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Dear Mr. Gourgeot:
Terracon Consultants, Inc. (Terracon) has completed the geotechnical field and laboratory
services for the Highway 151 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.
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Terracon Consultants, Inc.

Mohammad Kayser Steven B. Larimer
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Regional Manager/Senior Principal
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GEOTECHNICAL DATA REPORT

HIGHWAY 151 HDD CORES D1-D, D1-F AND D1-G

1.0 INTRODUCTION

HARRISON COUNTY, OHIO
Terracon Project No. N4149328

May 15, 2015

This report presents the results of our geotechnical field and laboratory services performed for the
Highway 151 HDD project located in Harrison County, Ohio. Our scope of work for this project
included the advancement of three (3) borings, designated D1-D, D1-F and D1-G which were
extended to an approximate depth range of about 95 to 215.0 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 Highway 151 using horizontal directional drilling means and
methods for the Rover Pipeline Project. Details are presented below for your information.

Item

Description

Locations

Boring D1-D (40°25'36.44"N, 81°12'58.84"W) is located near the
northwest corner of the intersection of Caldwell Road and Highway
151. Borings D1-F (40°25'13.05"N 81°12'38.81"W) and D1-G
(40°25'17.3"N 81°12'44.9"W) are located on the southeast corner
of the intersection of Caldwell Road and Highway 151.

Current Ground Cover

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

Existing Topography

Based on provided survey information, the ground surface
elevation across the proposed HDD pipeline alignment ranges
from about elevation 1038 to 1113 feet. Several pipelines run in
the vicinity of the proposed HDD.

Structures

Horizontally directionally drilled (HDD) natural gas pipeline
crossings.
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Highway 151 HDD Cores D1-D, D1-F and D1-G y Harrison County, Ohio
May 15, 2015 v/ Terracon Project No. N4149328

3.0 SUBSURFACE CONDITIONS

3.1 Geology

The three test borings D1-D, D1-F, and D1-G lie within the Muskingum-Pittsburgh Plateau
described as a moderately high to high relief dissected plateau having broad major valleys that
contain outwash terraces and tributaries with lacustrine terraces.

Bedrock at the site is sedimentary from the Pennsylvanian-age Conemaugh Group; a detailed
description has been provided below. The Conemaugh is subdivided into a lower formation
called the Glenshaw overlying the Upper Freeport coal bed of the Allegheny Formation. The
upper formation called the Casselman underlies the Pittsburgh coal seam of the Monongahela
Group. The division between the upper and lower Conemaugh is made at the top of the Ames
marine limestone. Mineable coals are uncommon in the Conemaugh.

The Pennsylvanian-age Allegheny Formation has cyclic sequences of sandstone, siltstone,
shale, limestone, and coal. It also includes the Freeport, Kittanning and Clarion coals, the
Princess coals of Kentucky extending from the top of the Upper Freeport coal to the top of the
Homewood Sandstone. Unconfined compressive strength in shale, coal, and siltstone is low to
high. Limestone and sandstone have high compressive strength. These rocks were deposited
in a wide variety of environments such as deep valleys that were cut into the Mississippian
rocks and also shallow marine environments, shorelines, deltas, large rivers, bays, and lagoons
that occurred across the coastal lowlands. It is overlain by the Conemaugh Group and
underlain by the Pottsville Formation.

D1-D and D1- F (colluvium over residuum)

Guernsey silty clay loam series consists of deep, moderately well drained soils formed in
colluvium and residuum from interbedded siltstone, shale, and limestone. These upland soils
have moderately slow or slow permeability predominantly on benches and side slopes on
dissected uplands. Slope gradients commonly are between 8 and 25 percent. Hillside seeps
and springs are common in many areas. Slope creep and slippage are common.

D1-G

Berks Channery Silt Loam

The Berks series consists of moderately deep, well drained soils formed in residuum weathered
from shale, siltstone and fine grained sandstone on summits, shoulders, and backslopes of
dissected uplands. Permeability is moderate to moderately rapid. Slope gradient range from 0
to 80 percent.

3.2  Typical Subsurface Profile

Boring D1-D encountered native cohesive soils (sandy lean clay) of soft to very stiff consistency to
a depth of about 10.0 feet below existing grades. These soils were underlain by native granular
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soils (silty sand) of medium dense to dense relative density to a depth of about 20.0 feet below
existing grades. The overburden soils were underlain by shale, claystone, and siltstone bedrock to
the test boring termination depth of about 95 feet below the existing ground surface.

Boring D1-F encountered existing fill materials (poorly graded sand with silt and gravel, and sandy
lean clay with gravel) to a depth of about 18.5 feet below existing grades. The fill materials were
underlain by shale, sandstone, siltstone and claystone bedrock to the test boring termination depth
of about 140.3 feet below the existing ground surface.

Boring D1-G encountered shallow bedrock consisting of shale, claystone, sandstone, and siltstone
to the test boring termination depth of about 215.0 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.

3.3 Water Level Observations

The boreholes were observed while drilling for the presence and level of groundwater.
Groundwater was not encountered in the 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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Angle of Internal
Friction, G
(degrees)

Average Undrained
Shear Strength, s, (psf)

Total Unit Weight

Soil description of Soil, 2 (pcf)

Existing fill materials (poorly
graded gravel with silt and sand, - 28 110
and sandy lean clay with gravel)

Medium dense to dense granular

S - 32 120
soils (silty sand)
Soft cohesive soils (sandy lean 500 _ 123
clay)
Medium stiff to stiff cohesive soils 2000 _ 128
(sandy lean clay)
Rock descrintion Average Unconfined Total Unit Weight of
P Compressive Strength (tsf) Rock, o (pcf)
Hard and moderatgly hard (sandstone, 400 160
and siltstone)
Soft to moderately hard (shale and 90 130
claystone)

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 expressed 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
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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 an
approximate depth range of about 95 to 215 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 25, 30 and 20.4 feet in borings D1-
D, D1-F and D1-G 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). The SPT N values were corrected for Neo values using a hammer efficiency of 80.8% for
the CME 55 track rig. 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 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
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interpretation of the subsurface conditions between samples. Final boring logs included with this
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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THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-D

