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Dear Mr. Gourgeot:

Terracon Consultants-MI, Inc. (Terracon) has completed the geotechnical field and laboratory
services for the Proposed I-94 HDD project. This report presents the findings of the subsurface
exploration and results of laboratory tests performed on selected soil and rock samples.
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concerning this report, or if we may be of further service, please contact us.

Sincerely,
Terracon Consultants-MI, Inc.
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Staff Engineer Senior Staff Geologist
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GEOTECHNICAL DATA REPORT
PROPOSED I-94 HDD CORES E21-A AND E21-B

WASHTENAW COUNTY, MICHIGAN
Terracon Project No. N4149328

May 15, 2015

1.0 INTRODUCTION

This report presents the results of our geotechnical field and laboratory services performed for the
Proposed I-94 HDD located in Washtenaw County, Michigan.  Our scope of work for this project
included the advancement of two (2) borings, designated E21-A and E21-B to depths ranging
from approximately 100.0 to 120.0 feet below the existing ground surface, visual classification and
laboratory testing of representative soil and rock samples, groundwater sample lab results (if
possible) 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 Interstate 94 using horizontal directional drilling means and
methods for the Rover Pipeline Project.  Details are presented below for your information.

Item Description

Locations
Boring E21-A (42°17'45.6"N, 83°56'48.5"W) is located on the south
side of the Interstate 94 (I-94). Boring E21-B (42°17'59.6"N,
83°56'46.8"W) is located on the north side of I-94.

Current Ground Cover
The existing ground cover in the area of the proposed HDD
crossing 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 889 to 904 feet.

Structures
Horizontally directionally drilled (HDD) natural gas pipeline
crossings. North Fork Mill Creek, Mill Creek and several pipelines
are located in the vicinity of the proposed HDD.
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3.0 SUBSURFACE CONDITIONS

3.1 Geology

Test borings E21-A and E21-B are located within Washtenaw County in the Southern Upland
Physiographic Region of Michigan.  The Southern Upland Region is made up of a series of
looping end moraines from 10 to 25 miles apart.  The moraines form low ridges with flatter areas
in between composed of outwash plains or ground moraine.

Bedrock is sedimentary from the Mississippian-Age Marshall Sandstone Formation described as
sandstone with secondary amounts of siltstone.  Marshall Sandstone consists of the upper
Napoleon Sandstone Member and the Lower Marshall Member.  The Napoleon is
predominantly medium-grained sandstone with some coarse sand intervals, non-fossiliferous,
and commonly cross-bedded and rippled.  The lower Marshall, on the other hand, is mostly fine-
grained sandstone with some very fine sand intervals, fossiliferous, and generally flat-bedded.

E21-A is located within the Boyer Loamy Sand formed in sandy and loamy drift underlain by
sand or gravelly sand outwash containing glacio-fluvial deposits and/or sandy glacio-fluvial
deposits over sandy and gravelly glacio-fluvial deposits.  The soils are found on outwash plains,
valley trains, kames, beach ridges, river terraces, lake terraces, deltas, and moraines of
Wisconsinan age.

E21-B is located within the Miami Silt Loam formed in loess and in the underlying loamy till on
till plains.

3.2 Typical Subsurface Profile

Boring E21-A encountered native granular soils (poorly graded sand, silty clayey sand with gravel,
sandy silt, silty gravel with sand, and well graded gravel with sand) of medium dense to very dense
relative density to a depth of about 30.0 feet below existing ground surface.  This granular soil
stratum was underlain by boulders and cobbles to a depth of about 55.0 feet below existing ground
surface.

The boulder and cobble zone was underlain by predominantly native granular soils (silty gravel with
sand, well graded gravel with sand, and silty clayey sand) of very dense relative density and a layer
of native cohesive soil (sandy lean clay) of hard consistency to a depth of about 90.0 feet below
existing ground surface.  The overburden soils were underlain by sedimentary bedrock consisting
of shale and siltstone to the test boring termination depth of about 120.0 feet below the existing
ground surface.

