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Dear Mr. Gourgeot:

Terracon Consultants, Inc. (Terracon) has completed the geotechnical field and laboratory
services for the proposed Ohio River HDD project. This report presents the findings of the
subsurface exploration and results of laboratory tests performed on selected soil and rock
samples.

We appreciate the opportunity to be of service to you on this project.  If you have any questions
concerning this report, or if we may be of further service, please contact us.

Sincerely,
Terracon Consultants, Inc.

Mohammad Kayser Steven B.  Larimer
Staff Engineer Senior Staff Geologist

Prasad S. Rege, P.E.
Regional Manager/Senior Principal
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GEOTECHNICAL DATA REPORT
PROPOSED OHIO RIVER HDD CORES C1-A, C1-B, C1-C AND C1-E

MARSHALL (WV) AND BELMONT (OH) COUNTY
Terracon Project No. N4149328

June 24, 2015

1.0 INTRODUCTION

This report presents the results of our geotechnical field and laboratory services performed for the
proposed Ohio River HDD project located in Marshall County, West Virginia and Belmont
County, Ohio.  Our scope of work for this project included the advancement of four (4) borings,
designated C1-A, C1-B, C1-C and C1-E which were extended to an approximate depth range of
84.2 to 225 feet below the existing ground surface, visual classification and laboratory testing of
representative soil and rock samples, groundwater sample lab results (if applicable) and
preparation of this geotechnical data report.  Logs of the borings and a boring location plan are
included in Appendix A of this report.

2.0 PROJECT DESCRIPTION

The project consists of crossing the Ohio River using horizontal directional drilling means and
methods for the Rover Pipeline Project.  Details are presented below for your information.

Item Description

Locations

Borings C1-A (39°58'42.00"N, 80°44'3.45"W) and C1-C
(39°58'33.52"N, 80°43'56.84"W) are located on the southeast side
of Ohio River (on the West Virginia side). Borings C1-B
(39°58'51.15"N, 80°44'25.79"W) and C1-E (39°58'51.24"N,

80°44'25.88"W) are located on the northwest side of the
Ohio River (on the Ohio side).

Current Ground Cover
The existing ground cover in the area of the proposed HDD
pipeline is mainly mowed grass fields, agricultural fields, river and
wooded areas.

Existing Topography
Based on provided survey information, the ground surface
elevation across the proposed HDD pipeline alignment ranges
from about elevation 653 to 681 feet.

Structures
Horizontally directionally drilled (HDD) natural gas pipeline
crossings.  The Ohio River is located within the proposed HDD
alignment.
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3.0 SUBSURFACE CONDITIONS

3.1 Geology

C1: The project site consists of two test borings (C1-A and C1-C) east of the Ohio River in West
Virginia (Marshall County) and two test borings (C1-B and C1-E) west of the Ohio River in Ohio
(Belmont County).

Test borings C1-A and C1-C lie within the Appalachian Low Plateau Physiographic Province of
West Virginia.  The local subsurface geology east of the Ohio River in Marshall County consists
of Quaternary Alluvium described as alluvial deposits of sand, gravel, silt, and clay.

C1-A  The near surface soils are from the Huntington Silt Loam found on flood plains in river
valleys formed in alluvium derived from shale, sandstone, and limestone on 0 to 3 percent
slopes, occasionally flooded.

C1-C The near surface soils are from the Dormont-Culleoka complex generally described as
stony nonacid residuum weathered from shale and siltstone on 35 to 70 percent slopes.

¶ The Dormont Series is described as formed in residuum derived from non-acid shale
and siltstone with thin beds of limestone and sandstone.

¶ The Culleoka series consists of moderately deep, well drained, soils formed in colluvium
or residuum from siltstone or interbedded shale, limestone, siltstone, and fine grained
sandstone.

Test borings C1-B and C1-E lies within the Appalachian Highlands on the Allegheny Plateaus
within the Marietta Plateau, specifically on the Little Switzerland Plateau.  The region is east of the
Flushing Divide, where surface water flows eastward into a series of high-gradient rapidly down-
cutting shale-bottomed creeks (subject to flash flooding) that flow into the Ohio River.  The Little
Switzerland Plateau can be described as a highly dissected, high relief (generally 450 feet to 750
feet along the Ohio River) plateau composed of mostly fine-grained rocks.  Red shales and red
soils are relatively common and landslides are common.  The Teays-age drainage system deposits
have been eroded.