Page 1 of 4
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
9 LOCATION HIGHWAY 151 HDD a2l 2 . g N g - ATESEERG
o i SO > & nun ) o <
O |Latitude: 40.426789° Longitude: -81.216344° s |YEE E S z . g% i
I > o w
3 E|EE| 2| g o2 g 2 | 6% |2E| wer
g SufaceElev. 1056 (Ft) | & |2 2| Q T g | 22|73
= olol| x @ -0
_|DEPTH ELEVATION (Ft.) o
»;// SANDY LEAN CLAY (CL), trace gravel, brown, soft 233 10
7 h 18 > S| 19
// 15 1054.5 N=6 (HP)
%’( . SANDY LEAN CLAY (CL), trace gravel, brown, very |
/// stiff
% - 4-5-9
%// 16 N 24 | 41-19-22
45.0 1051 |
%’( . SANDY LEAN CLAY (CL), trace gravel, brown, very
;//;/ stiff |
/ — 6-9-9
//,////‘ 18 N=18 12
710.0 1048 4|
RN SILTY SAND (SM), trace gravel, brown, medium dense
T to dense |
EXER - 6-11-9
{1 18 N=20 14
RS 15+
L ] 1 50/1" 14
] {200 103 50|
D’ CLAYSTONE, very severely weathered, soft to very
soft, gray and dark red |
] 26-29-47
25.0 1031 N N=76 H
- 25—
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

3.25

" Hollow Stem Auger

Abandonment Method:

Boring backfilled with cement/bentonite grout upon abbreviations.

completion.

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

WATER LEVEL OBSERVATIONS

No free water observed

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 1/31/2015

Boring Completed: 2/4/2015

Drill Rig: Track

Driller: Hayslip

Project No.: N4149328

Exhibit: A-3




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-D

Page 2 of 4

PROJECT: ETC Rover Pipeline

SITE: Mainline Segment (various locations in OH)

CLIENT: Project Consulting Services, Inc.
North Hampton, NH

LOCATION HIGHWAY 151 HDD

Latitude: 40.426789° Longitude: -81.216344°

GRAPHIC LOG

DEPTH

DEPTH (Ft)
WATER LEVEL
OBSERVATIONS
RECOVERY (In.)

Surface Elev.: 1056 (Ft.)
ELEVATION (Ft.)

SAMPLE TYPE

FIELD TEST
RESULTS

RQD %

(3*’ Penetration Per foot
LABORATORY
TORVANE/HP (tsf)

ATTERBERG
LIMITS

LL-PL-PI

WATER
CONTENT (%)

interbedded with shale

46.8

CLAYSTONE, very severely to completely weathered,
soft to very soft, very close to close, fair to good RQD,
very thin bedded, tight, reddish brown to gray,

@ 31.6'to 31.9', carbanaceous zone

60

75

60

73

60

93

60

1009

brown, interbedded with shale

CLAYSTONE, moderately to slightly weathered, soft to ]
moderately hard, very close to close, very thin bedded,
fair to good RQD, tight to slightly open, gray to reddish ]

88

60

50+

92

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type:

utomatic

Advancement Method:
3.25" Hollow Stem Auger

See Exhibit A-1 for description of field procedures

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

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

See Appendix C for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

No free water observed

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 1/31/2015

Boring Completed: 2/4/2015

Drill Rig: Track

Driller: Hayslip

Project No.: N4149328

Exhibit:

A-3




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-D

Hammer Type: Automatic

Page 3 of 4
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
Q LOCATION HIGHWAY 151 HDD ” olw| g ~ g L8| - ATEIGPILE,RG
= Z |Zel |3 7) 5 |Za| &
O |Latitude: 40.426789° Longitude: -81.216344° S |uURIE & W g s |Bzife
I Eo|lxz|Y| U o3 5 s 2% |ka
< R N - ) Zu g g |02 |2E| rp
g Surtace Elev: 1056 ) | & |S 2 2|9 T g |2 g 8
o|wn| x 7} e
DEPTH ELEVATION (Ft.) o
CLAYSTONE, moderately to slightly weathered, soft to sm
moderately hard, very close to close, very thin bedded, | 60 Os
fair to good RQD, tight to slightly open, gray to reddish 2m
brown, interbedded with shale (continued) | 5s
Qu = 167.54tsf @ 51.2ft 3m
@ 52.0'to 53.2', broken zone | 5s
4am
Os
= N 3m
Qu = 645.4tsf @ 54ft 60 68 8s
8s
n 4m
5s
57.4 998.5| N 4m
CLAYSTONE, very severely to completely weathered, B Os
soft to very soft, very close to close, very thin bedded, 3m
good RQD, tight, gray to reddish brown, interbedded with Os
shale N 3m
60 83 5s
60_ 4m
5s
. 4m
62.0 994 B 8s
ol SILTSTONE, slightly to moderately weathered, 2m
X X moderately hard, very close to moderately close, very thin | 8s
o to thin bedded, good to excellant RQD, tight to open, 3m
x X gray, interbedded with sandstone | Os
Qu = 209.55tsf @ 62ft 2m
o 60 93 5s
65 2m
X X 5s
- 2m
X X 2s
X X —
X X 2m
% B 5s
oo Qu = 403.58tsf @ 68ft %rg
X X _
X x 2m
X X 60 88 2s
X X
X X 8s
X X - 3m
XX @ 71.3'to 71.6', broken zone 0s
X X —
X X 2m
X X 85
X X —
X x = N 2m
ol Qu = 487.84tsf @ 74ft 93 o
X X 75_
Stratification lines are approximate. In-situ, the transition may be gradual.

Advancement Method:
3.25" Hollow Stem Auger

See Exhibit A-1 for description of field procedures

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

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

See Appendix C for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

No free water observed

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 1/31/2015

Boring Completed: 2/4/2015

Drill Rig: Track

Driller: Hayslip

Project No.: N4149328

Exhibit:

A-3
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BORING LOG NO. D1-D

Page 4 of 4

SITE: Mainline Segment (various locations in OH)

PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH

LOCATION HIGHWAY 151 HDD

Latitude: 40.426789° Longitude: -81.216344°

GRAPHIC LOG

Surface Elev.: 1056 (Ft.)
DEPTH ELEVATION (Ft.)

DEPTH (Ft)
WATER LEVEL
OBSERVATIONS
SAMPLE TYPE
RECOVERY (In.)

