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Dear Mr. Gourgeot:

Terracon Consultants, Inc. (Terracon) has completed the geotechnical field and laboratory
services for the Proposed HWY 42 HDD project. This report presents the findings of the
subsurface exploration and results of laboratory tests performed on selected soil and rock
samples.

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

Sincerely,

Terracon Consultants, Inc.

Mohammad Kayser Steven B. Larimer
Staff Engineer Senior Staff Geologist

Prasad S. Rege, P.E.
Regional Manager/Senior Principal
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GEOTECHNICAL DATA REPORT

PROPOSED HWY 42 HDD CORES D13-A AND D13-C

1.0 INTRODUCTION

ASHLAND COUNTY, OHIO
Terracon Project No. N4149328

April 7, 2015

This report presents the results of our geotechnical field and laboratory services performed for the
Proposed HWY 42 HDD project located in Ashland County, Ohio. Our scope of work for this
project included the advancement of two (2) borings, designated D13-A and D13-C which were
extended to an approximate depth range of 105.4 to 128.7 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 US Highway 42 using horizontal directional drilling means and
methods for the Rover Pipeline Project. Details are presented below for your information.

Item

Description

Locations

Boring D13-A (40°49'14.93"N 82°23'50.92"W) is located on the
northwest side of US Highway 42 and Township Road 1455
intersection and D13-C (40°49'6.31"N 82°23'43.10"W) is located
on the southeast side of the intersection.

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 1033 to 1057 feet.

Structures

Horizontally directionally drilled (HDD) natural gas pipeline
crossings. An old railroad line and an overhead power line run in
the vicinity of the proposed HDD.
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Geotechnical Data Report 1r
Proposed HWY 42 HDD Cores D13-A and D13-C v Ashland County, Ohio erracon
April 7, 2015 v/ Terracon Project No. N4149328

3.0 SUBSURFACE CONDITIONS

3.1 Geology

The project area is located in the physiographic region known as the Central Lowland Till Plain
generally characterized as having Pleistocene-age cohesive till and, more specifically, within the
Killbuck-Glaciated Pittsburgh Plateau (ridges and flat uplands generally above 1200 feet,
covered with thin drift and dissected by steep valleys; valley segments alternate between broad
drift-filed and narrow rock-walled reaches; elevation 600 feet -1505 feet) overlying
Mississippian-age sedimentary bedrock from the Maxville Limestone (which was not
encountered at these sites); Rushville (not encountered at these sites), Logan, and Cuyahoga
Formations, Undivided.

The Rushville, Logan, and Cuyahoga Formations, Undivided is shale, siltstone and sandstone
that is interbedded. Sandstone is the dominant rock type however, lithology percentages vary
geographically. It is typically various shades of gray, yellow and brown in color, thin to very
thick bedding, fine to coarse grained, occasionally fossiliferous, and sometimes can be
conglomeratic with lithology composed of mainly quartz granules and pebbles. Unit was derived
from sediments that were eroded from Devonian aged Highlands and Mississippian aged
sediments that were transported by rivers and streams and deposited into the shallow sea that
covered this area during Mississippian time. Compressive strength in unweathered rock is
typically medium to high but is typically much lower in areas where siltstone and shale interbeds
occur. Weathered zones typically have low to high compressive strength depending on extent
of weathering. Siltstones and shales are susceptible to slaking. It is overlain by the Pottsville
Group and underlain by the Sunbury shale.

Surficial soils at test boring D13-A are well-drained outwash from the Wheeling Silt Loam
formed in silty or loamy alluvium underlain at more than 40 inches by non-calcareous sand or
sand and gravel on nearly level river terraces. Slopes are predominantly O to 8 percent, but
range to 55 percent along the breaks between terrace levels and in local dissected areas. They
are subject to none to rare flooding.

Surficial soils at test boring D13-C are described as outwash deposits on the boundary between
the Jimtown Silt Loam and the Chili and Conotton Gravelly Loams.

The Jimtown series consists of very deep, somewhat poorly drained soils formed in
Wisconsinan Age stratified outwash deposits on stream terraces, outwash terraces, outwash
plains, and beach ridges.

The Chili series consists of very deep, well drained soils on outwash plains, terraces, kames,

and beach ridges. They formed in Wisconsinan-age outwash deposits, mainly of non-calcareous
sandstone and shale with a large amount of quartz gravel. Commonly, the outwash is mantled
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with silt.  In some places the upper part of the solum formed in as much as 18 inches silty
alluvium. Permeability is moderately rapid in the subsoil and rapid in the substratum. The slope
gradient is typically O to 18 percent.