The near surface soils are from the Brookside-Urban land complex.  The Brookside series
consists of moderately well-drained soils formed in in clayey colluvium mainly from interbedded
acid and some calcareous gray shale, siltstone, limestone, and sandstone which has been
mixed by downslope movement.  These upland soils have moderately slow permeability and are
found on foot slopes, fans, and benches (Slopes range from 3 to 60 percent).  Landslips are
common in many areas as are small seepage-prone areas and springs. The colluvium is
commonly 6 to 20 feet thick.
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Bedrock at the site is sedimentary from the Pennsylvanian-age Conemaugh Group. The
depositional environment for this group was near-shore marine environments, deltas, marine
and brackish water bays and lagoons and coastal lowlands.  The Conemaugh Group consists of
cyclic sequences of shale, siltstone, sandstone, claystone (red beds), impure limestone, and
thin non-persistent coal.  The Conemaugh Group varies in color, containing shades of red,
yellow, olive, green, brown, and black. Claystone, shale, and siltstone are argillaceous to sandy,
non-bedded to thin bedded, locally calcareous and may contain marine fossils in the lower half
of the unit.  Shales and Claystones (specifically the red beds) are highly susceptible to
weathering and can be very soft even in unweathered state. Claystone (red beds) are
associated with landslide activity.          Sandstone varies from fine to medium grained, locally
conglomeratic, thin to massive to cross bedded, and micaceous.

Limestone is typically gray, micritic to coarse grained, thin to medium bedded, and contains
marine fossils in the lower part of the unit.  Coal is impure, bituminous, thin bedded, and
discontinuous.  Shale, claystone, coal, and siltstone can have extremely low to high unconfined
compressive strengths.  Limestone and sandstone typically has medium to high unconfined
compressive strengths.  The group is overlain by the Monongahela Group and underlain by the
Pottsville and Allegheny Groups undivided, with a sharp upper contact at the base of the
Pittsburgh (No.8) coal, and a sharp lower contact at the top of the Upper Freeport (No.) 7 coal.
The Conemaugh Group ranges in thickness from 350 to 500 feet.

3.2 Typical Subsurface Profile

Boring C1-A encountered existing fill materials (lean clay with sand and clayey gravel with sand) to
an approximate depth of about 20 feet below the existing ground surface which were underlain by
native cohesive soils (lean clay) of soft to stiff consistency with intermittent native granular soils
(clayey sand with gravel and poorly graded sand with silt and gravel) of loose to very dense relative
density to a depth of about 75.0 feet below existing grades.  The overburden soils were underlain
by sedimentary bedrock consisting of shale, siltstone, claystone, and limestone.  Test boring C1-A
was extended to an approximate depth of 170.0 feet below the existing ground surface.

Boring C1-B encountered native cohesive soils (lean clay and lean clay with sand) of very stiff to
hard consistency and native granular soils (silt with sand, silty gravel with sand, silty sand with
gravel and clayey sand) of very loose to medium dense relative density to an approximate depth of
40.6 feet below the existing ground surface.  The overburden soils were underlain by sedimentary
bedrock consisting of limestone, shale, and sandstone to the test boring termination depth of
approximately 190 feet below the existing ground surface.

Boring C1-C encountered native granular soils (clayey sand) of medium dense relative density to
an approximate depth of 10.0 feet below the existing ground surface.  The granular soil was
underlain by sedimentary bedrock consisting of claystone, shale, coal, and limestone to the test
boring termination depth of approximately 84.2 feet below the existing ground surface.
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Specific conditions encountered at each boring location are indicated on the individual boring logs.
Stratification boundaries on the boring logs represent the approximate location of changes in soil
types; in-situ, the transition between materials may be gradual.

Boring C1-E encountered existing fill materials (sandy lean clay and silt with sand) to a depth of
about 18.5 feet below existing ground surface underlain by native granular soils (clayey sand with
gravel) of loose relative density to an approximate depth of 33.5 feet below the existing ground
surface.  The granular soils were underlain by native cohesive soil (sandy lean clay) of stiff
consistency to a depth of about 37.5 feet below existing ground surface underlain by sedimentary
bedrock consisting of limestone, coal, siltstone, shale, and sandstone to the test boring termination
depth of approximately 225.0 feet below the existing ground surface.

3.3 Water Level Observations

The boreholes were observed while drilling for the presence and level of groundwater.
Groundwater was encountered in boring C1-A at a depth of about 37.0 feet while drilling. No free
water was observed in the other borings while drilling.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff
and other factors not evident at the time the borings were performed.  In addition, perched or
trapped water can develop over low permeability soils.  Therefore, groundwater levels during
construction or at other times in the life of the structure may be higher or lower than the levels
indicated on the boring logs.  The possibility of groundwater level fluctuations should be
considered when developing the design and construction plans for the project.