RESULTS

FIELD TEST
RQD %

ATTERBERG
LIMITS

WATER
CONTENT (%)

LL-PL-PI

LABORATORY
TORVANE/HP (tsf)

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

%‘ Penetration Per foot

Qu = 367.9tsf @ 78ft

@ 81.0'to 81.3', calcareous zone

92

@ 83.5't0 83.8', calcareous zone

Qu = 587tsf @ 85t

98

Qu = 403.52tsf @ 88ft
89.0 967,

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

CLAYSTONE, moderate to severely weathered, soft,
very close to close, very thin bedded, fair to good RQD, 90
tight to open, gray to reddish brown, interbedded with
shale

75

95.0 961

78

Boring Terminated at 95 Feet

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:

See Exhibit A-1 for description of field procedures
3.25" Hollow Stem Auger

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

Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with cement/bentonite grout upon abbreviations.
completion.

Notes:

WATER LEVEL OBSERVATIONS

No free water observed 1 rerra con

800 Morrison Road
Columbus, Ohio

Boring Started: 1/31/2015

Boring Completed: 2/4/2015

Drill Rig: Track

Driller: Hayslip

Project No.: N4149328

Exhibit: A-3




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-F

Page 1 of 6
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
@ |LOCATION HIGHWAY 151 HDD a2lw| 2 . g |, g - ATlI'_IIE’\F}ﬁERG
3 T SOo|>| T nun 5] Tqa £
O |Lafitude: 40.420292° Longitude: -81.210781° S |uURIE & il 8 a EE fie
z S HEE 03 & | & |z2|gt
S G [Fulg 8 oy & 8 | 9L |3E| WwrLP
&5 Surface Elev.: 1038 (Ft.) a <;i 21 2| @ [ @ < %: 8
o|wn| x o}
DEPTH ELEVATION (Ft.) o =
FILL - POORLY GRADED GRAVEL WITH SILT AND
SAND (GP-GM), light yellowish brown and orange |
. g 303132 o
5 —]
7] | 8ITL2 1
10+
135 102458 |
FILL - SANDY LEAN CLAY WITH GRAVEL (CL) light _| 4-7-8
olive brown 18 N=15 24 | 46-23-23
15+
185 10198 |
CLAYSTONE, completely weathered, reddish brown, _| 28-30-31
light olive brown and purple, soft to very soft 15 N=61 14
20
N 18 26-43-50/5" 10
25+

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

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

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

Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 47 feet at completion

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 3/3/2015

Boring Completed: 3/4/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-F page 2 of 6
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
5 ATTERBERG
9 LOCATION HIGHWAY 151 HDD g2y 2 . 3 x ) < |_wrs
3 iT SO > & nn ° 5] o <
O | Latitude: 40.420292° Longitude: -81.210781° S |ug|-| % wh 8 a | 2I&E
z Eolzz|4| Y oz 5 s |24 |ku
< R N - ) Zu g g | 9% S5 wrLp
x SufaceElev.: 1038 (Ft) [ & |2Q[ 2| g i g |2x| 8
= o|un | x < -0
DEPTH ELEVATION (Ft.) o =
CLAYSTONE, completely weathered, reddish brown,
light olive brown and purple, soft to very soft (continued) |
285 1009.5 N
CLAYSTONE, completely weathered, gray, soft to very | 5 50/5" 6
soft
30.0 1008
CLAYSTONE, severely to moderately weathered, soft to 30 ;2”
moderately hard, very close to close, very thin bedded, | 7 S
poor RQD, tight to open, reddish brown to gray, 32”
interbedded with shale N
] 5m
24s
] 6m
75 39 11s
345 1003.5 g’g”s
X% SILTSTONE, severely to moderately weathered, soft to 35 4
X X moderately hard, very close to moderately close, thin 36”
X bedded, fair to good RQD, tight to open, brown to gray, | S
; ; 4m
x X interbedded with sandstone
% @ 34.7'to 34.9', calcareous zone ] 258
X X @ 35.7'to 36.4' , broken zone
X X 6m
% — 15s
X X 4am
XX — 9s
X x 2m
X X 40— 50s
X X 997 2m
SANDSTONE, slightly weathered, moderately hard, ] 58
moderately close to close, thin to medium bedded, good 2m
RQD, open to tight, gray, micaceous, interbedded with ] 58
siltstone 120 84 im
Qu = 559.51tsf @ 41.3ft - 10s
im
] 32s
im
| 49s
45 1m
Qu = 723.78tsf @ 45.5ft | 48s
2m
ikva 42s
_ im
Qu = 687.97tsf @ 47.5ft | 185
118 im
— 39s
im
50+
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: See Exhibit A-1 for description of field procedures Notes:
3.25" Hollow Stem Auger . "
X L Water was added at 30 feet while driling
See Appendix B for description of laboratory
procedures and additional data (if any).
Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with cement/bentonite grout upon abbreviations.
completion.
WATER LEVEL OBSERVATIONS 1 r Boring Started: 3/3/2015 Boring Completed: 3/4/2015
N/ Water observed at 47 feet at completion e rra co n Drill Rig: Track Driller: C.S.
800 Morrison Road
Columbus, Ohio Project No.: N4149328 Exhibit: A-4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO.

D1-F

Page 3 of 6

PROJECT: ETC Rover Pipeline

SITE: Mainline Segment (various locations in OH)

CLIENT:

Project Consulting Services, Inc.
North Hampton, NH

LOCATION HIGHWAY 151 HDD

Latitude: 40.420292° Longitude: -81.210781°

GRAPHIC LOG

Surface Elev.: 1038 (Ft.)
DEPTH ELEVATION (Ft.)

