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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
OHIO RIVER HDD CORES A4-A, A4-B AND A4-C
WETZEL COUNTY (WV) AND MONROE COUNTY (OH)

Terracon Project No. N4149328
April 15, 2015

1.0 INTRODUCTION

This report presents the results of our geotechnical field and laboratory services performed for the
proposed HWY 149 HDD project located in Wetzel County in West Virginia and Monroe County
in Ohio.  Our scope of work for this project included the advancement of three (3) borings,
designated A4-A, A4-B and A4-C which were extended to an approximate depth range of 170 to
590 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

Boring A4-A (39°36'36.73"N  80°54'14.22"W) is located on the
southeast side of Ohio River.

Borings A4-B (39°37'16.08"N 80°55'16.55"W) and A4-C
(39°37'9.55"N  80°55'3.82"W) are located on the northwest side
of the river.

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 615 to 724 feet.

Structures

Horizontally directionally drilled (HDD) natural gas pipeline
crossings.  Ohio river runs within the proposed HDD. Paden Fork
and an overhead power line are located in the vicinity of the
proposed HDD alignment.
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3.0 SUBSURFACE CONDITIONS

3.1 Geology

Test boring A4-A is located within Wetzel County on the Appalachian Plateau Province of West
Virginia.  Bedrock is sedimentary from the Dunkard Group (Permian and/or Pennsylvanian)
described as non-marine cyclic sequences of sandstone, siltstone, red and gray shale,
limestone, and coal within the Greene, Washington and Waynesburg Formations extending
from the top of the exposed bedrock section to the top of the Waynesburg coal.  Specific
descriptions are as follows:

¶ Mudstone, shale, and siltstone (60-70 percent); shades of red, yellow, olive, and/or
brown in southern areas of Ohio to gray, green and black in northern areas; clayey to
sandy; non-bedded to thin bedded; locally calcareous.

¶ Sandstone (25-35 percent); blue-gray weathers to shades of yellow-brown; fine grained
to locally conglomeratic; thin to massive to cross bedded.

¶ Limestone and coal (5 percent):
o Limestone, gray, micritic, clayey to silty, thin to medium bedded in northern areas

of Ohio, nodular bedded to argillaceous in southern areas.
o Coal, black, banded, thin, discontinuous, impure; poorly developed in southern

areas of Ohio.

The near surface soils at the test boring are from the Gilpin-Peabody complex.  The Gilpin soils
are formed in residuum weathered from shale, siltstone, and sandstone found on ridgetops,
benches and hillsides.  Similarly, Peabody soils are formed in residuum weathered from
siltstone and shale.

Test borings A4-B and A4-C are located within Monroe County, Ohio on the Appalachian
Highlands, Allegheny Plateaus within the Marietta Plateau (just west of the Flushing Divide)
described as a dissected, high-relief plateau containing mostly fine grained rocks where red shales
and red soils are relatively common, landslides are common, and remnants of the ancient
lacustrine clay-filled Teays drainage system are common.

Soil at test boring A4-B is from the Lindside Silt Loam described as formed in flood plain
alluvium derived from limestone uplands positioned in river valleys on hillslope toes, 0 to 3
percent slopes, moderately well drained.

Soil at test boring A4-C is from the Huntington Silt Loam described as formed in flood plain
alluvium washed from shale, sandstone, and limestone positioned in river valley flood plains on
hillslope toes, typically 0 to 5 percent slopes, well drained.

The bedrock can be described as the Pennsylvanian Aged Monongahela Group containing non-
marine cyclic sequences of siltstone, claystone, and shale.  Typical colors include red, yellow,
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green, brown, black, and gray.  Claystone, shale and siltstone can vary from argillaceous to
sandy, and locally calcareous.  Sandstone varies from thin to massive, fine grained to
conglomeratic, micaceous, and locally calcareous.  Limestone varies from thin to medium
bedding.  Coals are typically thinly to thick bedded, impure, banded, and bituminous.   Fossils
can be sparce to common in this unit.

Shale and claystone are known to weather rapidly after exposure.  Unweathered claystone,
shale, siltstone and coal have low to high compressive strengths whereas in the weathered
areas the compressive strength will be poor to medium.  Sandstone and limestone typically
have medium to high compressive strength.  Slake durability in shale, claystone, and siltstone
can vary from  low to high.  The Monongahela Group ranges from 230 to over 350 feet thick and
contains the Pittsburgh, Pomeroy, and Meigs Creek Formations and is underlain by the
Pennsylvanian Aged Conemaugh Group.

3.2 Typical Subsurface Profile

Boring A4-A encountered native cohesive soils (sandy lean clay and lean clay) of very stiff to hard
consistency to an approximate depth of about 15 feet below the existing ground surface.  The
cohesive soil was underlain by sedimentary bedrock consisting of sandstone, shale, coal,
underclay, siltstone, claystone, and limestone.  Test boring A4-A was extended to an approximate
depth of 590.0 feet below the existing ground surface.

Boring A4-B encountered native cohesive soils (fat clay and lean clay with sand) of stiff to very stiff
consistency to an approximate depth of 20.0 feet below the existing ground surface.  The native
cohesive soil was underlain by native granular soils (clayey sand, silty sand with gravel and clayey
sand with gravel) of very loose to medium dense relative density to an approximate depth of 45.0
feet below the existing ground surface.  The overburden soils were underlain by sedimentary
bedrock consisting of sandstone, siltstone, underclay, claystone, shale, coal, and limestone. Test
boring A4-B was extended to an approximate depth of 170.0 feet below the existing ground
surface.