4.0 GEOTECHNICAL DESIGN PARAMETERS

4.1 Soil and Rock Parameters

Based on the borings and laboratory test results, the following shear strength and unit weight
values may be considered for design:
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Soil description
Average Undrained

Shear Strength, su (psf)

Angle of Internal
Friction, ű
(degrees)

Total Unit Weight
of Soil, ɔ (pcf)

Existing fill, soft to medium stiff
cohesive soils (lean clay, sandy

lean clay, lean clay with sand and
silt with sand)

1000 -- 125

Stiff cohesive soils (lean clay,
lean clay with sand and sandy

lean clay)

1500 -- 126

Very stiff to hard cohesive soils
(lean clay and lean clay with

sand)

4500 -- 131

Very loose to loose granular soils
(clayey sand, clayey sand with

gravel and silty sand with gravel)

-- 28 110

Medium dense granular soils (silt
with sand, clayey sand with gravel,

silty sand with gravel and clayey
sand)

-- 36 130

Dense to very dense granular
soils (Silt and poorly graded sand

with silt and gravel)

-- 36 130

Rock description
Average Unconfined

Compressive Strength (tsf)
Total Unit Weight of

Rock, ɔ (pcf)

Hard to moderately hard (limestone and
sandstone)

500 160

Soft to medium hard (claystone,
limestone, siltstone and shale)

150 145

Soft to very soft (claystone, coal and
shale)

100 140

5.0 GENERAL COMMENTS

The information presented in this report is based upon the data obtained from the borings
performed at the indicated locations, laboratory testing of selected samples obtained from the
borings and from other information discussed in this report.  This report does not reflect
variations that may occur between borings, across the site, or due to the modifying effects of
construction or weather.  The nature and extent of such variations may not become evident until
during or after construction.
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The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This data report has been prepared for the exclusive use of our client for specific application to
the project discussed and has been prepared in accordance with generally accepted
geotechnical engineering practices.  No warranties, either express or implied, are intended or
made.  Site safety, excavation support, and dewatering requirements are the responsibility of
others.  In the event that changes in the nature, design, or location of the project as outlined in
this report are planned, the conclusions and recommendations contained in this report shall not
be considered valid unless Terracon reviews the changes and either verifies or modifies the
conclusions of this report in writing.



Responsive ƴ Resourceful ƴ Reliable

APPENDIX A
FIELD EXPLORATION



Geotechnical Data Report
Proposed Ohio River HDD Cores C1-A, C1-B, C1-C and C1-E ƴ Marshall (WV) and Belmont (OH) County
June 24, 2015 ƴ Terracon Project No. N4149328

Responsive ƴ Resourceful ƴ Reliable Exhibit A-1

Field Exploration Description
The subsurface exploration consisted of drilling and sampling four (4) borings at the site to a
depth range of about 84.2 to 225 feet below existing grades.  The boring locations were staked
in the field by the Rover Pipeline surveyor.  The approximate boring locations are indicated on the
attached Boring Location Plan.  Surveyed elevations at the ground surface were provided by the
surveyor.  Elevations are rounded to the nearest foot.  The locations and elevations of the borings
should be considered accurate only to the degree implied by the means and methods used to
define them.

The borings were drilled with a track-mounted rotary drill rig using continuous flight hollow-stem
augers to advance the boreholes.  Samples of the soil encountered in the borings were obtained
using the split barrel sampling procedures. Water was added at 37.0, 40.0, 30.0 and 37.5 feet in
borings C1-A, C1-B, C1-C and C1-E respectively to assist drilling.

In the split-barrel sampling procedure, the number of blows required to advance a standard 2-inch
O.D. split-barrel sampler the last 12 inches of the typical total 18-inch penetration by means of a
140-pound auto-hammer with a free fall of 30 inches, is the standard penetration resistance value
(SPT-N).  This value is used to estimate the in-situ relative density of cohesionless soils and
consistency of cohesive soils. An automatic SPT hammer was used to advance the split-barrel
sampler in the borings performed on this site.  A significantly greater efficiency is achieved with
the automatic hammer compared to the conventional safety hammer operated with a cathead and
rope.  This higher efficiency has an appreciable effect on the SPT-N value.  The effect of the
automatic hammer's efficiency has been considered in the interpretation and analysis of the
subsurface information for this report.

Rock coring was performed in all of the borings using a NQ2-size double tube-swivel core barrel.
Recovery and rock quality designation (RQD) were calculated for the core samples and are noted
at their depths of occurrence on the boring logs.  RQD is the percent of total length cored
consisting only of rock pieces at least 4 inches or more in length and is a measure of the integrity
of the rock mass in-situ.  Rock quality, in terms of RQD, can generally be designated as excellent
(90%-100%), good (75%-90%), fair (50%-75%), poor (25%-50%) and very poor (<25%).  The
recovered samples were sent to the laboratory for testing and classification.