DEPTH (Ft)
WATER LEVEL
OBSERVATIONS

SAMPLE TYPE

RECOVERY (In.)
FIELD TEST
RESULTS

RQD %

ATTERBERG
LIMITS

LL-PL-PI

LABORATORY
TORVANE/HP (tsf)
WATER
CONTENT (%)

SANDSTONE, slightly weathered, moderately hard,
moderately close to close, thin to medium bedded, good
RQD, open to tight, gray, micaceous, interbedded with
siltstone (continued)

- 1562 Qu = 361.53tsf @ 55.8ft

tool drop from 56 to 56.3 ft

982

/

SHALE, fresh to sligfhtly weathered, moderately hard to

soft, very thin bedded, very close to moderately close,

good RQD, tight to moderately open, gray, interbedded

with siltstone

Qu = 647.66tsf @ 57.8ft

@ 68.7'to 71.8', carbonaceous

@ 72.3'to 74.6', coal bed

74.6

963.5

75—

118

78

N .
5 g Penetration Per foot

22s
im
23s
im
6s
im
43s
im
45s
im
38s
im
41s

120

86

2m
45s
2m
37s
2m
25s
2m
51s
2m
47s
2m
02s
2m
29s
2m
51s
2m
50s
4am
6s

115

33

3m
1s
3m
35s
4am
39s
6m
17s
m
17s
2m
1s
2m
3s
m
28s

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type:

utomatic

Advancement Method: See Exhibit A-1 for description of field procedures | Notes:

3.25" Hollow Stem Auger

Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with cement/bentonite grout upon abbreviations.
completion.

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

WATER LEVEL OBSERVATIONS

N/ Water observed at 47 feet at completion

800 Morrison Road
Columbus, Ohio

Boring Started: 3/3/2015

Boring Completed: 3/4/2015

Tlerracon -

Driller: C.S.

Project No.: N4149328

Exhibit: A4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORI

BORING LOG NO.

D1-F

Page 4 of 6

PROJECT: ETC Rover Pipeline

SITE: Mainline Segment (various locations in OH)

CLIENT:

Project Consulting Services, Inc.

North Hampton, NH

LOCATION HIGHWAY 151 HDD

Latitude: 40.420292° Longitude: -81.210781°

GRAPHIC LOG

DEPTH

Surface Elev.: 1038 (Ft.)
ELEVATION (Ft.)

DEPTH (Ft)
WATER LEVEL
OBSERVATIONS

SAMPLE TYPE

FIELD TEST
RQD %

RECOVERY (In.)
RESULTS

ATTERBERG
LIMITS

WATER
CONTENT (%)

LL-PL-PI

LABORATORY
TORVANE/HP (tsf)

Qu = 313.44tsf @ 78.4ft

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

SILTSTONE, slightly to moderately weathered, soft to
moderately hard, very close to close, very thin bedded,
poor to fair RQD, tight to open, gray, interbedded with
shale, contains occasional calcareous clasts (continued)

944.5

GINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

interbedded with siltstone
Qu = 676.07tsf @ 95.3ft

SANDSTONE, fresh to slightly weathered, moderately —
hard, close to moderately close, thin to medium bedded,
good to excellent RQD, open to slightly open, gray, 05—

1006+

Lgc Penetration Per foot

120 63

120 93

120

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

procedures and additional data (if any).

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

abbreviations.

See Appendix B for description of laboratory

See Appendix C for explanation of symbols and

See Exhibit A-1 for description of field procedures Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 47 feet at completion

800 Morrison Road
Columbus, Ohio

Boring Started: 3/3/2015

Boring Completed: 3/4/2015

Tlerracon -

Driller: C.S.

Project No.: N4149328

Exhibit: A4




BORING LOG NO.

D1-F

Page 5 of 6

PROJECT: ETC Rover Pipeline

SITE: Mainline Segment (various locations in OH)

CLIENT:

Project Consulting Services, Inc.

North Hampton, NH

LOCATION HIGHWAY 151 HDD

Latitude: 40.420292° Longitude: -81.210781°

GRAPHIC LOG

DEPTH

Surface Elev.: 1038 (Ft.)

DEPTH (Ft)
WATER LEVEL
OBSERVATIONS

ELEVATION (Ft.)

SAMPLE TYPE

FIELD TEST
RESULTS
RQD %

RECOVERY (In.)

ATTERBERG
LIMITS

LL-PL-PI

LABORATORY
TORVANE/HP (tsf)
WATER
CONTENT (%)

Qu = 539.4tsf @ 103.3ft

Qu = 1124.13tsf @ 107.3ft

Qu =567.27tsf @ 119.3ft

. J122.4

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

915.5

shale
@ 124.2'to 124.8', coal bed, pyritic

XXXXXXXX
XXXXXXXX

SILTSTONE, fresh to slightly weathered, moderately
hard, very close to close, very thin bedded, fair to good
RQD, open to tight, dark gray to gray, interbedded with

125+

98

120

N )
5 & %’ g %’ ] Penetration Per foot

40s
im
20s
im
30s
im
43s
im
55s

120 100

im
42s
im
32s
im
25s
im
32s
im
36s
im
19s
im
22s
im
32s
im
35s
im
35s

118

83

im
12s
im
29s
im
40s
im
26s
im
35s
im
14s
5m
8s
4am
54s

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

procedures and additional data (if any).

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

abbreviations.

See Appendix B for description of laboratory

See Appendix C for explanation of symbols and

See Exhibit A-1 for description of field procedures Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 47 feet at completion

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

800 Morrison Road
Columbus, Ohio

Boring Started: 3/3/2015

Boring Completed: 3/4/2015

Tlerracon -

Driller: C.S.

Project No.: N4149328

Exhibit: A4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO.

D1-F

Page 6 of 6

PROJECT: ETC Rover Pipeline

SITE: Mainline Segment (various locations in OH)

CLIENT:

Project Consulting Services, Inc.

North Hampton, NH

LOCATION HIGHWAY 151 HDD

Latitude: 40.420292° Longitude: -81.210781°

GRAPHIC LOG

DEPTH

Surface Elev.: 1038 (Ft.)
ELEVATION (Ft.)

DEPTH (Ft)

WATER LEVEL
OBSERVATIONS

SAMPLE TYPE

FIELD TEST
RQD %

RECOVERY (In.)
RESULTS

ATTERBERG
LIMITS

WATER
CONTENT (%)

LL-PL-PI

LABORATORY
TORVANE/HP (tsf)

shale (continued)

Qu = 819.56tsf @ 139.3ft
1403

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

SILTSTONE, fresh to slightly weathered, moderately
hard, very close to close, very thin bedded, fair to good
RQD, open to tight, dark gray to gray, interbedded with

897.5

1406+

§ Penetration Per foot

120 74

35 92

Boring Terminated at 140.3 Feet

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

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

abbreviations.