The Conotton series consists of very deep, well-drained soils formed in Wisconsinan-age
stratified outwash deposits. These soils are on outwash plains, stream terraces, kames, eskers,
and beach ridges. Saturated hydraulic conductivity is high in the mineral surface and high to
very high in the subsoil and substratum; slopes range from 0 to 50 percent.

3.2  Typical Subsurface Profile

Boring D13-A encountered native cohesive soils (lean clay with sand) to a depth of about 10.0 feet
below existing grades. The cohesive soils were underlain by native granular soils (clayey gravel
with sand, silty sand and silty sand with gravel) of medium dense to dense relative density to a
depth of about 73.5 feet below existing grades. The granular soils were underlain by shale and
sandstone bedrock to the test boring termination depth of about 105.4 feet below the existing
ground surface.

Boring D13-C encountered native granular soils (clayey sand, silty gravel with sand, clayey sand
with gravel, silty sand, silty sand with gravel, silty clayey sand, and poorly graded sand with silt and
gravel) of loose to very dense relative density and native cohesive soils (lean clay with sand, sandy
lean clay and lean clay) of stiff to very hard consistency to the test boring termination depth of
approximately 128.7 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 encountered in borings D13-A and D13-C at a depth range of about 14 to 24 feet
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.
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Geotechnical Data Report 'Ir
Proposed HWY 42 HDD Cores D13-A and D13-C v Ashland County, Ohio erracon
April 7, 2015 v/ Terracon Project No. N4149328

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:

Angle of Internal

Average Undrained Total Unit Weight

Soil description Friction, G .
hear Strength, s (psf ’ f I, f
Shear Strength, s, (psf) e of Soil, 9 (pcf)
Stiff cohesive soils (lean clay with 1500 _ 126
sand)
Very stiff to hard cohesive soils 2000 _ 133
(sandy lean clay and lean clay)
Loose to medium dense granular
soils (clayey sand with gravel, _ 30 115

clayey gravel with sand, silty sand
and silty sand with gravel)

Dense to very dense granular
soils (clayey sand, silty gravel with
sand, clayey sand with gravel, silty

sand, silty sand with gravel, silty

clayey sand, and poorly graded _ 37 132

sand with silt and gravel) of loose
to very dense relative density with
intermittent native cohesive soils

(lean clay with sand, sandy lean

clay and lean clay)

Rock description Averagg Unconfined Total Unit Weight of
Compressive Strength (tsf) Rock, o (pcf)
Moderately hard (sandstone) 450 145
Moderately hard (shale) 200 140

5.0 GENERAL COMMENTS

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

This data report has been prepared for the exclusive use of our client for specific application to
the project discussed and has been prepared in accordance with generally accepted
geotechnical engineering practices. No warranties, either 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
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 two (2) borings at the site within a
depth of range about 105.4 to 128.7 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 30 and 25 feet in borings D13-A
and D13-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 boring D13-A 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 log. 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

Responsive y'Resourceful y'Reliable Exhibit A-1




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 4/7/15

BORING LOG NO. D13-A

Page 1 of 5
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
8 LOCATION HwWY42 HDD z 0 wl i g N @ - AT]I'_IIEIGIE_?;ERG
3 £ |29>| % 7) . 5 | Sa| .S
O |Latitude: 40.820814° Longitude: -82.397478° = |4UE| -]z g = o |EL|uk
z = o3 5 s 2% |ka
< T P e Zu g g |02 |2E| rp
g Surtace Elev: 1057 (") | 8|S 2| 2| Z* g |35l 3
o|wn| x o)
DEPTH ELEVATION (Ft.) o -
LEAN CLAY WITH SAND (CL), trace gravel, brown,
black, orange and gray, stiff to medium stiff |
] 4-5-7
17 N=12 22 | 39-17-22
5 —]
— 4-2-3
13 N=5 20
10.0 10471 13|
CLAYEY GRAVEL WITH SAND (GC), brown, black,
orange and gray, medium dense |
; 7] 8 N 13 | 24-168
15.0 1042 45|
SILTY SAND (SM), trace gravel, brown, medium dense
] 6-6-4
12 N=10
20—
1235 10335 ]
1P SILTY SAND WITH GRAVEL (SM), brown, orange and HAVA 10-11-10
. P"( gray, medium dense to dense 15 N=21 16
A 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 was encountered at 24 feet