Boring A4-C encountered native granular soils (elastic silt with sand and poorly graded gravel with
silt and sand) of very loose to very dense relative density and native cohesive soils (lean clay with
sand and sandy silty clay) of very soft consistency to an approximate depth of 45.0 feet below the
existing ground surface.  The overburden soils were underlain by sedimentary bedrock consisting
of sandstone, conglomerate, siltstone, claystone, shale, and limestone to the test boring
termination depth of approximately 170.0 feet below the existing ground surface.

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.
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3.3 Water Level Observations

The boreholes were observed while drilling for the presence and level of groundwater.
Groundwater was encountered in borings A4-B and A4-C at a depth range of about 21 to 22 feet
while drilling. No free water was observed in boring A4-A 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:

Soil description
Average Undrained

Shear Strength, su (psf)

Angle of Internal
Friction, ű
(degrees)

Total Unit Weight
of Soil, ɔ (pcf)

Very soft cohesive soils (lean
clay with sand and sandy silty

clay)

500 -- 123

Stiff to very stiff cohesive soils
(fat clay and lean clay with sand)

1500 -- 126

Hard cohesive soils (lean clay) 4000 -- 131

Very loose to loose granular soils
(elastic silt with sand, poorly

graded gravel with silt and sand,
and silty sand with gravel)

-- 28 110

Medium dense granular soils
(clayey sand with gravel and silty

sand with gravel)

-- 30 115

Very dense granular soils (poorly
graded gravel with silt and sand)

-- 35 127
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Rock description
Average Unconfined

Compressive Strength (tsf)
Total Unit Weight of

Rock, ɔ (pcf)

Hard to moderately hard (limestone,
sandstone and siltstone)

500 165

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

150 155

Soft to very soft (claystone 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.

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.
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Field Exploration Description
The subsurface exploration consisted of drilling and sampling three (3) borings at the site to a
depth range of about 170.0 to 590.0 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 20.0, 35.0 and 21.0 feet in borings
A4-A, A4-B and A4-C 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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Advancement Method:
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Abandonment Method:
Boring backfilled with cement/bentonite grout upon
completion.

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328
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Boring Started: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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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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72.8

79.6

88.5

SILTSTONE, slightly weathered, moderately hard to
medium, close to moderately close, very thin bedded,
good RQD, tight to open, gray, interbedded with shale
(continued)
broken zone @ 70.4' - 70.7'

SHALE, slightly weathered, moderately hard,
moderately close to close, goof RQD, very thin bedded,
tight to open, gray, interbedded with siltstone
Qu = 199tsf @ 74.1ft

CLAYSTONE, severely weathered, moderately hard to
soft, fair RQD, very close to close, very thin bedded, tight
to open, red to gray, interbedded with shale

SILTSTONE, slightly weathered, moderately hard, good
RQD, moderately close, very thin bedded, tight to
moderately open, gray, interbedded with shale
pyritic @ 88.5' - 89.1'

4m
35s

7m
16s
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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111.2

SILTSTONE, slightly weathered, moderately hard, good
RQD, moderately close, very thin bedded, tight to
moderately open, gray, interbedded with shale
(continued)
Qu = 209.85tsf @ 93.5ft

broken zone/red claystone bed @ 100.4' - 101.5'

Qu = 223tsf @ 101.8ft

CLAYSTONE, slightly to moderately weathered,
moderately hard to soft, moderately close to close, very
thin bedded, excellent RQD, tight to  moderately open,
interbedded with shale, gray
broken zone @ 111.8' - 112.0'

5m
28s

5m
12s

6m
31s

939
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119
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86

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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119.0

129.5

137.5

CLAYSTONE, slightly to moderately weathered,
moderately hard to soft, moderately close to close, very
thin bedded, excellent RQD, tight to  moderately open,
interbedded with shale, gray (continued)

SILTSTONE, slightly weathered, moderately hard,
moderately close to close, very thin bedded, excellent
RQD, tight to moderately open, gray, interbedded with
shale

arenaceous zone @ 122.6' - 123.9'
Qu = 402tsf @ 122.9ft

high angle joint @ 128.8' - 129.0'

SHALE, slightly to moderately weathered, moderately
hard, very close to moderately close, very thin bedded,
excellent to fair RQD, tight to moderately open, gray to
red, interbedded with siltstone

Qu = 94.7tsf @ 136.4ft

4m
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5m
44s

931

920.5

912.5
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115

118
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99

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

Latitude: 39.610203°    Longitude:  -80.90395°
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SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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149.1

CLAYSTONE, severely to moderately weathered,
moderately hard to soft, very close to close, very thin
bedded, fair to good RQD, tight to open, red to gray,
interbedded with shale (continued)

SANDSTONE, slightly weathered, moderately hard,
moderately close, thin bedded, excellent RQD,
moderately open to slightly open, gray, interbedded with
siltstone, contains occasional carbonaceous nodules

Qu = 449.3tsf @ 155.5ft

9m
31s

3m
42s

901

101

120

120

64

95

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

Latitude: 39.610203°    Longitude:  -80.90395°
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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162.8