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

See Appendix C for explanation of symbols and

See Exhibit A-1 for description of field procedures Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 47 feet at completion

800 Morrison Road
Columbus, Ohio

Boring Started: 3/3/2015

Boring Completed: 3/4/2015

Tlerracon -

Driller: C.S.

Project No.: N4149328

Exhibit: A4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-G

Page 1 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
@ |LOCATION  HIGHWAY 151 HDD seolw| 2 ] IR gl - ATE’GEERG
par = SOo|>| T nn ° ) o <
O |Latitude: 40.421481° Longitude: -81.212484° S |uURIE & W g s |Bzife
I E o |z>|Y| Y o2 8 s 2% |ka
% g wEla| 3 o 4 & oZ | 2B | LLPLPI
g Surtace Elev: 1113 (1) | & |S 2 2|9 T g |2 g 8
o|wn| x o)
DEPTH ELEVATION (Ft.) o F
SHALE, completely weathered, light olive brown, soft to
very soft |
] 8-8-7
18 N=15 °
5 —
] 19-18-13
16 N=31 12
10—
] 7 19-50/2" 12
15+
18.5 1094.5 ]
% SILTSTONE, very severely weathered, gray and light | 3 50/2" 4
X x olive brown, soft to very soft
X x 3204 10025 207
oo} SILTSTONE, moderately weathered, moderately hard, h
X X close to moderately close, very thin bedded, poor RQD, 1m36s
% tight to open, brown to gray, interbedded with shale
X X . 3m35s
X x 79
X X 1 2m25s
X X
X X ]
o a1 2mil3s
X X
v v 25_
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

3.25" Hollow Stem Auger

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

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.

Water was added at 20.4 feet while drilling

WATER LEVEL OBSERVATIONS

N/ Water observed at 125 feet at completion

800 Morrison Road
Columbus, Ohio

1lerracon

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A5




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO.

D1-G

Page 2 of 9

PROJECT: ETC Rover Pipeline

CLIENT:

SITE:

Mainline Segment (various locations in OH)

Project Consulting Services, Inc.
North Hampton, NH

GRAPHIC LOG

LOCATION HIGHWAY 151 HDD

Latitude: 40.421481° Longitude: -81.212484°

Surface Elev.: 1113 (Ft.)
DEPTH ELEVATION (Ft.)

DEPTH (Ft)
WATER LEVEL
OBSERVATIONS
SAMPLE TYPE

ATTERBERG
LIMITS

WATER
CONTENT (%)

LL-PL-PI

FIELD TEST
LABORATORY
TORVANE/HP (tsf)

RECOVERY (In.)
RESULTS
RQD %
Penetration Per foot

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

SILTSTONE, moderately weathered, moderately hard,
close to moderately close, very thin bedded, poor RQD,
tight to open, brown to gray, interbedded with shale
(continued)

37.0 1076

SHALE, slightly weathered, moderately hard, close to

moderately close, very thin bedded, fair to excellent RQD,
tight to open, gray, interbedded with siltstone

Qu = 431.1tsf @ 46ft

50+

2m46s

2m30s

3m33s

3m27s
3m4s

1m44s

2ml2s

2ml4s

120 33

1m45s

2m37s

3ml5s

3m26s

3m48s

3m33s
2m4s

2ml7s

2m15s

2m31s

120 91

1m56s

2m3s

2m8s

2m7s

2m24s

2m25s

120 1m45s

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

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

abbreviations.

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

Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 125 feet at completion

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/24/2015 Boring Completed: 3/3/2015

Drill Rig: Track Driller: C.S.

Project No.: N4149328 Exhibit: A5




BORING LOG NO. D1-G Page 3 of 9

PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH

SITE: Mainline Segment (various locations in OH)
Q LOCATION HIGHWAY 151 HDD ” olw| g ~ g N @ _ ATEIGEERG
par = SOl > | & nn ° 5] o <
O |Latitude: 40.421481° Longitude: -81.212484° S |uURIE & W g s |Bzife
z Eolgzld| Y o3 S s |22 |5k
S G [Fulg 8 oy & 8 | 9L |3E| WwrLP
&5 Surface Elev.: 1113 (Ft.) a <;i 21 2| @ [ @ < nO: 8
o|lwn | x )
DEPTH ELEVATION (Ft.) o -
SHALE, slightly weathered, moderately hard, close to 2m3ls
moderately close, very thin bedded, fair to excellent RQD, |
tight to open, gray, interbedded with siltstone (continued) 2m53s
@ 51.8'to0 53.4", high angle iron stained joint ] 5m20s
10595 ] 55 |4m10s
SANDSTONE, moderately severely weatherd,
moderately hard, close, thin bedded, fair to good RQD, 7] 120 1m22s
open to tight, brown to gray, micaceous
55— 1m30s
§56.4 1056.5 N 1m25s
SANDSTONE, slightly weathered, moderately hard, |
very close to moderately close, excellent RQD, thin 2m10s
bedded, open to tight, brown to gray, micaceous,
interbedded with siltstone N 1m21s
Qu = 448.43tsf @ 56.5ft
n 1im7s
60— 1m23s
] 1ml4s
@ 61.3't0 62.0', iron stained zone
Qu = 522.97tsf @ 62ft 1m38s
— 120 95 1m20s
n 1m15s
65— 1m25s
Qu = 678.77tsf @ 66ft n 2m4ss
] 1m54s
Qu = 550.22tsf @ 68ft N 1m31s
] 2m4s
70— 2m15s
n 2m16s
120
] 2m16s
I 93 |1m4ls
Qu = 592.9tsf @ 74ft n 1m4gs
75—
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: See Exhibit A-1 for description of field procedures Notes:
3.25" Hollow Stem Auger
See Appendix B for description of laboratory
procedures and additional data (if any).
Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with cement/bentonite grout upon abbreviations.
completion.
WATER LEVEL OBSERVATIONS 1 r Boring Started: 2/24/2015 Boring Completed: 3/3/2015
N/ Water observed at 125 feet at completion e rra co n Drill Rig: Track Driller: C.S.
800 Morrison Road
Columbus, Ohio Project No.: N4149328 Exhibit: A5

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15




B

ORING LOG NO.

