 2" HIBRBHIBEB
7 20 45+ Hard brown SANDY SILT {A-4a), trace clay; contains P
7 20! 14 ! ' sandstone fragments; dry to damp.
_ 10
14 2 4.0
—5.0—1-679.0 77112
", 1. 3 Severely weathered brown SANDSTONE.
_ ol &0/5] 15
A e Medium hard to hard gray SANDSTONE interbedded with
. core | Rec MRQD . SHALE; very fine to fine grained, highly weathered, micaceous,
| a2 | a2 BaowFY 32 | thinly laminated to thinly bedded, highly fractured, with typical
low angle clay filled fractures.
10—
Core | Rec JRQD EESIEREE
—15.0—1-669.0- o d R2| *339 - Piid :
120" | 120" g 74% 33 Hard gray SANDSTONE; very fine to fine grained, moderately P 5
7] weathered, argillaceous, pyritic, micaceous, thinly bedded to P ::
m thickly bedded, moderately to highly fractured. :
—20.0—1664.
N Bottom of Boring - 20.0' R
25— i
| H .‘ 1
" HHHE




FILE: 0121-3070-03 [ 11/12/2007 9:37 PM |

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

client: TranSystems, Inc.

[ Project: SCI-823-0.00

BUS, OHIO 43229 * {614)888-0040

| Job No. 0121-3070.03

LOG OF: Boring R-127

Y Location: Sta. 230+97.3,92.5 ft. LT of SR 823 CL

Date Dritled: 10/13/04

20

Bottom of Boring - 20.0'

Sample Hend WATER GRADATION
No. Penetro- OBSERVATIONS:  \yater seepage at: None
. E ° meter Water level at completion: Not Reported e STANDARD PENETRATION (N)
Depth | Elev g = g . Pg:'? L/oad g; E E ‘r% Natural Moisture Content, % - @
. g ) \
) (" ki % g | @ Stength DES N § 2 g um. & g PLB!ows per foot - OLL
a_ 17251 @ ¢ 8 g (ps) CripTIO S EI RS EIEIRS 10 20 30 40
037248 N\Topsoil - 4*/3.0' soil removed before drilling SEIRRRRAERRRT RRREE ERRS
B IE Medium dense brown SANDY SILT (A-4a), trace clay; contains
. 10 gl 16 ! sandstone fragments; dry to damp.
. 5 7 ,
5 — gl 13
ooy 0. 3 Severely weathered brownish gray SANDSTONE.
N 33f 15
7 R | 7 4 -
—10.0—1-715.1 ' -
007s Medium hard to hard gray and brown SANDSTONE; very fine to
7 fine grained, moderately to highly weathered, argillaceous,
. micaceous, thinly bedded to thickly bedded, highly fractured,
13, 7==-712 0 L with typical low angle rust stained fractures.
- Hard gray SANDSTONE; very fine to fine grained, slightly
| Core | Rec §RQD N weathered, argillaceous, micaceous, thinly bedded to thickly
1% 120" | 112" oo (X1 7467 bedded, moderately fractured, with typical low angle clay filled
m fractures. : .
_ @ 12.0'-12.5', broken zone. .
] @ 13.4',13.9',14.3',14.5, 15.4',15.6',16.0',17.0'17.3,
- argillaceous zones.
N @ 15.4'15.5',15.8',17.0', 17.2,17.3' 17.7", low angle fractures.
—20.0—1-705.1




[ 11/12/2607 9:37 PM )

FILE: 0121-3070-03

client: TranSystems, Inc.

| Project: SCI-823-0.00

- DLZOHIO INC. * 6121 HUNTLEY ROAD, (.JIBUS. OHIO 43229 * (614)888-0040

LOG OF: Boring R-128

Y Location: Sta. 230+74.1, 130.6 ft. RT of SR 823 CL

Date Drifled: 10/14/04

| Job No. 0121-3070.03 _

Sample Hand WATER GRADATION
No. Penetro- OBSERVAT’ONS_: " Water seepage at: None
. :S - meter Water level at completion: Not Reported o STANDARD PENETRATION (N)
‘g > §|. {0/ S| B|El® Natural Moisture Conlent, % - @
Depth | Elev. a g 2 |* Point-Load 213183 3 - PL—— 1t
") ") g 2 2 4 Strengrh DESCRIPTION 5 Gli=E|lw % 8 Biows per foot - )
lreesl & | & || §|&) P - NREBREE 1020 30 40
—0.2—1799 6 —\;rcu)s()“ - I R RRE ? A I
] 4 Hard brown SILT AND CLAY (A-63), trace fine to coarse sand; :
i 8 1 - .
15| 11 damp. _
—3.0—+796. -
3 i = E 2 Severely weathered brown and gray CLAYSTONE, arenaceous.
o0 7948 Soft to medium hard brown SANDSTONE; very fine to fine
N grained, highly weathered to decomposed, argillaceous,
] micaceous, thinly bedded to thickly bedded, broken to highty
. fractured. '
] Core | Rec §ROD .
10 120° | 120* [ 18% | 276 @ 10.8-11.2", high angle clay filled fracture.
—14,1—~785.7 - i
15— Medium hard gray SANDSTONE; very fine to fine grained,
decomposed to highly weathered, argillaceous, micaceous,
u thinly bedded to thickly bedded, highly fractured, with typically
— low angle clay filled fractures, contains moderate argillaceous
| laminations. .
i @ 15.6-17.4', 18.0'-19.6', abundant argillaceous laminations.
core | rec BraD : @ 17.2'-17.4', broken zone.
—20.0—-779.8+ . . o |R-2|  *288 -
120" | 120" @ 63% Hard gray SANDSTONE; very fine to fine grained, moderately
7 weathered, argillaceous, micaceous, thinly bedded to thickly
1 bedded, moderately fractured.
] @ 19.8'-20.0', broken.
7 @ 20.8',23.7',24.9', low angle fractures.
—25.0—1-774.8 -
| Bottom of Boring - 25.0'
il




12:49 PH ] |

i 11/12/2007

FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, .JIBUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

I Project: SCI-823-0.00

[ Job No. 0121-3070.03

LOG OF: Boring R-129 | Location: Sta. 236+03.9, 104.6 ft. RT of SR 823 CL Date Drilled: 10/13/04
Sample pang | WATER GRADATION
No. Ponetro- | CESERVATIONS:  \water seepage al: None
. Sy © mater Water tevel at completion: 10.0' {includes drilling water) P STANDARD PENETRATION (N)
o 3| (tsh/ ' S BB Natural Moisture Content, % - @
Depth | Etev. | & & O |* Point-Load| glalala - Bl p——— ¢ 11
) ") g § g 2 S!rengrh DESCRIPTION §: o|ls|uw -5: 8 Blows per foot - ()
R 656.0 &? 3 8 lg (ps) R[R LR ¥ X 10 20 3¢ 40
—0.2771655.84 M\ Topsoil - 2"/3" soil removed before drilling SEA RS EER ] ERRRR S
] e 6 . a5 Hard brown SANDY SILT (A-4a), little clay, trace gravel;
] 10§ 15 E damp.
I Rl g Severely weathered brown SANDSTONE.
N 25 2 4.5+
5 29| 14
‘ 4
—7.0—1-649. Sus | 10 § 3
Medium hard gray and brown SANDSTONE; very fine to fine
7 grained, highly weathered, argillaceous, micaceous, thinly
. Cf;rﬂe Rec QRADID 1 500 bedded to thickly bedded, highly fractured, with typical low angle
10— 547 | 547 R57% clay filled fractures. :
@ 10.7'-11.1", high angle rust stained fracture.
—11.2—-644.8
i Medium hard to hard gray SANDSTONE; very fine to fine
grained, moderately to highly weathered, argillaceous,
N micaceous, thinly bedded to thickly bedded, moderately to
- highly fractured, with typical low angle clay filled fractures;
15— contains few argillaceous laminations.
N Core | Rec JRQD .
i 120 | 110~ ereiiy 57
] - @ 11.6', low angle rust stained fracture,
20—
—21.56—-634.5 :
- Bottom of Boring - 21.5
25 —
e {nl
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{ 11/12/

0121-3070-03

FILE:

- BLZ OHIO INC. * 6121 HUNTLEY ROAD, (.43US. OHIO 43229 * (614)888-0040

Crient: TranSystems, Inc.

| Project: $C1-823-0.00

[ Job No. 0121-3070.03

LOG OF: Boringﬁ R-130

Date Driled: 10/14/04

31

| Location: Sta. 235+85.6, 7.1 ft. RT of SR 823 CL

—20.0—1651.8

laminations.

@ 13.6'-15.7", contains few to moderate argillaceous

Bottom of Boring - 20.0'

Hand WATER GRADATION
Penatro- OBSERVAT’ONSf " Water seepage at: None
. £ o meter Water level at completion: 4.4’ (includes drilling water) ® STANDARD PENETRATION (N}
Le] -
i 3 (ts) / Slni®lig ; 9 -
Depth | Elev. ] %‘ 8  Point Load g g {;:% S . Nat;:a! Moisture Content, /LL ®
® " g § g 13 Strength DESCRIPTION ':(g 2 = 2 & % Biows per foot - ()
b4 [rv] h -
~_lene 2 | & s [§] o - SNEIEIEIEIES 30 40
—0.3—1671.5 N\Topsoil 4" . T I : E S RRERE
] 2529 Severely weathered brown SILTSTONE. Pin P
) 3 - i i
1 [ i
50/4 P
—5.0—1666.8 - [
. N Soft to medium hard gray and brown SANDSTONE; very fine to I
] fine grained, highly weathered to decomposed, argillaceous, P
N micaceous, thinly bedded to thickly bedded, highly fractured R
— with typical low angle rust stained fractures. P
B Core .
95" 328 i
10— S
—13.2—1-658.6~ -
i Medium hard to hard gray SANDSTONE; very fine to fine :
. grained, slightly to moderately weathered, argillaceous, §
15/ micaceous, thinly bedded to thickly bedded, moderately ;
] Core 463 fractured, with typical low angle clay filled fractures. i
N 84" :
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[ 11/12/2007

FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROA[@BUS. OHIO 43229 ' (614)888-0040

Client: TranSystems, Inc.

[ froject: SCI-823-0.00

[ Job No. 0121-3070.03

LOG OF: Boringr R-131

| Location: Sta. 235+49.3, 230.1 ft. RT of SR 823 CL

Date Dritted: 10/14/04

Sample .Hand WATER GRADATION
No. pond | OBSERVATIONS:  \y. 11 seepage at: None
. g meter Water level at completion; 8.1" {(includes drilling water) ® STANDARD PENETRATION (N}
b - § (ts) / S| Bl 8|2 Natural Moisture Content, % - @
Depth | Eev.| & | § O |* Point-Load SEEIE IS L LL
LY () g 3 g | 3| Strength Slols|uw|E|C Blows per foot - ()
i 6.7 2 & 5 g (psi) DESCRIPTION slelxlslels _ '10‘ " O- ° ‘30I - I40- _
—0.3—7716.47 N\Topsail - 3"/9" soil removed before drilling I EEREE ERR I RER RN BR RS
N " ] 25 Very stiff brown SANDY SILT (A-4a), trace gravel, damp.
7] 15| 18 .
T Severely weathered brown SANDSTONE.
B 35 2.
5 — 50/4| 16 )
e 2 Soft to medium hard brown SANDSTONE; very fine to fine
] grained, highly weathered to decomposed, argillaceous, thinly
| bedded to thickly bedded.
- Core | Rec BRQD » .
vo ] o0 | 76 Jerw [T 23 , -
0 @ 6.5-7.7', infilled fracture.
h @ 6.0'-6.5',8.5'-9.1', broken decomposed zones.
N @ 14.4-14.8', high angle rust stained fracture.
15 —
N Core | Rec JRQD : . .
—16.5—1-700.2 “aqe . o |R-2| 320 - .
- 84" | 84" RT3% Medium hard to hard gray SANDSTONE; very fine to fine
. ' grained, slightly weathered, argillaceous, micaceous, thinly
| - bedded to thickly bedded.
2006067 @ 19.8'-20.0', high angle rust stained fracture.
e Bottom of Boring - 20.0'
25 —
|
Tl




DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.lBUS, OHIO 43229 * (614)888-0040

Ctient: TranSystems, Inc.

| Project: SCI-823-0.00

[ Job No. 0121-3070.03

12:49 PM |

{ 1171272007

FILE: 0121~-3070-03

LOG OF: Boring R-132 | Location: Sta. 239+86.4, 314.0 ft. LT of SR 823 CL Date Drittec: 10/13/04
Sample Hand WATER : GRADATION
o, Penetro- OBSERVA"ONS': " Water seepage at: None
% E ° meter Water level at completion: 5.3' (includes drilling water) o STANDARD PENETRATION (N)
tsh) / ] =] ; o
pepth | eov.| B > § . Pg”s"? L oad 2 E ‘§ E, . Nar;:-af Moisture Content, /SLL ®
" ® g § 243 Strength DESCRIPTION ;:a 3 = 2 % 8 Biows per foot - ()
g o i -
 lessal & | €| &5 1&] © : N EIEIES 10 0 30 40
—0.2—1653.6 N\ Topsoil - 2" RN ERE R RS ER RS
N 3, ; Loose to medium dense brown SANDY SILT (A-4a), trace clay,
7] 4{ 18 {possible decomposed sandstone); dry to damp.
_ 1013 )
5 — 10| 18 1
I Medium hard to hard gray and brown SANDSTONE; very fine to
_ fine grained, moderately to highly weathered, micaceous,
| Core | Rec RCLD Rl 424 argillaceous, thinly bedded to thickly bedded, highly fractured,
| g leags g 34 | 547 R56% | with typical low angle clay filled fractures.
] Hard gray SANDSTONE; very fine to fine grained, slightly
10 - weathered, micaceous, pyritic, thinly bedded to thickly bedded,
_ slightly fractured to unfractured.
_ Core | Rec RQD N
15 120" | 120" [ os% Y 654
7 @ 18.7',18.9', low angle clay filled fractures.
20 —
| Core | Rec §RQD .
25 120" | 120" oo 3 649
30,0 | 623.3 Bottom of Boring - 30.0'
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{ 11/12/2007

FILE: 0121-3070-03

client: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * '{614)888-0040

| Project: SC1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-133

| Location: Sta. 239+96.6, 1.5 ft. RT of SR 823 CL

Date Driled: 10/12/04

Sample Hand WATER GRADATION
No. Poratro. OBSERVATIONS:  \yoior seepage at: 2.5
o E ® meler ‘Water level at completion: 5.9° (includes drilling water) P STANDARD PENETRATION (N)
pepin | v | & | 2 Sl plenl Sl 2iE( Natural Moisture Content, % - @
® (") g § 2 :‘% Strength SCRIP -;:g 3 ; ‘Lf % § PLBJ'O s per foot OLL
8 2| e i E N W, -
o leasal ® | & 5|&g| s D TI0 =| =] e|xl= 1020 30 _ 40
—0.2—1-648.2 -\Topsolt_zll : I R RN IR
N 2 5 ] a5 Medium dense brown SANDY SILT (A-d4a), trace clay; contains
m 6l 18 " sandstone fragments; damp to moist.
_ 7
11 2 - 4.5+
5 —] 15 18
—5.5—642.01
- =7 3 3 Severely weathered brown and gray SANDSTONE.
——7.0—1641.4 -
Medium hard to hard gray and brown SANDSTONE; very fine {0
—8.3—1-640.1 Core | Rec RQ.,D rl - *380 fine grained, highly weathered, micaceous, argillaceous, thinly
. 36" 7 33" §69% \t’)edded to thickly bedded, highly fractured, with typiCaI low angle
10 — ust stained fractures.
| Hard gray SANDSTONE; very fine to fine grained, slightly
] weathered, micaceous, argillaceous, pyritic, thickly bedded,
slightly fractured to unfractured.
e Core | Rec JRQD .
15 120" | 120" oz |2 980
N @ 14.5', low angle clay filled fracture.
20 —
] Core | Rec JROD|, .
25 120" | 120" fl100% %3 630
300 | 618.4 Bottom of Boring - 30.0'.
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[ 11/12/2007

04121-3070-03

FILE:

- DLZ QHIQ INC. * 6121 HUNTLEY ROAD, ‘ABUS. OHIO 43229 * (614)888-0040

ciient: TranSystems, Inc.

| Projsct: SCI-823-0.00

—

| sob Mo. 0121-3070.03

LOG OF: Boring R-134

| Location: Sta. 239+34.2, 343.6 ft. RT of SR 823 CL

Dste Drited: 10/13/04

Sample Hand WATER GRADATION
a
No. Penelro- OBSERVATIONS: " Water seepage at: None
* £ o meter Water level at completion: 4.3' (includes driliing water) ® STANDARD PENETRATION (N)
o ~ =
3 (tsf) / Giolo|lw ; t 9% -
Depth | Elev.” g > 8| point-Load g ,f,,:" 5.:5 § | . Nal;:-al Moisture Content, ALL o
{f) () 2 3 o | B| Stength = e e el S
3 3] 218 : DESCRIPTION <|lOoiITiw|A|O Blows per foot - )
o_lewsl @ e || §i& *¥ - MR 10 0 40
Nl B TOpSO“ _ 2!: HER I E i B RN i ]
’ 12 2 1 Loose brown SANDY SILT (A-4a), trace clay, trace gravel; P i ERRE
R 2] 18 contains sandstone fragments; damp to moist. R
- o 138
-—5.5—1-638.1- ; o
. : Severely weathered brown SANDSTONE, RN
—6.5—637.101 ] 1 3 : : . | 80(
- : Medium hard to hard gray and brown SANDSTONE; very fine to RS
. Core | Rec IRQD| - . fine grained, moderately weathered, micaceous, argillacecus, :
—8.6—1635.04 420 | 42 Qoe% [ 994 L thinly bedded to thickly bedded, moderately to highly fractured, Pl
with typical low angle rust stained fractures. Pl
10— D 8.5'-8.6', clay filled fracture. PlhE
- Hard gray SANDSTONE; very fine to fine grained, slightly to : Ppii
| -moderately weathered, micaceous, argillaceous, pyritic, thinly P N ERNE
] bedded to thickly bedded. e SERRE
] Core | Rec g RQD .
5 120" | 1157 o [FY  T4%7 SRSEREREREERRERERE
20 — : D i
N @ 19.1',24.1", low angle fractures.
| Core | Rec §RQD .
% 120" | 120" oo 680
30.0_| 6136 Bottomn of Boring - 30.0'
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[ 11/12/2007

FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * "(614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job Mo 0121-3070.03

LOG OF: Boring R-135

Date Drifled: 10/13/04

Y cocation: Sta. 243+71.4,216.6 ft. LT of SR 823 CL

Sample Hand WATER GRADATION
an .
No. o OBSERVATIONS:  \yater seepage at: None
5 E ® meter Water level at completion: 5.5 (includes drilling water} ® STANDARD PENETRATION (N)
pepth | v | & | 2 3|. ch::ﬁi./oa g S R 2 | Natural Moisture Content, % - @
: [ ~ 5lole|d 3 PL —————— I}
Iti7] () 2 3 o | g| Stength 1=:4 It I Il I I
g 2le ; RIPTIO <|o|E|uw|a|O Blows per foot - (O
o lrss| & | & || 8 |& (bsh DESC N N EIEIEIEIES 10 20 0 40
0.3 713.57 ~\Topsoil - 4"/1.2" soil removed before drilling SEEERERERRRR] RRREREREE
] 5 ; Medium dense brown SANDY SILT (A-4a), trace gravel, ' R
7 g| 18 contains sandstone fragments; damp. R
-—3.0—1-710.81 , R
=7 Severely weathered brown SANDSTONE. R
—] 2 '
s0/2 | 8 :
——5%-: 708.3 '
R Soft to medium hard gray and brown SANDSTONE; very fine to
_ fine grained, highly weathered, micaceous, argillaceous, thinly
] laminated to thinly bedded, highly fractured, with typical low
c " . angle clay filled fractures; contains few to moderate argillaceous|
- ore ec D . inati
o] oo | 9o~ Neaes IR 178 laminations, poarly pemented. .
—14.7—1699.1- - : -
"o Medium hard to hard brown SANDSTONE, very fine to fine
-] core | Rec rRQD grained, highly weathered, micaceous, argillaceous, thickly
" " o |R-2 *32 ] . ; ;
- 84" | 84" Q8% bedded, moderately fractured; contains few argillaceous
i ‘ laminations. - .
—20.0-—1-693.8 —
| Bottom of Boring - 20.0'
25 —
2]




12:49 PM ]

[ 11/12/2007

FILE: 0121-3070-03

-DLZ OHIO INC. * 6121 HUNTLEY ROAD, C‘BUS. OHIO 43229 * {614)888-0040

ciient: TranSystems, Inc.

| Project: SCI1-823-0.00

| Job no. 0121-3070.03

LOG OF: Boring R-136

| Location: Sta. 243+98.7, 76.5ft. LT of SR 823 CL

Date Drilled: 10/12/04

30

Bottom of Boring - 20.0'

Sample Hand WATER GRADATION
Ne. Poratio- OBSERVATIONS: " {y.1or seepage at: None
R = ° meter Water level at completion: 3.5 (includes drilling water) @ STANDARD PENETRATION (N)
© ~ =
.._ s| s/ AR IR . i
Depth | Etev. ] g, S|+ point-Loao g g 5‘5 g . Nar:;zal Moisture Content, %u_ ®
(f) @ | ¢ | 8|l og] Stengtn 2212 % =8 ——
3 8 2|8 (osi) DESCRIPTION <|O|IE| |G| Blows per foot - ()
A_l6828] @ @ q la : ARSI RS EI R RS 10 20 0 40
—0.3—1682.3 ~\Topsaoil - 3" : R B R R R R R R
7] 3 ] Medium dense brown SANDY SILT (A-4a), little to some gravel,
7 18! 15 trace clay; contains sandstone fragments; damp.
_ 9
11 2
5 0t-677 g 12112 _ ,
Medium hard brown SANDSTONE; very fine to fine grained, -
—6.2—1676.3 highly weathered, argilaceous, thinly bedded to thickly bedded,
- Core | Rec QRQD|L | . 1gs -\moderately fractured, with typical tow angle clay filled fractures.
- 60" | 59" §58%| Hard brown and gray SANDSTONE; very fine to fine grained,
_ moderately weathered, argillaceous, thinly bedded to thickly
bedded, moderately fractured, with typical low angte fractures;
10— . . N . 'SET]
contains few argillaceous laminations, turbidity bedded.
7] @ 10.3'-13.3', moderate to abundant argillaceous laminations,
N poorly cemented. :
1 Core | Rec JRQD .
15 120" | 115" 550 XY 442
—20.0—1662.6




DLZ OHIQ INC. * 6121 HUNTLEY ROAD, (”BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

1-3070-03 [ 11/12/2007 12:49 PH |.