Boring E21-B encountered native granular soils (clayey sand, silty sand, silty gravel with sand, well
graded sand with silt and gravel, poorly graded sand with gravel, poorly graded sand with silt and



Geotechnical Data Report
Proposed I-94 HDD Cores E21-A and E21-B ƴWashtenaw County, Michigan
May 15, 2015 ƴ Terracon Project No. N4149328

Responsive ƴ Resourceful ƴ Reliable                                                                                                    3

gravel, and silty clayey sand) of loose to very dense relative density and native cohesive soils
(sandy silty clay and sandy lean clay with gravel) of stiff to very hard consistency to a depth of
about 98.5 feet below existing ground surface. The overburden soils were underlain by siltstone
bedrock to the termination depth of the boring, about 100.0 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.  Details for each of the borings can
be found on the boring logs included in Appendix A of this report.

3.3 Water Level Observations

The boreholes were observed while drilling for the presence and level of groundwater.
Groundwater was encountered respectively in borings E21-A and E21-B at a depth of about 25.0
and 9.5 feet.

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

4.0 GEOTECHNICAL DESIGN PARAMETERS

4.1 Soil and Rock Parameters

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

(psf)

Angle of Internal
Friction, ű
(degrees)

Total Unit
Weight of

Soil, ɔ (pcf)

Loose granular soils (poorly graded sand with
gravel and silty sand)

-- 28 110

Medium dense granular soils (poorly graded
sand, poorly graded sand with gravel, clayey
sand, silty gravel with sand, and sandy silt)

-- 32 120

Dense to very dense granular soils (silty gravel
with sand, well graded gravel with sand, and

silty clayey sand)

-- 36 130

Stiff to cohesive soils (sandy silty clay) 1500 -- 126

Hard cohesive soils (sandy silty clay, sandy
lean clay and sandy lean clay with gravel)

5000 -- 132

Rock description
Average Unconfined

Compressive Strength (tsf)
Total Unit Weight of

Rock, ɔ (pcf)

Moderately hard (siltstone) 300 145

Soft to very soft (siltstone and shale) 80 130

5.0 GENERAL COMMENTS

The information presented in this report is based upon the data obtained from the borings
performed at the indicated locations, laboratory testing of selected samples obtained from the
borings and from other information discussed in this report.  This report does not reflect
variations that may occur between borings, across the site, or due to the modifying effects of
construction or weather.  The nature and extent of such variations may not become evident until
during or after construction.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

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



Geotechnical Data Report
Proposed I-94 HDD Cores E21-A and E21-B ƴWashtenaw County, Michigan
May 15, 2015 ƴ Terracon Project No. N4149328

Responsive ƴ Resourceful ƴ Reliable                                                                                                    5

be considered valid unless Terracon reviews the changes and either verifies or modifies the
conclusions of this report in writing.



APPENDIX A
FIELD EXPLORATION
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Field Exploration Description
The subsurface exploration consisted of drilling and sampling two (2) borings at the site to a
depth range of about 100.0 to 120.0 feet below existing grades.  The boring locations were
staked in the field by the Rover Pipeline surveyor.  The approximate boring locations are
indicated on the attached Boring Location Plan.  Surveyed elevations at the ground surface were
provided by the surveyor.  Elevations are rounded to the nearest foot.  The locations and
elevations of the borings should be considered accurate only to the degree implied by the means
and methods used to define them.

The borings were drilled with a track-mounted rotary drill rig using continuous flight hollow-stem
augers to advance the boreholes.  Samples of the soil encountered in the borings were obtained
using the split barrel sampling procedures. Water was added at 30.0 and 13.5 feet in borings E21-
A and E21-B 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.

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 both 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,
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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
report represent the geologist's interpretation of the field logs and include modifications based on
laboratory observation and tests of the samples.
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Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/26/2015

BORING LOG NO. E21-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Stout

Boring Completed: 1/29/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.
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                    Market Segment (various locations in MI)SITE:

Page 4 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/26/2015

BORING LOG NO. E21-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Stout

Boring Completed: 1/29/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.
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Water observed at 25 feet while sampling

WATER LEVEL OBSERVATIONS



120.0

SILTSTONE, slightly weathered, moderately hard, very
close to moderately close joint spacing, thin bedded to
very thin bedded, fair to good RQD, gray to brown,
interbedded with shale, tight to open joints
@ 100.0-100.9' broken zone
Qu = 362tsf @ 101.5ft