D1-G

Page 4 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
Q LOCATION HIGHWAY 151 HDD ” olw| g ~ g 25| - ATE’GEERG
par = SOo|>| T nn 5] o <
O |Lafitude; 40.421481°  Longitude: -81.212484° s |YEE E S z . g% i
I > o w
g il g 3 2 2 g g | 8% |2E| weLn
% Surface Elev.: 1113 (Ft) | O <;t % z E s fc': sk o
2
DEPTH ELEVATION (Ft.) o
SANDSTONE, slightly weathered, moderately hard, Z2m/s
very close to moderately close, excellent RQD, thin |
bedded, open to tight, brown to gray, micaceous, 120 2m7s
interbedded with siltstone (continued)
n 1mb54s
Qu = 523.45tsf @ 78t n 0m59s
] 1m5s
80— 1m34s
] 1m34s
Qu = 600tsf @ 82ft N 1m46s
— 117 88 1m28s
84.2 1029 — 1m24s
oo} SILTSTONE, moderately to severely weathered, soft,
X X very close to moderately close, fair RQD, very thin 85— 2m39s
% bedded, tight to open, gray, interbedded with shale,
X X contains occasional calcareous clasts — 5m37s
XX @ 84.2'to 84.5', coal bed-broken zone
X x N mT7s
X X
X X ]
x X 7mO0s
X X
X X
X X . 6mb5s
X X
X X
x x 90— 4m53s
X X
X X
x X ] 6m15s
X X
X X
% n 6m42s
i i 93.1 1020 | 112 59
D CLAYSTONE, severely to very severely weathered, A4mS7s
soft, very close to close, very thin bedded, tight to open, ] 5m3s
poor RQD, reddish brown to gray, interbedded with shale
95+ 6m13s
n 4m3s
] 6m38s
98.0 1015] |
CLAYSTONE, moderately to moderately severly 4m44s
weatherd, soft to moderately hard, moderately close to | 120
very close, very thin bedded, good RQD, open to tight, 4m16s
reddish brown to gray, interbedded with shale 100

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

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

See Exhibit A-1 for description of field procedures Notes:

See Appendix B for description of laboratory

procedures and additional data (if any).

See Appendix C for explanation of symbols and

abbreviations.

WATER LEVEL OBSERVATIONS

N/ Water observed at 125 feet at completion

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

Tlerracon -

800 Morrison Road
Columbus, Ohio

Driller: C.S.

Project No.: N4149328

Exhibit: A5




BORING LOG NO.

D1-G

Page 5 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
9 LOCATION HIGHWAY 151 HDD 2 % wl g . g N g - AT]I'_II:’\F}IE_?;ERG
| £ [>el>| T n v @ o <
O |Lafitude: 40.421481° Longitude: -81.212484° S |uURIE & il 8 a | 2I&E
z Fo|lxz|Y| Y a3 8 s |24 |ku
< T P e Zu g g |02 |2E| rp
g Suface Elev: 1113(F1) | 8|S 2| 2| Z* g |35l 3
o|wn| x 7}
DEPTH ELEVATION (Ft.) o -
CLAYSTONE, moderately to moderately severly 4mars
weatherd, soft to moderately hard, moderately close to |
very close, very thin bedded, good RQD, open to tight, 3m37s
reddish brown to gray, interbedded with shale (continued)
n 3m13s
7 90  |3m10s
7 120 2m34s
105+ 3m57s
Qu = 89.11tsf @ 106ft n 4m42s
n 6mls
7] 5m20s
n 6m37s
1102 _ 1003 110+ 6m34s
oo SILTSTONE, slightly weathered, moderately hard, close
XX to moderately close, thin bedded, good RQD, open to — 6m35s
X% tight, gray to brown, interbedded with sandstone
X ] 3m52s
X X
X X
u = 413.89tsf @ 113.5ft
X x Q @ N 1m45s
X X
x x 1157 1m34s
X X
X X 3116.0 997| |
: SANDSTONE, fresh , moderately hard, close to 1m4z2s
moderately close, thin bedded, good to excellent RQD, |
open to slightly open, gray, micaceous, argillaceous, 1m34s
interbedded with siltstone |
Qu =423.88tsf @ 116ft 1m16s
Qu = 515.3tsf @ 119.1ft m25s
120 1m36s
n 1m31s
120
] 1m35s
7 100 |1m15s
] 1m8s
125

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

procedures and additional data (if any).

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

abbreviations.

See Appendix B for description of laboratory

See Appendix C for explanation of symbols and

See Exhibit A-1 for description of field procedures Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 125 feet at completion

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

800 Morrison Road
Columbus, Ohio

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

Tlerracon -

Driller: C.S.

Project No.: N4149328

Exhibit: A5




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO.

D1-G

Page 6 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
9 LOCATION HIGHWAY 151 HDD solwl o . g L5 - ATE’GEERG
= Z |Zel |3 7) 5 [ Za | .S
O |Latitude: 40.421481° Longitude: -81.212484° S |uURIE & W g s |Bzife
I Eo|lxz|Y| U o3 5 s 2% |ka
2 8 |EEla)| B o & 8 |0 | 2B | LL-PLPI
g Surtace Elev: 1113 (1) | & |S 2 2|9 T g |2 g 8
o|wn| x o) e
DEPTH ELEVATION (Ft.) o
2 087 5| 1ml4s]
oo} SILTSTONE, slightly weathered, moderately hard,
X X moderately close, thin bedded, excellent RQD, tight to ] 2m2s
% slightly open, gray, interbedded with shale 120
x X n 2m56s
X X
X X
X x 7 2mi9s
X X
oo ] 3m21s
X X
X x 130 2m38s
X X
x N 2m30s
X X
X X
X X n 2m23s
X X
X x . 116 97 | 2mos
X X
X X ]
x % Qu = 445.62tsf @ 134t 2mlls
X 134.8 978
SHALE, slightly weathered, moderately hard, close to 135+ 2m47s
moderately close, very thin bedded, poor to fair RQD,
tight to open, dark gray , carbonaceous ] 2m36s
] 3m34s
7] 5m1i2s
n 4m19s
140 4mils
] 0m29s
] 0m24s
143.1 970 ] 120 50
% SILTSTONE, moderately to severely weatherd, soft to Om4ss
X X moderately hard, very close to close, very thin bedded, ] 3m22s
% poor RQD, tight to open, gray to dark gray, interbedded
x X with shale 145 5m15s
X X 31457 967.5]
% SILTSTONE, sligtly to moderately weathered, _ — 5m49s
X X moderately hard, very close to moderately close, very thin
% bedded, fair to excellebt RQD, open to tight, gray to dark — 6m20s
XX gray, inbterbedded with shale, contains calcareous clasts
o N 6m10s
X X
X X I 112 10m45s
X X
X X
M 150+

Stratification lines are approximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3.25" Hollow Stem Auger

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

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

See Appendix C for explanation of symbols and
abbreviations.