-

FILE: 01

LOG OF: Boring R-137

] Locauon Sta. 243+94.3, 103.9 ft. RT of SR 823 CL

Date Drillad: 10/13/04

Sample Hand WATER GRADATION
No. Porto- OBSERVATIONS:  \notor seepage at: None
. E ° meter Water level at completion: 3.7 {includes drilling water) @ - STANDARD PENETRATION (N)
© s| sns ' g|lwle i o -
Depth | Eev. | & | & G |- Point-Load g HE :% . Na';f" Moisture Conler, ALL *
{f) () 2 3 ¢ | g Stength el xR
2 ; ol E|uwlajo Biows per foot - O
17s0a 8 e Z|& (osi) DESCRIPTION N Bed Bl Bed e e 10 0w~ a0
—0.3—759.01 "\Topsoit - 3"/12" soil removed before drilling SSAREEEARRRR ERR RN ERRE
o 1115 ; A5+ Hard brown SILT AND CLAY (A-6a); little fine to coarse sand,
7] 1 g| 18 ) trace gravel; damp.
] 19
27 2. 4.5+
—5.0—1-754,3+—26 18 .
Severely weathered brown SANDSTONE, argillaceous.
N 21 :
—7.5—}751.8 S0} 16 § ° :
4 Soft to medium hard gray and brown SANDSTONE; very fine to
. 0—1}750 3 fine grained, highly weathered to decomposed, argillaceous,
10— core | Rec BRraD - thinly bedded to thickly bedded, moderately fractured, with
66" | e~ Wesw R *83 typical low angle fractures.
] Medium hard to hard gray and brown SANDSTONE; very fine to
- fine grained, moderately to highly weathered, micaceous,
] argillaceous, thinly bedded to thickly bedded, highly fractured,
i with typical low angle clay filled fractures.
@ 9.9-10.1",11.5-11.6',12.4' -12.6', high angle ciay filled
15— fractures.
_| core | Rec frool ) . opay @ 1_6 .1'-16.2", high angle rust stained fracture.
—16.8—3-742.5- 84" | 84" [ 90% - - -
” Hard gray SANDSTONE; very fine to fine grained, moderately
] to highly weathered, micaceous, pyritic, thinly bedded to thickly
— " bedded, moderately fractured, with typlcal low angle cIay filled
—20.0—7739.3 _fractures.
| Bottom of Boring - 20.0'
25 —
10




12:49 BFM ]

[ 11/12/2007

FILE: 0121-3C70-03

- DLZ OHIO INC. * 6121 HUNTLEY RQAD, C'BUS, OHIOQ 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI1-823-0.00

| Job No. 0121-3070.03

LOG OF: Borinl R-138

| Location: Sta. 247+87.7, 10.4 ft. RT of SR 823 CL

Date Dnlled 10/13/04

Sample tand WATER GRADATION
No. Penetro- OBSERVATIONS:_ " Water seepage at: None
. E o meler Water leve! at completion: 6.8 {(includes drilling water) o STANDARD PENETRATION (N)
NG | s/ lele|e i 0 -
Depth | Erev. g > O |+ point-Load g f,_-.% 5:% 55 . Nat;zal Moisture Content, VLL @
() {ft) 2 3 o | g| Stength Al P=zla ' :
2 : T]O|X|L|BIO Blows per foot - (O
a1 g & £|& (psi) DESCRIPTION Sleislslsls 10 0 0 = 40
0 H [ [ Illivlallllal
No Topsail
_ 10 Medium dense brown SANDY SILT (A-4a), trace gravel; damp.
—2o0—r73064 2. 16 | 1 4.0 ' _
1 20/4 Severely weathered brown SANDSTONE, argillaceous.
] 3.537 )
5 —| 50/3| 15
—5.5—736.1 — -
- Soft to-medium hard gray and brown SANDSTONE; very fine to
. fine grained, highly weathered to decomposed, argillaceous,
| thickly bedded, highly fractured, with typical high angle rust
stained fractures.
o _— %%r..e gif gﬁz R *#12 @ 5.8'-6.3', lost recovery. -
! @ 7.0-7.2', high angle clay filled fracture.
—12.4—-729.2- , :
— Hard gray SANDSTONE; very fine to fine grained, slightly
| weathered, micaceous, argillaceous, pyritic, thlckly bedded,
15— moderately to sllghlly fractured.
_ Core | Rec jRQD .
- 84 | 84~ oo 530 .
. ' @ 13.9',14.5', low angle fractures.
—20.0—1-721.6 ,
B Bottom of Boring - 20.0'
25—
20




12:49% PM |

[ 11/12/2007

FILE: 0121-3070-03

DLZ CHIO INC. * 6121 HUNTLEY RQAD. CQBUS. OHIO 43229 "* .(614)888-0040

Client: TranSystems, Inc. | Project: SC1-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-139 | Location: Sta. 251+91.6, 143.0ft. LT of SR 823 CL Date Drilled: 10/12/04
Sample tiand WATER GRADATION
No. Pesnstro- OBSERVATIONS:  yyater seepage al. None
. @ o meter Water level at completion: 2.5 (inctudes drilling water) @ STANDARD PENETRATION (N)
b |, (tsh/ AR RS Natural Moisture Content, % - @
Depth | Elev. 2 g 2 1* Point-Load ele|l3l s . L I
(ft) () 2 3 e | g Strangth DESCRIPTION § Gls Z =& Bllows porfoot - O
lesel & [ & || S[&E] ¥ SEBEBIEIE 1020 30 _ 40
(). 2—1-B875.4 —\TODSO"'Z" PO B R ERERE R
] 6 12 ] Medium dense brown SANDY SILT (A-4a), trace clay; dry.
25—t 823.14—121 12 & ——
- Severely weathered gray SANDSTONE, very fine grained.
i 50/4 4 2 :
o806 Medium hard gray and brown SANDSTONE; fine grained, highly
7] weathered, argillaceous, micaceous, thinly bedded to massive,
- Core | Rec BRQD . highly to moderately fractured, with typical low angle clay filled
i 0" | 60- 520 (RT 7280 fractures, contains moderate argillaceous laminations.
10 @ 10.6'-11.2', iron stone inclusion.
N @ 12.1-13.5', 15.7-16.9', 18.0'-20.6', contains abundant
. : a argillaceous laminations, broken.
| Core | Rec RQD .
15 120" [ 1177 fsa [y 738
20 —
—21.7—1-803.91 — : — .
T Medium hard to soft SHALE, decomposed to highly weathered,
n arenaceous, thinly laminated to thinly bedded, moderately
—23.6—802.0 N\fractured. : "
25 ] Core | Rec BRQDIC ol ..cp Medium hard gray SANDSTONE, fine grained, highty
120" | 118" | 55% weathered, argillaceous, micaceous, laminated to thickly
] bedded, moderately fractured, contains moderate argillaceous
57 4798 - laminations.
B R Medium hard to hard brown SANDSTONE; very fine to fine
] grained, slightly to mod. weathered, argillaceous, micaceous,
an “thinly bedded to massive, broken to moderately fractured.




12:49 PY ]

[ 1271272007

FILE: 0121-3970-03

.DLZ CHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 ~ (614)888-0040

Ctient: TranSystems, Inc.

| Project: SCI-823-0.00 °

" | Job No. 0121-3070.03

LOG OF: Boring R-139

| Location: Sta. 251+91.9, 143.0ft. LT of SR 823 CL

Date Drilied: 10/12/04

—50.0—1-775.6

G0

Bottom of Boring - 50.0°

Sample Hand WATER GRADATION
ar .
N Peanetro- OBSERVATIONS: . Water seepage at: None .
% g o| meter Water level at completion: 2.5' (includes drilling water) ® STANDARD PENETRATION (N)
tsf) / @ o .
Depth | Efev. ?g gx § . chisgl.oad o E ‘E g . Nat:rLaf Moisture Content, %“: ®
5 [
{ft) {f 4 3 o | 8| Stength 3 gt el Il -4
H 3 2 : DESCRIPTION <|O|Z|w|a]|O Blows per foot - ()
20— 7956] @ g || 5|8 &9 - IPTIO R EBIRE 10 30 40
Medium hard to hard gray SANDSTONE; very fine to fine RN REEEE REREASRREY
N grained, slightly to moderately weathered, argillaceous, :
7] micaceous, thinly bedded to massive. :
45— Core | Rec JROD| | 1aos @ 34.3-35.0', abundant argillaceous laminations. 5
120" | 120" P 1% . o i
| @ 35.2', decomposed clay seam. |
| @ 35.7-36.9', contains abundant argillaceous laminations, P
] decomposed to highly weathered. :
40— @ 37.1-40.0', moderate argiliaceous laminations. :
| @ 41.4',42.7', low angle rust stained fractures. :
| ‘@ 40.4', 40.5', 43.0', 44.2', 48.0', clay filled low angle fractures. P
_ Core | Rec JRQD . P
a5 120" | 119~ o0% [R5 408




Client: TranSystems, Inc.

DLZ OHIO INC. = 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| Job No. 0124-3070.03

LOG OF: Boring R-140

| cocation: Sta. 251+91.3, 92.5 ft. RT of SR 823 CL

Dale Drilled: 10/12/04

[ 11/12/2007 12:49 PH )

FILE: 0121-3070-03

Sample Hand WATER GRADATION
No. Penelro- OBSERVATIONS: Water seepage at: None
. £ o meter Water level at completion: Nm'1e_ {prior to coring) @ : STANDARD PENETRATION (N)
Depth | Elev g E gl . gﬁg Lload 8.3' (includes driliing water) % ~§ ‘g_‘ E‘, Natural Moisture Content. % - @
@ | w | ¢| |l ol|g| Stenan BlA|3 8| |zl PL——T—1Uu
3 8 2|8 (0si) DESCRIPTION <Ol |wia|O Blows per foot - (O
o—80830 @ x g |a SRR R 10 20 30 40
L .6—1-805.7- | Topsoil - 7"/1.8' soil removed before drilling SEAREREE EEREY FRRRN EREE
N .122 o ; 40 Hard brown and gray SILT AND CLAY (A-6a); damp.
n 3g) 18 g o
-—3,0——1-803.3 .
IR OO .. 7 2 Severely weathered brown SANDSTONE, argillaceous.
' ~ Soft to medium hard gray and brown SANDSTONE; very fine to
57 fine grained, highly weathered to decomposed, micaceous,
- argillaceous, thinly bedded to thickly bedded, highly fractured,
- with typical low angle rust stained fractures.
| @ 6.9'-7.6', high angle clay filled fracture.
Core | Rec gRQD Rl *332
] 108" | 108" [ 67%
—0.6—-796.7 — :
W Soft to medium hard gray SANDSTONE; very fine to fine
- grained, highly to moderately weathered, micaceous,
i argillaceous, thinly bedded to thickly bedded, brokento hlghly
fractured, with typical low angle clay filled fractures.
] @ 7.0-7.7', clay filled high angle fracture.
B @ 9.0', gray.
157 @ 13.4'-19.6', contains abundant to moderate argiliaceous
. laminations, decomposed to highly weathered.
| Core | Rec [fRGD . '
120" | 120" P71 [RY 78
—19.8=—-786.4-] '
Hard gray SANDSTONE; very fine to fine grained, slightly
N weathered, micaceous, arglllaceous thinly bedded to thickly
- bedded. ,
7 @ 23.0-23.9' contains moderate argiilac‘eous.Iaminatiqns.
] broken
25 @ 24.2'-25.4', high angle fracture.
| Core | Rec JRQD -
120" | 120 Jean[F3 518
21}




12;49 P4 )

/2007

[ 11/1

FILE: 0121-3070-03

-DLZ OHIO INC. * 6121 HUNTLEY ROAD, C’BUS QHIO 43229 * {614)888-0040

Ciient: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring

R-140 | Location: Sta. 251+91.3, 92.5 ft. RT of SR 823 CL

Date Drilled: 10/12/04

Sample Hand WATER GRADATION
a P
No. priand | OBSERVATIONS: - \ater seapage at: None
R :E: © mater Water level at completion: None {prior to coring) o STANDARD PENETRATION (N)
& o ; o ph 2
o 5| asns 8.3 (includes drilling water) glzlgle Natural Moisture Content, % - @
Depth | Elev. | & = Q|+ Point-Load g :n; é 55 . a;:. ! ' OLL
ft ft © 3 Strength : HelP =&
WO E el 3|8 s DESCRIPTION NEIRIREE Blows per foot - O
30 776.3 | @ & Q& NEIEIEIEIES 1 i) 30 40
Hard gray SANDSTONE; very fine to fine grained, slightly SERRERERESRES RERRY S
] weathered, micaceous, argillaceous, thinly bedded to thlckly :
- bedded, h:ghly to moderately weathered.
N @ 32.9'-33.4', moderate argillaceous lamination zones.
35— _ @ 32.7',34.0',36.7', low angle clay filled fractures.
] Core | Rec fRQD . : o
] gar | ga~ Wose, R4 405
—40.0—1-766.3 -
| Bottom of Boring - 40.0°
45—
50 —
55 —




crient: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C’BUS. OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| Job Mo. 0121-3070.03

LOG OF: Boring R-141

| Location: Sta. 255+69.2, 122.9 f. LT of SR 823 CL

Date Drifted: 10/11/04

12:49 PM ]

{ 11712729007

FILE: 0121-3070-03

Sample WATER GRADATION
No. p:,?::u_ OBSERVATIONS: Water seepage at: None
o E o© meler Water level at completion: None (prior to coring) ) o STANDARD PENETRATION (N)
o 5 (tsh / 4.7 (includes drilling water)- Blole|lw . o
oot | Eiov. | & -~ AR Point-Load Sl E| 518 Natural Moisture Content, % - @
2 = AT >~ PL ———— L
{ft) (R g 3 o | 9| Stength olols|w =l =
823.4 & & g & {ps) DESCRIPTION § ; R :‘3 g t\i u:? Iowsggr fmrab © 40
0 Fdo tO[jS(ﬁl H EE i EE E HERH B [
] ] Medium stiff brown SANDY SILT (A-4a}, trace clay; contains
- EIE B 13 sandstone fragments; damp.
i 5
1 - .
5 — 035 18 2 10
—5.5—1817. : i
TRTe Soft to medium brown SANDSTONE; very fine to fine grained,
_ decomposed highly weathered, argillaceous, micaceous, thinly
| bedded to thickly bedded, broken to highly fractured, with typical
c high angle clay filled fractures.
- ore | Rec RQD . 5.7',6.1'.6.3, low angle clay filled fractures.
o oo | o Nz IRl caso @ /ang y 1
7l @ 13.0', gray. :
. @ 13.0-13.4', 14.5'-20.2', 22.0'-23.4', contains abundant to
15 = moderate argiliaceous laminations, broken.
] Core | Rec JRQD -
120 | 120"  51% (%Y 3%
20 —
—24.8=—-798.5- : ' ;
Medium hard to hard gray SANDSTONE; very fine to fine
n grained, moderately weathered, argillaceous, micaceous, thinly
-1 bedded to thickly bedded, moderately fractured, with typical low
- Corg Rec'; ROOD R3| 455 angle clay filed fractures.
| 1207 | 120" | 86% @24.9,275,27.7, 28.7, 31.4, 31.6' 36.2, low angle
. . fractures.




. .DLZ OHIO INC. * 6121 HUNTLEY ROAD, C‘US. OHIO 43229 * (614)888-0040 *
: | Job no. 0121-3070.03

12:49 PM ]

2007

[ 11/12/

FILE: 0121-3070-03

Client- TranSystems, Inc. ‘ | Project: SCI-823-0.00
LOG OF: Boring R-141 | Location: Sta. 255+69.2, 122.9ft. LT of SR 823 CL : Date Dritted: 10/11/04
Sample Hand WATER : GRADATION
No. Peretro- OBSERVATIONS: - \yoior seenage at: None
o g > mater Water level at completion: None {prior to coring) ° STANDARD PENETRATION (N)
2 5 {tsh) / 4.7 (includes drilling water) Glolz]lo . _
Depth | kv, ] g. 9.. + Point-Load §’ gl g g Natural Moisture Content, % ®
4 Bl o | > PL —————— (L
) (ft) g 8 o | 8| Strength =3 N IE s
3 S 28| (osi ) DESCRIPTION T|UiE(uw|n]|O Blows per foot - (O
30— 7934} @ x Q|4 ' ‘ R B I RIRS 10 20 3040
Medium hard to hard gray SANDSTONE; very fine to fine EERYREERY BN SRR RN
” grained, moderately weathered, argillaceous, micaceous, thinly : i
] bedded to thickly bedded, moderately fractured, with typical low : :
- . angle clay filled fractures. |
7] @ 33.0'-33.5', moderate to few argillaceous laminations,
35— K broken. g
. - @ 35.9'-36.5, contains moderate argillaceous laminations, g
= broken. :
| Core | Rec BRQD| .| vqaq @ 36.7',45.3',49.1',49.8',563.7', low angle fractures.
120" | 120" | 96% -
40 —
45 —
| -Core | Rec RQD), .
120" | 120" froosRS 37
50 —
] Core | Rec RQD .
24" | 2av oo~ 598
—-55.0—768.4 -
| Bottom of Boring - 55.0'
(28]




12:49 PH ] |

2007

2/

0121-3070-03 [ 11/1

FILE:

Client: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. CHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-143 | rocation: Sta. 256+05.6, 189.8 ft. RT of SR 823 CL Date Driied: 10/11/04 to  10/12/04
Sampie 'Hand WATER GRADATION
No. Peretro- | CCSERVATIONS:  \water seepage at: None
% E ® meter Water level at completion: None (prior to coring) ° STANDARD PENETRATION (N)
o i (tsf) / 6.2" {includes drilling water) RIS R o -
Depth | Elev. | & | F 8| point-Load HEILIE IS Nat;f"’ Mosture Content, /L N o
) ) 2 8 o |4 Strength =1 I S I =3
2 . <jo|S{uw|a]|o Blows per foot - ()
_|azes kS 2 z|& (psi) DESCRIPTION slelslslels 0 » 0 a0
—0.4—1-871.7 ~Topsoil - 5 N A R AR E R
] i2 . . a5e Hard brown SANDY SILT (A-4a), trace clay; damp.
7 6l 18 .
] ! 10 2 - 4.5+
5—] 12| 18 ’
il ° 14 3 4.0
] 18] 18 '
—8.0—1-864.1 -
T Medium dense to dense brown and gray COARSE AND FINE
N 7.1 48 4 SAND (A-3a), trace to little clay; dry to damp. (POSSIBLE
10— a3 DECOMPOSED SANDSTONE)
“ s 5
n 50/31 11
_ 1545 .
15— 5013] 12
n 10
_ 5013 | 6 7
40
- 8
—19.5—-852 6/ 1E : _
20— ?‘;’f F:g,? 330 [RY "357 Medium hard brown SANDSTONE; fine grained, moderately to
| A : . highly weathered, thinly bedded to thickly bedded, highly
| fractured, with typical low angle clay filled fractures.
] @ 22.7'-23.9", SDI = 95.5%.
| @ 20.1'-21.0', 21.4'-21.8" argillaceous mterbeds
25— Core | Rec RQD .
a 120" | 120" [ 30% [ 200
28.3~1-843.8+
528,91_343_2_ - Soft brown SHALE, decomposed.
a0 _Soft to medium hard gray to black SHALE ..




;49 PM )

12

[ 11/12/2007

FILE: 0121-3076-03

- DLZ OHIO INC. * 6121 HUNTLEY ROAD.&BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-143 | Location: Sta. 256+05.6, 189.8 fi. RT of SR 823 CL Date Dritted: 10/11/04 to  10/12/04
Sample Hand WATER - GRADATION
No. o OBSERVATIONS:.  Water seepage at: None
. £ o| meter Water level at completion: None (prior to w:ing) o STANDARD PENETRATION (N}
© 5 {tsf}/ 6.2' (includes drilling water) Blwlolo : % . &
Depth | Elov. | & | % O |+ Point-Load HEIEIETIR IS Naf":,f' Moisturs Contort, ’SLL hd
") " g 3 g | 8| Stength sla|fal L] e
2 : T{UjE|L|H|O Blows per foot - )
Y 2 £ £l {psi) ‘ DESCRIPTION % et B el IR et it + w " 40
Soft to medium hard gray to black SHALE; highly weathered to SRS ERRRNRRREE ERERE RRRE
B decomposed, highly to moderately fractured, thinly laminated,
- carbonaceous. typical low angle fractures, black and gray angle;
. fractures, contains few argillaceous layers.
35— Core | Rec JRQD .
- 120" | 120" Jeew|Fd V18
] 39.7'-40.5', coal blossom.
- 38.4-39.2', SDI = 19.4%.
40 —
45— Core | Rec gRQD .
- 120" | 120 Qo3 [FY
—48.4—-823.7- .
. Hard gray SANDSTONE; very fine to fine grained, slightly
50 —] weathered, micaceous, argillaceous, thinly bedded to thickly
1 bedded, moderately fractured.
55— Core | Rec fjRQD], . 49.5'-49.8'
| sooe | 1ooe lioagiR-s| 500 @ 49.5'-49.8', broken zone.
] @ 52.1',54.5',57.6', low angle clay filled fractures.
[l




DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.iBUS, OHIO 43229 *(614)888-0040

e

Client: TranSystems, inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

12:4% PM |

[ 11/12/2007

0121-3070-03

FILE:

LOG OF: Borin

R-143

| Location: Sta. 256+05.6, 189.8 ft. RT of SR 823 CL

Date Drilled: 10/11/04

to

10/12/04

Depth
{ft)

Elev.
()

812.1

Blows per 6

Sample

No.,

Recovery (in)

Drive

Prass / Core

Hand
Panetro-
meler
{tsf) /

* Point-Load)|
Strength
(psi)

WATER

OBSERVATIONS:

VWater seepage at: None

Water level at completion: None {prior to coring)
) 6.2' {includes drilling water)

DESCRIPTION

GRADATION

% Aggregate

©

Bl E|®
G| | g
alwlwnl
O|B|u|@
RIR|®R

STANDARD PENETRATION (N}
Natural Moisture Content, % - @
PL —m— LI
Blows per foot - ()

% Clay

60

Hard gray SANDSTONE; very fine to fine grained, moderately R EERRE | f
| weathered, micaceous, argillaceous, thinly bedded to thickly : RN P
m bedded, contains few argillaceous laminations. i
i @ 63.1', 64.1', 65.0', low angle fractures H

Core
120"

Rec
120"

RQD
92%

Core
120"

Rec
120"

RQD
100%

P
~d

*485

*250

@
@

~~

@ 82

1
2.

9'-72.1", qu=10,888 psi. -
6', low angle clay filled fracture.

.2'-82.3', moderate afgillaceous z_oné.