Ground water sample was collected at 24 feet while drilling. Water
properties are Temp 22.6F, pH 7.82, Conductivity 1248microS/cm,
TDS 884ppm, salinity 618ppm, ORP 191mV

WATER LEVEL OBSERVATIONS
N7 Water observed at 24.0 feet while drilling

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/12/2015

Boring Completed: 2/12/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A-3




BORING LOG NO. D13-A

3.25" Hollow Stem Auger

Abandonment Method:
Boring backfilled with cement/bentonite grout upon

col

abbreviations.
mpletion.

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

Page 2 of 5
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
8 LOCATION HwWY42 HDD z 0 wl i g N @ - AT]I'_IIEIGIE_?;ERG
S T SOl > g 0o o 5] g [ S
O |Latitude: 40.820814° Longitude: -82.397478° = |4UE| -]z = = L 1eEL|uk
I Eo|lxz|Y| U o3 5 S |x22|kd
< R N - ) Zu g g |9 |SE| wep
x Surtace Elev. 1057 (Ft) | & | < é % E i g <z 3
DEPTH ELEVATION (Ft.) o -
P SILTY SAND WITH GRAVEL (SM), brown, orange and
N 9.( gray, medium dense to dense (continued) |
JeA
01N —
gkl
Do -
1A
o N
12 - 5-10-8
D] 12 N=18
o 30_
Rkl
)L : —
ARa
o N
... .Q.( —
28
16 —
o N
+o (
2k — 18 7-14-8
L4 N=22 15
o |
g 35
28 -
Aa
o N
Rl —
Do
. - —
o N
+o (
B8 — 8-9-11
% 15 N=20
£y ( 40—
Do -
1A
o N
Lol(] i
P
ARa
o —
1
A T g | 12012 ”
PA45.0 1012 45|
3 SILTY SAND (SM), trace gravel, brown, orange and
gray, medium dense |
] 7-10-7
1 50.0 1007, - N=17
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

Heaving conditions encountered at 30 feet while drilling, introduced
bentonite slurry

WATER LEVEL OBSERVATIONS

N7 Water observed at 24.0 feet while drilling

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 4/7/15

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/12/2015 Boring Completed: 2/12/2015

Drill Rig: Track Driller: C.S.

Project No.: N4149328 Exhibit: A-3




BORING LOG NO. D13-A

Page 3 of 5
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
© [LOCATION HWY42 HDD L9 w| 2 g N @ - AT]I'_IIEIGIE_?;ERG
Q z L5| > T 0 2 o 3] Lo o £
O |Latitude: 40.820814° Longitude: -82.397478° g b L x p 3 3 S | %5 wh
I > o w
3 E|EE| 2| g o2 g 2 | 6% |2E| wer
g Surtace Elev: 1057 (1) | & |S 2 2|9 T g |2 g 8
o|lwn | x o) e
DEPTH ELEVATION (Ft.) o

r SILTY SAND WITH GRAVEL (SM), brown, orange and
NE gray, medium dense to dense |
s 0. B
i
) b i
. o'
1l _| -17-
£k n| 10178 1
o 0. 55_
fa
D b h
. o'
1y _
. o' —
>° - 9-11-11
e 15 N=22
1 60—
.. .>' By |
. O'
iy |
. o' —
Pl ] 10-11-10
B 14 N=21 11
+o 65—
. o'
fy |
. O' ]
gLl
P - 13 7-6-9
1 N=15
2 '9 70_
L _
fy
. O. |
Yolf]73.5 983.5

SHALE, very severely to completely weathered, soft to | 4 50/4" 13

very soft, gray

75—
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

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).

See Appendix C for explanation of symbols and
abbreviations.