See Exhibit A-1 for description of field procedures Notes:

WATER LEVEL OBSERVATIONS

N/ Water observed at 125 feet at completion

800 Morrison Road
Columbus, Ohio

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

Tlerracon -

Driller: C.S.

Project No.: N4149328

Exhibit: A5




BORING LOG NO. D1-G

Page 7 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
Q LOCATION HIGHWAY 151 HDD ” olw| g ~ g 25| - ATEI\F}IE_BI»_ERG
par = SOo|>| T nn ° 5] o <
O |Latitude: 40.421481° Longitude: -81.212484° S |uURIE & W g s |Bzife
z Eolzz|4| Y oz 5 s |24 |ku
< & |EEZ| 38 gy g g |9 |SE| wep
&5 Surface Elev.: 1113 (Ft.) a <;i 21 2| @ [ @ < nO: 8
o|lwn | x 7}
DEPTH ELEVATION (Ft.) o -
XX SILTSTONE, sligtly to moderately weathered, oemzss
X X moderately hard, very close to moderately close, very thin |
o bedded, fair to excellebt RQD, open to tight, gray to dark 7m55s
X X gray, inbterbedded with shale, contains calcareous clasts |
o (continued) 7m54s
X X
XX . 64 |smiils
X X
xx I 112 6m35s
X X
X x 155 8m12s
X X
X x N 8m3is
X X
i i — 10m4s
X X
X X ]
X X
XX 6mil2s
X X
X X n 4mills
X X
X% 4m
X x Qu = 206.67tsf @ 160ft 166 14s
X X
% i 3m30s|
X X
XX ] 3m35s|
X X
o 7 120 97 |3m47s
X X
X X
X X ] 3m4ls
X X 164.7 948.5
SANDSTONE, slightly weathered, moderately hard, 1657 2m53s
moderately close to very close, thin to very thin bedded,
excellent RQD to good RQD, open to slightly open, gray, — 2m
micaceous, interbedded with siltsone 8s
] 2mlils
7] 1m39s
] 2m29s
1706+ 2ml4s
n 2m8s
Qu = 595.85tsf @ 171.4ft 120
] 2m36s
7 100 |1ms57s
] 1m38s
1757
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: See Exhibit A-1 for description of field procedures Notes:

3.25" Hollow Stem Auger

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

Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with cement/bentonite grout upon abbreviations.
completion.

WATER LEVEL OBSERVATIONS

NV water observed at 125 feet at completion 1 rerra con

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

800 Morrison Road
Columbus, Ohio

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit: A5




BORING LOG NO.

D1-G

Page 8 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
Q LOCATION HIGHWAY 151 HDD ” olw| g ~ g N @ _ ATE:SEERG
= Z |Zel |3 7) . 5 [ Za | .S
O |Lafitude; 40.421481°  Longitude: -81.212484° s |YEE E S z . g Ilds
I > o w
3 E|EE| 2| g o2 g 2 | 6% |2E| wer
g Surtace Elev: 1113 (1) | & |S 2 2|9 T g |2 g 8
o|lwn | x o) e
DEPTH ELEVATION (Ft.) o
SANDSTONE, slightly weathered, moderately hard, 2mys
moderately close to very close, thin to very thin bedded, |
excellent RQD to good RQD, open to slightly open, gray, 2m3s
) < A . 120
micaceous, interbedded with siltsone (continued)
n 2m19s
7] 1m45s
] 1m36s
Qu = 570.5tsf @ 180ft 180 1m4gs
] 1m36s
n 1m56s
— 120 84 1m17s
n 1m1l4s
185+ 1m35s
] 1m20s
Qu =507.89tsf @ 186.8ft 1 1m23s
N 1m15s|
Qu = 487.27tsf @ 189ft N 1m25s
196 1m44s
li913 9215 - 1m37s
SHALE, slightly weatherd, soft to moderately hard, very
close to close, fair RQD, very thin bedded, open to tight, ] 7m3s
dark gray, interbedded with siltstone
@ 192.8't0 196.6', coal seam I 119 64 |oms0s
] 6m2s
195+ 11m6s
. . . L n 9Im57s
@ 196.2' to 196.6', high angle slickensided joint
] 9m51s
N 8m12s
Qu = 159.44tsf @ 198.3ft
I 120 7m39s
@ 199.3't0 199.8', calcareous zone
200
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: See Exhibit A-1 for description of field procedures Notes:
3.25" Hollow Stem Auger
See Appendix B for description of laboratory
procedures and additional data (if any).
Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with cement/bentonite grout upon abbreviations.
completion.

WATER LEVEL OBSERVATIONS

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

800 Morrison Road
Columbus, Ohio

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

N/ Water observed at 125 feet at completion 1 rerra con Dril Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit: A5




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

BORING LOG NO. D1-G

Page 9 of 9
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
North Hampton, NH
SITE: Mainline Segment (various locations in OH)
9 LOCATION HIGHWAY 151 HDD a2lw| 2 . g N g - AT]I'_EI:’\F}PIERG
o = SOo|>| T nun ° ) o <
O |Lafitude; 40.421481°  Longitude: -81.212484° s |YEE E S z . g% i
I > o w
3 E|EE| 2| g o2 g 2 | 6% |2E| wer
g SufaceElev.: 1113(Ft) | & |22 2| T g | 22|73
= olol| x @ -0
DEPTH ELEVATION (Ft.) o
SHALE, slightly weatherd, soft to moderately hard, very bmles
close to close, fair RQD, very thin bedded, open to tight, |
dark gray, interbedded with siltstone (continued) 5m22s
n 3mills
@ 202.3'to 202.6', calcareous zone
7 88 |3m45s
204.1 i 909 ] 120 7mas
ol SILTSTONE, slightly weathered to fresh, moderately
X X hard, moderately close, good RQD, very thin bedded, 205+
X tight to slightly open, gray to brown, interbedded with 3m21s
X X shale |
X X 2m34s
X X
X X
x X n 3mills
X X
x N 2m8s
X X
X X
% n 2m27s
X X
X X
x Qu = 306.31tsf @ 210ft 210 2m24s
% ] 5m9s
X X 84 95
x x n 4m33s
X X
oo N 2m48s
X X
X X
X X . 4mils
X X
X X 32150 898
Boring Terminated at 215 Feet 2157 3m9s
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

3.25" Hollow Stem Auger

See Exhibit A-1 for description of field procedures

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

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

See Appendix C for explanation of symbols and
abbreviations.