85— Core | Rec RQD|,. Pl Pl
_ 120" | 1200 e Y 962 P RN
30 P PREEEE

10 20 30 40

' '
N '
' 1
' P
' e
' I
' [
' IR
1 I
' [
' I
i v
‘ b
i . I P
' ' Vo b
' ' Vo P
' ' Vo P
. ' Vo oo
' ' o I
' ' [ IR
' ' I ’ IR
' ' I ' I
' ' Vo ' IR
RN I ' AR
I [ ' IR
IR o ' P ]
I i ' [
I [ ' o
[ G v
[ I 1
I P '
LI e '
o bobon '
[ IS '
' Voo

Vo H '

Voo ' '

Vo + '

Vo '

[

I




- DLZ OHIO INC, * 6121 HUNTLEY ROAD, C.fBUS. OHIO 43229 * (614)888-0040

12:49 PM ]

[ 11/12/2007

FILE: 0121-2070-03

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

120

LOG OF: Boring R-143 I Location: Sta. 256+05.6, 189.8 ft. RT of SR 823 CL Date Drited: 10/11/04 to  10M12/04
Sample Hand WATER GRADATION
N .
No. Penetro- OBSERVAT’ONS" " Water seepage at: None
. E o maeter Water level at completion: None (prior to coring) o STANDARD PENETRATION (N)
{tsf) / 6.2' {includes drilling water) Tlole|lw ; o .
Depth | Emv. ‘E S § « PointLoad 2| & § 2 . Nat:za! Moisture Content, /GLL o
) M g § e |4 Strength DESCRIPTION g’ 2 = um.. U-':J (% Blows per foot - (O
Q E D i w. -
ot 7821] @ g || &8l o ’ gk R =[=lwlixr 10 20 30 _ 40
Hard gray SANDSTONE; very fine to fine grained, slightly SRR ERR R RRRRY RRES:
B weathered, micaceous, argillaceous, thinly bedded to thickly : :
. bedded. 5 !
— R RQD . '
95 1 Core | ReC PRonRS] 449 @ 95.4', low angle fracture.
—100.0—-772.1 , SR
] Bottom of Boring - 100.0' : :
105 —
o
115 — bl




[ 11/13/2007

FILE: 0121-3070-03

DLZ OHIOINC. * 6121 HUNTLEY ROAD, ‘BUS. OHIO 43229 * (614)888-0040

Ciient: TranSystems, Inc.

| eroject: SCI1-823-0.00

| sob vo. 0121-3070.03

3:33 EM ]

LOG OF: Boring R-148 | Location: Sta. 270+53.0, 112.3ft. LT of SR 823 CL Date Drited: 10/06/04 to  10/07/04
Sample ‘H nd WATER GRADATION
a. .
No. Ponetro. | CESERVATIONS:  \ater seepage at: None
. g o meter Water level at completion: Nong {prior to oc_ar!’ng) o : STANDARD PENETRATION (N)
F BN 8. osn/ 7.7 {includes drilling water) . S AR Natural Moisture Content, % - @
Depth | Elev. a s 2 | Point-Load| g 3iale . L | LL
177
(") ) £ § e (2 Strength DESCRIPTION flu|s|u U-E') 8 Blows per foot - )
_leso| B | 2 || S [&] ® SEREREE f 030 _ 40
—0. 3F~1-848.7 '\TOpSOIl _ 3u H § : E é I H
7 4 4 ; a0 Hard brown SILT AND CLAY (A-6a), trace fine to coarse sand, P
N ‘ 7| _18 N trace gravel; contains sandstone fragments; dry to damp. 5
7 ‘8 2 4.5 :
. 5+
5 — 12{ 18
1 111 7 3 a5 é
+ i
N 20| 18 : ‘ g
—8.0—1841.01 - , :
5 Hard brown and gray CLAY (A-7-6), trace fine to coarse sand, :
N 13 4 4.5+ trace gravel; damp. -
10— 211 18 : :
— 8 . . . . i
i 1 5 45e @ 11.0-15.0', contains coal fragments. E
121 18 : :
] ®10 6 45
ot :
15 — 14! 18 } i
i ! 9 | B
i el 18 4.5+ :
B s 11 8 4.5 |
o
20— 13, 18
i ! 18 4
] -1 18 9 .§+ .
| —24.5—1824 5 - : : Pl
25 — Medium hard to hard gray SANDSTONE; very fine to fine Bl
-] grained, moderately weathered, argillaceous, micaceous, thinly : g
| core | Rec Braol . bedded to thlckly bedded, moderately fractured, with typical low : Pl
66" | 66 W sav, (R 489 angle clay filled fractures. : .
B @ 26.4'-26.9', argillaceous, broken zone, RN RN
_] @ 24.8', 27.5, 27.7", 28.8', low angle fractures. RN EREEN B
a0 : - SEREENEE




. . DLZ OHIO INC. * 6121 HUNTLEY ROAD, (.BUS.OHIO 43229 * (614)888-0040

007 3:33 PM ]

-

[ 11713/

FILE: 0121-3070-03

client: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-148 | Location: Sta. 270+53.0, 112.3 ft. LT of SR 823 CL Date Dritted: 10/06/04 o 10/07/04
Sample Hand WATER . GRADATION
No. ot OBSERVATIONS: . \oor seepage at: None _
. E ® meler Water level at completion: None (prior 1o coring) @ STANDARD PENETRATION (N}
pe 8 ftsf) / 7.7 (includes drilling water) 3 BB Natural Moisture Content, % - @
Depth { Elev. | & | & O |- Point-Load elalg|a o PL L
™ ™1 ¢8| e g) Stonan " DESCRIPTION § o= um. H Blows per foot - (O
o lewol & | € | & |& (ps} . ' NREREIE 1020 30 _ 40
300 78190 Medium hard to hard gray SANDSTONE; very fine to fine EEEERRSE ERRRYREREE ERS
N grained, slightly to moderately weathered, argiliaceous,
m micaceous, thinly bedded to massive, moderately fractured, with
- typical low angle clay filled fractures.
35— core | Rec JRODIe | +gog @ 30.6', low 'angle clay filled fracture.
120" { 120" | 88% @ 35.6'-36.0°, broken zone.
7 @ 35.6'-37.1", gray SHALE highly weathered.
b @ 32.5', 33.0', 35.3, 37.2', 39.7', low angle fractures.
B @ 40.4', 41.0',42.5, 43.4', 45.5', low angle fractures.
h @ 45.6'-46.3', highly fractured.
40— @ 41.0'-44.4', contains few argillaceous laminations.
] @ 46.0', slightly fractured.
] @ 56.5', 56.6', 56.8', low angle fractures.
| Core | Rec gRQD .
45 120" | 120" Qoo% X3 7506
50
] Core | Rec @RQD .
55 120" | 120" Jo7es XY 708
£




3:33 M |

[ 11/13/2007

FILE: 0121-3070-03

Client: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, QBUS. ORIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| vob No. 0121-3070.03

LOG OF: Boring R-148 | Location: Sta. 270+53.0, 112.3 ft. LT of SR 823 CL Date Dritted: 10/06/04 to  10/07/104
Sampile .Ha o WATER GRADATION
L .
No. Porat- OBSERVATIONS:  \yater seepage at: None
o E @ meter Water level at completion: r_;lc_arl:\?_ (gn'(:jr to ﬁ;ing) et ® - STANDARD PENETRATION (N)
5 {tsh) / .7 (includes drilling water Blo|lzls . R
Depth | Elev. g g S|+ pointLoad g 2lsi8 Natural Moisture Content, % ®
W | @ | ¢ | 8| o3| Strengn 3112 ]2(518]  aowepera. O
8 2le ] DE. IPTION < lows per fool -
60— 789.0 s | & || 5|& & SCRIPTIO SHEREIEIEIES 10 0 30 40
' Mediuim hard to hard gray SANDSTONE; very fine to fine SEAREREE ERRSRRERER RS
] grained, slightly to moderately weathered, argillaceous, : ;
- | core | rRec BRQD ‘ micaceous, thinly bedded to massive, slightly fractured. :
- . R-5i *518 el
i 60" | 60" J90%
—65.0—1-784.0 -
Bottom of Boring - 65.0'
70—
75—
80 —
85—
_—




272007 12:49 PM )

f 11/1

FILE: 01231-3070-03

.DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS, OHIOQ 43228 * (614)888-0040

client: TranSystems, Inc.

{ Project: SCI-823-0.00

| vob no. 0121-3070.03

LOG OF: Boring R-149 | Location: Sta. 270+86.6, 45.0 ft. RT of SR 823 CL Date Drilted: 10/07/04,
Sampla Hand WATER - GRADATION
No. Porato- OBSERVATIONS: - \y/-1or ceepage at: None
. £ o| meter Water level at completion: None (prior to coring) o STANDARD PENETRATION (N)
Deprh Elow E > (‘6-; . Po(’{rsiﬁLload 7.5 .(Includes dﬂ“mg Waler) % "gu g ‘E Natural Moisture Conlent, % - @
: —_
) (@) g g 2 a Strength SCRIPTIO -;:g 3 g 2 c":';; § PLBIows perfoot - O .
~__] 8095 & < & £ (bs) : DE IPTION ARSI RS RS 10 0 30 40
—0.2—1809.3+ N\ Topsoil - 2" S EREEE BN N
N 7 45+ Hard brown and gray SILT AND CLAY (A-6a), trace fine to
7 911 18 ' coarse sand; contains sandstone fragments; damp.
7] 1621 2 45
+
5 —| 51 18 )
4 T Severely weathered brown and gray SANDSTONE,
] 35 3 argillaceous.
—7.5——-802. 020121 14 :
- Soft to medium hard gray and brown SANDSTONE; very fine to
_l fine grained, highly weathered to decomposed, argillaceous,
10— core | rec MraD thinly bedded to thickly bedded, highly fractured, with typical low
e6" | se* M73%[R'| 68 . | angle clay filled fractures, contains decomposed argillaceous
] zones. :
N @ 7.8-8.3,9.1-9.3',10.9'-11.0 ", high angle rust stained
- fractures.
157 @ 16.9-17.1", high angle clay filled fracture.
7] Core | Rec RQD .
-] ga" | sar Q83?2 514
—18.2—791.3+ '
_| Hard gray SANDSTONE; very fine to fine grained, moderately
N _ weathered, micaceous, argillaceous, thinly bedded to thickly
20.0—1789.5 \ bedded.
7] Bottom of Boring - 20.0'
25 —
-
clal




DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 *"(614)888-0040

Client: TranSystems, Inc.

E—

| Projact: SC1-823-0.00

Job No. 0121-3070.03

12:49 PM ]

[ 1171272007

FILE: ©121-3070-03

LOG OF: Boring R-158 | Location: Sta. 291+67.6, 16.2 ft. RT of SR 823 CL Date Drilted: 9/27/04
Sample 'Hand WATER GRADATION
No. Perato- OBSERVATIONS:  \yior coepage at: None
. g o| meter Water level at completion: None (prior to coring) P STANDARD PENETRATION (N)
peoth | giev. | & > 8|. Pcf:tzz L/oa J 6.4' (includes drilling water) §> E E 2 Natural Moisture Content, % - @
(f?) (fi)' ; % o | 3| stength 2 g : G|« § PLB' ] OI Lt
2 ; < W lows per fool -
{7048 kS b £l& {psi) DESCRIPTION siels|slels 0 o e
[—0.3—1704.6 \Topsoil - 4'/1.1" sail removed before drilling A ERREN EREEY RS
N 7 T ; a5 Hard brown SILT AND CLAY {A-6a), little fine to coarse sand,
-] 11l 18 b little gravel; contains sandstone fragments; dry to damp.
7] 8 10 2 4.5+
5 —m 11l 18 ' :
—5.5——1-699.4-] - .
- 15 Severely weathered brown SANDSTONE, argillaceous.
_ 2031 18 3
7 Bl o | 4 .
—10.0~—1-604, '
Medium hard gray and brown SANDSTONE; very fine to fine
- grained, highly weathered, argillaceous, micaceous, thinly
] bedded to thickly bedded, moderately fractured, with typically
- low angle rust stained fractures.
| @ 10.0'-10.5'11.211.7',12.5'- 12.7, broken zones.
15— Core | Rec RQD R-1 .'153 B )
120" | 120" §61% @ 12.2-12.3,14.0-14.3,17.6'- 17.7', high angle rust stained
. fractures. : .
—20.0—1684.9 -
] Bottom of Boring - 20.0'
25 —
i




-DLZ OHIO INC. * 6121 HUNTLEY ROAD, C‘iUS. OHIO 43229 * (614)888-0040

client: TranSystems, Inc.

{ Project: $CI-823-0.00

| Job No. 0121-3070.03

[ 11/12/2007 12:49 PM )

21=3070-03

FILE: 0l

LOG OF: Boring R-157 ] Location: Sta. 292+437.8, 273.7fi. LT of SR 823 CL Date Dritted: 8/31/04 .
Sample Hand WATER : GRADATION
No. Poratro. OBSERVATlONS:-  Water seepage at: 6.0
. £ ol meter Water level at completion: None (prior to coring) o STANDARD PENETRATION (N)
pepth | Eov. | B | B Sl. n gﬁ? l_/oad 5.2 (inciudes drilling water) S E g ?u Natural Moisture Content, % - @
. 1
@ | @ | | 8| g|g| s DESCRIPTION BI212121518]  Marmererroor- O
EARER A FA NEBHEE 0 20 30 4
—0.3—576.14 —\Topsoil _ 3n HE - I B A
] 3 Loose to medium dense brown GRAVEL WITH SAND {A-1-b),
B ? 4| 18 ! little to some silty clay; contains sandstone fragments; damp.
_ 4 - )
5 —1 z7i 18
I 4
] 9 ol 18 3
i 3 4 4 go| 7|~ [10] =23
10— 6] 18
—10.5—1-565.91 -
. 7 Loose brown SILT (A-4b); contains sandstone fragments;
] 6 5 ‘damp. .
3{ 18
—13.0—-563.47 -
5 Medium dense brown SANDY SILT (A-4a); contains sandstone
] 8 6 fragments; damp. :
15 — 6l 18 :
—15.5~1560.91
| 5 Severely weathered brownish gray SANDSTONE.
13 7
N 505 13
17 .5~—558.9-1= .
%8s Medium hard to hard brown and gray SANDSTONE; very fine to
L —19.0—557.4 fine grained, moderately to highly weathered, micaceous,
i Gore | Rec JRQD|L | gy \arglllaceous, thinly bedded to thickly bedded, highly fractured,
60" | 60" Q3% with typical low angle iron stained fractures.
7] Hard gray SANDSTONE; very fine 1o fine grained, slightly to
- i - moderately weathered, micaceous, argillaceous, thinly bedded
22.5553.9 ‘to thickly bedded.
B 21.9', low angle clay filled fracture.
) Bottom of Boring - 22.5'
25 — :
30




12:49 PM |

2007

[ 11712/

FILE: 0121-3070-03

DLZ OHIO INC. * 8121 HUNTLEY ROAD, C!BUS. OHIO 43229 ~ *(614)888-0040

L ]

Ciient: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-160 | Location: Sta. 295+71.6, 121.5ft. LT of SR 823 CL Date Dritted: 8/30/04 to  8/31/04
Sample 'Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage al: 10.0°
. @ ° meter Water level at completion: None {prior to coring) o STANDARD PENETRATION (N}
e 3 {tsf)/ 5.3’ (inctudes drilling water} ‘g B 2 B Natural Moisture Content, % - @
Depth | Efev. 2 E‘ © |* Point-Load glE|3l8 . Pt LL
(ft) {f) g 3 2|2 sr’{'e’s'gm DESCRIPTION ols|w|3|S Biows per foot - )
lsros| & [ €] S ]&] © SRR RIS 1020 0 40
——0.2—1570.67 -\TODSO'Il _ 2n R E E E E A EEEEE EEEEE R
N 4 Medium dense to dense brown SANDY SILT (A-4a), little clay,
n 71 2] 18 k little gravel; contains sandstone fragments; dr)_r to damp.
n 17 2.
5 — sn] 18 |
N 10 Pl
_ 11 3 1[21] - [26|30}12 L Pladtic
171 18 | RS
T 6 10 4
10— 9} 18 )
_ . :
] ol 18 5
—13.0— 5678 -
30 . Loose gray GRAVEL WITH SAND (A-1-b), litle silt; moist,
_ 5 6 54|12 ~[13] 2
15— 51 18
| . i
_ 5 | 18 ' N
—18.0—1-552.81 -
8 5 . Medium dense gray SILT AND CLAY (A-6a), little fine to coarse
] 7 8 sand; dry to damp.
20— 13; 16
—20.5—1-550.3
- Hard gray SANDSTONE; very fine to fine grained, slightly
. weathered, .argillaceous, micaceous, thinly bedded to thickly
a bedded, slightly fractured. . ' .
25 Core | Rec 36%2 Rl 113 @ 20.6',20.9',24.8',27.8', low angle clay filled fractures.
30.0 15408 Bottom of Boring - 30.0




0067 12:4% P4 |

-

[ 117127

FILE: 0121-3070-03

. DLZ OHIO INC. * 6121 HUNTLEY ROAD, .BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

—

| Project: SC1-823-0.00

| Job No. 0121-3070.03

e ls]

Bottom of Boring - 20.0'

LOG OF: Boring R-161 | Location: Sta. 295+68.4,122.1 ft. RT of SR 823 CL Date Drifled: 9/24/04 .
Sample Hard WATER - GRADATION
No. Penetro- OBSERVATIONS: . Water seepage at: None
. E ° meter Water level at completion: None {prior to caring) @ STANDARD PENETRATION (N)
pe S (tsf) / 3.5 {includes drilling water) g, B8l Natural Moisture Content, % - @
Depth | Elev. 2 ?E-: S_f * Point-Load)| . 5] 3 als 5, PL LL
" " $ 8 243 Strengih DESCRIPTION § Gl = 2 5|0 Blows .per foot - O
ol 8872.7 3 | & 5|&| o9 SEIEIEIRIES 1020 30 __ 40
—0.3—"687.4 N\ Topsoil - 4"/1.5' soil removed before drifling S EE R ER R R FER R B S
7] 6 Hard brown and gray SILT AND CLAY {A-6a), some grave!;
7] 8 71 18 ! contains sandstone fragments; damp.
7] g'10 2
5 — 21) 18
B bl T3 Severely weathered brown SANDSTONE, argillaceous.
7] 2735 18 3
-] 50/4 4 4
—10.0—677.7
N Soft to medium hard gray and brown SANDSTONE; very fine to
" fine grained, moderately to highly weathered, argillaceous,
m “micaceous, thinly bedded to thickly bedded, highly fractured,
. with typically low angle clay filled fractures.
15 0L e70.7 Core | Rec fRa0|. @ 11.4-11.9',13.4'-13.6',14.5', high angle clay filled fractures.
' T 120" [ 120" B 68% Hard gray SANDSTONE; very fine to fine grained, slightly
B weathered, argillaceous, micaceous, thinly bedded to thickly
. bedded.
N @ 18.1,18.9', low anglé clay filled fractures.
—20.0—1667.7




12:49 PM ] |

{ 11/12/2007

21-3070-03

FILE: 01

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C

.BUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-163 | Location: Sta. 289+65.8, 177.9 ft. LT of SR 823 CL Date Drilted: Bf27/04
Sample ’ Hand WATER GRADATION
Ne. Poratio. OBSERVATIONS:  \nier seepage at: 7.6
. E © meter Water level at completion: None (prior to coring) @ STANDARD PENETRATION (N)
© v g . 2
e 5 (tsf) / 6.8' (includes drilling waler} Blglo ; o .
Depth | Elev. g > S |+ point.Load ga g § '% _ Natural Moisture Content, % L
() (") n S :; Strength g?’ u) U) A = E PL t mn
_g_ § g o (osi) DESCRIPTION |O|2|W|n|S Blows per foot - ()
a_|5647| @ x G |a R RIR ||| R 10 0 30___ 40
—0.37—1-564.4 ~\Topsaoil - 4" SR R R EEEEI BREE
N 4 3 ] Loose to medium dense brown and gray SANDY SILT (A-4a), :
] ' 3| 18 little grave), trace clay; contains sandstone fragments; dry to
- damp.
. 3 o .
5 — 5| 18
| 7 12 3 @ 6.0°, damp to moist.
10| 18
_ 6
10 — 86 18 4 - 12[19]| - |26]34| 9
|
i ! 9 5
7 gl 18 |
o 3 s 5
15— 5 18
| 4 7 7
] gl 18
—18.5-546.2 :
. 9.5 8 Severely weathered gray SANDSTONE, argillaceous.
20— S0 16
|
—20.5—1544.2
— Medium hard to hard gray SANDSTONE; very fine to fine .
- grained, moderately to highly weathered, argillaceous,
i micaceous, medium bedded to thickly bedded, moderately
fractured. < .
N @ 20.6'-21.1",21.7'-21.8', high angle clay filled fractures.
25 Core | Rec fiRQD . 23.5,23.7', low angle clay filled fr
] v20 | 100 Naene 3_1 640 @ 23.5,23.7, g y filled fractures.
30




-:49 PM |

1

[ 11/12/2007

FILE: Q121=-3070-03

"DLZ OHIO INC. * 6121 HUNTLEY ROAD, C(‘US. OHIO 43228 * (614)888-0040

@

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-163 J Location: Sta. 299+65.8, 177.9 ft. LT of SR 823 CL Date Drilled: 8I27/04 .
Sampie Hand WATER . GRADATION
an -
No. Portio- OBSERVA TIONS.. VWater seepage at: 7.5
. g_ ® meter Water level al completion; None (prior to coring) @ STANDARD PENETRATION (N}
L iy - 2
5 (tsh / 6.8' (includes drilling water} gl wlvlo | Moisture Co. t% - @
Depth | Eev. | & | 2 S |- point-Load HEHEE Natural Moisture Content, 3%
¢ - Slal|la|a >, PL b————— L
) " 2 3 g | gj Strength DESCRIPTION | u|3|uw 5|5 Blows per foot - (O
(=] = © ] -
20 —|-534.7 5 | & a | (ps) NEIEEREES 10 0___30___ 40
—30.5——}534.2 \ (@ 30.1'-30.5', very fine, fissile. ; HEEEE R EE R B R
Bottom of Boring - 30.5' :
35—
40 —
45 —
50—
55—
A0 i




FILE: 0321-3070-03 { t1/12/2007 12:49 PM )

Client: TranSystems, Inc.

DLZ QHIO INC. * 6121 HUNTLEY ROAD, L‘.BUS, OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-164

Date Dritted: 8/30/04

| Location: Sta. 300+08.2, 146.8 ft. RT of SR 823 CL

Sample Hand WATER GRADATION
No. Porato. OBSERVATIONS:  \yaier seepage at: 8.5
. :é: @ meter Water level at completion: None (prior to coring) ° STANDARD PENETRATION (N}
< 8 {tsf) / 12.5' (includes drilling water) Slelele Natural Moisture Content, % - @
Depth | Elev. g 5‘ 2 | Point-Load % 3la ,‘,,% > PL b——————— L
#) M1 218 o | g| Stength 2lsl=|uw|3]|S Blows per foot -
. ; perfoot - O
£613 s § E |8 (psi) DESCRIPTION Y e g el B B 0 0 0 >~ 40
0 . Topsoil-12" SRR ERE ERRRE RN ER
—1.0—560.37g . ; Medium dense brown SANDY SILT (A-4a), little gravel, trace to
] 3 18 litle clay; contains sandstone fragments; dry to damp.
B 612 2 -
5 — 10| 18
_ ° 6 3
. 5] 18
B 6 8 4
10— 101 18 ) '
10, ) - - - ' :
0.5350.87 3 Medium stiff to stiff gray SILTY CLAY {A-6b), contains
] 2 < 18 5 1.0 sandstone fragments; moist.
—13. 48,
308 5 Loose to medium dense brown and gray SANDY SILT (A-4a), HIE
7] 2.1 18 6 trace clay, trace gravel, damp. . 3}15| - [28|45] 9 nflastic
15— RN
7 4
- 5. 12 7.
7
—19.0—1-542.3+
EREY B Severely weathered brown and gray SANDSTONE,
[—20.0—541.3 Nargillaceous.
L—21.3-3-540.04 Soft to medium hard brown SANDSTONE; very fine to-fine
~ grained, highly weathered to decomposed, argillaceous, thinly |-
_ bedded to thickly bedded, highly fractured to broken, with typicall
i ow angle clay filled fractures.
core | Rec Braol. Hard gray SANDSTONE; very fi fine to fine grained, sllghtly
25— 120" | 120 ¥ 8a%s (R 7657 weathered, argillaceous, micaceous, thinly bedded to thickly
— bedded, highly to moderately fractured; contains few
. argillaceous taminations.
@ 22.2',26.8',29.8', low angle clay filled fractures.
30.0 | 5313 Bottom of Boring - 30.0".