176.2

SILTSTONE, slightly weathered, moderately hard,
moderately close, very thin bedded, excellent RQD,
slightly open, gray, interbedded with shale

Qu = 457.55tsf @ 165.5ft

red claystone bed @ 167.0' - 169.2'

Qu = 482.83tsf @ 173.5ft

CLAYSTONE, moderately to slightly weathered,
moderately hard to soft, very close to moderately close,
very thin bedded, good to poor RQD, red, interbedded
with shale, tight to open
broken zone @ 177.5' - 178.0'

broken zone @ 181.5' - 181.8'

4m
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6m
14s

7m
48s

887

874

120

120

100

97

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

Latitude: 39.610203°    Longitude:  -80.90395°
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SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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187.7

CLAYSTONE, moderately to slightly weathered,
moderately hard to soft, very close to moderately close,
very thin bedded, good to poor RQD, red, interbedded
with shale, tight to open (continued)

SILTSTONE, moderately to slightly weathered,
moderately hard to soft, moderately closes to close, very
thin bedded, good RQD, tight to open, red to gray,
interbedded with claystone

broken zone @ 190.3' - 190.5'

Qu = 575.77tsf @ 192.4ft

high angle slickensided joint @ 194.2' - 194.5'

arenaceous zone @ 197.5' - 200.3

Qu = 843.2tsf @ 198.4ft

6m
30s

8m
6s

862.5

120

120

90

88

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

Latitude: 39.610203°    Longitude:  -80.90395°
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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217.3

224.4

SILTSTONE, moderately to slightly weathered,
moderately hard to soft, moderately closes to close, very
thin bedded, good RQD, tight to open, red to gray,
interbedded with claystone (continued)

CLAYSTONE, severely weathered, soft, very close to
close, fair RQD, very thin bedded, open to tight, gray,
calcareous

SILTSTONE, severely to moderately weathered, soft to
medium hard, very close to close, fair RQD, very thin
bedded, open to tight, gray to red, interbedded with
claystone

7m
48s

7m
33s

832.5

825.5

120

118

120

119

75

74

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

Latitude: 39.610203°    Longitude:  -80.90395°
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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230.2

242.5

249.5

CLAYSTONE, moderately to slightly weathered,
moderately close to very close, good to excellent RQD,
very thin bedded, open to tight, gray to red, interbedded
with siltstone

Qu = 220.17tsf @ 241.5ft

SILTSTONE, slightly weathered, moderately hard,
excellent RQD, close to moderately close, very thin
bedded, open to tight, gray, interbedded with shale

SANDSTONE, fresh to slightly weathered, moderately
hard, moderately close, excellent RQD, thin bedded, open
to slightly open, gray

7m
42s

6m
15s

2m
14s

820

807.5

800.5

119

122

119

66

100

100

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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274.1

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

Qu = 336.95tsf @ 261.5ft

Qu = 594.37tsf @ 271.5ft

CLAYSTONE, slightly to moderately weathered,
moderately hard to soft, moderately close to close, good
RQD, very thin bedded, open to slightly open, gray to red,
interbedded with siltstone

2m
27s

5m
33s

776

119

120

107

100

96

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

Latitude: 39.610203°    Longitude:  -80.90395°
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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281.9

282.5

292.2

CLAYSTONE, slightly to moderately weathered,
moderately hard to soft, moderately close to close, good
RQD, very thin bedded, open to slightly open, gray to red,
interbedded with siltstone (continued)

SILTSTONE, slightly to moderately weathered,
moderately hard to soft, very close to close, fair RQD,
very thin bedded, open to tight, gray
carbonaceous zone @ 282.4' - 283.6'
CLAYSTONE, slightly to moderately weathered,
moderately hard, close to moderately close, good RQD,
very thin bedded, tight to open, red to gray, interbedded
with siltstone
broken zone @ 284.5' - 284.9'

SILTSTONE, moderately weathered, moderately hard to
soft, very close to close, good to excellent RQD, very thin
bedded, tight to open, gray to red, locally calcareous
zones, interbedded with claystone

7m
112s

7m
25s

768

767.5

758

107

120

120

120

72

92

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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                    (various locations in WV and OH)
SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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321.2

SILTSTONE, moderately weathered, moderately hard to
soft, very close to close, good to excellent RQD, very thin
bedded, tight to open, gray to red, locally calcareous
zones, interbedded with claystone (continued)
high angle slickensided joint @ 300.3' - 300.7'

Qu = 311.66tsf @ 305.5ft

6m
26s

8m
8s

729
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119

120

95

80

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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325.0

345.0

SANDSTONE, slightly weathered, moderately hard,
excellent RQD, thin bedded, tight to open, gray, close to
moderately close (continued)

SILTSTONE, moderately weathered, medium to
moderately hard, very thin bedded, very close to close,
fair to good RQD, tight to open, dark gray, interbedded
with shale
Qu = 568.06tsf @ 325.5ft
calcareous zones @ 327.2' - 327.6', 328.5' - 328.9'

coal bed @ 338.0' - 339.5'

3m
18s

6m
2s

7m

725

705

120

120

120

100

95

71

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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358.8

367.8

SILTSTONE, slightly to moderately weathered,
moderately hard, very thin to thin bedded, very close to
moderately close, good to excellent RQD, tight to open,
gray, interbedded with occasional calcareous nodules,
pyritic