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

WATER LEVEL OBSERVATIONS

N7 Water observed at 24.0 feet while drilling

1lerracon

800 Morrison Road

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 4/7/15

Columbus, Ohio

Boring Started: 2/12/2015

Boring Completed: 2/12/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A-3




BORING LOG NO. D13-A
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Page 4 of 5
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
© [LOCATION HWY42 HDD L9 w| 2 g N @ - ATE:’GEERG
Q z £5| > T ho o 3] Lo o £
9 |Latitude: 40.820814° - Longitude: -82.307478° g '<>—( " x = g 3 T | EE|u %
o
g E|EE| 2| g o2 g 5 |5%|5E]| wem
x Surtace Elev. 1057 (F) | & <2 2|9 i s |2 & 3
o|lwn| x o} e
DEPTH ELEVATION (Ft.) o
SHALE, very severely to completely weathered, soft to
very soft, gray (continued) |
77.0 980 |
SANDSTONE, moderately to slightly weathered, Om
moderately hard, very close to close, thin to very thin | 52s
bedded, good RQD, tight to open, brown to gray, 1m
interbedded with shale B 2s
clay filled zone @ 77.0' - 77.2' 2m
Qu = 250.32tsf @ 77.8ft 27s
argillaceous zones @ 78.5' - 79.8', 81.3 - 81.5, 82.1' - 80 74 84 | 2m
82.3' 18s
N im
45s
7] 2m
35s
argillaceous zones @ 83.4' - 83.8', 84.2' - 85.6', 85.9' - 2m
86.2,82.4'-91.4 7] 2s
2m
85— 17s
2m
] 58s
calcareous zone, high angle clay filled joint @ 86.4" - 3m
87.2 N 3s
1m
— 20s
120 77 2m
— 19s
2m
90 5s
2m
— 38s
2m
] 54s
Qu = 736.08tsf @ 92.1ft 2m
] 33s
Qu = 455.35 @ 93.4ft 2m
94.3 962.5] 1 40s
SHALE, slightly weathered, moderately hard, very close 3m
to moderately close, very thin bedded, good RQD, tight to 95—+ Os
open, dark gray, interbedded with sandstone 2m
arenaceous zones @ 95.1' - 95.4', 96.7' - 97.4', 97.9' - — 50s
98.2,98.8'-99.4', 102.5' - 102.7' 120 2m
low angle clay filled joints @ 95.4', 96.0', 96.7', 97.0', -] 47s
97.1',100.9', 102.3', 104.8' 2m
— 54s
82 2m
— 56s
2m
1006
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 .
i . Intermittent return loss after 85 feet
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 Boring Started: 2/12/2015 Boring Completed: 2/12/2015
N7 Water observed at 24.0 feet while drilling 1 re rra con
Drill Rig: Track Driller: C.S.
800 Morrison Road
Columbus, Ohio Project No.: N4149328 Exhibit: A-3
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BORING LOG NO. D13-A

Page 5 of 5
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
5 ATTERBERG
9 LOCATION HWY42 HDD Z 2lw| 2 . 3 > & | LmmTs
—~ £ = xs IS
3 liu . g |z2le| > g < L T
O | Latitude: 40.820814° Longitude: -82.397478° I =< w % F2 E p '<T< 5|uz
T = x = [a) S 04 w
< & |uElal 3 o g g 8% $E| weLr
x Surtace Elev. 1057 (Ft) | & | < 983 % E i g <z 3
DEPTH ELEVATION (Ft.) 2 =
SHALE, slightly weathered, moderately hard, very close 0s
to moderately close, very thin bedded, good RQD, tight to | 2m
open, dark gray, interbedded with sandstone (continued) 30s
120 2m
n 26s
2m
] 40s
2m
] 40s
24 75 3m
105.4 o51.5| 105 10s
Boring Terminated at 105.4 Feet 3m
20s
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

N7 Water observed at 24.0 feet while drilling

1lerracon

800 Morrison Road

Columbus, Ohio

Boring Started: 2/12/2015

Boring Completed: 2/12/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A-3




BORING LOG NO. D13-C

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.

Page 1 of 6
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
© [LOCATION HWY42 HDD L9 w| 2 g N @ - AT]I'_IIEIGIE_?;ERG
Q z L5| > T hw o 3] Lo o e
O |Latitude: 40.818419° Longitude: -82.395306° g b L x p g 3 S | %5 wh
I > o w
3 E|EE| 2| g o2 g s |6 |25 weLn
g Suface Elev: 1053(Ft) | 8|S 2| 2| Z* g |35l 3
o|wn| x o) e
DEPTH ELEVATION (Ft.) o
LEAN CLAY WITH SAND (CL), trace gravel, brown,
Stiff ]
] 5-7-8 15
16 N=15 (HP) 20 | 30-15-15
5 —]
oo 1024 | 7.4-6
CLAYEY SAND WITH GRAVEL (SC), brown, loose to 18 N=10 17
medium dense, noted cobbles A4
i 10_
A13.8 1019 va
SILTY SAND (SM), trace gravel, brown, loose ] 17 3-3-3 21
N=6
15+
{189 1014 479 175
(CL), gray, very stiff N -l :
LEAN CLAY (CL), gray, y 18 N=16 (HP) 16
20—
235 1009.5 ]
POORLY GRADED SAND WITH SILT AND GRAVEL _ 8-10-11
(SP-SM), grayish-brown, medium dense to dense 18 N=21 14
25—
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