12:49 PM |

[ 11/12/2007

FILE; 0121=-3070-03

. .DLZ OHIO INC. * 6121 HUNTLEY ROAD, c‘aus. OHIO 43229 * (614)888-0040

crent: TranSystems, Inc. | Project: SCI-823-0.00 : | sob No. 0121-3070.03
LOG OF: Boring R-165 | Location: Sta. 209+84.7, 435.6 ft. RT-of SR 823 CL : Date Drified: 9/23/04 . to  9/24/04
Sample tand WATER . GRADATION
1] . .
No. Ponatro- | CCSERVATIONS: \gter seepage at: None
. g o mater Water level at completion: None (prior to cor.ing) o STANDARD PENETRATION (N}
e sl s/ 4.8 (includes drilling water) S BIEl® Natural Moisture Content, % - @
Depth | Elev. | & | ¥ O |* Point-Load elalslg - Pl i CLL
(" ® g 3 LR St;ag}cj;rh . . DESCRIPTION 2lo|g|uw|s 3 Blows perfoot - (O
lesesl ® 1 & ]S |&] ® NEBREBEIR 10 20 30 40
—0.3—1654.5 \Topsoil - 4"/2.5' soil removed before drilling I EE SRR R R R R R
B 5 Medium dense brown SANDY SILT (A-4a), little gravel; contains
T ! g| 18 ! sandstone fragments; damp.
™ Severely weathered grayish brown SANDSTONE, argillaceous.
o 5.1 18 2
| P 3
N 50/4| 16 '
_ 7 . 4
10— gl 18
—11.3—1-643. 51562 5 - .
i 3 Medium hard gray and brown SANDSTONE,; very fine to fine
i grained, moderately to highly weathered, argillaceous,
micaceous, thinly bedded to thickly bedded, highty fractured,
] with typical low angle clay filled fractures.
15 Core | Rec IRQDI @ 15.7-15.8',16.1'-16.3", broken zones.
- 104" | 104" [ 93%
—16.6—638.2
m i Hard gray SANDSTONE; very fine to fine grained, slightly
- weathered, argillaceous, micaceous, thinly bedded to thickly
- bedded.
—20.0—1634.8 '
] Bottom of Boring - 20.0°
25—
11




12:99 PM ]

[ 11/12/2007

FILE: 0121-3070~01

DLZ OHIO INC. " 6121 HUNTLEY ROAD, C

.BUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc. | Project: SC1-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-166 | tocation: Sta. 302+85.4, 47.1 ft. LT of SR 823 CL Date Drilled: 9/23/04
Sample Hand WATER GRADATION
Mo, Penatro. | COSERVATIONS:  \yaier seepage at: None
. g ® meter Water level at completion: None {prior to coring) ® STANDARD PENETRATION {N)
© (tsf} / 6.8 (includes drilling water) Giwl|® . )
Deptn | Eov. | & | § S |« point-Load HEIE E | e Mersture Content, % - ®
() (i) 2 3 o |3 Strength al ol il 8
2 i <{U|Ejuw|n|O Blows per foot - (O
leoas 2 g 5 Sf (psi) DESCRIPTION N3 el Bed eg B 0 o e 0
[—0.4—603.79 S\ Topsoil - 5"/1.1' soil removed before drilling H
] 3, a5 Very stiff to hard brown SILT AND CLAY (A-6a), little to some
] 4| 18 } : gravel; contains sandstone fragments; damp.
] 5
5 18 2 40
5 —| &
—6.0—598.1 ' : ai
7 ot so7. 1 .l 10 B3 Severely weathered brown SANDSTONE, argillaceous.
’ ' Medium hard gray and brown SANDSTONE; very fine to fine
N grained, highly weathered, argillaceous, micaceous, thickly
- bedded, moderately to highly fractured.
10 — Core | Rec §RADIL | 4q0p : ] .
| i0.7—lse3ad] 72| 72 P B5% @7.7-7.8',8.0-8.1,8.5-9.7', high angle clay filled fractures.
R R Hard gray SANDSTONE; very fine to fine grained, slightly to
= moderately weathered, argilaceous, micaceous, thinly bedded
; to thickly bedded, slightly fractured to unfractured.
i @ 8.2,8.9',9.8', low angle rust stained fractures.
15—
] Core | Rec fRQD . .
120" | 120 Jroowfy 43
20—
25 — .
] Core | Rec I RQD/|; .
n sar | 84 Jioow 3 T8
30.0 | 574.1 Bottom of Boring - 30.0'




I 1E/12/72007 12:49 PM )

FILE: 0121-3070-03

. - DLZ OHIO INC. " 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040 !

Client: TranSystems, Inc. | Project: SCI-823-0.00 : | Job vo. 0121-3070.03
LOG OF: Boring R-167 '} Location: Sta. 302+63.9, 232.4 ft. RT of SR 823 CL : Date Drifled: 8/26/04 . to  8/27/04
Sampla Hard WATER GRADATION
No. Porotio- OBSERVATIONS: - \water seepage at: 6.0
. E o meler Water level at completion: None (prior to coring) . STANDARD PENETRATION (N}
by S tsf) / 5.7 (includes drilling water) FARIRIR: Natural Moisture Content, % - @
Depth | Etev. | & | & O |* Point-Load AEIEIE o Pl — L
®) ™ H 8 g | g| Stength - 2lo|=|u|B]|3 Biows
2 ; . perfoot - (O
| 5584 3 & 518 (psi) DESCRIPTION BRI 10 Q___30 40
-—0. -558. 1 _\Topsoil_a" I M B B B
7] 8 Very stiff brown SANDY SILT (A-4a}, trace clay, trace gravel,
7] 81 1l 18 ! 38 contains sandstone fragments;.damp.
7 %12 2 2.0
5 — 114 18 ‘
S5 7552.9 - ' Stiff to very stiff brown and gray SILT (A-4b), some clay, trace ° :
ﬂ 5 5| 18 3 2.0 fine to coarse sand; damp. _ 0| 1}-|9]|71]|20]:
T Medium dense brown GRAVEL WITH SAND AND SILT (A2-4),
] 12 4 dry to damp.
10— 12| 18
i ¢ 1 5
] ‘.’J14 18
—13. 45,4
307 4s 3 Very stiff gray SILT (A-4b), little fine to coarse sand, little clay, HEH
7] 1 el 18 6 35 trace gravel; contains sandstone fragments; damp. 9| 7] -] 9le1[14]::
15 — : '
—15.56—1542.9-
- 5 Medium dense brown SANDY SILT (A-4a), little gravel, trace
. zam 18 7 clay; contains sandstone fragments; damp.
] 5 5 8
20 — a9 18
—20.5—1537.9
- Medium hard gray to brown SANDSTONE; very fine to fine
- grained, moderately to highly weathered, argillaceous,
—22.6—535.8 .l micaceous, thinly bedded to thickly bedded, highly fractured,
\\:ith typical high angle clay filled fractures, contains few
. rgillaceous laminations.
25 — Core | Rec RCLD Rl ves Hard gray SANDSTONE; very fine to fine grained, moderately tg
i 1147 | 114" B 72% slightly weathered, argillaceous, micaceous, thinly bedded to
| thickly bedded, moderately fractured. :
@ 22.0,22.5', low angle clay filled fractures.
7] @ 24.9',25.8',26.3', low angle fractures.
30.0 [ 5284 Bottom of Boring - 30.0°




9;37 PM ]

007

[ 11/12/

FILE: G121-3070-032

Chient: TranSystems, Inc.

DLZ OHIO INC. = 6121 HUNTLEY ROAD, C&US, OHIO 43229 * {614)888-0040

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-168

] Locarron Sta. 302+66.0, 615.4 ft. RT of SR 823 CL

Date Dritled: 8/26/04

Sampla Hand WATER GRADATION
an .
No. Porstio- OBSERVATIONS:  \yter seepage at: 8.5
. £ o| meter Water level at completion: None (prior to coring) ® STANDARD PENETRATION (N)
o 5| s/ 5.% (includes drilling water} IR Natural Moisture Content, % - @
D?fgth E;z)v. § E 0 *,;(:int-L;)nad glalala|. ] pL L
2 ] 218 reng Qol|s|u|a|o Blows per foot - O
5534 g g Z1&| tes) DESCRIPTION sleislslsls 0 o % ™ 4o
—0.3—]-553.1 —\Topsoil - 3" Y EREEE REREN BN :
N 3 Loose to medium dense brown GRAVEL WITH SAND (A-1-b};
] 6 gl 18 contains sandstone fragments; dry.
N > 4 2
5 —| 2| 18
—5.5—1-547.9 - -
- 3 | Very stiff brown SANDY SILT (A-4a), little gravel, damp.
_ 5 1 18 3 3.0
- 2, 4 2.5 :
10— 41 18 o ) !
7] L] @ 11.0', sandstone fragments, moist. RS
_ 5 5 20 S
gl 18 ' R
—13.0—1-540.4 RN N
3 Very stiff to hard gray SILT (A-4b), little fine sand, trace gravel; SESRTERE
7 4] 1 6 4.0 contains sandstone fragments; damp. ] ERSS
15— i
1 % 7 35
7] 6] 18 T :
7] 12 8 40 i
20 — 181 18 ‘
—20.5—1-532.9+ N I d
u FED ) 9 Severely weathered gray SANDSTONE. SR REEEE ERREE ERREN b
[—21.5—1531. HESE N R IR
- Hard gray SANDSTONE; very fine to fine grained, shghtly SERARRRREERER RERR
- weathered, argillaceous, fossiliferous, micaceous, thickly AERSSHERRRE RRRRE N
] bedded, slightly to highly fractured, contains few argillaceous SRR AR
Iammatlons HEEEER B R
25 : EERIEREE L
i Core | Rec WRQD|o [ .g4n : Pritliitd
108" | 108~ J 97%|" @ 21.5',21.9',22.8', low angle fractures. SEER ERER :
ag R R




| Job vo. 0121-3070.03

| Project: SC1-823-0.00

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C(.US. CHIO 43229 * (614)888-0040

Client: TranSystems, Inc.
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DLZ OHIO INC. * 6121 HUNTLEY ROAD, ‘US.OHIO 43229 * {614)888-0040

client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-171

Date Drilted: 9/22/04

12:49 PM )

[ 11/12/2007

9121-3070-03

FILE:

| Location: Sta. 306+41.8, 398.7 fi. RT of SR 823 CL

Sample Hand WATER GRADATION
No. Poretro. | CESERVATIONS:  water seepage at: None
. £ o| meter Water level at completion: None (prior to :Oﬁ'ing) o) o : STANDARD PENETRATION (N)
5 {tsf) / 4.5' (includes drilling water Blo|lo|w isture Cont }
pepth | Elev. | & | S |- Point-Load HEILIE IS Nar:;f’ Moisture Conlent, %LL d
(ft) (ft} ¢ 3 o | 9| Strength Sl el Izl
3 2|8 : (G|S|wta|O Blows per foot - )
s S & |8 (psi) DESCRIPTION VY vt Bed g B v 0 ; 0 = 40
—0.3—1645.8 —\Topso" _ 3!- i M HE I R HE
B 25 2| o 1 Severely weathered brown SANDSTONE. g
- s | T M 2
—5.0—641.1 - : _ {
Medium hard to hard brown and gray SANDSTONE; very fine to :
n fine grained, moderately to highly weathered, argillaceous, :
-] micaceous, thinly bedded to thickly bedded, moderately
- fractured, with typical high angle rust stained fractures.
| Cora | Rec RRQD . :
06" | 06" fJsr%iN| 202 .
10 —
157 @ 15.2', low angle rust stained fracture.
~l Core | Rec ' RQD R-2 :
- 8a" | 84" R8B%
—18.0—628. 11 ' - . ———
] .Hard gray SANDSTONE; very fine to fine grained, slightly
weathered, argillaceous, micaceous, thinly bedded to thickly
—20.0—1-626.1 bedded, slightly fractured. ‘ '
- Bottom of Boring - 20.0".
25 —
-]




:49 BM ]

12

o207

[ 1/12/

FILE: 0121-3070-021

DLZ QHIO INC. * 6121 HUNTLEY ROAD, CC.US. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-172

| Location: Sta. 306+32.2, 647.2 ft. RT of SR 823 CL

Date Drilted: 9/15/04

Sampla Hand WATER GRADATION
No. Porotio- OBSERVATIONS:  -\noior seenage at: None
. E ® meter Water level at completion: None @ STANDARD PENETRATION (N}
o | (tsh/ SRR Natural Moisture Content, % - @
Depth | Elev. | & g © |* Point-Load| A = PL | ' LL
) ® g 8 g | 3| Strength SCRIPTION § 3 = um. 5|3 Btows per foot - ()
lsees| 8 | & || S[&] ©¥ DE N EREE 1020 30 40
~.—-{).3-j]_1565l(}_ -\\:rt);)s()“ _ t;" ; I E E E RN B [
5 Very stiff brown SANDY SILT (A-4a), some gravel, little clay; :
N 5 1 2.25 : 26(11] — | 7(40[16]:
7| 18 damp. :
N 1214 2 3.0
5 —| 13| 18 '
—5.5—1-563.8+ -
— 30 Severely weathered brown and gray SANDSTONE,
| o sgpqdns | 10 § 3 _ argillaceous. _
N Soft to medium hard brown SANDSTONE; very fine to fine
grained, highly weathered to decomposed, argililaceous,
N core | R RQD micaceous, thinly bedded 1o thickly bedded, highly fractured,
| re ec : : ; ;
10 7 | 7= B4 R with typical high angle rust stained fractures.
—13.0—1556.3
© Hard gray SANDSTONE; very fine to fine grained, moderately to
] highly weathered, argillaceous, micaceous, thinly bedded to
15— thickly bedded, moderately fractured, contains few argillaceous
- core | Rec BRaD . kaminations.
- sa | sa~ [ o0% |2 612 .
@ 13.1,14.0',18.7", low angle rust stained fractures.
-—20.0—1-549.3 ' -
i Bottom of Boring - 20.0'
25—
a0




12:49 PM )

[ 11/12/2007

FILE: 0121-3970-03

. DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.IBUS. OHIO 43229 " "(614)888-0040 ,

Client: TranSystems, Inc. | Project: SCI1-823-0.00 : | ob no. 0121-3070.03
LOG OF: Boring R-177 | Location: Sta. 310+79.1, 269.6 ft. RT of SR 823 CL Date Drifted: 8/31/04
Sample 'H 4 WATER GRADATION
an .
No. Porsto- OBSERVATIONS:  \yoier seepage at: 5.0
. = ® mater Water level at completion: None (prior to coring) o STANDARD PENETRATION (N)
g N 3| s/ 5.6' (includes drilling water) Sl2|2le Natural Moisture Content, % - @
Depth | Elev. g s © 1* Point-Load AR IRIR | . L N
(ft) () ¢ 3 2|g Strength . DESCRIPTION gll=lel5]8 Blows per foot - O
ssinl & | & ([ S8 ' SNEEEREER 1020 30 _ 40
=0, 3—1-580.8 _ ~\Topsoil - 4" FE ::-E
7 9 5 ; - Medium dense brown SANDY SILT (A-4a), little gravel, damp. '
E 10! 18
. 9 o )
5 — gl 18
1
_ 211 18 3
-—8.5~—1-572.6 : - - -
— 3 4 4 Loose to medium dense brown and gray SILT (A-4b), trace fine
10 — 4] 18 to coarse sand, trace gravel; damp to moist. '
. 5 @ 11.0-12.5', some fine to coarse sand.
_. 16 5 211 - |23)51|13
19} 18

—14.0—t567.1200 1 0 X 6

Medium hard gray and brown SANDSTONE; very fine to fine

15— grained, slightly to highly weathered, argilaceous, micaceous, '

-] - thinly laminated to thickly bedded, moderately to highly H

o] %%';e Re“c RCE’D R-1 244 fractured. : vl .

[C Eaid R ‘ - : SESARRRE s

] ' @ 13.3-13.418.2-18.5",19.5"- 19.6", broken with typical low Prirpidiig ;
. angle clay filled fractures. SR ERREA RN P
—20.0—1-561.1 R R E R I
| Bottom of Boring - 20.0' SRR ERRER ERREN

%]




. DLZ OHIO INC. “ 6121 HUNTLEY ROAD, CO.US, OHIO 43229 * (614)888-0040 j

Medium hard to hard gray and brown SANDSTONE; very fine to

fine grained, moderately to highly weathered, argillaceous,

-—7.1—=1-559.1 micaceous, medium to thickly bedded, broken, with typical low
. angle rust stained fractures. -

_ Hard gray SANDSTONE; very fine to fine grained, slightly

Core | Rec MRQD weathered, argillaceous, micaceous, thinly laminated to thickly

ctient: TranSystems, Inc. | Project: SCI-823-0.00 : | Job No. 0121-3070.03
LOG OF: Boring R-178 | Location: Sta. 310+11.3, 568.7 ft. RT of SR 823 CL - Date Drilled: 8/31/04 to  9/1/04
Sample Hand WATER GRADATION
an .
No. Poroto OBSERVATIONS:  Water seepage at: 2.5' _
W E o meter Water feve! at completion: :l%m(e (grit:jr to :ﬂ:ing) e ° STANDARD PENETRATION (N}
° 5 (tsft/ .0° (includes drilling water Slole|lw . o
Depth | Etev. 8 g. S « Pointd 6ad g’) E} 5:? g . Nar;zar Moisture Contant, A.LL ®
| @ | ¢ | g || o|g| Stength ' DESCRIPTION 8ls|=|w!5|8 Blows per foot - O
B QD H s -
C lses2l @1 & || & |a (ps?) : SEBBEE 1020 - 30 _ 40
—0.2—-566.0- N\Topsoil - 2" IR R :
7] 2 . _ Loose to medium dense brown SANDY SILT {A-4a), liitle SESERRES:
. gl 18 gravel, trace clay; damp to moist. SRARERE
—3.0—1-563.2 - R
T Severely weathered brown SANDSTONE. PR
a s | 10 | 2 e
—5.0—1561.2 :

12:49 PM ]

{ 11/12/2007

10— 120" | 120~ J 85% [N bedded, slightly fractured.
7 @ 13.4', low angle clay filled fracture.

15— :
7 Core | Rec RQD -
- ‘60" | 60~ Jer|iy 6% §

—20.0—-546.2 : ;

i Bottom of Boring - 20.0'

25—

FILE: 0121-3070-03
|

a0 HHIEEEINRES




12:49 FH |

[ 11/12/2007

21-3070-03

FILE: 01

DLZ OHIO INC. = 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

'Y

client: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring R-182 | Location: Sta. 319+23.5, 118.7 ft. RT of SR 823 CL Date Drilled: 9/28/04 to  9/29/04
Sample H . WATER GRADATION
ar .
No. Penetro- OBSERVATIONS:  \yater seepage at: None
. "'5.; o meler Water leve! at completion: Nong {prior to cgr_ing) @ STANDARD PENETRATION (N)
e S {tsf) / 4.6' (includes driling water) 2188 Natural Moisture Content, % - @
Depth | Elev. | & & © |* Point-Load 4AEIEIR - oL | LL
® ™ H § 2 § Strength DESCRIPTION :E'b’ o= 2 5|8 Blows per foot - ()
o1 6838 S| &l &l& P9 NRIRREE 1020 30 _ 40
' Topsaoil - 12" RN BB B
—1.0—682.85 - Prb RS
4 1 Medium dense to dense brown and gray GRAVEL WITH SAND P 5
7 7) 12 AND SILT (A-2-4), little clay; contains sandstone fragments; :
. damp.
7] 8 16 2 63| 2|--{ 6}19|10
5 —] 19] 18
i 3 9 3
] 18] 18
—8.0——1-675.8
7 Severely weathered brown SANDSTONE, argillaceous.
N 9 4 . _
10— 15; 18
- ¢ 5 5
7] al 18
—14.0—669.84%8,, | & || © ,
_ Soft to medium hard brown and gray SANDSTONE; very fine to
15 fine grained, highly weathered, argillaceous, moderately '
-] fractured, contains moderate argillaceous laminations.
7 Core { Rec gRQD R-1
_ 80" | 55 M28%
—20.0—1-663.8 - :
] Bottom of Boring - 20.0°
25—
30




12:49 PM 1

{ 1121272007

0121-3070-03

FILE:

. .DLZ QHIO INC. * €121 HUNTLEY ROAD, &US. OHIO 43229 * (614)888-0040

Ciient: TranSystems, Inc. | Project: SCI-823-0.00 - | Job No._0121-3070.03
LOG OF: Boring R-184 | Location: Sta. 319+26.4, 357.1 ft. RT of SR 823 CL : Date Dritled: 9/29/04 .
Sample Hand WATER - " GRADATION
No. Penetro | COSERVATIONS: - warer seepage at: None
. Iy meter Water level at completion: None (prior to coring) o STANDARD PENETRATION (N)
© ~ g (tsn / 19.3' (includes drilling water} GBlw|lolw Natural Moisture Conftent, % - @
pepth | Eev. | & | & < |* Point-Load g & 5|3 > PL b— 1 LL
() () g § 2 § Stmn.gth ’ DESCRIPTION :-;; U= 2 % 8 Blows perfoot - )
o —|.736.4 & | 8|8 P - ' NEBBERE 10 20 30 40
Topsail - 12" RS EEEER EEEN BRI
——1.0-~1-735.4 - - -
4 8 4 Medium dense to dense brown SANDY SILT (A-4a); contains
N 121 18 | sandstone fragments;, damp.
N 1331 -
5 —] 6l 18 2
B 5 | ' Severely weathered brown SANDSTONE.
—7.0—}-729.4-208 T 3 :
' ' Medium hard to hard brown SANDSTONE; very fine to fine
7 Core | Rec JRQDI- .| .55 grained, highly weathered , moderately fractured.
= 36" | 36" R53% @ 7.0-7.5', broken zone,
10— @ 7.9'-8.3,8.4'-8.8', 9.6'-9.7',9.8"-9.9', high angle fractures.
- . @ 12.5'-13.1", high angle fracture.
| Core | Rec RQD N
15 120" | 120"  76% [V 3%
- ' @ 17.1', low angle clay filled fracture.
] ) : @ 17.2',18.3', low angle rust stained fractures.
—18.4—1-718.0 . - -
— Hard gray SANDSTONE; very fine to fine grained, slightly
20— - weathered, argillaceous, micaceous, thinly bedded to thickly
bedded, slightly to moderately fractured; contains few
n argillaceous laminations.
_ Core | Rec JRQD .
25 120" | 120 Jogn R 973
30




Clien: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C‘US. OHIO 43229 * (614)388-0040

| Project: SCI-823-0.00

[ Job No. 0121-3070.03

2:49 M )

1

[ 11/12/2007

FILE: 0121-3075-03

i

LOG OF: Boring R-184 | Location: Sta. 319+26.4, 357.1 ft. RT of SR 823 CL Date Drifled: 9/29/04
Sample Aand WATER GRADATION
No. Penstro- OBSERVATIONS: Water seepage at: None
5 :f.:_ o meter Water |level at completion: Nonle (prior to corjr_lg) @ . STANDARD PENETRATION (N)
poptn | v, | & > 8l.n grsl? L/oad 19.3' (includes drilling water) 5 E g ?, Natural Moisture Content, % - @
' 5 —_
(ft) (ft} E4 § o E Strength & © * 3| & 3 PL LL
o 3 Z|@ {psi) DESCRIPTION NEEREE Blows per foot -
40— 7084 @ o 9 |a RIF[X|FSK 10 20 30___ 40
' Hard gray SANDSTONE; very fine to fine grained, slightly SRR RS RRRR] EEREE ERES

N weathered, argillaceous, micaceous, thinly bedded to thickly

] bedded, slightly to moderately fractured; contains few

- argillaceous laminations. '

] Core | Rec RQD .

35 120° | 120" Jroow"d T3S
40 —

i core | Rec JROD|e | w76 @ 41.2'-41.4', high angle fracture with weathering.