WATER LEVEL OBSERVATIONS

N/ Water observed at 125 feet at completion

1lerracon

800 Morrison Road

Columbus, Ohio

Boring Started: 2/24/2015

Boring Completed: 3/3/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A5




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. SMART FENCE ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 5/15/15

- SOUTHEAST NORTHWEST P
0 500 1,000 1,500 2,000 2,500 3,000
1,140 : : : : : : : 1,140
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%w : __ : :
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1’100 ........................ ........................................ 12N=19:_50/2 T .................................................. .............................................................................................. 1’100
: 4 N=50/2 T : :
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9 N=63 = :
11 N=29 o] RQD=88 |- 5 :
24 N=15 : 46 23 : I ke : :
1’020 14 .............. N=61 ........................................... RQD:SQ ; s RADEIE QPG 1’020
10 N=26-43-50/5 ‘= : : :
6 N=50/5 RQD=90 : 5
S RQD=39 : : 1 : :
E 1’000RQD_84—§ ........................................ R:QDEBZ" ;_; ........... B 1,000
: 1 Rap=t00 | " X o
S RaD=78 A ; 1EE : : x X :
:g 980 .............. R QD . 85 . s RQD=97 B g - - § § ........... AR 980
o — RQD=50 | = : : oo 5
I et | == I | é é 3 2 S
P QD=64 X * X ; ; : 960
RQD=63 X X 5 bR 5 5 BT-95.0 Ft. 5
rap=93 || : =7 : : i
940 .............. R QD . 98 . ...................................... RQD:‘I.QO ...................................................................................................................................... .................................................. .................................................. ........................................... 940
i RQD 5 : :
RQD=100
920 ........................ = T PN RQD .................................................................................................................................... .................................................. .................................................. ........................................... 920
RQD=83 } k= : : : :
1% 3 RQD : : :
RaD=74 | | X > : : : :
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APPENDIX B
LABORATORY TESTING



Geotechnical Data Report -Ir
Highway 151 HDD Cores D1-D, D1-F and D1-G y Harrison County, Ohio ErfaCDn
May 15, 2015 v/ Terracon Project No. N4149328

Laboratory Testing

As a part of the laboratory testing program, the soil samples were classified in the laboratory based
on visual observation, and texture. The soil descriptions presented on the boring logs for native
soils are in accordance with our enclosed General Notes and Unified Soil Classification System
(USCS). A brief description of the Unified System is included in this report. Classification was
predominantly by visual manual procedures. Moisture content, grain size analysis, Atterberg limit,
Jar Slake and unconfined compressive strength tests were performed on selected samples. The
results of this laboratory testing are presented on the boring logs and laboratory data sheets
included in Appendix B.

Responsive y'Resourceful y'Reliable Exhibit B-1




Particle Size Distribution Report
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Date: 3/16/15
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LIQUID AND PLASTIC LIMITS TEST REPORT

60 . . B ~
Dashed line indicates the approximate ~
upper limit boundary for natural soils
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Project No. N4149328 Client: Project Consulting Services, Inc. Remarks:
Project: Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT" ®Dzte: 3/16/15
Source of Sample: D1-D Depth: 3.5-5.0'
Sample Number: S-2
TERRACON CONSULTANTS, INC.
Columbus, Ohio Figure

Tested By: DS

Checked By: CG
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Particle Size Distribution Report

Date: 3/16/15
Exhibit B-4

Figure

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
N4149328

Project Consulting Services, Inc.

Client:
Project:
Project No:

Checked By: CG

Depth: 13.5-15.0'
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TERRACON

CONSULTANTS, INC.

(no specification provided)

*

Source of Sample: D1-D
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Particle Size Distribution Report
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Source of Sample: D1-F
Sample Number: S-2

TERRACON

CONSULTANTS, INC.
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Figure

N4149328

Project No:

Checked By: AM

Columbus, Ohio

Tested By: DS



Particle Size Distribution Report
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Depth: 13.5-15.0'

Source of Sample: D1-F
Sample Number: S-3

Date: 3-25-15
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Checked By: AM

Tested By: DS
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LIQUID AND PLASTIC LIMITS TEST REPORT

Sample Number: S-3

60 . . B ~
Dashed line indicates the approximate ~
upper limit boundary for natural soils —~
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42
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
([ FILL: Light olive brown lean clay, trace sand 46 23 23 94.3 88.8 CL
Project No. N4149328 Client: Project Consulting Services, Inc. Remarks:
Project: Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT" ®Dzte: 3-25-15
Source of Sample: D1-F Depth: 13.5-15.0'

TERRACON CONSULTANTS, INC.

Columbus, Ohio

Tested By: DS

Checked By: AM
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UNCONFINED COMPRESSION TEST

200
/N
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50
0
0 0.5 1 15 2
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 167.539
Undrained shear strength, tsf 83.769
Failure strain, % 1.0
Strain rate, in./min. 0.03
Water content, % 2.8
Wet density, pcf 163.7
Dry density, pcf 159.2
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.97
Specimen height, in. 3.35
Height/diameter ratio 1.70
Description: CLAYSTONE
LL = | PL= Pl = | Assumed GS= Type: Claystone

Project No.: N4149328
Date Sampled: 5-11-15

Remarks:

Exhibit 3465

Client: PROJECT CONSULTING SERVICES, INC.

Project: ROVER PIPELINE PROJECT

Source of Sample: D1-D Depth: 51.2'
Sample Number: S-1

UNCONFINED COMPRESSION TEST

Terracon, Inc.
ati dhlo

Tested By: MRE

Checked By: GS
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ETC Rover Pipeline Project
Terracon Project No: N4149328

1lerracon
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