Qu = 360tsf @ 112.5ft

Boring Terminated at 120 Feet

RQD=60

RQD=93

12m
29s

7m
56s

784

104

112

60

93

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Market Segment (various locations in MI)SITE:

Page 5 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 1/26/2015

BORING LOG NO. E21-A
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: Stout

Boring Completed: 1/29/2015

Exhibit: A-3

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.
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Water observed at 25 feet while sampling

WATER LEVEL OBSERVATIONS



8.5

14.4

23.5

CLAYEY SAND (SC), trace gravel, yellowish-brown,
medium dense

POORLY GRADED SAND WITH GRAVEL (SP),
brown, medium dense to loose

SILTY SAND (SM), trace gravel, dark gray to very dark
gray, loose to medium dense

SANDY LEAN CLAY (CL), trace gravel, dark gray, stiff

Groundwater sample was collected at 9.5 ft. Water properties are
Temp 55.6F, Conductivity 738microS/cm, TDS 525 ppm, Salt
Concentration 355ppm, ORP 260mV
introduced water and bentonite mixed slurry to control heave at 9.5 ft

14-10-9
N=19

6-5-6
N=11

6-3-3
N=6

3-4-4
N=8

4-6-7
N=13

11

16

16

11

10 18-9-9

880.5

874.5

865.5

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

Latitude: 42.299878°    Longitude:  -83.946322°
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                    Market Segment (various locations in MI)SITE:

Page 1 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 4/15/2015

BORING LOG NO. E21-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: CS

Boring Completed: 4/17/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 9.5 feet while sampling

Water observed at 13.5 feet at completion of drilling

WATER LEVEL OBSERVATIONS
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33.5

43.5

SANDY LEAN CLAY (CL), trace gravel, dark gray, stiff
(continued)

SANDY SILTY CLAY (CL-ML), trace gravel, dark gray,
stiff

SILTY GRAVEL WITH SAND (GM), dark gray, medium
dense

4-4-7
N=11

4-6-7
N=13

3-4-5
N=9

8-8-8
N=16

14-14-15
N=29

13

12

18

17

8

17-10-7

855.5

845.5

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

Latitude: 42.299878°    Longitude:  -83.946322°
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                    Market Segment (various locations in MI)SITE:

Page 2 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 4/15/2015

BORING LOG NO. E21-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: CS

Boring Completed: 4/17/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 9.5 feet while sampling

Water observed at 13.5 feet at completion of drilling

WATER LEVEL OBSERVATIONS
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53.5

63.5

70.3

SILTY GRAVEL WITH SAND (GM), dark gray, medium
dense (continued)

POORLY GRADED SAND WITH SILT AND GRAVEL
(SP-SM), dark gray, dense

WELL GRADED GRAVEL WITH SILT AND SAND
(GW-GM), dark gray, very dense

SILTY CLAYEY SAND (SC-SM), very dark gray, very
dense

18-18-23
N=41

27-22-22
N=44

33-29-35
N=64

17-24-44
N=68

75/4"

10

7

8

8

11 15-9-6

835.5

825.5

818.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Latitude: 42.299878°    Longitude:  -83.946322°
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                    Market Segment (various locations in MI)SITE:

Page 3 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 4/15/2015

BORING LOG NO. E21-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: CS

Boring Completed: 4/17/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 9.5 feet while sampling

Water observed at 13.5 feet at completion of drilling

WATER LEVEL OBSERVATIONS
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83.5

93.0

94.4

98.5

100.0

SILTY CLAYEY SAND (SC-SM), very dark gray, very
dense (continued)

SANDY SILTY CLAY (CL-ML), trace gravel, very dark
gray, hard

BOULDER

SANDY LEAN CLAY WITH GRAVEL (CL), very hard

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

50/4"

24-34-42
N=76

19-32-50/6"

50/0"

RQD=26

3m
32s
2m
40s
2m
1m
45s
2m
1s
2m
33s
3m
30s

8

8

9

16-10-6

805.5

796

794.5

790.5

789

78 26

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

LOCATION

DEPTH

Latitude: 42.299878°    Longitude:  -83.946322°
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                    Market Segment (various locations in MI)SITE:

Page 4 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 4/15/2015

BORING LOG NO. E21-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: CS

Boring Completed: 4/17/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  ETC Rover Pipeline
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Water observed at 9.5 feet while sampling