_ 60" | 60" J100%]

—45.0—1-691.4 -

] Bottom of Boring - 45.0'
50 —
55 —




12:45 FM )

21-3070-G3

FILE: 01

. .DLZ QHIO INC. * 8121 HUNTLEY ROAD, C(!US. OHIO 43229 * (614)888-0040

| 1171272007

Crient: TranSystems, Inc. | Project: $C1-823-0.00 - | Job No. 0121-3070.03
LOG OF: Boring R-185 | Location: Sta. 322+09.9, 269.8 ft. RT of SR 823 CL Date Drifleg: 9/2/04
Sample Hand WATER GRADATION
No. Poreetr- OBSERVATIONS: . \uaier seepage at: None
. £ o| meter Water level at completion: None ° STANDARD PENETRATION (N)
e 3|, s/ EARIRAR: Natural Moisture Content, % - @
Depth | Elev. | & [~ © |* Point-Load ol § 3 & . Pl ' i
{ft) {ft) 2 § g | g| Stength ESCRIPTION § 2 = :). 5|3 Blows per foot -
B @ H -
_leirs| ® | & {18 ]& {ps) - ' DESCRIPTIO | =|=|=]ej= 10 20 30 40
—0.3—1-617.5- -\TODSOH-4" .' HE : S:"
T, ] 0.75 Medium stiff brown SILT AND CLAY (A-6a), little to some fine to ; P
7 2] 9 ‘ coarse sand, little silt; damp. P
—3.0—614.8- ;
3 i Loose brown SANDY SILT (A-4a), trace gravel, trace clay; :
7] 1 2 . damp.
5 — 5l 11 |
) 2501‘5 5 3 @ 6.0', very dense, moist.
—7.5—1610.3 ;
-1 ? Hard gray SANDSTONE ; very fine to fine grained, moderately
_ core | Rec MRaD weathered, argillaceous, micaceous, moderately bedded to
10— ag" | ag” o8 R thickly bedded. :
15—
Core | Rec QRQDI, ,
- 102" | 102" | 96%
—20.0—1-597.8 -
| Bottom of Boring - 20.0°
25—
21




{ 11/13/2007 ©:42 PM |

FILE: 0121-3070-03

DLZ OHIQ INC. = 6121 HUNTLEY ROAD, ‘/I

BUS, OHIO 43229 * (614)888-0040

Ciient: TranSystems, Inc.

| Projact: SCI-823-0.00

Job No. 121-3070.03

LOG OF: Boriﬂg R-186

| Location: Sta. 324+37.9, 54.6 ft. RT of SR 823 CL

Date Driled: 8/31/04

Sample Hand WATER GRADATION
No. Poreto. OBSERVATIONS: oo seepage at: None
% ::_“_ © meter Water level at completion: Nom'a (prior to oo::ir.lg) @ STANDARD PENETRATION (N)
Depth | Eev. | & | 2 8|+ plivtioad 10,0 (includes drlling water) - 2| B1 515 || Neturat Moistur Content. % - @
{f) ) 2 g 2 ‘5 Strength DESCRIPTION § 3 : 3 UEB g PLBIOWS per foot O H
Y=ol o H =
lzel B | & || 8 |&] ®¥ NERBRE 10 20 30 40
03— 7173 N\Topsoil - 3"/2.5' soil removed before drilling SRR EER R ERRRR R
] 5., . Hard light brown SILT AND CLAY (A-6a); contains sandstone
2517151 3] 11 fragments; dry.
T Severely weathered brown SANDSTONE.
] 505 4 2
—5.0—1712.6 - -
2 Soft to medium hard gray and brown SANDSTONE; very fine to
7] fine grained, highly weathered, argillaceous, micaceous, thinly
] Core | Rec JRQD R_i +390 bedded to thickly bedded, highly to moderately fractured, with
- 60" | 60" W 52% typically low angle fractures.
107 @ 10.0-10.5', 12.0-12.4', 12.9-13.3', abundant argillaceous
] laminations. )
| Core | Rec JRQD o
1 1200 | 118~ Qo1 [RY 37
—16.5—1-701.1- ' ' :
- Soft to medium hard gray SANDSTONE interbedded with
- SILTSTONE, very fine grain to fine grain, highly weathered,
| -micaeous, thinly bedded to very thinly bedded, broken.
@ 19.0'-19.3', broken zone.
20 @ 26.0'-26.3', 26.9'-27.1", argillaceous interbeds.
] @ 22.2-23.7', qu = 7,168 psi, SD! = 97.0%.
_ Core | Rec iRQD| .
25 120 | 120" [ 20% R3] 400
10N




12:49 PM |

P LLAY2/2007

FILE: 0121-3070-03

l . DLZOHIQ INC. * 6121 HUNTLEY ROAD, .ﬁBUS. OHIO 43229 * (614)888-0040 .

client: TranSystems, Inc. | Project: SCI1-823-0.00 - | JobNo. 0121-3070.03
LOG OF: Boring R-186 | Location: Sta. 324+37.9, 54.6 ft. RT of SR 823 CL - Date Dritled: 8/31/04 ‘
Sample tang | WATER GRADATION
No. Penetro- OBSERVATIONS:. " Water seepage at: None
5 :t:;‘ o meter Water level at completion: None ({prior to coring} o STANDARD PENETRATION {N)
- S tsf) / 10.0° {includes drilling water) © =] ; o _
peptn | Elev.| B | & 31. Pcfinr-Loa J g E s E Natural Moisture Content, % - @
@ | @ | ¢l §| o3| Stenon B5|5|2|3|8] amererror O
. i ) ows per -
nn__| 6876 a 21|58 (b : DESCR[PT’ON LIRS 10 20 30___40
JL30.0_7-687.6 Soft to medium hard gray and brown SANDSTONE; very fine to| - SRR R REE RS RN R RR
N fine grained, moderately to highly weathered, argillaceaus, '
. ‘ micaceous, thinly bedded to thickly bedded, highly fractured, ;
-] ) : with typical low angle fractures.
| @ 31.4'-31.6',32.5'-39.1", abundant argillaceous laminations.
| Core | Rec gRGD|, " .
35 120" | 117 3[4 478
N ' @ 33.6',33.9', low angle clay filled fractures.
] @ 39.0'-39.4', fine to medium grained,' poorly cemented.
—40.0—1677.6
| Bottom of Boring - 40.0
45—
50— HIILHY
55 —
£




[ 11/32/2007 12:49 PH ) -

FILE: 0121-30706~0)

Client: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| Job Mo, 0121-3070.03

LOG OF: Boring R-192

| Location: Sta. 328+77.3, 131.7 ft. RT of SR 823 CL

Date Dritted: 9/2/04

Sample tand WATER GRADATION
No. Poretro. | CESERVATIONS:  \ater seepage al: None
. E © meter Water level at completion: None {prior to coring) o : STANDARD PENETRATION (N)
peotn | & ‘g > g . (fs? L,oad E, E E B Natural Moisture Content, % - @
ep ev. g 0int- o 3 _—
) : (") § g 2 3 Strength DESCRIPTION 5 3 g 2 % g PLBJ'OWS per foot - OLL
= D
C lesas) = | & |88 : | =ix|=|x|= 1020 30 _ 40
0.2 6947 M\ Topsoil - 2°/1.5' soil removed before drilling SRS ESERE REREEERRRY RRES
7 KB . Medium dense brown SILT (A-4b), trace fine to coarse sand;
N 12| 1 damp.
Bl R 9 Severely weathered brown SANDSTONE, argillaceous.
7 30 2 ' '
505 14 :
o orese. Soft to medium hard brown SANDSTONE; very fine to fine:
n grained, highly weathered to decomposed, argillaceous, thinly
. Core | Rec IRQD |, _bedded to thickly bedded, broken with typical low angle rust
_ o | a2~ f o% %! stained fractures; contains moderate to abundant argillaceous
_ laminations.
10— @ 11.5-12.3', contains few argillaceous laminations.
—12.3~—682.6 .
__6 Soft to medium hard gray SANDSTONE interbedded with
N SHALE, very fine to fine grained, decomposed to highly
r5— Core | Rec fIraD| weathered, highly fractured.
120" | 120" || 43%
—17.7~+-677.2+ —— -
n ~ Medium hard brown and gray SANDSTONE; very fine to fine
— grained, moderately to highly weathered, argillaceous,
20 — micaceous, medium bedded to thickly bedded.
@ 19.4'-21.3', few to moderate argillaceous laminations.
n @ 20.4'-20.8", broken with typical low angle rust stained .
—21.8—673.1 fractures '
] @ 21.3'-21.8', fine to medium gralned calcareous poorly
cemented.
7] core | Rec Nrapl. Medium hard to hard gray and brown SANDSTONE; very fine to
25 — 120" | 120 ll 20% [R3 fine grained, moderately to highly weathered, broken,
= "argillaceous, micaceous, thinly bedded to massive; contains few
| argillaceous laminations.
| @ 25.2'-25.3',28.4'-28.8', high angle fractures.
30.0 | 664.9 Bottom of Boring - 30.0'




+ DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS. OHIO 43229 * (614)888-0040

12:59 PM |}

2007

[ 11/12/

FILE: 0121-3070-032

client: TranSystems, Inc. | Project: SCI-823-0.00 _rJob No. 0121-3070.03
LOG OF: Boring R-193 | Location: Sta. 329+27.5, 337.2 ft. RT of SR 823 CL Date Drilled: 9/2/04 . '
Sample Hand WATER : GRADATION
No. oo OBSERVATIONS': " ‘Water seepage at: None
. E g meler Water level at completion: None {prior to coring) o STANDARD PENETRATION (N} '
U] b=
L (tsf) / LR - A -] p 9 -
pepth | Elev. | & | B O | point-Load HEIEIE RN Na’;f’ Moisture Content, /LL ®
() () 4 3 o | y| Stength =1 Y e A
0 2 ; <|loiZ|luw|®]|C Blows per-foot -
ool B | & || S|E] © DESCRIPTION NHMMMN Bows perfoot - O
—0.3—641.7 —\Topsail - 3" H IR E RS B
B 2 . . Medium dense brown SANDY SILT (A-4a); damp. P
] 24| 12 i
—3.0—1639. - P
3 0___ 7 T 3 2 Severely weathered gray SANDSTONE, argillaceous. i
—5.0—637.0- ¥
e Medium hard gray SANDSTONE; very fine to fine grained, i
] slightly to moderately weathered, argillaceous, micaceous, thinly P
- Core | Rec JRQD|G bedded to massive, broken to highly fractured, contains i
- 60" | 60" B62%]| moderate argillaceous laminations. P
] @ 5.0-7.6', highly fractured, with typically low angle clay filled
10— fractures. %
] Core | Rec RQD
5 120" | 120" | 88% [ 2 :
] @ 17.0',17.1'19.7" low angle clay filled fractures.
—20.0—622.0 §
] Bottom of Boring - 20.0' ;
25—
e lnl l




12:49 PN ]

1-3070-03 [ 11/12/2007

-

FILE: 01

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

MBUS, OHIO 43229 * (614)888-0040

ciient: TranSystems, Inc.

| Project: SC1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-203

Date Dritled: 9/7/04

| Location: Sta. 345+21.9, 234.9 ft. LT of SR 823 CL

10

Bottom of Boring - 25.0'

Sample Hand WATER GRADATION
arl .
No. Penatro- | CESERVATIONS:  \water seepage at: None
. = ® meter Water leve! at completion: 5.5 (after coring) @ - STANDARD PENETRATION (N)
i N (tsf) / Elz|ele Natural Moisture Content, % - @
Depth | Eev. | 8 1 § * Point-Load g § § § . L : °LL
3 h o e =18
@@L g8 5|8 e DESCRIPTION NMENREE Biows per foot - O
s798] ® | @ || G |a SNHEIEREIEIES 1020 30 40
0 -
No Topsail
- 13 Hard brown SANDY SILT (A-4a); contains sandstone
-1 9 al 18 ! '4'0 fragments; damp.
i 19
181 ol 18 2. 4.5+
5 — .
—5.5—1-574.31
- 15 Hard gray SILT AND CLAY (A-6a); damp.
i 2931 18 3 4.5+
—8.1—=571.7 - -
R e N 4 4.5+ Medium hard gray and brown SANDSTONE; very fine to fine
grained, moderately to highly weathered, argillaceous,
10— Core | Rec JRQD micaceous, thinly bedded to thickly bedded, moderately to
R_1 y y
- 59" | 59" Q93% highly fractured, with typical low angle clay filled fractures;
] contains few argiflaceous laminations.
@ 8.6'-11.4', fissile.
15—
_ Core { Rec RRQD R-2
120* | 120" J100%
20— i
_ Core | Rec jRQD R-3 :
24 | 24" P100%| q
—25.0—1-554.8 :




DLZ OHIO INC. * 6121 HUNTLEY ROAD, .MBUS. OHIO 43229 * (614)888-0040

2:49 FH ]

2007 1

2/

1-3070-03 [ 11/1

-

FILE: 01

ciient: TranSystems, Inc.

[ Projoct: SCI-823-0.00 -

|

Job No. 0121-3070.03 .

LOG OF: Boring R-205 ] Location: Sta. 345+24.0, 332.6 ft. RT of SR 823 CL Date Dritted: 9/2/04 to  9/7/04
Sample Hand WATER : GRADATION
No. Penetro- OBSERVA TION‘S"' "Water seepage at: None
. § ® meter Water level at completion:.2.2' (after coring) o STANDARD PENETRATION (N)
S g s/ 52| El® Natural Moisture Content, % - @
Depth | Elev. | & | & O [+ Point-Load| g5l ala . L L
" ® g § 2 2 Strength DESCRIPTION § Ul Euw E 8 Biows per foot - ()
Clessa| 81 &) 5 |&] #¥ NRBRREE ) o 30 40
~—0.2=1-358.0H N\Topsoil - 2" vl NI R B
7] 504 13 1 Severely weathered brown SANDSTONE.
-] 501 |1 ! 2 @ 3.5, gray.
B Medium hard to hard gray SANDSTONE; very fine to fine
_| grained, moderately to highly weathered, argillaceous,
| micaceous, thinly bedded to thickly bedded, moderately
fractured, with typical high angle clay filled fractures.
— Core Rec RQD N ¥ ] ] ’ ' ' . t .
o | 90~ N72es IR @ 6.9-7.0, 8.1-8.2', 9.9- 10.0", 10.4-10.5", 10.8-11.0", clay
n filled fractures. .
107 @ 13.1-13.2', 14.1-14.2', clay filled fractures.
7 @ 18.5-21.8', very fine grained, friable.
15— Core | Rec fRQD|. '
-] 84" | g4~ Q 68%
20 —
| Core | Rec fRaD @ 20.2'.21.4',21.6', low angle clay filled fractures.
72" | 72° R 94%
—25.0—1-533.2 —
] Bottom of Boring - 25.0'
10




12:49 PM |

[ 11/12/2007

FILE: 0121-3Cc70-03

DLZ OHIO INC. * 6121 HUNTLEY ROAD.!‘

MBUS, OHIO 43229 * (614)888-0040

Cliient: TranSystems, Inc.

| Project: $CI-823-0.00

Job No. 0121-3070.03

LOG OF: Boring R-2154

Date Drilted: 1/11/06

Y Location: Sta. 286+03.1, 117.5ft. LT of SR 823 CL

Sample Hand WATER GRADATION
No. Parate OBSERVATIONS:  \yier seenage at: 9.0
. g o| meter ' Water leve! at completion: None (prior to coring) P . STANDARD PENETRATION (N)
S S| (sh/ 20.7 (includes drilling water) & Bi8® Natural Moisture Content, % - @
Depn | Eev. | & | § O |* Point-Load gl alale] |~ ol o——
(") ") g 8 _g § St;:gglh DESCRIPTION &h UiE|w & 8 Blows per foot - O
o878 & & 5| & FAEIEA AR 10 20 30 40
Topsoil - 9" IR ERE R EREE R R IR
8——}-787.1 -
0 2013 , Severely weathered brown SANDSTONE, argillaceous.
N 17] 12
i 5075 5 2
0—1-782. - - '
° 8 Medium hard to hard grayish brown SANDSTONE; very fine to
" fine grained, highly weathered, argillaceous, massive,
-1 moderately to highly fractured.
- @ 5.0-6.2, high angle, filled fracture.
-1 Core { Rec gRQD . '
103" | 103" 7 X7 TO%8 -
10—
| @ 11.3-11.8', high angle fracture.
@ 13.2'-13.4', 14.2'-14.5", 16.1'-16.3, high angle iron stained
7] fractures. :
— @ 13.6'-14.0', broken zone.
15—
-
—17.5—1-770.4- : _ —
— core | 'Rec BRraD Soft to medium hard gray SANDSTONE; very fine to fine
] 120 | 120~ Be3os R4 7278 grained, moderately weathered, argillaceous, micaceous, thinly
00— laminated to thinly bedded, moderately fractured, contains
moderate to abundant argillaceous laminations.
= @ 17.7'-18.1", high angle, iron stained fracture.
: @ 22.1'-22.9, vertical fracture, iron stained.
25 —
—27.1—=1-760.8~ -
a Medium hard to hard brown and gray SANDSTONE; very fine to
Core | Rec MRQD|,_ . fine grained, moderately to highly weathered, argillaceous,
- 120" | 120" Joge |3 928 - N S
" ° micaceous, massive, slightly fractured.




[ 11/12/2007 123:;49 PH )

1-3070-03

-

FILE: ©1

DLZ QHIO INC. = 6121 HUNTLEY ROAD, .MBUS. OHIO 43229 * {614)888-0040

Client: TranSystems, Inc.

| Project: SCI1-823-0.00

LOG OF: Boring_ R-2154

| Location: Sta. 286+03.1, 117.5 ft. LT of SR 823 CL

6

| vob Mo, ©0121-3070.03

Depth
{fl)

Elev.
(ft}

757.9

Blows per 6"

Sample

No.

Recovery (in)

Driva

Press / Core

Hand
Penetro-
meter
(tsf) /

* Point-Load
Strength
{psi)

WATER
OBSERVATIONS: “Water seepage at: 9.0’

Water level at completion: None (prior to coring)
20.7 (includes drilling water)

DESCRIPTION

Date Drilled: 1/11/0

GRADATION

% Aggregate
% C. Sand
% M. Sand
% F. Sand

% Silt

% Clay

STANDARD PENETRATION (N)
®

Natural Moisture Content, % -

PL m—m———mmm4 L
Biows perfoot - (O

30

H742.9

Core
120"

Rec
120"

RQD
100%

Core
17"

Rec
17"

RQD
100%]

R-4

R-5

“1636

*1305

Medium hard to hard gray SANDSTONE; very fine to fine
grained, slightly to moderately weathered, argillaceous,
micaceous, massive, unfractured to slightly fractured, iron

stained.
@ 27.1°-31.0', iron stained.

A0

Bottom of Boring - 45.0°

10 0 30 40




Ctient: TranSystems, Inc.

DLZ OHIO INC. * 6121 HUNTLEY ROAD, (,48\)3, CHIO 43229 * {614)888-0040

| ‘Project: SCI-823-0.00

| Job Mo. 0121-3070.03

LOG OF: Boring R-2157

| Location: Sta. 201+72.6, 439.2 ft. LT of SR 823 CL

Date Drilled: 12/14/05

12:49 M |

[ 11/22/2007

FILE: 0121-3070-03

Sample Hand WATER GRADATION
No. Panatro- OBSERVATIONS: Water seepage at: 11.0~17.5
. g ® moler Water level at completion: 17.5' (prior to coring) . - STANDARD PENETRATION (N}
% 3 (tsf) / 0.0’ (includes drilling water) . g B[ E|® Natural Moisture Content, % - @
Depth | Elev. | & E; O |* Point-Load AEIEIR - Pl —— 4w
W @ g g || g|g| Stensh 2lo|=|w|5|3 Blows per foot -
2 ; perfoot - )
| 5706 2 g |8 {psi) DESCRIPTION N e e e e e 0 p » “
[—0.1—1-579.5+ \Topsoil - 1" SRR BRI RN B
] 5 Medium dense brown GRAVEL WITH SAND AND SILT (A-2-4),
N 1® 6] 5 ! trace to little clay; contains sandstone fragments; damp.
| 3 s )
5] 11| 9 '
i ® 3 23[31| - [14]|23] o | NdntPlagtic
13} 10 ) ' R RS
. 71.
Bl KA 5 , Loose to medium dense grayish brown SANDY SILT (A-4a),
] 4 ol 11 4 trace to little clay, trace to little_gravel; damp to moist. 916 - {19]45| 41
10— . - )
] 5 iyl
| 5 5 16[32] -- [13|31] 8 | Ndrt-Piastic
44 13 : EERA RS
—13.0—566.67 .
v} Medium dense grayish brown GRAVEL WITH SAND AND SILT
7] 8 al o 6 (A-2-4), trace clay; contains sandstone fragments; damp.
15— i
N 3 ; :
] gl 14 7 o
—18.0—1-561.61 . . -
_ . Severely weathered brownish gray SANDSTONE, argillaceous. |-
—19.0—1s606{204 12 B 8
] Medium hard to hard gray SANDSTONE; very fine to fine
20 grained, slightly to moderately weathered, arg1||aceous
] micaceous, moderately to highly fractured.
] 19.0'-19.2', 21.8"-21. 9', 22.0-22.1', broken.
A 19.2'-20.3', core loss.
| Core | Rec RQD .
120" | 106~ Q3% [N 7586
25 —
—29.0—1-550.6
0 Bottom of Boring - 29.0'




12:49 PM |

[ 11/12/2007

FILE: 0121~-3070-903

DLZ QHIQ INC, = 6121 HUNTLEY ROAD, .VIBUS. CHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring R-2160

Y Location: Sta. 205+62.8, 372.4 ft. LT of SR 823 CL

Date Drilled: 12/19/05 fo

12/20/05

Depth
{fl)

Elev.
()

597.7

Blows per 6"

Racovery fin)

Sample
No.

Press / Core

Drive

Hand
Penetro-
meler
{tsf) /

* Pgint-Load)|
Strength
(psi)

WATER

OBSERVATIONS:. Water seepage at: None

Water level at completion: 3.7 (includes drilling water)

DESCRIPTION

GRADATION

% Aggregate
% C. Sand
% M. Sand
% F. Sand

% Sift

% Clay

STANDARD PENETRATION (N)
Natural Moisture Content, % - @
PL bb—————+———— (L
Blows per foot - ()

8.0

597,57

2013

5015

10—

589.7

Core
60"

Rec
&0"

RQD
100%

Core
a4

—577.7

Rec
84"

RQD
100%,

*1665

992

[\Topsoil - 2"/1.6' soil removed before drilling_

Severely weathered brown SANDSTONE.

Very hard gray SANDSTONE; fine grained, moderately
weathered, argillaceous, micaceous, massive, moderately to

highly fractured, burrows.
@ 8.3'-8.7', iron stained.

. @8.3, 85, 88, 9.4, low angle fractures.

@ 18.4'-18.9', calcareous.

Bottom of Boring - 20.0'

P P Pt IR
oo PRI e e
I e ey P
] IR IR Py
IR IR I IR
IR R I Boror e
IR IR v AR
IR Ero IR} IR
PR I o IR
I oo P IR
Vo oo Voo IR
o oo IR Ve
o I IR R
o [ oo Ve
PR oo Voo IERER
I v i IR Voo
o ' i P Voo
Vo b o Voo
I b ] v '
I v i e ' ‘
I [ i IR ’ N
I I i e P
I Vo IR oo
o I ' v ’ *
e AR oo ' .
I ‘ ‘ oo ' +
IR i | ' o
I i i [ +
PRI + i ] M

10 0 30 40




9:37 PM )

2/2007

[ 11/1

0lZ21-3070-03

FILE:

DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.lBUS. OHIO 43229 *"(614)888-0040

Client: TranSystems, Inc,

| Project: SCI-823-0.00

—

| Job Mo 0121-3070.03

LOG OF: Boring R-2168

Date Dritled: 12/20/05

Depth | Elev.
{f) R

678.7

Blows per 6*

Recovery (in)

Sample

No.

Drive

Prass / Core

{ Location: Sta. 302+46.9, 253.1 ft. LT of SR 823 CL

Hand
Penetro-
meter
fisf) /

* Point-Load

Strength
{psi)

WATER

GRADATION

OBSERVATIONS:  \yaier seepage at: None

Water level at completion: None

DESCRIPTION

% Aggregate
% C. Sand
% M. Sand
% F. Sand

% Silt

% Clay

STANDARD PENETRATION (N)
Natural Moisture Content, % - @
Pt pP———— L

Blows per foot - ()

—0. 2578

—S.0—673.7

(4]

15
45
501

17

—20.0—1658.7

Core
120"

Rec
117"

RQD
59%

Core
60"

Rec
60"

RQD

77%|

R1

R2|-

4.5+

1227

*1706-

\Topsaoil - 2"

Stiff brown SANDY SILT (A-4a), trace to little clay; contains rock
fragments; damp

@ 3.5-5.0', hard.

Hard brown SANDSTONE; very fine to fine grained, highly
weathered, argillaceous, laminated to thinly bedded, highly
fractured.