Water was encountered at 14 feet

Ground water sample was collected at 14 feet while drilling. Water
properties are Temp 14.6F, pH 8.41, Conductivity 357microS/cm,
TDS 253ppm, salinity 168ppm, ORP 66mV

Heaving conditions encountered at 25 feet while drilling, introduced
bentonite slurry

WATER LEVEL OBSERVATIONS

7. Water observed at 14 feet while drilling

N/ Water observed at 10 feet at completion of drilling

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 4/7/15

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/14/2015 Boring Completed: 2/18/2015

Drill Rig: Track Driller: C.S.

Exhibit: A4

Project No.: N4149328
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BORING LOG NO. D13-C
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PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
@ |LOCATION HWY42 HDD L9 w| 2 g N @ - AT]I'_IIEIGIE_?;ERG
3 z 258 S B o . 5 |20, E
O |Latitude: 40.818419° Longitude: -82.395306° = |4UE| -]z g = L 1eEL|uk
z Eolzz|4| Y oz 5 s |24 |ku
< R N - ) Zu g g |02 |2E| rp
g Surtace Elev: 1033 (1) | & |S 2 2|9 T g %g 8
o|wn| x o)
DEPTH ELEVATION (Ft.) o -
POORLY GRADED SAND WITH SILT AND GRAVEL
(SP-SM), grayish-brown, medium dense to dense |
(continued)
-] 16-14-21
18 N=35 °
30.0 1003 3 |
LEAN CLAY (CL), trace sand, trace gravel,
brownish-gray, very stiff to hard, noted fat clay lenses |
] 12-15-22 4.5+
10 N=37 (HP) 15 | 24-15-9
35—
] 7-9-16 25
13 N=25 Py | 17
40—
] 17-13-13
18 N=26 22 | 27-16-11
45—
-] 7-7-19
50.0 983 - N=26 "
: 50—

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

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

See Appendix C for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

7. Water observed at 14 feet while drilling

N/ Water observed at 10 feet at completion of drilling

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/14/2015

Boring Completed: 2/18/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A4
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BORING LOG NO. D13-C
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PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
@ |LOCATION HWY42 HDD Lolwl 2 g .5 R AT]I'_IIE’\TIE_?;_ERG
S EREEIE RS %o . 5 [ Zg |, S
O |Latitude: 40.818419° Longitude: -82.395306° = |4UE| -]z g = L 1eEL|uk
z Eolzz|4| Y oz 5 s |24 |ku
< & |EEZ| 38 gy g g |9 |SE| wep
&5 Surface Elev.: 1033 (Ft.) a <;i 21 2| @ [ @ < (n): 8
o|wn| x o)
DEPTH ELEVATION (Ft.) o -
'/, CLAYEY SAND (SC), trace gravel, brownish-gray and
/ brown, dense to very dense |
/ ] 9 10-50/3" 16 | 20-12-8
/ noted boulder @ 54.0 feet
% 55—
% 7] 15| 82029 14
% 60
é 635 969.5 ]
//// . SANDY LEAN CLAY (CL), trace gravel, brownish-gray, _ 10-17-18
/ hard 18 N=35 11 | 22-13-9
% 65
% 685 964.5 ]
- SILTY GRAVEL WITH SAND (GM), brownish-gray and _| 20-8-10
brown, medium dense to very dense 11 N=18 8
70—
] 14-15-11
12 St 10
75—