Qu = 489.78tsf @ 354.5ft

CLAYSTONE, slightly weathered, moderately hard, very
close to moderately close, excellent RQD, very thin
bedded, open to tight, red to gray

6m

7m
24s

691

682

120

120

120

120

100

94

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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377.9

380.7

381.7

382.7

383.9

386.3

387.4

388.7

SILTSTONE, slightly weathered, moderately hard,
moderately close, excellent RQD, thin to very thin
bedded, open to tight, gray, interbedded with sandstone
(continued)

calcareous zone @ 376.5' - 377.0'
Qu = 473.3tsf @ 376.5ft

SANDSTONE, fresh moderately hard, wide joints, thick
bedding, excellent RQD, gray

SILTSTONE, fresh, moderately hard, close joints, good
RQD, tight, gray
SANDSTONE, fresh, moderately hard, close joints,
medium bedding, excellent RQD, tight to moderately
open, gray, calcareous
CLAYSTONE, fresh, medium to moderately hard,
moderately close joints, excellent RQD, tight to
moderately open, red and gray
SANDSTONE, fresh, moderately hard to hard,
moderately close joints, medium bedding, excellent RQD,
tight, gray, locally calcareous
Qu = 290.1tsf @ 385.5ft
SILTSTONE, fresh, moderately hard, moderately close
joints, excellent RQD, tight, gray
SANDSTONE, fresh, moderately hard to hard, close
joints, medium bedding, excellent RQD, tight to
moderately open, gray, locally calcareous
CLAYSTONE, fresh, medium to moderately hard,
closes to moderately close joints, excellent RQD, tight to
moderately open, red and gray, locally calcareous,
slickensided

5m
6s

4m
19s

672

669.5
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667.5

666

663.5

662.5

661.5

120

119

119

100
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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SITE:

Page 17 of 26

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



391.2

394.3

402.1

405.3

406.1
406.4

412.1

SILTSTONE, fresh, moderately hard, wide joints,
excellent RQD, tight, gray

SANDSTONE, fresh, moderately hard to hard,
moderately close joints, thick bedding, excellent RQD,
tight, gray

Qu = 264.3tsf @ 397ft

SILTSTONE, fresh, medium to moderately hard, close
joints, excellent RQD, tight to open, gray, contains
carbonaceous laminations, pyritic, slickensided

SHALE, fresh, medium to moderately hard, close joints,
very thin bedding, excellent RQD, tight, black,
carbonaceous, pyritic
COAL, fresh, medium, thin bedding, excellent RQD,
black, pyritic
SILTSTONE, fresh, medium to moderately hard, close
to moderately close joints, excellent RQD, tight to open,
gray to dark gray, pyritic, locally calcareous

CLAYSTONE, fresh to slightly weathered, medium to
moderately hard, close to moderately close joints,
excellent RQD, tight to moderately open, red and gray,
locally calcareous, slickensided
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117
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96

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    (various locations in WV and OH)
SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



414.5

417.1

417.8

427.5

429.7

432.2

433.8

435.0

435.7

LIMESTONE, fresh, hard, close to moderately close
joints, medium bedding, excellent RQD, tight to
moderately open, gray to dark gray
Qu = 374.05tsf @ 415.5ft

SANDSTONE, fresh, moderately hard to hard, thin
bedding, excellent RQD, tight, gray
CLAYSTONE, fresh to slightly weathered, medium to
moderately hard, close to moderately close joints,
excellent RQD, tight to open, red and gray, locally
calcareous

SILTSTONE, fresh, moderately hard, moderately close
joints, excellent RQD, tight, gray

SHALE, fresh to slightly weathered, medium to
moderately hard, close to very close joints, good RQD,
tight to open, red and gray, locally calcareous

SILTSTONE, fresh, medium to moderately hard, close
joints, good RQD, tight to moderately open, gray

CLAYSTONE, fresh, medium, close joints, good RQD,
tight to open, red, locally calcareous

SILTSTONE, fresh, medium to moderately hard, close
joints, good RQD, tight to moderately open, gray
Qu = 400.1tsf @ 436ft
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614.5

117
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



443.0

445.9

450.7

457.5

SANDSTONE, fresh, moderately hard to hard, close to
moderately close joints, thick bedding, excellent RQD,
tight to moderately open, gray (continued)

SHALE, fresh, medium to moderately hard, close to
moderately close joints, very thin bedding, excellent RQD,
tight, red and gray

CLAYSTONE, fresh, medium to moderately hard, close
joints, good to excellent RQD, tight to moderately open,
red and gray, calcareous, slickensided

SILTSTONE, fresh to slightly weathered, close to
moderately close joints, fair RQD, tight to open, gray,
slickensided, contains few coal stringers

SANDSTONE, fresh, moderately hard, moderately
close to close joints, thick bedding, excellent RQD, tight
to moderately open, gray

Qu = 575.3tsf @ 459.5ft
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5m
3s
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117
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70

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



469.0

474.8

477.5

481.5

482.6

SANDSTONE, fresh, moderately hard, moderately
close to close joints, thick bedding, excellent RQD, tight
to moderately open, gray (continued)

SILTSTONE, fresh, moderately hard, close to
moderately close, excellent RQD, tight to open, gray and
red, contains few to some interbedded sandstones,
slickensided