@ 8.2-8.4', broken zone.
@ 8.8-9.1", high angle fracture-

@ 9.1'-12.9', contains argillaceous clast.
@ 11.0-12.1', gray. '

@ 13.0'-13.6', high angle fracture.
@ 13.6'-13.7", low angle fracture.

@ 16.1',16.2',16.4',18.3', 19.1', low angle fractures.

-{@ 18.3-18.8', high angle, iron stained fracture.,

30

Bottom of Boring - 20.0'

o«
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DLZ OHIO INC, * 6121 HUNTLEY ROAD, .MBUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| project: SCI-823-0.00

| ob Mo 0121-3070.03

12:49 PH 1}

1-3070-03 | 11/12/2007

-

FILE: Q1

LOG OF: Boring R-2176 | Location: Sta. 311+92.6, 5.1 fi. LT of SR 823 CL Date Drillsd: 12/22/05
Sample Hand WATER - GRADATION
No. Penetro- OBSERVATIONS:. - \yater seepage at: 11.0-11.5'
W :5_‘ g melter Water level at completion:_13.1' (prior to coring) © STANDARD PENETRATION (N)
o (ts) / 7.5 {inside hollowstem augers) Blo|lwlw : o _
pepth | Elv. | & | & S |+ Point-Load| HEIE IS Nat:f’ Moisture Conten A'L . d
) i) g 8 e |8 Strength o el EIE
b4 ; <|C|Z|u|a|T Blows per foot - ()
| sons 8 e il 5|8 (psi) ‘ DESCRIPTION olelslselels 0 o e P
—0.3—17590.5 N\ Topsoil - 3"/1.1' soil removed before drillin A EER NN EREEE ERRRN NERE
A g
& 12 ) Medium dense brown SANDY SILT (A-4a), trace to little clay;
7 151 7 contains sandstone fragments; dry.
—3.5—1-587.3 .
- M0 2 45+ | Hard brown SILT AND CLAY (A-6a), little fine to coarse sand;
! 7] 10 contains sandstone fragments; dry to damp.
5
-—5.0—1-584.8 - .
3 4 3 25 Very stiff to hard brown SILT (A-4b), little clay, trace gravel, 2| 5| =122]53|18] :
7] 5] 13 R some fine to coarse sand; contains sandstone fragments; moist i
7 to wet.
] B L )
8 4 45+ @ 8.5-10.0', dry
10 — 123 13
. 5 @ 11.0°, contains rock fragments.
—11.5—1-579.3 5A 2.5
- a0/4 |10 B oo " Severely weathered gray SANDSTONE.
—14.0—576.8-1204 14 6
] Medium hard to hard gray SANDSTONE; very fine to fine
15 grained, unweathered, argillaceous, calcareous, massive,
] slightly to moderately fractured.
] @ 14.6', 15.6, 15.8', 15.9', low angle fractures.
i @ 15.1-15.4', lost recovery, fracture or void suspected.
| Core | Rec BRQD . @ 18.2-18.9', limestone seam.
120" | 116* [ 92% R 207?
20 —
—24.0—1-566.8
25— Bottom of Boring - 24.0'
2




DLZ OHIO INC. * 6121 HUNTLEY ROAD, ‘JIBUS OHIO 43229 ~ (614)888-0040

12:49 PM -

[ 11/12/2007

FILE: 0121-3079-03

Client: TranSystems, Inc. | Project: SC1-823-0.00 Job No, 0121-3070.03
LOG OF: Boring R-2183 ILocauon Sta. 321+48.0, 1.1 ft. RT of SR 823 CL Date Drilled: 12/27/05
Sample Mand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: None
. E ® maeter Water ievel at completion: None {prior to coring) . . STANDARD PENETRATION (N)
o 5 ({sf)/ 4.0' (inside hollowstem augers} "g (R T Natural Moisture Content, % - @
Depth | Elev. | & & O |* Point-Load elals g . oL 1 ' LL
) ® 2 é 2|2 Strength DESCRIPTION § G| = 2 & 8 Blows per foot - ()
lemal 2 1 & || S |&] ® SRR RIES 10 20 30 40
—0.2—167/2.1 M\ Topsoil - 2" A R
] 3 Hard brown SANDY SILT (A-4a), little to some clay; contains
i | ® 1 4.5+
181 17 : sandstone fragments; dry to damp. ‘
BRGAN R 5 Hard brown SILT AND CLAY (A-6a), some fine to coarse sand,
N 914 17 2. 4.5+ contains sandstone fragments; dry to damp. 24| -
5—
i 10 2 3 4.5+
i 1 | 1 .
7] 4730 4 4.5
ot -
10— 24] 18
—11.0—1661.3 -
8 Very stiff brown SANDY SILT (A-4a), some clay; contains _
|12 0—t660.3-—18 5 3.0 ; 2| 4
: ~ 1 50/4]_18 M\sandstone fragments; moist.
] Medium hard to hard brown and gray SANDSTONE,; fine
- grained, highly to moderately weathered, argillaceous,
15 — micaceous, massive, highly to slightly fractured. )
@ 12.0-14.2", 14.9-15.0', 15.315.5', 15.7-16.0', 16:7-17.4',
] y . 18.9'-19.2', iron staining.
_ Core | Rec g RQD R1 -406
120" | 119" @ 79% :
| " @ 18.5-19.2', broken.
20—
—22.0—1-650.3 -
| Bottom of Boring - 22.0'
25 —
0




12:49 PM )

[ 11/12/2007

a121-3070=03

FILE!

DLZ OHIO INC. * 6121 HUNTLEY ROAD, .MBUS. OHIO 43229 * (614)888-0040

client: TranSystems, Inc.

lProjecl: SCI-823-0.00__ .

| Job Mo. 0121-3070.03

LOG OF: Boring R-2184 | Location: Sta. 318+74.1, 247.4 . LT of SR 823 CL Date Drilled: 12/21/05
Sample Hand WATER : GRADATION
No. Poreto- OBSERVATIONS:. - \yater seepage at: None
. :&‘___ © meter Water level at completion: None {prior to coring) @ STANDARD PENETRATION (N)
© ) s k]
© (isf)/ 8.1’ (inside hollowstem augers) Glw{o]ln tural Moisture Content, % -
Depth | Elev. a8 E‘ § * Point-L oad § (ﬁ ;:5 E 3 Na ;:_al orsture Lonten 'l oLL *
{1 (1) 4 8 e |8 Strength I D A
2 ¢ AR B RN A S Blows per foot - (O
oo g el 5|8 (psi} ) DESCRIPTION sl=lslslels ; 0 ™ 0
—0.2—16/6.81 '\Topso“ - M ; i ; HS N IR I
N 5 Hard brown CLAY (A-7-6), trace fine to coarse sand, trace P
_ 7 1 4.5+ : oA 1| 1|~ 6]|28}64 :
gl 13 gravel, some silt; moist. ;
—3.5—1673.5- - - -
47 -1019 2 a5+ Hard brown SANDY SILT {A-4a), little clay; contains sandstone | 5 |45] _ }33] 20|18
5 — 14| 18 fragments; damp.
7] 111
i 919 18 I .3 - :
] 15'22 4 4.5+
10— i |
] 12 ;
] 1649 18 5 4.0 ) g
—12.5—1664.5 - i
. Medium hard gray SANDSTONE; very fine to fine grained, :
| moderately to highly weathered, argillaceous, micaceous, ;
| massive, highly to slightly, fractured. ;
18 @ 12.5-14.4", highly weathered, broken to highly fractured. ;
- @ 14.4’,16.5', 17.1°, decomposed low angle fractures. !
i @ 15.8-16.1", contains argillaceous laminations. §
Core | Rec JRQD R1 1317 :
i 120* | 120" | 76% ;
20—
22 5—-654.5 : :
- Bottom of Boring - 22.5' :
25—
kTsl







APPENDIX B

Laboratory Shear Strength Testing



PARTICLE SIZE DISTRIBUTION TEST REPORT

5 .
PR ; B & E g2 g 8
. £ g gr f3 vy g9 : § § 8 23§
100 a : NE = : T N
oHEL : R ;a\
90 ' : : IR ENI N S T2 S
: T ..:\\
80 :
70 —H e REE SR \:
60 i f e i : e — \

50 T T T T Ak \

40 CON N Y I I R R R A T T
\

PERCENT FINER

30 T ;

20

10

0 OB L L L : |
. 500 100 10 1 0.1 0.0t 0.001
GRAIN SIZE - mm
% GRAVEL + ' % SAND % FINES
0,
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 0.1 46 70.5 24 8

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay

#10 100.0
#40 99.9
#200 953

Atterberq Limits
PL= 19 LL= 29 Pi= 10

Coefficients
Dgs= 0.0454 Dgp= 0.0208 Dsn= 0.0155
D3g= 0.0074 Dqg= -D?g=
u= Ce=

. Classification
UsSCS= CL AASHTO= A-4(9)

Remarks
Moisture Content= 27.9%
Specific Gravity= 2.66

* (no specitication provided)}

Sample No.: P-] Source of Sample: R-102 Date: 11/29/05
Location: Elev./Depth: il

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 : Figure




24 TJotal Effective S
C, tsf 0.148 0.147 Erd
6, deg 14.6 30.6 T
Tan(¢ 0.26 0.59 4
L
— 14
n »
I -~ o]
(%) .
@ g —
=
W P - —
pasE: -
£ il T~ o
w 4 )
0.7
/’,”, el F J,‘/
A T T R L= L N h
pimy d / %\ AY
P j ’I-‘ AT N \ ' \
=7/ J: / \ \ \
TR FAN [ N 1
0 1M T 1] 1 i
0 0.7 1.4 21 2.8 35 4.2
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
3 Sample No. 1 2 3
Water Content, 279 27.9 27.9
25 __ | Dry Density, pef 96.0 97.1 95.0
S | Saturation, 101.5 1044 99.2
€ | Void Ratio 0.7305 0.7103 0.7471
B 2 Diameter, in. 277 2.80 2.81
o I 3 Height, in. 5.49 '5.56 5.19
W .
g P Water Content, 29.6 254 24.0
w15 = 2‘ + | Dry Density, pcf 92.9 992 1014
£ D= = 2 | Saturation, 1000 1000 1000
> 7 7] - Void Ratio 0.7872 0.6748 0.6383
0. iz AP==ad Diameter, in. 2.82 2.79 2.75
v Height, in. 5.45 547 5.07
/ Strain rate, in./min. 0.06 0.06 0.06
0.5 Back Pressure, tsf 4.03 4.03 4.03
W Cell Pressure, tsf 4.54 5.04 6.05
ol Fail. Stress, tsf 075 102 175
0 10 20 30 40 Totat Pore Pr., tsf 442 480 545
Axial Strain, % Ult. Stress, tsf 0.75 1.02 1.75
Total Pore Pr., tsf 442 480 5.45
o, Failure, tsf 0.87 1.26 2.35
Type of Test: —
) Failure, A2 0.24 .
CU with Pore Pressures G, Failure, tsf 0 2 0.60
Sample Type: 3" Press Tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL= 29 PL=19 Pl= 10
Source of Sample: R-102 Depth: 11

Assumed Specific Gravity= 2.66

Remarks:

Figure

Sample Number:; P-i

Proj. No.: 0121-3070.03

Date: 11/29/05




PARTICLE SIZE DISTRIBUTION TEST REPORT

E .
. S’SEE . 8 g
£ & g% g3 ecs e § g 8 828
100 : ' T ' :"--.3___;5;:
% T BT T T TN
! : R I N : i 55355\\_
80 i T T NS
LR L IERHRR N\
70 PRI N R S : ; H I T W 8 2.5 : N
! R H IR R : H o R E . N
: : : ! H I S B L R H [N

50

60 — T \
L] 3

40

PERCENT FINER

30

20

10

500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL ' % SAND % FINES

L}
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.1 2.3 8.5 309 58.2

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay Delete Sample S1 - CIU

#4 100.0
#10 99.9
#40 97.6 ' )
#200 89.1 . Atterberg Limits
: PL= 22 LL= 48 Pl= 26

Coefficients
Da5= 0.0439 Dgp= 0.00656 Dsg=
D3p= D15= -D1g=
Cy= Ce=
: Classification .
USCS= CL AASHTQ= A-7-6(25

Remarks
Moisture Content= 26.9%
Specific Gravity= 2.71

¥ (no specification provided)

Sample No.: Pl Source of Sample: R-104 Date: 10/7/05
Location: Elev./Depth: 18.0

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure




Figure

Proj. No.: 0121-3070.03

Date: 10/7/05

2.7 -Total Eﬂecfive
C, tsf 0 0.207
¢, deg 9.7 13.8
Tan(¢ 017 0.25
— 1.8
a
] .
g I
7] I
g m| T
: o,
RO Y: - =
- -t - . =] —‘-..
= " > N o — ‘\\
N " L] L=t \\
~T A aE . A A Py N 4 \\
ks A el A Y I
.l —-— \) " \ M ’
0 0.9 1.8 2.7 36 45 5.4
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
3 Sample No. 1 2
Water Content, 26.9 26.9
25 __ | Dry Density, pcf 98.0 98.0
8 | Saturation, 100.2 1004
'€ | Void Ratio 0.7271 0.7259
A 2 Diameter, in. 2.82 2.80
" Height, in. 5.21 512
E:’ Water Content, 28.2 26.5
w15 —j et = | Dry Density, pcf 95.9 98.5
2 Va o 2| @ | Saturation, 100.0 100.0
2 va = | Void Ratio 0.7648 0.7183
. 1y Diameter, in. 285 279
. ’ Height, in. 5.21 512
I[ // Strain rate, in./min. 0.01 0.01
0.5 Back Pressure, tsf 4.03 4.03
Cell Pressure, tsf 6.05 7.56
0 Fail. Stress, tsf 0.76 1.46
0 10 20 30 40 Total Pore Pr., tsf 567  6.07
Axial Strain, % Ult. Stress, tsf 078 1.47
Total Pore Pr., tsf 5.68 6.04
@, Failure, tsf 1.14 2.94
Type of Test: — )
: Failure, tsf 037 1.49
CU with Pore Pressures o, Farure
Sample Type: Press Tube Client: TranSystems, Inc.
Description: Lean clay Delete Sample S1 - CIU
Project: SCI-823-0.00
LL=48 PL=22 Pl= 26
Specific Gravity= 2.71 Source of Sample: R-104 Depth: 18.0
Remarks: Sample Number: Pl







APPENDIX C

Slope Stability Analyses



0121-3070.03

TN CLIENT TransSystems / ODOT Dist 9@ JOB NUMBER
[@f% D I " z ’ PROJECT SCI-823-0.00 SHEET NO. 1 OF 13
SUBJECT  Mainline Embankment Stability - Phase 3 -COMP. BY JTH . DATE 3/28/2007
'. Stability Analysis - Summary CHECKEDBY  DAA . DATE ////2/O7
Evaluate the slope stability for all crass-section.
: Phase3  0+00 to 352+00
A total of 1 ' ‘
Maximum Cohesive
Fill Seclion X-section Fill Foundation Soill
Location Analyzed Height | Thickness | Thickness Factor of Safety

| Beginning| Ending | (Station) {feet) {feet) (feet) Slope | Undrained| Drained [ Seismic | Comments
63+00 75400 66+00 49.0 21.0 21.0 2.0:1 1.95 1.80 1.67 '
105+00 | 114+34 | 105+00 104.0 - — 2.5:1 Analysis Included —
116409 | 122442 | 116+00 70.0 - — 2.5 in Highland Bend - —-
123+09 | 131+54 [ 123+50 74.0 --- - 2.51 Report -
166+50 | 168+50 — 39.7 <2.0 <2.0 2.0:1 QK by inspection
173+50 | 188+00 [ 175+40 86.0 36.0 7.0 2.51 130 | 164 | 1.50
188+00 | 197+50 39.0 13.0 13.0 2.0:1 OK by inspection
207+00 | 212+50 | 209+50 90.1 13.0 0.0 2.0:1 1.79 1.59 1.47
227+00 | 257+75 240+00 195.6 5.5 5.5 2.0:1 1.41 1.56 1.45 | * - infinite slope
268+25 | 273425 | 271+50 49.0 24.5 24.5 2.0:1. 2.16 1.40" 1.30" solution
289+00 | 306+50 | 298+25 219.4 20.5 7.5 2.0:1 1.29 1.54 1.43
308+50 | 315450 | 312+00 158.9 13.0 0.0 2.0:1 1.31 1.57 1.46
315+560 | 324+00 | 319+75 94.8 13.0 13.0 2.0:1 1.75 1.59 1.47
328+00 | 330+00 e 36.5 5.0 5.0 2.0:1 QK by inspection
343+00 | 348+00 91.1 8.0 8.0 2.0:1 OK by inspection

Use UTEXASS3 stope stability program by S.G. Wright, Ver 1.204, 10/22/1993.
Analyze for undrained, drained and seismic loading condition,

Use a pseudo-static seismic coefficient of 0.03.

Conservatively, use a ground water table of 5 feet below the ground surface.
The borrow source for the embankments has not been identified.

Use the following shear strength parameters for compacted fill for embankments under 40 feet in height.

c= 2,000 psf c'= 300 psf
o= 0 degrees o= 28 degrees
Use the following shear strength parameters for compacted fill for embankments over 40 feet in height.
' c= 0 psf ¢= 0 psf '
o= 35 degrees = 35 degrees

CALCSHT 01 Stability analysis Phase 3.XLS[DLZ - FfeeFomn]

11/14/2007 - 4:32 PM




Undrained Drained
Matetrial Consistency Soil Type C (psf) |¢ <deq@) | C’ (psf) | (deq) | ¥ (pcf)
Material 1 |Compacted Emb. Fill 2000 0 300 28 120
Materiol 2 |Stiff/V. Stiff {Silt and Clay 2000 0 0 30 120
Material 3 |Stiff Sitt 1000 0 0 29 120
Material 4

Bedrock 5000 - 45 5000 45 145

’ Embonkment Stability Analysis
EL 6107 | Profile Based on Boring R-25

Station 66+00
\ AN

Moximum Embankment Height=32.0

\
N\
EL 578.7°\
;
o EUs732 Ny O
= E 4 =
\\ _ P
~ ©) _
. .
El 557.7 ~ -

\ @ _\Dr‘aineol FS=1.80
Undrained FS=1.95 Seismic FS=1.67

Sheet & of /3

Embankment Global Stability
Station 66+00 Mainline Embonkment

Profile Based upon boring R-25

EMBANKMENT STABILITY ANALYSIS

SCI1-823-0. 00

Mprofi012113070.03\Stability AnstysesiEmb Meinf ! Phase TiStebility AnslysislE ‘Stabiity Profes JTH version dwy, 1171472007 8:39:24 PM, Xarax WorkCentra Pro 245 'S PROJECT NO. 0121-3070. 03 | CALC:  JTH | DATE 3/28/07




EL 698.8°

Undralned Drained
Material Consistency Solt Type C (psf) [& (deq | C' (psfd |4 <deq) | ¥ Cpcf)
Material 1 |Compacted Emb, FIlL 0 - 35 0 35 120
Moterlal 2 |Very StIff St _and Clay 1500 0 0 28 120
Materlal 3 |Very Soft Clay 740 0 414 138 120
Moteriol 4 |Medlum Dense |Sandy Silt 1750 0 0 28 120
Materlal 5 Bedack 5060 45 5000 45 145

-

Embankment Staklllty Analysls
Profile Based on Boring R-104
Station 175+40 )

Maximum Embankment Height=86.0
Single Stage Construction

M:\prop0 12113070.

\Undralned FS=1.30

i . @
N < El 612.8™_
P ~
EL 607.8
- — o 5 — 7 —
/
V ~ EL 5948’ \T —_— ~ _/
A e 92T AY _ el il 1)

S

ElL S828' T e T

5 . @ .
' A ®
Draolned FS=1.64

Selsmic FS=1.50

Sheet 3of I3

Embonkment Global Stability
Station 175+40 Mainline Embankment

Profile Based upon boring R-104

EMBANKMENT STABILITY ANALYSIS
2,51 Slope STAGE 1
SCI-823-0. 00

Stablity Profiles JTH version.dwg, 11/14/2007 8:39.32 PM, Xercx WorkCantre Pro 245 PS

hese NStabilty Analy

PROJECT NO. 0121-3070, 03 [cae: s | nate 32807




®

Undrained Dralned
EL 7721 Material Conslstency Soil _Type C ¢{psf) |¢ (deqd | C’ (psf) | &' (deq) | 7 {pcf)
i Moterial 1| | Compacted Emb. FIll 0 35 0 35 120
Materlal 2 | StIFf Sandy St 2500 0 0 29 120
Materlal 3 | Bedrock Bedrock 5000 45 5000 45 145

Embankment Stability Analysis
Profile Based on Boring R-113
Station 209+30

Maximum Embankment Height=90.1

Ei 682.0° ~ _ B
A /
EL677.0° o> o ~ v
| ) ~ - | ~a_-- - =
El 669.0° — I st

Undruhed FS=1,79

Drained FS=159
Seismic FS=1.47

Sheet 4 of 13

Embankment Global Stubl(lty
Station 209450 Mainline Embankment

Profile Bosed upon boring R-115

EMBANKMENT STABILITY ANALYSIS

SCI-823-0. 00

PRILECT NO. 0121-3070.03 | CALC  JTH | DATE 3/28/07

M Aprofd12143070.00 Phass y Anstysis\E ket Statilty Profies JTH version.dwg, 131472007 8:39:39 PM, Xerxx WorkCaetre Pro 245 PS




Undrained Drained
Consfstency Sofl Type  _IC (osf) (4 ddeg) [C ¢ &' (deg) | ¥ (pcfd
Compacted  1Emb, PRl [/ 33 0 38 20

2.1Y, Stff Sty Clay 2000 0 i] 20 20
3 Bedrock 5000 o) 5000 45 a5 |

Emboankment Stebllity Analysis
Profile Based on Boring R-123
Statlon 240+00

Maximum Embonkment Height=195.6’

\ @
\
EL 8000 : ~r ‘ . B © e — /Q'
- EU789T ’ = \ — ———\Q ——— —_ = —
\ € \_nmrn'ed FS=156
-“Undrained F3$=1.41 . Selsmlc FS=1.435

Sheet £ oFf /3

Embankment Global Stebllity
Station 240400 Malnline Embankment

Profile Based upon boring R-123

EMBANKMENT STABILITY ANALYSIS
SCI-823-0. 00

[cac st | satE 328007

MAproD012113070.07Stability AnsiysesiE %._Mmemsmmmmmunmtnum.u&mmmn PROJECT ND. 0121-3070. 03




Undralned . Dralned

Material Consistency Soll Type C (psf) |¢ C(deq) | C' (psf) [ 4’ C(deq? Y {pcf)
Material 1 |Compacted Emb. Fill 0 35 0 35 120
Material 2 |Hard Silt_and Clay 2000 0 0 29 120
Material 3 |Hard Cloy 2500 0 0 30 120
Materlol 4 Bedrock 5000 45 5000 45 145

Embankment Stability Analysis

EL 814.0¢

M;iprofi0 1 2143070 GRStabilty Ansty

Profile Based on Boring R-148 & R-149
Station 271+30
Maximum Emboankment Height=49.0

Infinite Slope Failure
Drained FS=1.40
Seismic FS=1.30

Undrained FS=2.16

El 765.0°
. /
il it il ¢) nititllnliat ¥ - — et 75707
©)
EL 740.5
\ Specified @

StabXiy Profies JTH vertion.dwy. 117142007 8:39:53 PM, Xarox WorkCentre Pro 245 PS

Drained FS=2.46
Seismic FS=2.22

Sheet & of 13

Embankment Global Stobllity
Station 271450 Mainline Embankment

Profile Bosed upon boring R-148 & R-149

SCI1-823-0. 00

EMBANKMENT STABILITY ANALYSIS

PROJECT NO. 0121-3070. 03 [ cae

| nate 3/28/07




£\ 7728

Undr-ained Dralned
Consistency ___ Soit Tvpe G (psf) [¢ ¢degd [ G’ Cpsf) [¢' <deq) | 7 (ocf?
[ Compocted Emb, FRIL_ 0 35 [ 35 120
Medium Gravel with Sa 0 32 1] 32 120
\ V. SHFf Sondy SRt 2000 0 o 70 120
\ V. SHEF St 2000 0 0 78 120
Bedrock 5000 45 5000 5 145

Embankment Stoblity Analysls
Profile Based on Borlng R-168
Station 298+25

Moximum Embankment Helght=219.4

MAprof012113070.0%

\Undr'uined F$=1.29

\nmlned ‘FS=154 -

Seismic FS=1.43

AN \\\\\
N L
~ \\
~
_ : @
EL 5534 ! ~ ~- T~ o
EL 5404’ \ = N @ — — X
__El 5329 \ \ T~ - @ T .