Water observed at 13.5 feet at completion of drilling
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Boring Terminated at 100 Feet

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

LOCATION

DEPTH

Latitude: 42.299878°    Longitude:  -83.946322°
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                    Market Segment (various locations in MI)SITE:

Page 5 of 5

Advancement Method:
3.25" Hollow Stem Auger

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

800 Morrison Road
Columbus, Ohio

Notes:

Project No.: N4149328

Drill Rig: Track

Boring Started: 4/15/2015

BORING LOG NO. E21-B
Project Consulting Services, Inc.CLIENT:
North Hampton, NH

Driller: CS

Boring Completed: 4/17/2015

Exhibit: A-4

See Exhibit A-1 for description of field procedures

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

See Appendix C for explanation of symbols and
abbreviations.
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Water observed at 9.5 feet while sampling

Water observed at 13.5 feet at completion of drilling
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APPENDIX B
LABORATORY TESTING



Geotechnical Data Report
Proposed I-94 HDD Cores E21-A and E21-B ƴWashtenaw County, Michigan
May 15, 2015 ƴ Terracon Project No. N4149328

Responsive ƴ Resourceful ƴ Reliable Exhibit B-1

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, and Atterberg
limit tests were performed on selected samples.  Jar slake 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.



Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Yellowish-brown SANDY SILT, trace gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
99.2
98.8
95.9
90.8
85.7
76.7
56.3
53.0

NP NV NP

1.7245 0.7857 0.1911

ML A-4(0)

F.M.=1.18

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 10.0'-11.5'
Sample Number: S-2 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Red to yellowish-brown SILTY, CLAYEY SAND with gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0335 mm.
0.0214 mm.
0.0125 mm.
0.0089 mm.
0.0063 mm.
0.0037 mm.

100.0
97.7
92.9
79.9
49.6
31.2
23.3
16.3
13.8
11.3

9.7
8.1
8.1
7.4
5.8

13 20 7

7.9689 5.9374 2.6826
2.0273 0.7789 0.1073
0.0230 116.43 9.81

SC-SM A-2-4(0)

F.M.=3.72

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 15.0'-16.5'
Sample Number: S-3 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: CG

LIQUID AND PLASTIC LIMITS TEST REPORT
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NUMBER OF BLOWS
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-A Depth: 15.0'-16.5'
Sample Number: S-3

TERRACON CONSULTANTS, INC.
Columbus, Ohio Figure

Red to yellowish-brown SILTY, CLAYEY SAND with gravel 20 13 7 23.3 13.8 SC-SM

N4149328 Project Consulting Services, Inc.
Date: 2/20/15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

Exhibit B-4



Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Red to yellowish-brown SILTY GRAVEL with sand
1-1/2

1
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
93.7
87.7
77.0
68.3
53.7
38.2
29.9
24.2
17.2
15.3

NP NP NP

21.1365 17.0414 6.6644
3.8986 0.8599

GM A-1-a

F.M.=4.51

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 25.0'-26.5'
Sample Number: S-5 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Gray SILTY GRAVEL with sand
1-1/2

1
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
95.5
85.6
79.8
75.8
63.0
46.7
38.6
34.9
29.3
27.1

NP NP NP

21.6563 18.6476 4.0981
2.4567 0.1768

GM A-2-4(0)

F.M.=3.87

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 58.5'-60.0'
Sample Number: S-8 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray SANDY LEAN CLAY, trace gravel
3/8
#4
#10
#20
#40

#100
#200

0.0301 mm.
0.0201 mm.
0.0121 mm.
0.0087 mm.
0.0062 mm.
0.0036 mm.