SANDSTONE, fresh, moderately hard to hard, close to
moderately close joints, medium bedding,
Qu = 618.89tsf @ 475.5ft

SILTSTONE, fresh, moderately hard, close joints, good
RQD, right, gray, locally calcareous, slickensided

SHALE, fresh, medium, close joints, very thin bedding,
fair RQD, tight to moderately open, gray, locally
calcareous

9m
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3m
42s

6m
36s

581

575
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568.5

567.5

120

120

120

97
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77

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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                    (various locations in WV and OH)
SITE:
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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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



492.3

493.4

495.0

497.5

499.5

CLAYSTONE, fresh to slightly weathered, medium,
close joints, good RQD, tight to open, red and gray,
mostly calcareous, slickensided (continued)

SILTSTONE, fresh, moderately hard, close joints, fair
RQD, tight to open, gray

CLAYSTONE, fresh, medium to moderately hard, close
joints, fair RQD, tight to moderately open, red, locally
calcareous

SANDSTONE, fresh, moderately hard to hard,
moderately close joints, medium bedding, excellent RQD,
tight, gray, locally calcareous

Qu = 1261.36tsf @ 496.5ft

CLAYSTONE, fresh, medium, close joints, good to fair
RQD, tight to open, red and gray, locally calcareous
slickensided

SANDSTONE, and siltstone interbedded, fresh,
moderately hard to hard, thin to very thin bedding, good
RQD, tight to moderately open, gray, locally calcareous

8m
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5m
27s
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552.5

550.5

120

120

117

72

90

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 22 of 26

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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507.2
507.5

509.5

512.1

512.7

514.0

514.8

516.1

519.2

520.1
520.4

527.5

CLAYSTONE, slightly weathered, medium, good RQD,
tight, red and gray, locally calcareous
SHALE, fresh, medium, very thin bedding, good RQD,
tight to open, gray, locally calcareous

SILTSTONE, fresh, moderately hard, close joints, good
RQD, tight, gray, locally calcareous, pyritic

LIMESTONE, fresh, hard, close joints, thin bedding,
poor RQD, tight to moderately open, gray
SHALE, fresh to slightly weathered, medium, very thin
bedding, good RQD, tight to slightly open, gray
COAL, fresh, medium fair RQD, black, pyritic

UNDERCLAY, severely weathered, soft to very soft,
gray (lost recovery was in this zone)

SHALE, fresh, medium, very close joints, very thin
bedding, poor RQD, tight to open, gray

COAL, fresh, soft to medium, black

SILTSTONE, slightly weathered, medium, excellent
RQD, gray to dark gray
SANDSTONE, fresh, moderately hard to hard, close to
moderately close joints, thin to medium bedding, good
RQD, tight, gray, locally calcareous, contains few
interbedded siltstones
Qu = 728.6tsf @ 521.5ft

SILTSTONE, fresh, medium to moderately hard, close
to moderately close joints, excellent RQD, tight to open,
gray
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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SITE:

Page 23 of 26

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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531.9

538.5

543.4

545.5

547.5

548.2

SILTSTONE, fresh, medium to moderately hard, close
to moderately close joints, excellent RQD, tight to open,
gray (continued)

SANDSTONE, fresh, moderately hard to hard, close to
moderately close joints, thick bedding, excellent RQD,
tight to moderately open, gray, locally calcareous

Qu = 400.6tsf @ 533.5ft

SHALE, fresh, close joints, very thin bedding, good
RQD, tight to open, red and gray, locally calcareous,
slickensided

LIMESTONE, fresh, hard, close joints, medium
bedding, good RQD, tight to moderately open, gray to
dark gray

CLAYSTONE, fresh, medium, close joints, good RQD,
tight to open, red and gray, locally calcareous,
slickensided

LIMESTONE, fresh, hard, close joints, thin bedding,
poor RQD, tight to open, gray
CLAYSTONE, fresh, medium to moderately hard, close
to moderately close joints, excellent RQD, tight to
moderately open, red and gray, calcareous, slickensided
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502.5

502
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:

Page 24 of 26

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



554.3

556.1

557.0

559.2

564.4

574.6

CLAYSTONE, fresh, medium to moderately hard, close
to moderately close joints, excellent RQD, tight to
moderately open, red and gray, calcareous, slickensided
(continued)

LIMESTONE, fresh, hard, close joints, medium
bedding, fair RQD, tight to moderately open, gray
Qu = 164.3tsf @ 554.3ft

CLAYSTONE, fresh to slightly weathered, medium,
close joints, good RQD, tight, locally calcareous,
slickensided
SILTSTONE, moderately hard, close to moderately
close joints, good to excellent RQD, tight, gray, locally
calcareous

LIMESTONE, fresh, hard, close joints, medium to thick
bedding, good RQD, tight to moderately open, gray to
dark gray

CLAYSTONE, fresh, moderately hard, close joints,
good RQD, tight to open, red, calcareous, slickensided

limestone clasts noted @ 567.5' - 569.5'

Qu = 222.55tsf @ 568.7ft
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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                    (various locations in WV and OH)
SITE:

Page 25 of 26

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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 LEVEL OBSERVATIONS



580.0

587.6

590.0

SILTSTONE, fresh, moderately hard, close joints, good
RQD, tight to moderately open, gray, locally calcareous,
slickensided (continued)

CLAYSTONE, fresh, medium to moderately hard, close
to moderately close joints, good RQD, tight to open, red
and gray, locally calcareous