The samples were tagged for identification, sealed to reduce moisture loss, and taken to our
laboratory for further examination, testing, and classification.  Information provided on the boring
logs attached to this report includes soil descriptions, consistency evaluations, boring depths,
sampling intervals, and any groundwater conditions.  The borings were backfilled with cement
bentonite grout prior to the drill crew leaving the site.

A field log of each boring was prepared by the field engineer/geologist.  These logs included visual
classifications of the materials encountered during drilling, as well as, the engineer/geologist’s
interpretation of the subsurface conditions between samples.  Final boring logs included with this
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report represent the geologist's interpretation of the field logs and include modifications based on
laboratory observation and tests of the samples.
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 3 of 7

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 2/13/2015

BORING LOG NO. C1-A
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 2/25/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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Water observed at 37 feet while drilling

WATER LEVEL OBSERVATIONS



76.1

86.5

97.4

LIMESTONE, slightly weathered, hard, close joints, thin
bedded, very poor RQD, slightly open to open, brown to
gray, conglomeratic
SHALE, very severely weathered, very soft to soft, very
close to close joints, very poor RQD, very thin bedded,
tight to open, brown to gray, occasional limestone
nodules at 76.8 to 79.3 feet, lost recovery (recovered 8
inch on run 2)

SHALE, moderately to severely weathered, medium to
soft, close to very close joints, fair to poor RQD, very thin
bedded, tight to open, gray, occasional pyrite nodules. @
95.3-95.6 feet broken zone

LIMESTONE, moderately sevre weathered, moderatelly
hard to hard, very close to close, fair RQD, thin bedded,
slightly open to open, brown to gray, interbedded with
shale
Qu = 390.43tsf @ 99.3ft

9-50/4" 11
577

566.5

555.5

8

17

60

58

0

0

67

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.978219°    Longitude:  -80.73435°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 4 of 7

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 2/13/2015

BORING LOG NO. C1-A
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 2/25/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 37 feet while drilling

WATER LEVEL OBSERVATIONS



104.3

119.3

LIMESTONE, moderately sevre weathered, moderatelly
hard to hard, very close to close, fair RQD, thin bedded,
slightly open to open, brown to gray, interbedded with
shale (continued)

SILTSTONE, moderate to moderately severe
weathered, soft to moderately hard, close to very close
joints, poor to fair RQD, tight to open, gray to brown,
interbedded with shale

Qu = 267.26tsf @ 107.9ft

Qu = 179.65tsf @ 109.8ft

Qu = 477.56tsf @ 114.7ft

calcareous @ 11.5' - 115.8'

CLAYSTONE, moderately to severely weathered, soft to
moderately hard, very close to close joints, very poor to
fair RQD, gray to red, very thin bedded
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 5 of 7

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 2/13/2015

BORING LOG NO. C1-A
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 2/25/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 37 feet while drilling

WATER LEVEL OBSERVATIONS



146.9

CLAYSTONE, moderately to severely weathered, soft to
moderately hard, very close to close joints, very poor to
fair RQD, gray to red, very thin bedded (continued)
high angle slicken sided joint @ 125.7' - 125.8'

siltstone lense @ 129.3' - 130.8'
Qu = 255.37tsf @ 129.8ft

siltstone lense @ 135.9' - 136.8'

SHALE, slight to moderately weathered, medium to
moderately hard, close joints, very thin, poor to fair RQD,
tight to open, red to gray, occasional interbedded siltstone
calcareous zones @ 147.0' - 147.3', 148.9' - 149.7'
Qu = 281.71tsf @ 148.3ft

1m
55s
2m
21s
2m
40s
2m
46s
2m
66s

1m
20s

1m
23s
1m
17s
1m
37s
4m
18s
2m
23s
3m
34s
2m
48s
2m
32s
3m
58s
3m
17s
3m
23s

2m
21s
2m
44s

506

60

60

60

60

55

28

45

28

83

30

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Latitude: 39.978219°    Longitude:  -80.73435°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 6 of 7

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 2/13/2015

BORING LOG NO. C1-A
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 2/25/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 37 feet while drilling

WATER LEVEL OBSERVATIONS



163.9

170.0

SHALE, slight to moderately weathered, medium to
moderately hard, close joints, very thin, poor to fair RQD,
tight to open, red to gray, occasional interbedded siltstone
(continued)

Qu = 301.88tsf @ 152.9ft

Qu = 240.46tsf @ 156.4ft

SHALE, fresh to slightly weathered, moderately hard,
close joints, very thin, fair RQD, tight to open, dark gray,
carbonaceous

calcareous zone @ 169.2' - 170.0'