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

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

See Appendix C for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

7. Water observed at 14 feet while drilling

N/ Water observed at 10 feet at completion of drilling

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/14/2015

Boring Completed: 2/18/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A4




BORING LOG NO. D13-C
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PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
© [LOCATION HWY42 HDD L9 w| 2 g N @ - AT]I'_IIE’\TIE_?;_ERG
3 z 258 S B o . 5 |20, E
O |Latitude: 40.818419° Longitude: -82.395306° = |4UE| -]z g = o |EL|uk
z = o3 5 s 2% |ka
< T P e Zu g g |02 |2E| rp
g Suface Elev: 1053(Ft) | 8|S 2| 2| Z* g |35l 3
o|wn| x o)
DEPTH ELEVATION (Ft.) o -
SILTY GRAVEL WITH SAND (GM), brownish-gray and
brown, medium dense to very dense (continued) |
] 16-27-25
14 N=52 12
80—
1835 9495, ]
CLAYEY SAND WITH GRAVEL (SC), brownish-gray, _| 10 35-50/4" 13 | 24-14-10
very dense
85—
] 27-29-34
12 s 13
90—
935 9395 ]
SILTY CLAYEY SAND (SC-SM), trace gravel, olive | 11 43-50/5" 14 | 20-13-7
brown, red and gray, very dense, noted cobbles and
boulders 95
] 35-29-32
18 NBl 13
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

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

See Appendix C for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

7. Water observed at 14 feet while drilling

N/ Water observed at 10 feet at completion of drilling

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 4/7/15

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/14/2015

Boring Completed: 2/18/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A4




BORING LOG NO. D13-C
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PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)
8 LOCATION HwWY42 HDD z 0 wl i g N @ - AT]I'_IIEIGIE_?;ERG
3 £ |29>| % 7) . 5 | Sa| .S
O |Latitude: 40.818419° Longitude: -82.395306° = |4UE| -]z g = o |EL|uk
I E o |lez| 4| 4 o3 5 s 2% |ka
< T P e Zu g g |02 |2E| rp
g Surtace Elev: 1033 (Ft) | & |$ é % E T g 2 g 8
] DEPTH ELEVATION (Ft.) o -
zf.' SILTY CLAYEY SAND (SC-SM), trace gravel, olive
/ f brown, red and gray, very dense, noted cobbles and |
y/
4749 boulders (continued)
/ P _
WA 105 9205 |
i SILTY SAND WITH GRAVEL (SM), dark gray, very _| 9 45-50/3" 11
NG dense
105+
o
L _
B
. o' —
fy
B |
? | 4 50/4" 13
.. .)' b
b 110+
fo
B |
. o' |
fy
DL |
. ?'
>o _ 10 38-50/4" 11
:9' 1157
{0
D i
. o'
fo -
B
)o ( _ 10 47-50/4" 13
? 1206
.. .)' P |
. o'
DL
PiTiss 909.5 N
LEAN CLAY (CL), trace sand, dark gray, very hard _|
16 27-34-50/4" 21 | 28-17-11
125+

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

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

See Appendix C for explanation of symbols and
abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

7. Water observed at 14 feet while drilling

N/ Water observed at 10 feet at completion of drilling

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 4/7/15

1lerracon

800 Morrison Road
Columbus, Ohio

Boring Started: 2/14/2015

Boring Completed: 2/18/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A4
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BORING LOG NO. D13-C

Page 6 of 6
PROJECT: ETC Rover Pipeline CLIENT: Project Consulting Services, Inc.
New Hampton, NH
SITE: Mainline Segment (various locations in OH)

5 ATTERBERG
© |LOCATION HWY42 HDD Z 2lw| 2 3 > @ = umrTs
= Z |zel>|< b o R 5 | Za |,

O |Latitude: 40.818419° Longitude: -82.395306° g b L x p 3 3 S | %5 wh
T = x = [a) S 04 w
g e |BElz| 3 23 g g | SE|SE| wee
x Surtace Elev: 1033 (F) | & <2 2|9 i s |2 & 3
o|lwn | x [5) e
DEPTH ELEVATION (Ft.) 2
LEAN CLAY (CL), trace sand, dark gray, very hard
(continued) |
1285 o5 |
d o K . "
SILTY SAND WITH GRAVEL (SM), olive brown, red 2 50/2 14
nd gray, very dense
Boring Terminated at 128.7 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 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

7. Water observed at 14 feet while drilling 1 rerra con
N/ Water observed at 10 feet at completion of drilling

800 Morrison Road
Columbus, Ohio

Boring Started: 2/14/2015

Boring Completed: 2/18/2015

Drill Rig: Track

Driller: C.S.