SILTSTONE, fresh, moderately hard, moderately close
joints, excellent RQD, tight to slightly open, gray

Boring Terminated at 590 Feet

470

462.5

460

120

120

27

80

90

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

LOCATION

DEPTH

Latitude: 39.610203°    Longitude:  -80.90395°
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                    (various locations in WV and OH)
SITE:

Page 26 of 26

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: 1/29/2015

BORING LOG NO. A4-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/27/2015

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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10.0

20.0

FAT CLAY (CH), trace sand, trace gravel, brown, stiff
to very stiff

LEAN CLAY WITH SAND (CL), trace gravel, brown,
stiff to very stiff

CLAYEY SAND (SC), brown, medium dense

Groundwater sample was collected at 22 feet. Water properties are:
Conductivity 1071micros/cm, TDS 630ppm, Salt Concentration
338ppm, pH 7.61, ORP 218mV

4-7-8
N=15

4-8-8
N=16

4-5-6
N=11

5-5-5
N=10

2.5
(HP)

3.5
(HP)

3.5
(HP)

28

24

22

11

53-24-29

36-19-17

623

613

18

18

17

9

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

Latitude: 39.621133°    Longitude:  -80.921264°
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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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



25.0

30.0

35.0

45.0

CLAYEY SAND (SC), brown, medium dense
(continued)

SILTY SAND WITH GRAVEL (SM), brown, very loose

CLAYEY SAND WITH GRAVEL (SC), brown, medium
dense

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

SANDSTONE, very severely to completely weathered,
soft to very soft, gray

1-1-2
N=3

10-11-12
N=23

6-6-4
N=10

7-6-6
N=12

3-5-50/3"

24

34

23

15

12

31-16-15

608

603

598

588

5

15

11

15

15

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

Latitude: 39.621133°    Longitude:  -80.921264°
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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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



47.0

49.0

54.5

55.1
55.2
55.6

59.5
59.9

69.0

SANDSTONE, fresh to slightly weathered, moderately
hard, close joints, thinly bedded, fair RQD, tight to
moderately open, gray, contains few interbedded shales
and carbonaceous laminations

SHALE, slightly weathered to severely, very soft to soft,
very thin bedding, fair RQD, gray to dark gray

UNDERCLAY, severely to completely weathered, very
soft, gray
COAL, fresh, soft to medium, black
UNDERCLAY, severely to completely weathered, very
soft, gray
SHALE, slightly to moderately weathered, soft to very
soft, very thin bedding, poor to fair RQD, tight to slightly
open, gray, pyritic

COAL, fresh, soft to medium, black, pyritic
SHALE, moderately to severely weathered, soft to very
soft, very thin bedding, poor RQD, gray to dark gray,
pyritic

2m
30s
2m
16s
1m
58s
2m
08s
2m
14s
2m
31s
2m
41s
2m
44s
3m
27s
2m
50s
2m
16s
2m
34s
2m
48s
2m
49s
3m
0s
4m
36s
2m
30s
2m
21s
2m
16s
1m
5s
2m
3s
1m

586

584

578.5

578
578

577.5

573.5
573

564

29

60

54

58

60

0

52

38

42

54

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

Latitude: 39.621133°    Longitude:  -80.921264°
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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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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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72.6

73.2

82.8

84.8

85.5

91.0

SILTSTONE, fresh, moderately hard to medium, fair
RQD, gray to dark gray

SHALE, moderately to severely weathered, soft to very
soft, very thin bedding, poor RQD, gray
SANDSTONE, fresh, moderately hard, close to
moderately close joints, fair to excellent RQD, tight to
open, gray to light gray, locally calcareous
Qu = 532.83tsf @ 73.9ft

Qu = 834.3tsf @ 81.6ft

SHALE, moderately to severely weathered, soft to very
soft, very thinly bedded, gray to dark gray

SANDSTONE, fresh, moderately hard, close joints,
thinly bedded, poor RQD, tight, gray
CLAYSTONE, slightly to moderately weathered, soft to
very soft, fair RQD, red to gray, locally calcareous

1 foot tool drop at 81.5 feet, lost water
6 inch tool drop at 83 feet
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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 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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



94.4

96.5

97.5

100.5

102.7

104.4

106.5

110.1

112.8

114.2

SILTSTONE, fresh, moderately hard, close joints, good
RQD, tight to slightly open, bluish gray to greenish gray,
locally calcareous, slickensided (continued)

Qu = 349.03tsf @ 93.7ft

LIMESTONE, fresh, hard, close to very close joints,
medium bedding, fair RQD, tight to open, gray to dark
gray, slightly fossiliferous

CLAYSTONE, slightly to moderately weathered, soft to
very soft, poor RQD, red to gray, calcareous, slickensided
LIMESTONE, fresh, hard to very hard, close jonts,
medium bedding, fair RQD, tight to moderately open, gray
to reddish gray
Qu = 1395.03tsf @ 98.4ft

CLAYSTONE, slightly to moderately weathered, soft,
fair RQD, tight to moderately open, red, calcareous,
slickensided

LIMESTONE, slightly weathered, hard, very close to
close joints, medium bedding, poor to fair RQD, tight to
open, gray

CLAYSTONE, slightly to moderately weathered, soft,
fair RQD, tight to open, red and gray, calcareous,
slickensided