Embankment Globa! Stakility
Station 298+25 Mainline Embankment

Prof|le Based upon boring R-168

EMBANKMENT STABILITY ANALYSIS

SCI-823-0. 00

.mmmtmmmmmmmHnm'rwsm.x-n;mnmmps

PROJECT NO 0121-3070. 03 LCALCI JTH IDATE 3/28/07




ElL 763.6°

% Conglxtency  SoR Type _ 1C coafd 1o (deq) L <psf) |4 <deq) [ ¥ {pgf) |
Compacted  [Emb FAl = ] 33 1 as 120

\ 2 [SHFF snt 1750 ) 0 29 120

3 Bedroci 5000 [ 5000 [ 148

Embankment Stablity Anolysis
Proflte Based on Boring C-31
Statlon 312+00

Maximum Embarnkment Helght=158.9‘

\ .
~
~
~ \
£l 606.7° ~ -
_El 6017 Z_ \ _ \% . . .
ElL 593.7/ — \\ T — e
- Drolned FS=1.57 ' : @
Undralned FS=1,31 \-s:f*s:;-:: FSo148
Sheet & of 12
Embankment Global Staki ity
Station 312400 Mainline Embankment
Profile Based upon boring C-31
EMBANKMENT STABILITY ANALYSIS
’ ' SCcI-823-0. 00
MAeropO12113070 0 bty Ansty : — Sty Prcfiem TH varakrhg, 1T L P, Mo Yo P 245 P PROJECT ND. 0121-3070.03 | CALCI  JTH | DATE 3/28/07




EL 7745

Undraoined .

Dralned
Material Conslistency Solt Type C ¢psf) | ¢ ¢deq) I C° (psfd |9 C(deqr | ¥ (pefd
Material 1 |Compacted Emb. Fill 0 35 0 35 120
Moterlal 2 |V. Stiff SiLt & Clay 2500 [+] 0 29 120
Material 3 Bedrock 50060 45 5000 45 145

\
\

Embankment Stability Analysls
Profile Based on Boring R-188
Station 319+73

Maximum Embonkment Helght=94.8"

~N
™~
El 679.7 : ~
’ \ \
_ EL 6747 \ | g —~ \ — ~ Z —
EL 666.7° - ~ A_ = Q- ——
@
Droined FS=1.56
Undralned FS=1.75 Selsmic FS=1.47
Sheet Qof /3
Embankment Global Stablility
Station 319+75 Mainline Embankment
Profile Based upon boring R-188
EMBANKMENT STABILITY ANALYSIS
SCi-823-0. 00 .
o1 21130703 & hase Sty Stabiry Profies T4 e, 11142007 8401 PH, X WembCanen P 2455 PROJECT NO. 0121-3070.03 | CALC' JTH | DATE 3/28/07
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.T .;r}“ ’!. . ) :
é%j CLIENT SRS ST DS Oy 1veei P PROJKCTNO. /2 ) - 3970.0 3
ENCGINEERS « ARCHITECTS « SCIENTISTS PROJECT S’C- i 8 7 3 — 0‘ 00 SHEETNO. i /0 . OF /.3. I.
. PLANNERS = SURVEYORS SUBJECT 229 i A tncds G501 e Al Fw7  COMP BY LA pate 3/29/0 7
{ STADL T et S S CHECKED BY < DAA-_ paie “/ ! 2/" 7

§79  JEE8rST ro /SEG+S L
(507/77//%%,’;@«,&! @5\%)

Beoe i é S A~ 3“?/ R~ 8%‘?} /?~£5’9 v 24?3

ARE  CLOSEIT™ P Mmnunm 79/,

£-G2 R-924 ans R-93 D w7 D vbrea &
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APPENDIX D

Settlement Calculations



'-";E:,_.‘ CLIENT TransSystems / ODOT Dist 9 JOB NUMBER 0121-3070.03
%ﬁ D I , z  PROVECT_SC1 - 823 - 0.00 SHEET NO. [ ©OF 18
SUBJECT  Mainline Embankment COMP. BY JTH  DATE  3/28/07
. ' Settlement - Summary CHECKEDBY  DAA  DATE /ifizfo 7
Evaluate the quantity of settlement for the fill cross-sections.
Maximum Cohesive _ Total
Fill Section X-section Fill Foundation Soil Immediate Primary
Location Analyzed | Height | Thickness-|Thickness Settlement Settlement
Beginning] Ending | (Station) (feet) (feet) {feet) (inch) {inch)
. 63+00 75+00 66+00 320 21.0 21.0 0 5.1
105400 | 114+34 | 105+00 104.0 -—- --- Analyzed In Highland Bend Report
116+23 | 122+42 | 116+00 70.0 - --- Analyzed In Highland Bend Report
123+09 | 131+50 | 123+50 74.0 — - Analyzed in Highland Bend Report
166+50 | 168+50 o 39.7 <2.0 <2.0 negligible negligible
173+50 | 188+00 175+40 86.0 30.0 20.5 2.4 16.7
188+00 | 197450 189+00 39.0 13.0 13.0 - 0.0 4.4
207+00 | 212+50 209+50 90.1 13.0 0.0 negligible negligible
227+00 | 257+75 240400 195.6 5.5 55 3.4 3.4
. 268+25 | 273+25 271450 49.0 24.5 24.5 0.0 10.0
289+00 | 306+50 | 298+25 219.4 20.5 7.5 2.3 12.1
.| 308+50 | 315+50 | 312+00 158.9 13.0 0.0 0.0 5.7
315+50 | 324+00 | 319+75 94.8 13.0 13.0 0.0 13.4
328+00 | 330+00 -— 36.5 5.0 5.0 negligible negligible
343+00 | 348+00 — 91.1 8.0 8.0 negligible negligible

CALCSHT 01 Settlement. XLS[DLZ - FreeForm)

11/14/2007 - 3:55 PM




EDLZ

CLIENT
PROJECT
SUBJECT

TrénsSystems /1 ODOT Dist 9
SC1-823-0.00 '

Mainline Embankment

Settlement - Soil Properties

JOB NUMBER

SHEET NO.
COMP. BY

CHECKEDBY -

-0121-3070.03

A OF 18
JTH  DaTt 3/28/07
DAA oAt /fizfo7

Cross-section geomerty and soil properties.

Therefore,

€, =

€, =

C =

Gs x we
100

100

Ce
10

Assume G, = 2.70 for clayey soils.

2.70 x we

0.009 (LL-10)

No consolidation test data available, No known equations or
correlation for overconsolidated soils. Use these equations for
normally consolidated soils. (Soil Mechanics in Engineering
Practice, Terzaghi and Peck, 1967)

C' (Hough Coef.) is from the chart on page 14 of 18.

Fill Foundation
X-section| Height | Thickness
(feet) {feet)
66+00 32 21.0 '
Soil Layer{Thickness| Soil Type wcC LL Pl €, Ce C, N C'
1 5.5 Sit&Clay|] 25.0 33 13 0.675 0.207 0.021 — -
2 15.5. Silt 26.0 29 - 8 0.702 0.171 0.017 - -
Fill Foundation
X-section| Height | Thickness
(feet) {feet)
105+00 104 -
Soil Layer| Thickness| Soil Type | WC [ w PI i Ce C, N C
Analysis completed as part of the Highland Bend report.
Fill Foundation
X-section| Height ]| Thickness
(feet) {feet)
116+00 70
Soil Layer| Thickness| Soil Type | WC [ w Pl | e | C c. | N C'

Analysis completed as part of the Highland Bend report.

CALCSHT 02 Settlement.XLS[DLZ - FreeForm]

11/14/2007 - 3:40 PM




T m CLIENT TransSystems / ODOT Dist 9 JOB NUMBER 0121-3070.03
'j?D I , 2 | PROUECT SCI - 823-0.00 SHEET NO. 3 o /8
SUBIECT  Mainline Embankment COMP. BY JTH  Datt  3/28/07
. Settlement - Soil Properties CHECKEDBY ) AA- DATt [/ 1[ J z_/a 7
Fill Foundation
X-section] Height | Thickness
(feet) {feet)
123+50 74 --—-
Soit Layer|Thickness| Soil Type |  WC LL Pi €o C. C, N | ¢
Analysis completed as part of the Highland Bend report.
Fill Foundation
X-section| Height | Thickness
. (feet) (feet)
166+50 39.7 <2.0
Soll Layer| Thickness| Soil Type WC T LL T PI T & | C | & | N | C
1 <2.0 Sandy Silt negligible primary settlement
Fill Foundation
X-section| Height | Thickness
: (feet) (feet)
175+40 86 30.0
. oll Layer]| 1 hickness| Soil Type wWQC LL Pl e, C. C. N o
1 18.0 Silt & Clay 21.0 33.0 12.0 0.567 0.207 0.021 --- —
2 2.5 Clay 27.0 48.0 27.0 0.729 0.342 0.034 - -—-
3 9.5 |SandySilt | Nolab | Nolab | Nolab | Nolab | No Lab | Nolab 12 40
Fill Foundation
X-section| Height | Thickness
{feet) {feet)
189+00 39.0 - 13.0
Sail Layer| Thickness| Soil Type wC LL PI € C. C, N oy
1 13.0 Silt & Clay 19.0 28.0 17.5 0.513 0.162 0.016 -— —
Fill Foundation
X-section| Height | Thickness
{feet) {feet)
209+50 80.1 13.0
Sail Layer|Thickness| Soil Type | WC LL PI € c. | ¢ | N | @
negligible primary settlement

CALCSHT 03 Settliement XLS{DLZ - FreeForm]

1114/2007 - 3:21 PM




flfi‘*-‘ CLIENT TransSystems / ODOT Dist 9 JOB NUMBER 0121-3070.03
I“‘;&}ID I ’ z , PROSECT _SCI- 823-000 SHEET NO. H o /3
SUBJECT  Mainline Embankment COMP. BY: JTH ° Dpatt  3/28/07
. Settlement - Soil Properties CHECKEDBY  DAA _ DATE / 1/11/07
Fill Foundation
X-section| Height | Thickness
{feet) {feet)
240+00 | 1956 55
Soil Layer|Thickness{ Soil Type wcC LL Pl €, C. C, N C
1 5.5 Sandy Silt -— - --—- -—- -—- -— 8 36
Fiil Foundation
X-section| Height | Thickness
{feet) (feet)
271+50 49 24.5
1 8.0 Silt & Clay - -— -—- 0.513 0.162 0.016 — —
16.5 Clay --- --—- —- 0729 | 0342 | 0.034 — —
Fill Foundation
X-section| Height | Thickness
(feet) {feet)
. 208+25 | 2194 20.5
Soil Layer| Thickness| Soil Type wC LL Pl € C. C, N c
1 5.5 Grvl w/ Sa o - —- -— -- — 10 55
2 7.5 Sandy Sit - -— - - -—- — . 12 40
3 7.5 Silt --- --—- 0513 | 0.177 0.018 - -—
Fill Foundation
X-section| Height | Thickness
(feet) (feet)
312+00 | 158.9 13.0
‘Soll Layer| Thickness] Soil Type WC LL Pl € Ce C, N C
1 13.0 Sandy Silt 16 -— -—- -— — 12 40
, Fill Foundation
X-section| Height | Thickness
(feet) {feet)
IN9+75 94.8 13.0
Soill Layer| Thickness| Soll Tyi)e WC LL PI €, Ce C N C
1 13.0 Silty Clay 18.0 33.0 15.0 0.486 | 0.207 0.021 -—

CALCSHT 04 Settlement. XLS(DLZ - FreeForm]

11/14/2007 - 3:22 PM
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CLIENT TransSystems { ODOT Dist 9 JOB NUMBER
DI ' z ’ PRCJECT SCI-823-0.00 SHEET NO.

0121-3070.03

S o /&

SUBJECT  Mainline Embankment COMP. BY JTH  DAT:  3/28/07
. | ~ Settlement - Soil Properties CHECKEDBY ~ DAA DAL lifiz}fo7
Fill Foundation
X-section| Height | Thickness
{feet) {feet)
. 328400 36.5 5.0
Soil Layer[Thickness] SoilType | WC | L | P | & | G C N c
negligible primary settlement
Fil Foundation
X-section| Height | Thickness
: (feet) {feet)
343+00 91.1 8.0
Soil Layer[Thickness| Soil Type | WC | LL | P | e C. c. | N | €

negligible primary settlement

CALCSHT 05 Settlement XLS[DLZ - FreeForm]

1111412007 - 3:22 PM




Client _TranSystem/ODOT Dist. 9 JOB NUMBER 0121-3070.03

Project SCI-823-0.00 SHEET NO. . [ OF 13
ltem  Mainline Embankment - Settlement COMP. BY ) . JTH DATE 03/28/07
Station 66+00 CHECKED BY DAA DATE /) / 12fo7

SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 50 ft
fe———ie b b 2 Embankment Height: H= 32 ft .
Fill Unit Weight: Yes= 120  pcf g= 3,840 psf
/ \ ]:‘Width of Siope: a= 64
Top half-width of Emb: b= 45
s a a’ 3 Distance from CL: x= 0 _
Qutput Range: z= 0 to 21 ft
*See Data output Attached '
.l (niyo2) c WL = (ﬁ) (a(al) + B(D + ' (T)) + b{oe(D 4+ 2'(2)) + 2 () — ' (Z)))
(D :=mn[(b‘ ")]+ stan| (t’_*'_f)_] () :=atml_(“:"‘)]_um[.(b:_")] alz) ‘= atm[L-'-_‘:-:ﬂ]-— ,tm[ﬁb_'z"_’ﬁl]
‘ z z
- Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis", Table C-1
Cohesionless
Soil Properites: Sestlement is calculated at mid-point of layer Soils Cohesive Soils
[No.Bot. of Laye  Soil Type 7son (pef) @' (psh) O (psf) Aoz (psf) ¢ (psh) c |G C. €,
) 55 fi Silt & Clay 120 1,650 330 3,840 4,170 0.0 "0.02 0.21 0.675
_.21.0 ft Silt - 120 6,450 1,075 3,829 4,904 0.0 0.02 0.17 0.702
3 0.0 0 0
4 0.0 0 0 '
$ 0.0 0 0
6 0.0 0 0
7 0.0 0 0
8 0.0 0 0
9 00 N 0 0
10 0.0 0 0
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
Overconsolidated Soils - Case I (0°y<0’) Eqn:11.24
. Settl :  Total Settlement C, o'y
N‘o S;;;ﬂen;l | (6.), =% e H log( - J
2 0102 #& : Overconsolidated Soils - Cas.e Il (0'<0' <0y Eqn:11.25
3 (.}, = Z[ C, H log{c—"'J+ C y log[&]]
4 1+e, o', 1+e, o' :
5 Normally Consolidated Soils (0'y=0') Eqn: 11.23
° (6.), =S H bg(g)
7 1+ e, o',
b Reference: FHWA NHI-00-045
Cohesionless Soils (0" j=0")
10 . 5.}, = Zé H Iog[:_.‘: )




@;{}‘,DL Z SUBJECT

Client TranSysiem/ODOTDisL9 108 NUMBER 02107008

Project SCI823000  ~ SHEETNO. . oF 78

ltem Mainline Embankment - Settlement COMP. BY JTH DATE 03/28/07
Stafion 175+40 CHECKED BY " DAA  DATE 1_;/_;__&75 7

SETTLEMENT ANALYSIS - EMBANKMENT

Embankment Informaiton: Groundwater Table: D= 50 ft
e s b —2 Embankment Height: H= 86 ft
Fill Unit Weight: Yemn= 120  pef q= 10,320 psf
/ \ :[q‘Width of Stope: a= 215
= Top half-width of Emb: 'b = . 45
o a' Distance from CL: x= 0
Output Range: z= 0 to 0 ft
*See Data output Attached
.l Caevrmd o ()= (ﬂ—qa) (a(e(z) + B(D + &' (D) + b(a(D + ' (2)) + x(a(2) - 2'(2)))
z i .
Reference:‘ US Army Corps of Engineers EM 1110-1-1904 "Seittlement Analvsis”. Table C-1
Cohesionless
Soil Properites: Settlement is calculated at mid-point of laver Soils Cohesive Soils
[No.Bot. of Laye  Soil Type 7soit (pef)  O'c (psf) 7, (psf) Aoz (psf)  C'¢ (psh) C I C, C, e,
_ 180 fi Silt & Clay 120 4,150 830 10,317 11,147 0.0 0.02 0.2t  0.675
_.20.5 ft Clay 120 7,105 1,421 10,289 11,710 0.0 0.02 0.17 ()_.56_7
3 300 fi Sandy Silt - 120 8,830 1,766 10,254 12,021 40.0 0.00 0.00  0.000
4 00 0 0 '
5 00 0 0
6 00 0 0
7 0.0 0 0
3 00 0 0
9 0.0 0 0
10 0.0 -0 0

.l
2
3
4
5
6
7

10

. C o'
[No. Sgttlemem. Total Settlement (5L_ )”h =3 r M log[—-'i]
1.112 I+e, o'y
0.078 ft 1.388 ft Overconsolidated Soils - Case Il (0'g<0’.<gy) Eqn:11.25
0.198 fi p

Reference: Geotechnical Engineering Principles and Practices: Coduto, 1999
Overconsolidated Soils - Case I (0'y<g') Eqn:11.24

c g, C c
( 5 )Jaff Z[l + e, og(o"“ J * 1 +.e|] o-'l' ]]

Normally Consolidated Soils (¢'y=0') Eqn: 11.23

[G -’- )
O-'ll
Reference: FHWA NHI-00-045
Cohesionless Soils (0'=0")

1 o',
(6‘, )"” = ZE H Iog( J'_I J

1]

H Iog[

C
8 =2 —i—Hlo
( t‘)nir Z 1 + g

e()




[tem  Mainline Embankment - Settlement COMP. BY . JTH DATE 03128107

Station 189+00 CHECKED BY DAA DATE

N SUBJECT Client TranSystem / CDOT Dist. 9 JOB NUMBER 0121-3070.03
[&gi}D I { 2 ' Project 5CI-823-0.00 SHEET NO. - g OF _/8

SETTLEMENT ANALYSIS - EMBANKMENT

Embankment Informaiton: Groundwater Table: D= 5.0 ft
—ge——* LI Embankment Heightt H= 39  fi :
Fill Unit Weight: Yems= 120 pef gq= 4,680 psf
/ \ {1 Width of Slope: a= 78
= Top half-width of Emb: b= 45
° Distance from CL: x= 0 _
Qutput Range: Z= 0 o 13 ft

*See Daota output Attached

(rovixd) g (2= (-'i‘;) (8o + B(D + (D) + bLa(D + (D) + x(a(2) - & (D))

i
B(D) = atan[(b; % +atm.(b:‘x) @'(z) :=etm[__.._(‘+:_x)]-atml@] a(z) = mm[(_____la +_:+ % ]— ntm[—(-————lb:x ]
- - Reference: US Army Corps of Engineers EM 1110-1-1904 *Settlement Analysis”. Table C-1 '
' Cohesionless
Soil Properites: Setilement is calculated at mid-point of layer Soils Cohesive Soils

No. Bot. of Laye Soil Type Zwit (peD) T (psh) Oy (psf) Az (psf) ¢ (psf) o | C, C. €,
_ 13.0  fi Silt & Clay 120 3,430 686 4,679 . 5,365 0.0 0.02 0.16 0.513
_bo.o N 0 0 '

3 0.0 0 0

400 0 0 '

5 0.0 0 0
6 0.0 0 0

7 00 0 0

8 0.0 0 0

9 00 _ 0 0
10_ 00 0 0

Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
Overconsolidated Soils - Case 1 (0'y<0"') Eqn:11.24

No. Settlement: ~ Total Settlement _v C, g,

I 0366 fi O =T H 'og['&fj

0.366 ft{ - Overconsolidated Soils - Case II (0'g<0'.<dy) Eqn:11.25
(6.} = z[ .y log(iﬂ} C_u log(i'——’-]] |
1+e, o', 1+e¢, a'

[

Normally Consolidated Soiis (0'y=0",) Eqn: 11.23

C, O"f
.3 =Y < _H| —
( c)"ﬂ z I + e Og[ ] J

] o [+

Reference: FHWA NHI-W)-(045
Cohesionless Soils (0'=0",)

(5.),, = ):é H |Og( o', J

L}
Ty

g.mqo.u.nuu




KDLZ™™
® |

Client TranSystem /QDOT Dist. 9 JOB NUMBER 21307003
Project SCI-823-0.00 SHEET NO. g o /¢
" liem  Mainfine Embankment - Settlement COMP. BY JTH DATE 03728107
Station 240+00 CHECKED BY DAA DATE )_f_/r_i/—_a_?

Embankment Informaiton:
Y

[ 9% ada.

SETTLEMENT ANALYSIS - EMBANKMENT

o

yd

'

[(b+x)
T

p(z) = atnn[_(..‘.’.'_ﬂ] + atan|
z

Reference: US Armv Corps of Engineers EM 1110-1-1904 "Seqtlement Analvsis”, Table C-1

Groundwater Table: D= 50 fi
ap—> Embankment Height: H= 1956 ft
Fill Unit Weight: Yeb= 120 pef q= 23472 psf
\ 9 Width of Slope: a= 3912
~ Top half-width of Emb: b= 45
Distance from CL: x= 0
Output Range: z= 0 to 11 ft

*See Data output Attached

Coevevd o (7 = (i) (a-CalD) + B(D + (D) + b(a(D) + X(D)) + x(a(2) - &(2)))
T a

() = aten m] mlm gz = mn[ﬂz’ﬂ] _ mﬂ[ %1]
z T .