Project No.: N4149328

Exhibit:

A4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. SMART FENCE ETC ROVER PIPLINE MAINLINE.GPJ TERRACON2012.GDT 4/2/15
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APPENDIX B
LABORATORY TESTING



Geotechnical Data Report '“'
Proposed HWY 42 HDD Cores D13-A and D13-C v Ashland County, Ohio erracon
April 7, 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,
and unconfined compressive strength tests were performed on selected samples. Chloride
corrosivity testing was also performed on groundwater sample. 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




PCS

Prop.Rover ETC Pipeline - "Main Line" Segment

N4149328

Boring

Sample

Depth

Gravel

Sand

Silt

Clay

Fines

LL

PL

Moisture

USCS

ySat (1)
pcf

ySat (2)
pcf

ySat (3)
pcf

yw
(pcf)

Exhibit B-2


mfkayser
Stamp


D13-C

S-1 3.5-5.0' 03 | 243 | 405 [ 349 | 754 30 15 20 CL 129.7 131.3 131.9
S-2 8.5'-10.0' 17 133.4 135.1 135.8
S-3 13.5-15.0' | 5.1 [ 658 | 22.7 | 64 | 29.1 NP NP 31 SM 118.9 120.1 120.6
S-4 18.5'-20.0' 16 134.7 136.5 137.2
S-5 23.5'-25.0' [ 27.6 | 615 10.9 NP NP 14 SP-SM| 137.5 139.4 140.1
S-6 28.5'-30.0' 9 145.5 147.7 148.6
S-7 33.5-35.00 [ 15 49 | 53.8 [ 39.8 | 93.6 24 15 15 CL 145.6
S-8 38.5'-40.0' 17 133.4 135.1 135.8
S-9 43.5-45.0' | 4.6 6.3 | 558 | 33.3 [ 89.1 27 16 22 CL 127.4 128.9 129.5 146.8
S-10 48.5'-50.0' 13

S-11 53.5-55.0' [ 144 | 379 | 29.9 | 178 | 47.7 20 12 16 SC 134.7 136.5 137.2
S-12 58.5'-60.0' 14 137.5 139.4 140.1
S-13 63.5'-65.0' [ 13.2 | 36.6 | 29.6 | 20.6 | 50.2 22 13 11 CL 142.1 144.2 145.0
S-14 68.5'-70.0' 8 147.4 149.6 150.5
S-15 73.5-75.0' [ 45.1 | 33.8 21.1 NP NP 10 GM 143.8 145.9 146.8
S-16 78.5'-80.0' 12 140.5 142.5 143.3
S-17 83.5-85.0' [ 27.2 | 349 | 265 | 114 | 379 24 14 13 SC 139.0 140.9 141.7
S-18 88.5'-90.0' 13 139.0 140.9 141.7
S-19 93.5-95.0' [ 10.5 | 55.3 | 23.3 | 10.9 | 34.2 20 13 14 SC-SM| 1375 139.4 140.1
S-20 98.5'-100.0° 13 139.0 140.9 141.7
S-21  [103.5-105.01 19.1 | 50.5 30.4 NP NP 11 SM 142.1 144.2 145.0
S-22  [108.5-110.0' 13 139.0 140.9 141.7
S-23  [113.5-115.0 25.8 | 47.7 26.5 NP NP 11 SM 142.1 144.2 145.0
S-24  [118.5-120.0' 13 139.0 140.9 141.7
S-25 [123.5-125.001 O 12 | 724 | 26.4 | 98.8 28 17 21 CL 128.5 130.1 130.7
S-26  [128.5-130.0 23.2 | 44.4 32.4 NP NP 14 SM 137.5 139.4 140.1

ySat (1) - Assumed specific gravity of 2.65
ySat (2) - Assumed specific gravity of 2.70
ySat (3) - Assumed specific gravity of 2.72

yW - Wet Unit weight (Measured)

Exhibit B-3


mfkayser
Stamp

mfkayser
Stamp


Particle Size Distribution Report
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Depth: 3.5-5.0'

Source of Sample; D13-A
Sample Number: S-1
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Tested By: DS
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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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NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
° FILL: Black, brown, orange and gray LEAN CLAY with 39 17 2 901 828 cL
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Particle Size Distribution Report
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LIQUID AND PLASTIC LIMITS TEST REPORT

Sample Number: S-3

TERRACON CONSULTANTS, INC.