Boring Terminated at 170 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 7 of 7

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 2/13/2015

BORING LOG NO. C1-A
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 2/25/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 37 feet while drilling

WATER LEVEL OBSERVATIONS



10.0

15.0

25.0

LEAN CLAY (CL), trace gravel, brown, very stiff

SILT WITH SAND (ML), trace gravel, brown, medium
dense

SILTY GRAVEL WITH SAND (GM), brown, very loose
to loose

12-13-10
N=23

4-5-6
N=11

4-5-3
N=8

2-1-1
N=2

3.0
(HP) 15

23

8

662

657
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0

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 1 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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No free water observed
WATER LEVEL OBSERVATIONS



30.0

35.0

36.5

40.6

SILTY SAND WITH GRAVEL (SM), brown, medium
dense

CLAYEY SAND (SC), trace gravel, brown, loose

LEAN CLAY WITH SAND (CL), trace gravel, gray and
light brown, hard

SILT (ML), trace sand, light brown, dense

LIMESTONE, slightly weathered, moderately hard to
hard, very close to moderately close joints, thin bedded,
fair to good RQD, tight to open, brown to gray,
interbedded with siltstone
severely weathered, soft argillaceous zones @ 42.4' -
43.9', 49.6' - 50.2', 52.5' - 53.9'

Qu = 389.5tsf @ 44.5ft

4-5-5
N=10

2-3-4
N=7

9-15-30
N=45

50/2"

18

28

16

8

33-15-18

642

637

635.5

631.5
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 2 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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WATER LEVEL OBSERVATIONS



LIMESTONE, slightly weathered, moderately hard to
hard, very close to moderately close joints, thin bedded,
fair to good RQD, tight to open, brown to gray,
interbedded with siltstone (continued)
Qu = 446.73tsf @ 51.8ft

Qu = 711.13tsf @ 56.8ft
severely weathered, soft argillaceous zones @ 57.2' -
59.0', 61.3' - 61.7'

severely weathered, soft carbonaceous argillaceous zone
with coal seams - probably core loss zone @ 59'

low angle clay filled joint @ 62.2'

high angle joints @ 65.6' - 65.7', 68.4' - 69.1'

Qu = 1129.3tsf @ 68.8ft

moderately to highly weathered @ 70.7' - 76.0'

Qu = 337.5tsf @ 73.5ft
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60
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 3 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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WATER LEVEL OBSERVATIONS



76.0

SHALE, severe to very severely weathered, soft to
moderately hard, very close to close joints, very thin
bedded, poor to very poor RQD, tight to open, gray to
dark gray, interbedded with siltstone
calcareous zone @ 77.0' - 78.8'

carbonaceous zone/coal seam - core loss zone @ 81.7' -
91.5'

calcareous zones @ 94.0' - 94.7', 96.6' - 97.1'

Qu = 397.85tsf @ 94.8ft

596
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 4 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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119.3

SHALE, severe to very severely weathered, soft to
moderately hard, very close to close joints, very thin
bedded, poor to very poor RQD, tight to open, gray to
dark gray, interbedded with siltstone (continued)

carbonaceous zone @ 108.6' - 109.5'

arenaceous zone @ 112.5' - 113.6'

Qu = 755.99tsf @ 113.3ft

severely weathered, moderately hard, claystone bed @
115.7' - 118.3'

SHALE, moderately severe to severe, soft to moderately
hard, very close to close joints, thin to very thin bedded,
poor to fair RQD, tight to open, gray, interbedded with
sandstone

552.5

55

56

60
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60

58

40
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65

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 5 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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WATER LEVEL OBSERVATIONS



127.1

131.1

149.5

SHALE, moderately severe to severe, soft to moderately
hard, very close to close joints, thin to very thin bedded,
poor to fair RQD, tight to open, gray, interbedded with
sandstone (continued)

SANDSTONE, slightly weathered, moderately hard,
moderately close joints, thin bedded, excellent RQD, tight,
gray to brown
Qu = 374.37tsf @ 127.8ft

Qu = 661.12tsf @ 130.7ft
SHALE, slightly weathered,moderately hard, moderately
close joints, thin bedded, excellent RQD, tight, gray to
brown

545
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522.5

58

58
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58
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45
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64

29

65

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 6 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline

F
IE

LD
T

E
S

T
R

E
S

U
LT

S

P
en

et
ra

tio
n

P
er

F
oo

t

LA
B

O
R

A
T

O
R

Y
T

O
R

V
A

N
E

/H
P

(t
sf

)

W
A

T
E

R
C

O
N

T
E

N
T

(%
)

ATTERBERG
LIMITS

LL-PL-PI
Surface Elev.: 672 (Ft.)