100.0
96.6
81.7
70.0
65.0
61.1
58.1
39.9
30.7
22.8
19.5
17.5
13.5

17 28 11

3.0964 2.3856 0.0974
0.0463 0.0194 0.0044

CL A-6(4)

F.M.=1.54

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 65.0'-66.5'
Sample Number: S-9 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: CG

LIQUID AND PLASTIC LIMITS TEST REPORT
P
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X
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Dashed line indicates the approximate
upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-A Depth: 65.0'-66.5'
Sample Number: S-9

TERRACON CONSULTANTS, INC.
Columbus, Ohio Figure

Dark gray SANDY LEAN CLAY, trace gravel 28 17 11 65.0 58.1 CL

N4149328 Project Consulting Services, Inc.
Date: 2/20/15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

Exhibit B-8



Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray SILTY GRAVEL with sand
1-1/2

1
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
91.3
91.3
87.3
81.1
66.8
57.6
52.6
50.4
43.3
40.1

NP NP NP

15.3093 11.3410 2.7074
0.3941

GM A-4(0)

F.M.=3.05

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 70.0'-71.5'
Sample Number: S-10 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 8.7 24.5 9.2 7.2 10.3 40.1

6
 in

.

3
 in

.

2
 in

.

1½
 in

.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report

Exhibit B-9



Tested By: DS Checked By: CG

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

2/20/15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Gray SILTY, CLAYEY SAND, trace gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0328 mm.
0.0214 mm.
0.0126 mm.
0.0090 mm.
0.0064 mm.
0.0037 mm.

100.0
95.2
94.6
89.2
76.5
65.1
59.9
53.2
47.6
21.7
15.8
12.8
10.4

9.2
7.4

18 22 4

5.0632 3.4735 0.4313
0.0862 0.0432 0.0190
0.0083 52.24 0.53

SC-SM A-4(0)

F.M.=1.95

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-A Depth: 80.0'-81.5'
Sample Number: S-12 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: CG

LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-A Depth: 80.0'-81.5'
Sample Number: S-12

TERRACON CONSULTANTS, INC.
Columbus, Ohio Figure

Gray SILTY, CLAYEY SAND, trace gravel 22 18 4 59.9 47.6 SC-SM

N4149328 Project Consulting Services, Inc.
Date: 2/20/15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

Exhibit B-11



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown poorly graded SAND with gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
93.9
92.4
84.3
70.2
50.7
24.1

5.1
3.7

NP NP NP

7.2089 4.9843 1.1824
0.8339 0.4988 0.3084
0.2386 4.96 0.88

SP A-1-b

F.M.=3.34

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 8.5'-10.0'
Sample Number: S-2 Date:

Client:
Project:

Project No:

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown SILTY SAND, trace gravel
1.5
1.0
3/4
1/2
3/8
#4

#10
#20
#40

#100
#200

0.0320 mm.
0.0208 mm.
0.0121 mm.
0.0086 mm.
0.0062 mm.
0.0036 mm.

100.0
93.2
93.2
92.5
91.9
87.8
82.7
77.7
69.5
32.1
22.3
17.3
14.0
12.4
11.6
10.0

7.9

NP NP NP

6.5947 3.0003 0.3162
0.2460 0.1382 0.0240
0.0061 51.42 9.83

SM A-2-4(0)

F.M.=1.99

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 13.5'-15.0'
Sample Number: S-3 Date:

Client:
Project:

Project No:

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray SANDY LEAN CLAY, trace gravel
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0299 mm.
0.0194 mm.
0.0116 mm.
0.0083 mm.
0.0060 mm.
0.0035 mm.

100.0
98.5
96.2
93.2
89.1
84.8
68.2
56.0
45.5
41.1
34.6
31.0
27.4
20.9

9 18 9

1.0324 0.4328 0.0959
0.0469 0.0076

CL A-4(1)

F.M.=0.85

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 23.5'-25.0'
Sample Number: S-5 Date:

Client:
Project:

Project No:

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

LIQUID AND PLASTIC LIMITS TEST REPORT
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-B Depth: 23.5'-25.0'
Sample Number: S-5

TERRACON CONSULTANTS, INC.
Columbus, Ohio

Dark gray SANDY LEAN CLAY, trace gravel 18 9 9 84.8 56.0 CL

N4149328 Project Consulting Services, Inc.
Date: 5-13-15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray SANDY SILTY CLAY, trace gravel
3/8
#4
#10
#20
#40

#100
#200

0.0302 mm.
0.0198 mm.
0.0117 mm.
0.0084 mm.
0.0060 mm.
0.0036 mm.