SILTSTONE, slightly weathered to fresh, medium to
moderately hard, close joints, fair RQD, tight, bluish gray,
locally calcareous
Qu = 155.23tsf @ 107.1ft

SANDSTONE, fresh, moderately hard to hard, close
joints, medium bedding, fair to good RQD, tight to slightly
open, gray to bluish gray, locally calcareous
Qu = 882.4tsf @ 111.4ft

SHALE, fresh, soft to medium, very thinly bedded, fair
RQD, tight, gray
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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 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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



118.0

120.4

124.8

126.5

128.7

133.4

136.0

SHALE, fresh, soft to medium, very thinly bedded, poor
RQD, tight to moderately open, red and gray (continued)

CLAYSTONE, slightly weathered, soft to very soft,
close joints, poor RQD, tight to moderately open, red and
yellowish gren, calcareous, slickensided

SANDSTONE, fresh, moderately hard to hard, close
joints, thick bedding, good RQD, tight to moderately open,
gray to bluish gray, locally calcareous

Qu = 681.96tsf @ 122.3ft

SILTSTONE, fresh, medium to moderately hard, very
close to close joints, fair RQD, tight to open, bluish gray

SANDSTONE, fresh, moderately hard to hard, close
joints, medium bedding, fair to good RQD, tight to
moderately open, bluish gray to gray, locally calcareous

SHALE, fresh to slightly weathered, soft to very soft,
very thinly bedded, poor to fair RQD, close to very close
joints, tight to open, red and gray, locally calcareous

thin sandstone bed @ 131.4' - 131.5'

LIMESTONE, fresh, hard, close joints, medium
bedding, good to excellent RQD, tight to moderately open,
gray
Qu = 277.09tsf @ 134ft

SILTSTONE, fresh, moderately hard, close to
moderately close joints, excellent RQD, tight to
moderately open, gray to greenish gray, calcareous,
slickensided
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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 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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



142.0

146.2

147.6

149.9

151.1

152.4

154.7

160.0

SILTSTONE, fresh, moderately hard, close to
moderately close joints, excellent RQD, tight to
moderately open, gray to greenish gray, calcareous,
slickensided (continued)

LIMESTONE, fresh, hard, close to moderately close
joints, thick bedding, excellent RQD, tight to open, gray

Qu = 507.48tsf @ 143.2ft

CLAYSTONE, slightly weathered to fresh, medium,
close joints, excellent RQD, tight to open, red and gray,
calcareous
LIMESTONE, fresh, hard, close joints, medium
bedding, excellent RQD, tight, gray

SILTSTONE, fresh, moderately hard, moderately close
joints, medium bedding, excellent RQD, bluish gray,
locally calcareous
CLAYSTONE, slightly weathered, soft to medium close
joints, poor RQD, moderately open to open, red and gray,
calcareous
LIMESTONE, fresh, hard, close joints, medium
bedding, good RQD, tight to open, gray, contains few
argillaceous laminations
Qu = 453.62 @ 154.7ft
LIMESTONE, fresh, hard to very hard, moderately close
joints, thick bedding, excellent RQD, tight, light gray to
brownish gray
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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 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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



163.4

170.0

LIMESTONE, fresh, hard, close joints, thick bedding,
good RQD, tight to moderately open, gray, contains few
argillaceous laminations (continued)

SANDSTONE, fresh, hard, close to moderately close
joints, very thick bedding, excellent RQD, tight to slightly
open, tight, gray to bluish gray, calcareous
Qu = 479.77tsf @ 163.4ft

Qu = 674.28tsf @ 168.4ft

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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                    (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: 1/30/2015

BORING LOG NO. A4-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/6/2015

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 observed at 22 feet while drilling

WATER LEVEL OBSERVATIONS



10.0

17.0

ELASTIC SILT WITH SAND (MH), trace gravel, dark
brown, very loose

LEAN CLAY WITH SAND (CL), dark brown, very soft

SANDY SILTY CLAY (CL-ML), dark gray, very soft

Groundwater sample was collected at 21 feet. Water properties are:
Conductivity 670micros/cm, TDS 465ppm, Salt Concentration
370ppm, pH 7.17
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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 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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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25.0

30.0

35.0

45.0

45.5

SANDY SILTY CLAY (CL-ML), dark gray, very soft
(continued)

POORLY GRADED GRAVEL WITH SILT AND SAND
(GP-GM), dark gray, loose

POORLY GRADED GRAVEL WITH SILT AND SAND
(GP-GM), gray, very dense

POORLY GRADED GRAVEL WITH SILT AND SAND
(GP-GM), gray, loose

SHALE, completely weathered, soft to very soft, gray
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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 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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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58.5

SANDSTONE, AND SHALE INTERBEDDED, slightly
weathered to very severely weathered, thinly bedded,
poor to very poor RQD, tight to open, gray to dark gray,
pyritic (continued)

coal seam @ 53.9' - 54.0'

SANDSTONE, fresh, moderately hard, close to wide
joints, thick bedding, poor to excellent RQD, tight to open,
gray

Qu = 618.84tsf @ 62.1ft
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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 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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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82.1

83.9

84.9

87.3

89.7

91.0

SANDSTONE, fresh, moderately hard, close to wide
joints, thick bedding, poor to excellent RQD, tight to open,
gray (continued)