ELEVATION (Ft.)

S
A

M
P

LE
T

Y
P

E

W
A

T
E

R
LE

V
E

L
O

B
S

E
R

V
A

T
IO

N
S

D
E

P
T

H
(F

t.)

130

135

140

145

150

R
E

C
O

V
E

R
Y

(I
n.

)

R
Q

D
%

No free water observed
WATER LEVEL OBSERVATIONS



153.9

165.7

Qu = 371 @ 149.7ft
SANDSTONE, slightly to moderately weathered,
moderately hard, close joints, very thin bedded, fair to
good RQD, tight to open, gray, interbedded with siltstone
(continued)

Qu = 569.6tsf @ 152.6ft

SANDSTONE, slightly weathered, moderately hard,
close to moderately close joints, thin to very thin bedded,
fair to good RQD, tight to open, gray
broken zone @ 155.5' - 155.6'
clay filled high angle joint @ 155.9' - 156.0'

Qu = 631.55tsf @ 158ft
low angle clay filled joint @ 158.1'

broken zone @ 159.8' - 160.0'

Qu = 628.27tsf @ 162.5ft

argillaceous zone @ 163.4' - 163.8'

SANDSTONE, slightly weathered, moderately hard,
close to moderately close joints, thin to very thin bedded,
fair to good RQD, tight to open, gray
Qu = 374.14tsf @ 166.7ft

Qu = 372.69tsf @ 172.1ft

518
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60
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 7 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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WATER LEVEL OBSERVATIONS



186.8

190.0

SANDSTONE, slightly weathered, moderately hard,
close to moderately close joints, thin to very thin bedded,
fair to good RQD, tight to open, gray (continued)

Qu = 529.89tsf @ 178.8ft

Qu = 517.3tsf @ 180.7ft

Qu = 350.86tsf @ 184.5ft

SHALE, slightly weathered, moderately hard, close
joints, very thin bedded, fair RQD, tight to open, dark
gray, interbedded with siltstone, carbonaceous

Boring Terminated at 190 Feet

485
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60

60

54

51

85
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.980875°    Longitude:  -80.740497°

G
R

A
P

H
IC

LO
G Ohio River HDD

T
H

IS
B

O
R

IN
G

LO
G

IS
N

O
T

V
A

LI
D

IF
S

E
P

A
R

A
T

E
D

F
R

O
M

O
R

IG
IN

A
L

R
E

P
O

R
T

.G
E

O
S

M
A

R
T

LO
G

-N
O

W
E

LL
C

1
LO

G
S

.G
P

J
T

E
R

R
A

C
O

N
20

12
.G

D
T

4/
9/

15

                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 8 of 8

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/20/2015

BORING LOG NO. C1-B
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/20/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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WATER LEVEL OBSERVATIONS



10.0

20.0

25.0

CLAYEY SAND (SC), trace gravel, medium dense

CLAYSTONE, very severely to completely weathered,
soft to very soft, brown

SHALE, very severely weathered, soft, dark gray

6-7-7
N=14
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N=79

22-36-38
N=74

17
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31-17-14
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.975978°    Longitude:  -80.732456°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 1 of 4

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/28/2015

BORING LOG NO. C1-C
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/30/2015

Exhibit: A-5

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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25.4

30.0

40.1

42.8

45.3

COAL, very severely weathered, soft, dark gray
SHALE, slightly weathered, soft, dark gray

LIMESTONE, slightly to moderately weathered, hard,
very close to close joints, thin to medium bedded, fair to
good RQD, tight to open, gray, interbedded with siltstone
Qu = 1221.3tsf @ 31.2ft

Qu = 281.21tsf @ 35.9ft

SHALE, severe to very severely weathered, soft to
moderately hard, close to very close joints, very thin
bedded, poor RQD, tight to open, gray, interbedded with
siltstone

carbonaceous @ 42.5' - 42.8'
COAL, severely weathered, soft, very close joints, very
thin bedded, very poor RQD, tight to open, black

LIMESTONE, slightly weathered, hard, very close to
close joints, thin to medium bedded, good to fair RQD,
slightly open to open, gray, interbedded with siltstone,
conglomeritic
Qu = 1122.47tsf @ 46.4ft
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N=60

50/0"
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.975978°    Longitude:  -80.732456°
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                    Supply Segment
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Page 2 of 4

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/28/2015

BORING LOG NO. C1-C
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/30/2015