100.0
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89.9
85.1
67.4
55.6
44.0
36.8
32.5
28.8
25.2
20.1

10 17 7

0.8646 0.4228 0.0998
0.0466 0.0093

CL-ML A-4(1)

F.M.=0.78

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 33.5'-35.0'
Sample Number: S-7 Date:

Client:
Project:

Project No:
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Particle Size Distribution Report
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LIQUID AND PLASTIC LIMITS TEST REPORT
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upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-B Depth: 33.5'-35.0'
Sample Number: S-7

TERRACON CONSULTANTS, INC.
Columbus, Ohio

Dark gray SANDY SILTY CLAY, trace gravel 17 10 7 85.1 55.6 CL-ML

N4149328 Project Consulting Services, Inc.
Date: 5-13-15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray SILTY GRAVEL with sand
1.5
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1/2
3/8
#4
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#20
#40

#100
#200

100.0
94.3
84.1
75.8
71.2
55.1
41.5
33.0
28.4
16.5
12.6

NP NP NP

22.4096 19.5566 5.8655
3.6585 0.5220 0.1235

GM A-1-a

F.M.=4.38

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 43.5'-45.0'
Sample Number: S-9 Date:

Client:
Project:

Project No:

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report

Exhibit B-18



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray poorly graded SAND with silt and gravel
1.0
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1/2
3/8
#4
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#20
#40

#100
#200

100.0
97.7
93.3
89.7
76.7
54.0
26.3
17.7
10.8

8.3

NP NP NP

9.7461 7.1631 2.4276
1.7785 0.9837 0.2947
0.1240 19.58 3.21

SP-SM A-1-b

F.M.=3.95

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 53.5'-55.0'
Sample Number: S-11 Date:

Client:
Project:

Project No:

SIEVE PERCENT SPEC.* PASS?
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Particle Size Distribution Report
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Dark gray well graded GRAVEL with silt and sand
1.5
1.0
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
82.7
78.4
65.8
59.0
46.8
36.7
27.5
20.1
11.9

8.8

NP NP NP

31.1898 27.5140 9.9928
5.8372 1.0688 0.2383
0.1007 99.20 1.13

GW-GM A-1-a

F.M.=4.94

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 63.5'-65.0'
Sample Number: S-13 Date:

Client:
Project:

Project No:

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Very dark gray SILTY, CLAYEY SAND, trace gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0314 mm.
0.0204 mm.
0.0121 mm.
0.0087 mm.
0.0062 mm.
0.0036 mm.

100.0
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98.2
96.0
89.8
84.6
79.0
60.2
47.8
35.1
30.1
24.5
21.0
18.9
15.3

9 15 6

2.0604 0.9121 0.1487
0.0855 0.0201

SC-SM A-4(0)

F.M.=1.12

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 73.5'-75.0'
Sample Number: S-15 Date:

Client:
Project:

Project No:
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Particle Size Distribution Report
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LIQUID AND PLASTIC LIMITS TEST REPORT
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upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-B Depth: 73.5'-75.0'
Sample Number: S-15

TERRACON CONSULTANTS, INC.
Columbus, Ohio

Very dark gray SILTY, CLAYEY SAND, trace gravel 15 9 6 79.0 47.8 SC-SM

N4149328 Project Consulting Services, Inc.
Date: 5-13-15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

5-13-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Very dark gray SANDY SILTY CLAY, trace gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0303 mm.
0.0197 mm.
0.0117 mm.
0.0084 mm.
0.0061 mm.
0.0036 mm.

100.0
99.4
99.2
97.2
93.8
90.8
86.3
64.0
55.3
43.2
38.0
32.0
27.5
23.8
20.0

10 16 6

0.6684 0.3918 0.1147
0.0497 0.0101

CL-ML A-4(0)

F.M.=0.84

Project Consulting Services, Inc.
Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"

N4149328

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: E21-B Depth: 83.5'-85.0'
Sample Number: S-17 Date:

Client:
Project:

Project No:
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Source of Sample: E21-B Depth: 83.5'-85.0'
Sample Number: S-17

TERRACON CONSULTANTS, INC.
Columbus, Ohio

Very dark gray SANDY SILTY CLAY, trace gravel 16 10 6 86.3 55.3 CL-ML

N4149328 Project Consulting Services, Inc.
Date: 5-13-15Proposed Rover ETC Pipeline Project - "MARKET SEGMENT"
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