Qu = 775.3tsf @ 74ft

Qu = 884.35tsf @ 81ft

CONGLOMERATE, fresh, hard, close joints, medium
bedding, excellent RQD, open, gray, calcareous, matrix
supported

SHALE, fresh, medium, very thin bedding, fair RQD,
tight, dark gray
LIMESTONE, fresh, hard, close joints, medium
bedding, good RQD, tight to moderately open, dark gray
to gray

SILTSTONE, fresh, medium to moderately hard, close
joints, fair RQD, tight to moderately open, red and gray,
locally calcareous

LIMESTONE, fresh, hard, close joints, thin bedding,
poor RQD, tight to open

1 foot tool drop at 81.5 feet, lost water
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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 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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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93.4

94.5

98.0

98.9

100.8

102.5

103.5

CLAYSTONE, slightly to moderately weathered, soft to
medium, close to very close joints, fair RQD, tight to
open, red calcareous (continued)
LIMESTONE, slightly weathered, hard, close joints, thin
bedding, poor RQD, slightly open to open, gray

CLAYSTONE, slightly to moderately weathered, soft to
very soft, very close joints, poor to very poor RQD, tight to
open, red and gray
(lost recovery in this zone)

LIMESTONE, fresh, hard, close joints, thin bedding, fair
RQD, moderately open to open, gray
Qu = 669.77tsf @ 98.2ft
SILTSTONE, fresh, moderately hard, close joints, fair
RQD, tight to moderately open, gray

LIMESTONE, frresh, hard, close joints, fair RQD, tight
to open, gray

SILTSTONE, fresh, moderately hard, close joints, fair
RQD, tight to open, gray, locally calcareous
CLAYSTONE, fresh, medium, close joints, poor to very
poor RQD, tight to open, red and gray, calcareous
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.619319°    Longitude:  -80.917728°

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
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
T

E
R

R
A

C
O

N
20

12
.G

D
T

4/
14

/1
5

                    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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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130.7

132.3

135.3

136.9

137.8

CLAYSTONE, fresh, medium, close joints, poor to very
poor RQD, tight to open, red and gray, calcareous
(continued)

Qu = 378.32tsf @ 129ft

LIMESTONE, fresh, hard, close joints, medium
bedding, good RQD, tight to open, gray

SILTSTONE, fresh, moderately hard, close to
moderately close joints, good RQD, tight to moderately
open, gray, locally calcareous

Qu = 529.85tsf @ 133.9ft

CLAYSTONE, slightly to severely weathered, soft to
medium, close joints, poor RQD, tight to open, red and
gray, locally calcareous, slickensided

LIMESTONE, fresh, hard, close joints, thin bedding,
poor RQD, moderately open to open
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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 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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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141.9

145.2

146.2
146.6

147.6

148.1

149.2
149.3

150.1

153.6

157.0

159.2

SILTSTONE, fresh, moderately hard, close to very
close joints, poor RQD, tight to open, gray, locally
calcareous (continued)

SHALE, slightly to moderately weathered, soft to
medium, very thin bedding, poor RQD, tight to open,
locally calcareous, slickensided

LIMESTONE, fresh to slightly weathered, hard, close
joints, thin bedding, good RQD, tight, gray
Qu = 916.74tsf @ 145.2ft
SHALE, fresh, medium to moderately hard, very thin
bedding, good RQD, gray
LIMESTONE, fresh, hard, moderately close joints, thin
bedding, excellent RQD, tight, gray
SHALE, fresh, soft to medium, very thin bedding,
excellent RQD, light gray
LIMESTONE, fresh, hard, close joints, thin bedding,
good RQD, moderately open, gray and red
SHALE, slightly to moderately weathered, soft, very thin
bedding, good RQD, tight, gray, slickensided
LIMESTONE, fresh, hard, close joints, thin bedding
excellent RQD, tight, gray
CLAYSTONE, fresh, medium to moderately hard, close
to moderately close joints, excellent RQD, red and gray,
calcareous, slickensided
LIMESTONE, fresh, hard, moderately close joints, thick
bedding, excellent RQD, tight, gray

Qu = 653.75tsf @ 155.9ft

CLAYSTONE, fresh, medium to moderately hard, close
joints, excellent RQD, tight to moderately open, red and
gray, calcareous, slickensided
Qu = 509.23tsf @ 158.1ft

LIMESTONE, fresh, hard, moderately close joints,
medium bedding, excellent RQD, tight, gray
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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 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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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164.0
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165.5

170.0

CLAYSTONE, fresh to slightly weathered, medium to
moderately hard, close joints, fair RQD, tight to open, red
and gray, calcareous, slickensided

LIMESTONE, fresh, hard, thin bedding, excellent RQD,
tight, gray
Qu = 1383.87tsf @ 164.5ft
SHALE, fresh, medium, very thin bedding, good RQD,
tight, gray, calcareous
LIMESTONE, fresh, hard, close to moderately close
joints, thick bedding, good to excellent RQD, tight to
open, gray to light gray

Qu = 855.83tsf @ 169ft

Boring Terminated at 170 Feet
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 39.619319°    Longitude:  -80.917728°
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                    Supply Segment
                    (various locations in WV and OH)
SITE:
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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: 2/6/2015

BORING LOG NO. A4-C
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Willy

Boring Completed: 2/11/2015

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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WATER LEVEL OBSERVATIONS
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