Exhibit: A-5

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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LIMESTONE, slightly weathered, hard, very close to
close joints, thin to medium bedded, good to fair RQD,
slightly open to open, gray, interbedded with siltstone,
conglomeritic (continued)
Qu = 1859.7tsf @ 50.1ft

Qu = 339.71tsf @ 58.4ft

soft argillaceous carbonaceous zones @ 59.9' - 60.1',
62.0' - 63.1', 65.5' - 65.7', 67.7' - 68.2'
Qu = 584.78tsf @ 60.9ft

Qu = 1201.91tsf @ 67.2ft

soft argillaceous carbonaceous zones @ 70.9' - 70.1',
72.4' - 74.4', 76.0' - 79.2', 79.6' - 76.6'
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Supply Segment
                    (various locations in WV and OH)
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Page 3 of 4

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/28/2015

BORING LOG NO. C1-C
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/30/2015

Exhibit: A-5

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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84.2

LIMESTONE, slightly weathered, hard, very close to
close joints, thin to medium bedded, good to fair RQD,
slightly open to open, gray, interbedded with siltstone,
conglomeritic (continued)

coal seam @ 79.3' - 79.6'

Boring Terminated at 84.2 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH
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                    (various locations in WV and OH)
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Page 4 of 4

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/28/2015

BORING LOG NO. C1-C
Project Consulting Services, Inc.CLIENT:
New Hampton, NH

Driller: Willy

Boring Completed: 1/30/2015

Exhibit: A-5

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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5.0

13.5

18.5

FILL - SANDY LEAN CLAY (CL), brown and black

FILL - SANDY LEAN CLAY (CL), brown

FILL - SILT WITH SAND (ML), brown

CLAYEY SAND WITH GRAVEL (SC), gray and brown,
loose
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Ohio River HDD

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    (various locations in WV and OH)
SITE:

Page 1 of 10

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline

T
H

IS
B

O
R

IN
G

LO
G

IS
N

O
T

V
A

LI
D

IF
S

E
P

A
R

A
T

E
D

F
R

O
M

O
R

IG
IN

A
L

R
E

P
O

R
T

.P
R

O
JE

C
T

C
O

N
S

U
LT

IN
G

S
E

R
V

IC
E

S
LO

G
E

T
C

R
O

V
E

R
P

IP
E

LI
N

E
S

U
P

P
LY

LI
N

E
LO

G
S

.G
P

J
N

-6
0

T
E

S
T

.G
P

J
6/

23
/1

5

W
A

T
E

R
C

O
N

T
E

N
T

(%
)

LA
B

O
R

A
T

O
R

Y
T

O
R

V
A

N
E

/H
P

(t
sf

)

P
en

et
ra

tio
n

P
er

F
oo

t

R
Q

D
%

F
IE

LD
T

E
S

T
R

E
S

U
LT

S

Surface Elev.: 671 (Ft.)

ELEVATION (Ft.)

W
A

T
E

R
LE

V
E

L
O

B
S

E
R

V
A

T
IO

N
S

D
E

P
T

H
(F

t.)

5

10

15

20

25

S
A

M
P

LE
T

Y
P

E

R
E

C
O

V
E

R
Y

(I
n.

)

LL-PL-PI

ATTERBERG
LIMITS

No free water observed
WATER LEVEL OBSERVATIONS



33.5

37.5

CLAYEY SAND WITH GRAVEL (SC), gray and brown,
loose (continued)

SANDY LEAN CLAY (CL), trace gravel, gray and
brown, stiff

LIMESTONE, slightly weathered, hard, very close to
moderately close, thin bedded, poor to good RQD, open
to tight, brown to gray
Qu = 258.03tsf @ 38.5ft

severely weathered, soft to moderately hard, argillaceous
zones @ 42.6'-43.6', 49.0'-49.4', 54.0'-55.0', 57.7'-62.3'
and 79.5'-82.4'

Qu = 460.94tsf @ 49.3ft
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Ohio River HDD

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    (various locations in WV and OH)
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline

T
H

IS
B

O
R

IN
G

LO
G

IS
N

O
T

V
A

LI
D

IF
S

E
P

A
R

A
T

E
D

F
R

O
M

O
R

IG
IN

A
L

R
E

P
O

R
T

.P
R

O
JE

C
T

C
O

N
S

U
LT

IN
G

S
E

R
V

IC
E

S
LO

G
E

T
C

R
O

V
E

R
P

IP
E

LI
N

E
S

U
P

P
LY

LI
N

E
LO

G
S

.G
P

J
N

-6
0

T
E

S
T

.G
P

J
6/

23
/1

5

W
A

T
E

R
C

O
N

T
E

N
T

(%
)

LA
B

O
R

A
T

O
R

Y
T

O
R

V
A

N
E

/H
P

(t
sf

)

P
en

et
ra

tio
n

P
er

F
oo

t

R
Q

D
%

F
IE

LD
T

E
S

T
R

E
S

U
LT

S

Surface Elev.: 671 (Ft.)

ELEVATION (Ft.)

W
A

T
E

R
LE

V
E

L
O

B
S

E
R

V
A

T
IO

N
S

D
E

P
T

H
(F

t.)

30

35

40

45

50

S
A

M
P

LE
T

Y
P

E

R
E

C
O

V
E

R
Y

(I
n.

)

LL-PL-PI

ATTERBERG
LIMITS

No free water observed
WATER LEVEL OBSERVATIONS



LIMESTONE, slightly weathered, hard, very close to
moderately close, thin bedded, poor to good RQD, open
to tight, brown to gray (continued)

Qu = 627.81tsf @ 65.2ft

Qu = 827.3tsf @ 74ft
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    (various locations in WV and OH)
SITE:

Page 3 of 10

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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82.4

91.8

97.5

LIMESTONE, slightly weathered, hard, very close to
moderately close, thin bedded, poor to good RQD, open
to tight, brown to gray (continued)

COAL, slightly weathered, soft, very close to close, thin
bedded, poor RQD, open, dark gray to black

LIMESTONE, slightly weathered, hard, very close to
close, thin bedded, poor RQD, open, brown to gray

Qu = 731.83tsf @ 95ft

SHALE, moderately to severely weathered, soft to
moderately hard, very close, poor to good RQD, tight to
slightly open, gray, interbedded with siltstone
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    (various locations in WV and OH)
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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112.2

SHALE, moderately to severely weathered, soft to
moderately hard, very close, poor to good RQD, tight to
slightly open, gray, interbedded with siltstone (continued)

SILTSTONE, moderately to slightly weathered, soft to
moderately hard, very close to moderately close, fair to
good RQD, tight to open, gray, interbedded with shale,
contains occasional calcareous clasts

Qu = 234.42tsf @ 121.1ft
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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SILTSTONE, moderately to slightly weathered, soft to
moderately hard, very close to moderately close, fair to
good RQD, tight to open, gray, interbedded with shale,
contains occasional calcareous clasts (continued)
arenaceous zone @ 125.00'-130.0'

Qu = 996.61tsf @ 133.2ft

1m
32s
58s

1m
08s
1m
12s
1m
19s
1m
56s
2m
03s
1m
57s
2m
12s
2m
05s
3m
39s
2m
48s

2m
49s
2m
22s
1m
50s
3m
29s
3m
00s
2m
06s
2m
02s
2m
57s
2m
47s
2m
39s

2m
23s
1m
37s
1m
33s

79

54

120

114

120

120

Ohio River HDD

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.9809°    Longitude:  -80.7405222°

G
R

A
P

H
IC

LO
G

                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 6 of 10

Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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154.0

SILTSTONE, moderately to slightly weathered, soft to
moderately hard, very close to moderately close, fair to
good RQD, tight to open, gray, interbedded with shale,
contains occasional calcareous clasts (continued)
Qu = 285.8tsf @ 151.1ft

SANDSTONE, fresh to slightly weathered, moderately
hard, very close to moderately close, thin to medium
bedded, good to excellent RQD, slightly open, gray,
micaceous

Qu = 517.9tsf @ 162ft

argillaceous zones @ 163.7'-163.9' and 168.0'-168.2'

Qu = 266.61tsf @ 172ft
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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SANDSTONE, fresh to slightly weathered, moderately
hard, very close to moderately close, thin to medium
bedded, good to excellent RQD, slightly open, gray,
micaceous (continued)

Qu = 359.84tsf @ 185.5ft

argillaceous zone @ 186.2'-190.7'

Qu = 194.45tsf @ 197ft
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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213.5

218.3

225.0

SANDSTONE, fresh to slightly weathered, moderately
hard, very close to moderately close, thin to medium
bedded, good to excellent RQD, slightly open, gray,
micaceous (continued)

Qu = 246.08tsf @ 209ft

LIMESTONE, slightly weathered, hard, very close to
close, thin bedded, good RQD, open gray to brown

SILTSTONE, slightly weathered, moderately hard, very
close to close, thin bedded, fair RQD, gray, interbedded
with calcareous clast

Qu = 191.91tsf @ 220.7ft
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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Boring Terminated at 225 Feet

Ohio River HDD

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 5/26/2015

BORING LOG NO. C1-E
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Novotny

Boring Completed: 5/29/2015

Exhibit: A-6

See Exhibit A-1 for description of field procedures

See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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