Columbus, Ohio

60 . . B ~
Dashed line indicates the approximate ~
upper limit boundary for natural soils —~
50— - Lo ~
- \
P - C(\O/
40— =t pd
E - /
o 7
Z P
> /
3 / /,
= e
(%] -
S
& 20— —— lo— A
7 QVO/
10— s /
,,,,,,, L | e
Z | v ‘ = ML o‘r oL MH or OH
0 3
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
24.7
24.6 \
24.5
24.4
'_
G243
w24,
5
0242
o
L
Z 241
=
24
.
23.9
23.8 ®
23.7
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
° FILL: Black, brown, orange and gray CLAYEY GRAVEL o4 16 8 .2 310 cC
with sand
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: D13-A Depth: 13.5-15.0'

Figure

Tested By: DS Checked By: CG

Exhibit B-7




Particle Size Distribution Report
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Particle Size Distribution Report

Date: 3/16/15
Exhibit B-9

Figure
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Project Consulting Services, Inc.
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Particle Size Distribution Report
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Particle Size Distribution Report
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Particle Size Distribution Report
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Date: 3/16/15

Depth: 58.5-60.0'

Source of Sample; D13-A
Sample Number: S-12
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Date: 3/16/15

Depth: 68.5-70.0'

Source of Sample; D13-A
Sample Number: S-14
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Particle Size Distribution Report
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Particle Size Distribution Report
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Date: 3-25-15

Depth: 13.5-15.0'

Source of Sample; D13-C
Sample Number: S-3

Project Consulting Services, Inc.

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
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Particle Size Distribution Report
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Depth: 23.5-25.0'

Source of Sample; D13-C
Sample Number: S5

Date: 3-25-15

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
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Particle Size Distribution Report
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Date: 3-25-15

Depth: 33.5-35.0'

Source of Sample; D13-C
Sample Number: S-7

Project Consulting Services, Inc.

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
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LIQUID AND PLASTIC LIMITS TEST REPORT

Sample Number: S-7
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([ Brownish gray LEAN CLAY, trace sand, trace gravel 24 15 9 96.4 93.6 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: D13-C Depth: 33.5-35.0

TERRACON CONSULTANTS, INC.

Columbus, Ohio
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Particle Size Distribution Report
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(no specification provided)
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Date: 3-25-15

Depth: 43.5-45.0'

Source of Sample; D13-C
Sample Number: S-9

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"

Project Consulting Services, Inc.
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LIQUID AND PLASTIC LIMITS TEST REPORT

Sample Number: S-9
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Project: Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT" ®Dzte: 3-25-15
Source of Sample: D13-C Depth: 43.5-45.0'
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Particle Size Distribution Report

Date: 3-25-15
Exhibit B-23

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

Project Consulting Services, Inc.

Client:
Project:
Project No:

Checked By: AM

Depth: 53.5-55.0'

Columbus, Ohio

TERRACON

CONSULTANTS, INC.

(no specification provided)
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Source of Sample; D13-C
Sample Number: S-11
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Project: Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
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Particle Size Distribution Report
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(no specification provided)

*

Depth: 63.5-65.0'

Source of Sample; D13-C
Sample Number: S-13

Date: 3-25-15

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
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LIQUID AND PLASTIC LIMITS TEST REPORT

Sample Number: S-13
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Project: Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT" ®Dzte: 3-25-15
Source of Sample: D13-C Depth: 63.5-65.0'
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Particle Size Distribution Report
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(no specification provided)
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Date: 3-25-15

Depth: 73.5-75.0'

Source of Sample; D13-C
Sample Number: S-15

Project Consulting Services, Inc.

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"
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Particle Size Distribution Report
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(no specification provided)
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Date: 3-25-15

Depth: 83.5-85.0'

Source of Sample; D13-C
Sample Number: S-17

Project Consulting Services, Inc.

Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT"

[o0]
(V]
[s0]
()]
<
—
<
z
o
..N
FERNT) ©
c .e .P
25 g
O o
Z O
nvm.m
- <
O 2o
< z8
XL e
X 32
W 33
= o

Checked By: AM

Tested By: DS

Exhibit B-28



LIQUID AND PLASTIC LIMITS TEST REPORT

Source of Sample: D13-C
Sample Number: S-17

Depth: 83.5-85.0'

TERRACON CONSULTANTS, INC.

Columbus, Ohio
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Project No. N4149328 Client: Project Consulting Services, Inc. Remarks:
Project: Proposed Rover ETC Pipeline Project - "MAIN LINE SEGMENT" ®Dzte: 3-25-15
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Sample Number: S-19
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Particle Size Distribution Report
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Particle Size Distribution Report
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Particle Size Distribution Report
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Particle Size Distribution Report
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