Cohesionless
Soil Properites: Settlement is calculated at mid-point of laver Soils Cohesive Soils

[No. Bot. of Laye  Soil Type Vsl (pef) @' (psf) O, (psf) AUz (psf) U '¢ (psf) C ! C, C. e,
, 55 #f Sandy Silt 120 3,070 330 23,472 23,802 36.0 0.00 0.00 0.000
3 00 0 0

4 00 0 0

5 00 0 0

6 0.0 0 0

7 00 0 0

8 0.0 0 0

9 00 0 0

1000 0 0

[No. Settlement: Total Settlement
1 0284 fi

0.284 ft

34 in

o.ooqc\m.nuw

Reference: Geotechnical Engineering Principles and Practices: Coduto, 1999

Overconsolidated Soils - Case I (¢'y<0") Eqn:11.24 .
C

4.), =2——HIb

( 5 )uh Z I +e

o)

Overconsolidated Soils - Case Il (0 y<0'.<0,) Eqn:11.25

6 = Z[ S n log[

l+e¢
Normally Consolidated Soils (¢';=¢') Eqn: 11.23

it
Reference: FHWA NHI-00-045
Cohesionless Soils (0'¢=0")

(6.)u =Tt log(“ ]

a

E

LA
[

g, !
4]

=)

[=

o

)i

+ ey

H Iog(
a i

L]

gL
L]

o()

C.
(50:' )m'.' - z|_+_. H Iog

()

'
ia

0




ftem  Mainline Embankment - Setttement COMP, BY ’ - JTH DATE 032807
Station 271+50 CHECKED BY DAA DATE 4///2/07

{,LT;F_*}‘! SUBJECT Client _TranSystem/ODOTOIst9  JOB NUMBER 0121-3070.03
‘“E’?DI ,2 , Project SC1-823-0.00 SHEET NO, 4o oF /8

SETTLEMENT ANALYSIS - EMBANKMENT

Embankment Informaiton: Groundwater Table: D= 5.0 ft
e A = Embankment Heightt H= 49 ft A
Fill Unit Weight: Y= 120 pcf q= 5,880 psf
/ \ ]:.Width of Slope: a= 98
= Top half-width of Emb: b= 45
2 Distance from CL: X= 0
OQutput Range: z= 0 to 25 ft

*See Data output Attached

Cnewezd o ()= (-i) (o (o(z) + B(D + (D) + b(alD) + (D) + x(e(2) - (D))

(b+x)
z

c'(z) =atan

BCz) :“tm[.(b;x)]_‘_ atan (_af_:_.'._x.)_]- atm[@l alz) = atm[§a+_:+ x) ]_ at.an[ﬁb -z!- xJ) ]
. z L

Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis", Table C-1

Cohesionless
Soil Properites: Settiement is caleulated at mid-point of layer Soils Cohesive Soils
No.Bot. of Laye  Soil Type Ysil (pef)  To(psh) ', (psf) Aoz (psf)  '¢ (psh) c - | C, C. e,
i 8.0 fi Silt & Clay 120 2,400 480 5,880 6,160 0.0 0.02 0.16 0.513
_.24.5 ft Clay 120 6,240 1,248 5,858 7,106 0.0 0.03 0.34 0.729
3 0.0 0 0
4 00 0 0 ‘
5 040 0 0
6 0.0 0 0
7 0.0 0 0
8 0.0 0 0
9 00 0 0
10_00 0 0
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
Overconsolidated Soils - Case I (0'y<0') Eqn:11.24
No. Settlement:  Total Settlement _v € a'y
| 0422 f (5‘)“_” =re bg( 'n]

2 0411 fi . Overconsolidated Soils - Case II (0y<0'.<0() Eqn:11.25
3 (5. )",, = Z[ o H Iog(g—"—]#—&— H log[cr.‘r ]]
4 1+e, o', l+e, o',

5 ' Normally Consolidated Soils (0'y=0") Eqn: 11.23
6 )
.
8

-y S 7
(5(‘)11.': _zl+ Hbg( . J

e(l o 8]

Reference: FHWA NHI-00-045

, Cohesionless Soils (¢'=0")
o',
1 (61 )u!f = z% H Iog[ ! )

t

Ty




L:a SUBJECT
“'\'.,. ﬁ

Client TranSystem/ODQT Dist. 9 JOB NUMBER 0121307003
Project SCI-8230.00 SHEET NO. {t OoF /8
" ltem  Maintine Embankment - Settlement COMP. BY __JTH DATE 0312807
Station 208425 CHECKED BY DAA DATE /1 /r2 /o__?

SETTLEMENT ANALYSIS - EMBANKMENT

*y

(b +3x)
z

p(z) = atmlu ] + atan
. z X

(menexd g (2= (—‘1;) (82D + B(D + (D) + b {a(D + X()) + x(a(2) - (D))

a/(z) = um\[—(°+ b-%) l- ntanl—(b -9 }
z z

Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis", Table C-1

Embankment Informaiton: Groundwater Table: D= 50 ft
—p—— LI Embankment Height: H= 219.4 ft
' - Fill Unit Weight: Yemp= 120 pef q= 26,328 psf
/ \ ]q‘Width of Slope: a= 4388.
Top half-width of Emb: b= . 45
- a a’ " Distance from CL: x= 0 7
QOutput Range: z= 0 to 21 ft

*See Data output Attached

alz) = atm[g—————a_'_ bt ] - at.m[g——-——b *x) ]
k4 .

z

Cohesionless
Soil Properites: Settlement is calculated at mid-point of layer S(_)ils Cohesive Soils

No. Bot. of Laye - Soil Type Yeoi (pef)  T'c (psf) T’ (psf) Aoz (psf) ¢ (psf) C C Ce €
) 5.5 fi Grvl w/ Sand 120 1,650 330 26,328 26,658 55.0 0.00 0.00__ 0.000
_.3.0 ft Sandy Silt 120 4,225 845 26,323 127,168 40.0 0.00 0.00 0.000
3 205 f Silt 120 8,250 1,277 26,302 27,578 0.0 0.02 0.18 0.513
4 00 0 0

5 00 0 0

6 00 0 0

7 00 0 0

8§ 00 0 0

9 00 0 0

10 0.0 0 0

No. Settlement: Total Settlement

0.191 fi
0.283 fi 1.006 ft
0.532 fi

Reference: Geotechnical Engineering Principles and Practices; Coduto. 1999
Overconsolidated Soils - Case I (0'y<0"') Eqn:11.24 .

(5&' )nn = Z C"

o.!
H log[ f]
e o'y

l [
Overconsolidated Seils - Case Il (0'y<0' <0 Eqn:11.25

6.),=% C, Hlog ‘_’_ +-Ce Hlog ﬁ
l+e, a', 1+ ¢, g,

Nermally Consotidated Soils (0°y=0",) Eqn: 11.23
C o',
S ) = L—— Hlog| —L
( 5 )uﬂ Z ] + e" g[ Cr'uJ

Reference: FHWA NHI-00-045
Cohesionless Soils (0'j=G")

] o'y
(6 =2 L 108 22

[H]




ltem  Mainline Embankment - Settlement COMP. BY . JTH DATE 3828107

T SUBJECT Client TranSystem / ODOT Dist. § JOB NUMBER 0121-3070.03
[%}‘DI ,2 ' Project SC1-823-0.00 SHEET NO. . . 2 oF /8

Station 312+00 CHECKED BY DAA DATE J_n/ﬂ./_ 2

SETTLEMENT ANALYSIS - EMBANKMENT

Embankment Informaiton: Groundwater Table: D= 590 fi
P ol b — Embankment Height: H= 158.9 fi .
Fill Unit Weight: Yemn= 120 pef q= 19,068 psf
/ \ |2 Width of Slope: a= 3178 °
Top half-width of Emb: b= 45
o " Distance fomCL: ~ x= 0
Qutput Range: z= 0 to 13 ft.

*See Data output Attached

(n.yin)d o L) = (_q_) (a‘(a.(z.) + B(D + ' (D)) + b (oD +a'(D)) + x-(alz) - 2'(2)))

T a
B(z) :=atan[(h_-'2]+ atm.(b_"'.x_)l () 1=atm[_(a+:-x)]-atm[(b_:g a(z) = &tm[gi:;ul]'- atm[g—b—:—x)]
) I z
- - Reference: US Army Corps of Engineers EM 1110-1-1904 "Seitlement Analysis”, Table C-1 ) '
’ - Cohesionless
Soil Properites: Settlement is calculated at mid-point of layer Soils Cohesive Soils
No.Bot. of Laye  Soil Type Yen (pef) 05 (psD) O, (psf) Acz (psf) T’ (psh) C C, C. €,
13.0 fi A-da/A-4b 120 3,430 686 19,066 . 19,753 - 40,0 -0.00 0.00 0.000
. 0.0 0 0 '
3 0.0 0 0
4 00 0 0 '
5 00 0 0
6 0.0 0 0
7 0.0 0 0
8 0.0 0 0
9 0.0 0 0
10 0.0 0 0

Reference: Geotechnical Engineering Principles and Practices: Coduto, 19%9
Overconsolidated Soils - Case I (0'¢<g') Eqn:11.24

[No. Settlement: Total Settlement (5) =3 C, Hlog[ﬁJ
| 0474 ft ol I +e, o',

2 0.474 ft] - Overconsolidated Soils - Case [1 {(0';<0'.<0) Eqn:11.25
3 (5:')..:,:2 __._(.:'_H]og g, +£—Hlog o,
4 1+ ¢, o’y 1+e, o',
5 57 in Normally Consolidated Soils (7'y=0') Eqn: 11.23
6 (5L_)'h =):-&-Hlog r
7 " I + e(l 0-'()
Reference: FHWA NHI-00-045
Cohesionless Soils (0" y=0",)

[

. [ pry
10 (5¢. )u.l'r = ZE H Iog[ o_vj J




T SUBIJECT Client TranSystem / ODOT Dist. 9 JOB NUMBER ‘ _0121-307003
«ii DI , 2 , ' Project SC1-823-0.00 SHEET NO. /2 oF /8

) Item  Mainline Embankment - Settlement COMP. BY JTH DATE 03128107
. Station 319+75 CHECKED BY ~ DAA  DATE 1" /f_l/i"
SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 50 fi
— LI Embankment Height: H= 948 fi
Fill Unit Weight: Yems= 120 pcf q= 11,376 psf
/ \ «  Width of Slope: a= 1896
Top half-width of Emb: b= . 45
° a a ™ Distance from CL: x= 0 _
Output Rénge: z= 0 to 13 fi
*See Data output Attached
.l AL ER TR o (2Z) = (;3;) (a-(a() + p(D + '(Z)) + b{alD + 2'(Z)) + x(oe(Z) - ' (D))
Bl 5=atan{(b-x)]+ atm.(b"'x)] a'(z) = aten (a+:-x)]_ alm{(b;x) a(z) = ﬁtm[@]_ &t&ﬂ[%]
b 4 z .
- Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis", Table C-1
Cohesionless
Soil Properites; Settlement is calculated ai mid-point of laver Soils Cohesive Soils
No.Bot. of Laye  Soil Type Ysoi (pcf)  T'c (psf) 7', (psf) Aoz (psf) ¢ (psh) c |G C. €
) 13.0 fi Silt 120 3,430 686 11,374 12,061 0.0 0.02 0.21 0.486
__.0.0 0 0 '
3 00 0 0
4 00 0 0
5 00 0 0
6 00 0 0
7 00 0 0
8 0.0 0 0
9 0.0 0 0
10 0.0 0 0
Reference: Geotechnical Engineering Principles and Practices; Coduto. 1999
Overconsolidated Soils - Case [ (0'y<g@") Eqn:11.24
[No. Settlement:  Total Settlement 6.), =% C, 7, Iog[o-‘-’)
11117 f 1+e, o’ : '
2 Overconsolidated Seils - Case 11 (0'y<0'<0y) Eqn:11.25
i . 6. = z|:| f’e U H Iog(Z—,I‘J + f‘;}n H log[%;f«ﬂ
5 Normally Consolidated Soils (¢°;=0")) Egn: 11.23
6 : C o'
, CRAPED = - H log(;-'ﬂ
b Reference: FHWA NHI-00-045
: Cohesionless Soils (¢°j=0",)
10 (5.), = z% H iog[:-; )




SUBJECT Mainline Embankment
Settlement - Quantity CHECKED BY DAA  DATE n(:z/o?

TR CLIENT TransSystems / ODOT Dist 9 JOB NUMBER 0121-3070.03
, D I r z ’ PROJECT _ SCI-823-0,00 SHEETNO. tY  oF /8
COMP.BY °~ - JTH  DATE 5/25/0 7

C ompRE3SIBIAITY /5 IME GASIS Fak Soie Berriros Lo g, B.K. H‘)UJ,"'U AUG 1957,

SM 4 SOIL BEARING 17

300

250

ho
)
S

1401—
/o
fioe
/o

100

Bearing capacity index, C.
@
S

®3
A
AN

Yo 4
60O “/
7
50 ///
40 |~
30 =
20
f¥.2]

0T 740" " "60° " T80 o0
51 penefration resistonce, N ~blows /.
BEARING CAPACITY INDEX VALUES

: Corece Ee 3R Unroazesret ? 6.3

DMEINNT 110G AN

CALCSHT 03 Settlement[DLZ - FreeForm)



’F;z-_‘ CLIENT TransSystems / ODOT Dist 9 JOB NUMBER 0121-3070.03
I‘%&}I D I F 2 ’ PROJECT SCI-823-0.00 SHEET NO. /5 OF /8 -
COMP.BY | JTH DATE 3/28/07

SUBJECT  Mainline Embankment
| Settlement - Time Rate CHECKEDBY  DAA  DaTE  /{/izjfo7

Evaluate the time rate of settlement for cross-section with greater than 6 inches of consolidation settlement.

. The following cross-sections have greater than 6 inches of consolidation settlement.

66+00
175+40
240+00
271+50
298+50
312+00
319+75

Assume single drainage

No consolidation testing available. Assume aC,of 1 ftzlday. C, assumed based on references on pages 3 & 4.

Determine time to reach 90 percent consclidation, therefore T, = 0.57.

) T, % H?
0= C.
2
Therefore, too = 0‘815 ; H

For X-section 66+00, H = 21.0 ft.

t _oasxsz
- 1.0

too = 375 days _ or 12.5 months

For X-section 175+40, H = 30.0 ft.

(. 0.85x30.0°
0=—77

too = 765 days or 25.5 months

CALCSHT 01 Settlement Time Rale XL5[OLZ - FreeForm} 1171472007 - 3:13 PM




N CLIENT TransSystems f ODOT Dist 9
é@,‘)‘?D I z | PROJCT _SCI-823 - 6.81

SUBJECT  Mainline Embankment

'. Settlement - Time Rate

JOB NUMBER
SHEET NO.
COMP. BY

_ CHECKEDBY

0121-3070.03

7

oF /&

JTH

" DATE  3/28/07

. DATE

For X-section 240+00, H =55 fi,

{. _ 085x 5.57
90 = e

1.0

tog = 26 days or 0.9 months

For X-section 271+50, H = 24 5 ft.

0.85 x 2457
1.0

tao =

too = 510 days or 17 months

For X-section 298+25, H = 20.5 ft.

_ 0.85x20.5°
10

too = 357 days or  11.9 months

For X-section 312+00; H = 13.0 ft.

. 0.85 x 13.0°

1.0

tog = 144 days or 4.8 months

For X-section 319475, H = 13.0 ft.

_ 0.85x13.0?

100 = e——
. %0 )

tao = 144 days or 4.8 months

CALCSHT 02 Settlement Time Rate. XLS[DLZ - FreeForm]

11/14/2007 - 3:57 PM




CLENT  TransSystems / QDOT Dist 9

PROJECT SCI-823-0.¢c0

SUBJECT  Mainline Embankment

Settlement - Time Rate

JOB NUMBER 0121-2070.03

SHEET NO. /I oF /8

COMP. BY JTH  DATE 2/14/07
CHECKEDBY  DAA  DATE l/iz]07

EDLZ
®

TABLE 9-8

TYPICAL VALUES OF COEFFICIENT OF VERTICAL CONSOLIDATION, c,
(Comptled by Carter and Bentley, 1991)

Soil <y
(cm¥/s x 10%) (m?/yr)
—— —————~ ——-
Boston Blue Clay (CL) 40420 1216
Organic silt (OH) 2-10 0.6-3
Glacial lake clays (CL) 6.5-8.7 2.0-2.7
Chicago silty clay (CL) 8.5 2.7
Swedish medium itive clays (CL-CH)
1. labor 0.40.7 0.1-0.2
2. field ;¢ | 0.7-3.0 ” 0.2-1.0
San Francisco Bay Mud {CL) P ~10.6-1.2
Mexico City clay 0.9-1.5 0.3-0.5
T i ¥ )
L
g 100} 41
(o] - b
e | :
J B
g J
g Jo1r -
3 i 3
€ 7 =
g ‘
=
] .
O 001
;' A L 1 l ] 1 | 1 L. L I ] .
2030 40 &0 80 /eo 120 160
_ Liquid Limit LL (%)
Figure 9-5: Approximate Correlations Between ¢, and LL. (NAVFAC, DM-7. 1, 1982)

CEOTEMIOAL ety [OUATDATION LA 61ns 6TR IP) L THuA-HI-PF-021, rov /997 |

9-10

CALCSHT 03 Settlement Time Rate[DLZ - FreeForm)

21142007 - 3135 PM



TransSystems / ODOT Dist 9 JOB NUMBER 0121-3070.03

Settlement - Time Rate CHECKED BY DAA DATE 11j12f07

EREN CLIENT :
@D I z ’ PROJECT SCI-823- C.CO SHEETNO. /£ - oF /8
: SUBJECT  Mainline Embankment COMP. BY JTH  DATE 214/07

TABLE 9.-- APPROXIMATE CORRELATION BETWEEN Cv AND.
LIQUID LIMIT (After Terzaghi and Peck,

1967) o
Liquid Limit (%) Range of C_ (22 /vr)
: ﬁ%l.y Fldey
30 po6% 20 to 360 o8¢
40 : ,033 12 to 230 2630
' 50 ». Q2% 8 o 130 o4/l
. 60 06t4 s w30 6217
70 , 3 to 58
80 2 to 36
90 1 to 23

T ypreats. pL = 30 -
Uf(..: C’I/ = /0 ;}z/w C('ougeﬂw.pnu,_;>'

CALCSHT 03 Settlement Time Rate[DLZ - FreeForm)] 2142007 - .35 PM
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APPENDIX E

Geotechnical Design Checklist



.8. Embankments Checklist

d C-R-5: SCI-823-0.00 Stage 1 PID: 77366 Reviewer: D. Adams Date: 11-16-07

Settlement

Y N X

1<
4
x

<
Z
4

<
P-4
>

<
b
x

1

If soil conditions and project requirements
warrant, have settlement issues been
addressed?

If not applicable (X), go to Question 14

Have consolidation properties of the foundation
soils been determined?

Check methods used:
[X] laboratory consolidation tests

X) empirical correlations with moisture content
and Atterberg values

] other

Have calculations been performed to estimate the
total expected embankment settlement and the
time of consolidation?

Check method used:
O EMBANK or equivalent software

Xl hand calculations

If differing foundation soil and/or loading
conditions occur throughout the embankment
area, have sufficient analyses been completed to
evaluate consolidation at locations representative
of the maost critical conditions?

Have the total settlement and the time of
consolidation analyses indicated acceptable
values at all locations for the scope of the
embankment work?

If total settlement or time of consolidation is
unacceptable, have the stations and lateral extent
of the problem areas been defined?

Has a method been chosen as a solution to the
settlement issues?

Check methods used:

[X] waiting periods with monitoring

0O drainage blanket and wick drains

O surcharge (prefoading)

O removal and replacement of weak soil

O towering proposed grade / change alignment

O lightweight fill

3. Spreadsheet used.




Embankments Checklist

O other List Other items:

Based on accepted design practices, and where
applicable, adhering to published guidelines and
design recommendations from FHWA, have
calculations heen performed to evaluate the
effectiveness of the chosen solution(s)?

Has an economic analysis been performed to
evaluate the cost benefits of the recommended
solution compared to others?

Have all necessary notes, specifications, and
details for the chosen solution been determined?

Have the need, locations, type, ptan notes, and
reading schedule for settlement platforms been
determined? '

Have the effects of the predicted settlement and
the chosen solution been determined and
accounted for on the construction schedule?

Has the effect of any foundation soil consolidation
(including differential settlement) been evaluated
with regard to adjacent structures (e.g., bridges,
buildings, culverts, utilities) which will also
undergo settlement and be subject to stresses
induced by the consolidation of the surrounding
soil?

10, 11, 12 - Generally not considered for Stage |
submittal.

ll.B.
Y N X 8
Y NX 9
Y N X 10
Y N X 11
Y N X 12
Y N X 13
Notes :
Stage 1.




H.B. Embankments Checklist

. Stability

Y N X 14
YN X 15
Y N X 16
Y N X 17
. 18
Y N X
Y N X
Y N X
Y N X
Y N X 19
Y N X 20
Y N X 21

If soil conditions and project requirements
warrant, have stability issues been addressed?

if not applicable (X), go to Question 27

Has the total (short term) and effective (long
term) shear strength of the foundation soils been
determined?

Check method used:
laboratory shear tests
[X] estimation from SPT or field tests

Have the OGE's recommended values of shear
strength for proposed embankment fill material
(total: ¢ = 2000 psf, phi = 0, effective: ¢ = 300 psf,
phi = 28) been used in the stability analyses?

Mave calculations been performed to determine
the F.S. for stability?

Check method used:

(X1 STABL, XSTABL, or equivalent software

O hand calculations

Have the fo!loviring F.S. been met or exceeded,
as determined by the calculations, for the given
stability conditions:

a 1.30 for short term condition
b 1.30 for long term condition
¢ 1.10 for rapid drawdown, flood condition

d 1.50 for embankment supporting bridge
abutments {not on deep foundations)

When differing soil or loading conditions occur
throughout the embankment area, have sufficient
analyses been completed to evaluate the stability
at locations representative of the most critical
conditions?

If the F.S. was not met or exceeded, have the
stations and lateral extent of the problem areas
been defined?

Has a method been chosen as a solution to the
stability issues?

Check the method(s) used:
X] flattening slopes

O counterberm

16. Alternate shear strength values assumed
due to anticipated rock fill.




l.B.

o

=<
4

<
=

I><

24

>

25

Ix<

26

>

27

Embankments Checklist

O lightweight embankment

I reinforced soil slope

I soil nailing

O drainage blanket and wick drains

O removal of soft soil, adding shear key
O reduced grade / change alignment

O stage construction

[0 controlled rate of fill placement

[1 drilled shaft slope stabilization

O other List Other items:

Based on accepted design practices, and where
applicable, adhering to published guidelines and
design recommendations from FHWA, have
calculations been performed to evaluate the
effectiveness of the chosen solution{s)?

Has an economic analysis been performed to
evaluate the cost benefits of the recommended
solution compared to others?

Have all necessary notes, specifications, and
details for the chosen solution been determined?

Have the need, location, type, plan notes, and
reading schedule for piezometers and
inclinometers been determined?

If piezometers will be used, has the critical
pressure value been determined and the
appropriate information included in the plans?

Have the effects of the stability solution been
determined and accounted for on the construction
schedule?

Has the effect of the stability solution been
evaluated with regard to structures (e.g., bridges,
buildings, culverts, utilities) which may be subject
lo unusual stresses or require special
construction considerations?

24, 25 - Generally not addressed in Stage |
submittal.

Notes:

Stage 1:




I“.Bc

Embankments Checklist

.Sidahill Fills

Y N X 29

31

l<
4
x

If soil conditions and project requirements
warrant, have sidehili fill issues been addressed?

If not applicable (X), go to Question 34

In accordance with Geotechnical Bulletin 2:
Special Benching and Sidehill Embankment Fills
(GB 2), have sidehill fills been evaluated to
determine if special benching or shear keys are
needed?

In accordance with GB 2, if special benching or
shear keys are required, has

a Plan Note G110 from L&D3 been included in
the General Notes?

b quantities for both excavation and
embankment been calculated for the benched
areas and added to the plan General
Quantities?

¢ the special benching or shear keys been
indicated on the appropriate cross sections?

Have water bearing zones been identified and
their impact addressed?

Have subsurface drainage controls been
adequately addressed?

31a, 3tb - Generally not addressed in Stage |
submittal.

31c. This information has been provided to the
prime consultant (TranSystems).

Notes:

Stage 1:;




N.B. Embankments Checklist

. Special

Y N

X 34

35

1<

<

I

1>

Have ali of the environmental factors, including
wetlands, stream mitigation, and landfills, been
considered and incorporated prior to design and
analysis of embankment settlement and stability,
including EPA or other government agencies’
involvermnent, mitigation, or special design or
construction considerations?

If an embankment is to be placed through
standing water or over weak, wet soils (with or
without a fabric separator), the fill should be
placed by the method of end dumping to a given
height above the standing water or until
compaction is achievable over the soft soil. If
end dumping is to be specified,

a has the material type for the fill to be end
dumped been specified?

b has the need for a fabric separator or filter
layer been determined?

¢ has the height of fill to be end dumped been
determined?

d have all notes and specifications for end
dumping been developed?

34, Outside scope of this report,

35. Specifications not developed for Stage |
submittal.

Notes:

Stage 1:




