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INTRODUCTION AND PURPOSE1.0

Tetra Tech, Inc. (Tetra Tech) was contracted by Carroll County Energy LLC (CCE) to

conduct a preliminary geotechnical exploration at the location of a proposed combined cycle

natural gas-fired electric generation facility in Carroll County, Ohio (the Facility). The Facility

is located on an approximately 77-acre parcel in a rural area of Washington Township,

Carroll County, Ohio approximately 2.5 miles northeast of the village of Carrollton, Ohio. The

Facility power block is anticipated to be located on approximately 14 acres (the Site) of the

77-acre parcel.

The Site is located east of State Route 9 (SR 9) at coordinates 40.604784689 -

81.059130176 as identified on Figure 1. The Site is currently occupied by an agricultural

field and a wooded area. Access to the Site is available from the west along SR 9.

This report summarizes our understanding of the proposed construction, describes the

investigative and testing procedures, presents the findings, discusses our preliminary

evaluations and conclusions, and provides general recommendations for foundations,

pavements and earthwork considerations for Facility development.

The purpose of this report is to evaluate subsurface conditions on the Site and provide

documentation of the geotechnical investigation to CCE in support of the Ohio Power Siting

Board application. The exploration included a review of published geologic and soils

information, drilling nine preliminary test borings, laboratory soil testing, and a geotechnical

engineering evaluation of the test results. Test boring locations were selected to be

representative of the geotechnical conditions on the Site at the proposed locations of

structures. The test boring locations and depths were determined by CCE prior to mobilizing

to the Site.

The preliminary exploration performed at this Site has been performed in general

accordance with Tetra Tech’s proposal and Scope of Services forwarded on May 28, 2013 to

CCE. The purpose of this exploration was to 1) determine the generalized subsurface

conditions to the depths penetrated by the borings; 2) evaluate the engineering

characteristics of the subsurface materials; and 3) provide preliminary geotechnical

information and recommendations to assist in designing the proposed Facility.

The geotechnical engineer has planned and supervised the performance of the geotechnical

engineering services, has considered the findings, and has prepared this report in

accordance with generally accepted geotechnical engineering practices. No other

warranties, either expressed or implied, are made as to the professional advice included in

this report.
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SCOPE OF EXPLORATION AND INVESTIGATIVE2.0
PROCEDURES

2.1 PRELIMINARY ACTIVITIES

Preliminary activities completed by Tetra Tech as part of this effort are as follows:

 Preparation of a site-specific Health and Safety Plan for test boring activities.
 Research of available published geologic information including: regional geologic

mapping, mine mapping, groundwater resource information, regional seismic
information, soil mapping and aerial photographs.

 Development of a test boring location plan and schedule in coordination with CCE.
 Contracted with LG Hetager of Punxsutawney, Pennsylvania to complete the

preliminary test borings.
 Contracted with PSI of Youngstown, Ohio to perform the geotechnical testing of soils

from the Site.
 Coordinated with the property owner for access during the geotechnical test borings.
 Arranged for water and other needed supplies to be provided to the Site.
 Communicated project progress with Lynn Gresock, Tetra Tech’s project manager.

2.2 GEOTECHNICAL SUBSURFACE INVESTIGATION

The preliminary subsurface exploration for the Site consisted of drilling a total of nine

standard test borings. All borings were drilled within the area of the proposed Facility, with

test boring locations and termination depths chosen by CCE. Test boring locations were

staked in the field by Tetra Tech personnel and located with a hand held Global Positioning

Unit (GPS). Test boring locations, soil, rock elevations and groundwater elevations

referenced in this report have been based upon these GPS coordinates. Test borings were

completed by L.G. Hetager Drilling Inc. with direct supervision by Tetra Tech personnel.

Groundwater levels were measured in each test boring, after the boring was completed and

24 hours after completion of the test boring. Temporary monitoring wells consisting of 1-inch

diameter polyvinylchloride (PVC) piping with a 10-foot sensing section were placed in one

boring to monitoring groundwater elevations during and after the geotechnical investigation.

The remainder of the borings were backfilled upon completion with bentonite chips and soil

cuttings for safety reasons.

The test borings were advanced in soils using recommended American Society for Testing

and Materials (ASTM) procedures. The Standard Penetration Test (SPT) soil samples were

obtained in all test borings at 1.5-foot continuous samplings. A 2-inch outer diameter (O.D.)

split spoon sampler was used to obtain the soil samples. The soil samples were visually

classified and their properties evaluated. The spoon sampler was first seated for six inches

to penetrate any loose soil, and then was driven an additional foot with blows from a 140-

pound hammer falling 30 inches. The number of blows required to drive the sampler for

each 6-inch interval was recorded. The combined number of blows for the lower 12 inches is

designated “standard penetration resistance (n)”. The penetration resistance gives an

indication of the in-place relative density or consistency, which can be empirically correlated
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with the consistency/density and the shearing resistance of the soils being sampled. The

penetration resistance values for each 6 inches of penetration at various depths are

presented on the typed Test Boring Logs attached to this report.

Bedrock was sampled continuously in two of the preliminary test borings using a diamond bit

with an NX double-tube, rigid-type core barrel, which provides a 2-inch diameter core (ASTM

Designation D 2113-83). The rock core samples were visually identified in the field. The

rock description, the core recovery for each interval and the Rock Quality Designation (RQD)

values (expressed in percent) for each lithologic unit are recorded on the test borings logs

and also shown on the Geologic Cross-Sections. The RQD values reflect the quality and

fracture spacing of the rock and are calculated as a summation of all unbroken core samples

of 4 inches or more in length divided by the total length of each lithologic unit. The core

recovery percentage and RQD values together provide a qualitative understanding of the

geotechnical properties of the bedrock.

Boring logs representing soil conditions, SPT data, rock description, groundwater conditions

and laboratory test data are presented in Appendix A. The results of the data obtained from

the preliminary test borings are summarized in Table 1 attached to this report.

2.3 LABORATORY TESTING PROGRAM

The nature of data obtained from visual examination of the soil samples encountered in the

subsurface exploration program and the need for obtaining the appropriate geotechnical

parameters for subsequent engineering analyses dictated the general requirements for the

laboratory testing program. Soil samples were submitted to PSI Geotechnical Laboratory in

Youngstown, Ohio for the following analysis:

 Gradation Tests: The data from these tests, in conjunction with the data obtained

from the liquid and plastic limits tests were used to classify the soils according to the

Unified Soil Classification System (ASTM: D-2487). These soil classifications are

included in this report.

 Natural Moisture Content Test: The data from this test (ASTM: D-2216) is used as a

basis for establishing the in situ moisture content of soils at the Site. This data can

serve as an aid in determining the suitability in using on Site soils for Facility

development.

 Atterberg Limits Tests: Liquid and plastic limits tests (ASTM: D-4318) were

performed on representative soil samples.

 Modified Proctor Compaction Test: The data from this test (ASTM: D-1557) is used

as a basis for establishing the moisture-density relationships of on-site soils and to

estimate the compacted density of soils for use in preparation of the Site.
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PROPOSED SITE DEVELOPMENT3.0

The CCE proposed combined cycle natural gas-fired electric generation Facility is proposed

to be located on an approximately 77-acre parcel in a rural area of Washington Township,

Carroll County, Ohio approximately 2.5 miles northeast of the village of Carrollton, Ohio

(Figure 1). The Facility power block is anticipated to be located on approximately 14 acres of

the 77-acre parcel. The 14-acre portion on which the power block is proposed represents the

study area for this investigation. A proposed plot plan, prepared by Kiewit Engineers, is

provided as Figure 2; Figure 2 also identifies the boring locations determined by CCE.

Boring locations and current topography on the Site are identified in Figure 3.

The proposed Facility includes various structures and equipment proposed to be located on

the Site. Design considerations including loads and anticipated foundation size and design

were not provided to Tetra Tech at the time of this investigation. Consequently, the

recommendations presented in this report were based upon certain assumptions about the

Facility’s features. As the Facility design becomes more refined, the recommendations

presented in this report may need to be revised. A geotechnical engineer should be

consulted throughout the design process to determine that the recommendations presented

in the report are relevant to the proposed Facility.
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GENERAL SITE AND SUBSURFACE CONDITIONS4.0

The Site reflected in this geotechnical investigation is the approximately 14-acre power

block footprint (Figure 3).

4.1 GEOLOGY AND PUBLISHED SOILS INFORMATION

4.1.1 Regional Geology

The Site is located in the Muskingum-Pittsburgh Plateau of the Appalachian Highlands

Physiographic Region. This section is defined by moderately to high relief plateau having

broad major valleys that are dissected by smaller streams. The bedrock at the Site belongs

to the Conemaugh group of Pennsylvanian age (Figure 4). The Conemaugh group is

defined at the top by the bottom of Pittsburgh coal seam and at the bottom by the Upper

Freeport coal seam and is primarily composed of alternating sequences of sandstone,

siltstone, claystone, limestone, and minor coals.

Tetra Tech researched the following databases and mine mapping repository for the

presence of underground mines on or proximal to the Site: Ohio Department of Natural

Resources Online Abandoned Mine Database; Youngstown State University Abandoned

Coal Mines Website; and the United States Department of the Interior Office of Surface

Mine, Appalachian Region, Mine Map Repository. According to available published

geologic information there are no underground coal mines present under or in the

immediate vicinity of the Site.

Research of available published geologic information indicated that the major coal seam

underlying the Site consists of the Upper Freeport coal at an estimated depth of 160 to 190

feet below ground surface (BGS). The Upper Freeport coal has an estimated thickness of 2

to 4 feet in the Eastern Ohio area. A minor coal seam, the Mahoning Coal, is located

approximately 50 feet above the Upper Freeport Coal. Several other mineable coals seams

below the Freeport Coal may be present under the Site and could include the Upper, Lower

and Middle Kittanning Seams. The exact depth, thickness, quality of the coal seams and

the potential for deep mining these coal seams is not known and is beyond the scope of this

report.

According to available published structural geologic information of the Site, the structural

attitude of the bedrock is a gentle dip to the southeast at approximately 25 feet per mile

(Figure 5). Bedrock at the Site was encountered during the test borings at an elevation

ranging from 1,199.3 to 1,228.8 feet or approximately 5 to 13 feet BGS.

4.1.2 Generalized Near-Surface Soil Conditions

The United States Department of Agriculture (USDA) Soil Conservation Service (SCS) “Soil

Survey of Carroll County, Ohio” indicates that the near-surface soils at the Site are shaley silt

loam of the Berks map unit (BkC/BkD) and silt loams of the Coshocton-Keene, Culleoka, and

Westmoreland-Coshocton map units (CoB/CuB/WmC/WmD).
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Carroll County soils include Wisconsin-age sand gravel and lacustrine silt; silt loam

colluvium. The Site is within the boundaries of the Westmoreland–Coshocton association of

soils which include dominantly gently sloping to steep, well drained and moderately well

drained soils formed in residuum and colluvium derived from sandstone, siltstone, and shale.

The predominant soils at theSite in the area where the majority of the Facility structures are

planned are mapped as silt loams of the Coshocton-Keene (CoB) and Culleoka (CuB) units.

The CoB soils are moderately drained and identified as a farmland of local importance. The

CuB soils are well drained and identified as prime farmlands.

4.2 PRELIMINARY SUBSURFACE EXPLORATION

4.2.1 Preliminary Test Borings

Nine preliminary test borings were completed at proposed structure locations throughout the

Site (as shown in Figure 3):

 Test boring PB-01 was drilled at the proposed location of the air-cooled condenser.

 A second boring in the location of the air-cooled condenser is identified as Test

boring PB-01-offset.

 Test boring PB-02 was drilled at the proposed location of the steam turbine

generator.

 Test boring PB-03 was drilled east of PB-02.

 Test borings PB-04, PB-05, PB-06 and PB-07 were drilled at the proposed locations

of the two combustion turbine generators and heat recovery steam generators.

 Test boring PB-08 was drilled at the proposed location of the raw water tank.

Test boring logs are included in Appendix A. The subsurface data obtained from the test

borings and the results of the laboratory soil testing have been utilized to develop

generalized geologic cross-sections (A-A’, A’-A”, B-B’, and C-C’). Geologic cross-sections

are included in Appendix B to this report. Test boring logs are attached to this report. Due

to the locations of the test borings in an agricultural field, test borings were backfilled with

cuttings and bentonite chips for safety purposes upon completion. A summary of the

preliminary test boring information including depths of borings, depths of soils, bedrock

information and groundwater levels in each boring is presented in Table 1.

4.2.2 Soil Conditions

The preliminary test borings were completed at the locations to top of bedrock at a depth

ranging from 5.2 to 13.5’ BGS. Test borings contained soils that originated from weathered

bedrock (Residual) and in one test boring, PB-05, soils from historical slope movements

(Colluvial) were present. Soils were primarily composed of sandy silt, sandy to lean clay,

silty clay, silty to clayey sand and silty sand. Consistency of cohesive soils (silt and clay)

ranged from stiff to hard. The relative density of granular soils (silty to clayey sand) ranged

from medium dense to very dense. Data collected from the preliminary test borings is

summarized in Table 1.
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Laboratory analyses were performed to determine the index properties of the soils and

included natural moisture content test, grain size distribution and plasticity (Atterberg Limits)

tests. The gradation tests and Atterberg Limits tests are used as the basis for classifying

and identifying both granular and fine-grained soils. The samples tested were determined to

be non plastic to low plasticity, with liquid limits ranging from 21 to 31 and plasticity index of 2

to 9. Natural moisture contents of the soils ranged from 9.5 to 14.5 percent, thereby

indicating damp to moist conditions. Results of the classification tests are included in

Appendix C to this report and summarized in Table 2 attached to this report.

Two bulk samples (55 pounds [lbs]) of soils were obtained from test borings PB-02 and PB-

04, respectively, for Modified Proctor compaction testing. These tests are used to determine

the moisture-density relationship of the materials that will be used as fill material to develop

the Site. The test results indicate that the maximum dry density ranges from 125.7 lbs/cubic

foot at 10.6 percent optimum moisture content and 129.8 lbs/cubic foot at 9.3 percent

optimum moisture content. Results of the Modified Proctor tests are attached to this report

and summarized in Table 2 attached to this report.

4.2.3 Bedrock Conditions

Bedrock was encountered in all of the preliminary test borings. Estimated top of bedrock

was at a depth of 5.2 to 13.5 feet BGS (elevation from 1,199.3 to 1,228.8 feet). Average

elevation of bedrock was 1,211.1 feet. Bedrock was cored in test borings PB-01-offset, PB-

05 and PB-08. Data collected from the test borings is summarized in Table 1. Test boring

logs and rock core photographs are included in Appendix A.

Bedrock was encountered in test boring PB-01 and PB-01-offset at a depth of 9.7 and 9.0

feet BGS, respectively (elevation 1,219.3 and 1,220.0). Test boring PB-01 was initially

drilled to top of bedrock and backfilled. However, in order to determine the quality of

bedrock at that location, test boring PB-01-offset was completed adjacent to PB-01. Test

boring PB-01-offset was advanced unsampled through the soil zone to estimated top of rock

at an elevation of 1,220.0. Rock was cored in test boring PB-01-offset and consisted of

brown clay shale with carbonaceous laminations, medium hard, highly to moderately

weathered with an RQD of 0 percent. Underlying the clay shale at a depth of 9.6 to 14.0 feet

BGS is a silty to sandy sale. The shale was soft to hard and highly to moderately weathered

with an RQD of 0 percent. Brown and gray sandstone was encountered at a depth of 14.0 to

25.0 feet BGS. The sandstone was medium hard to hard, moderately weathered to fresh

with an RQD of 62 percent.

Bedrock was encountered in preliminary test boring PB-05 at a depth of 12.1 feet BGS

(elevation 1,200.9) and consisted of brown and gray sandstone to 23.6 feet BGS. The

sandstone was medium hard to hard, moderately weathered to fresh with an RQD of 37

percent.

Bedrock was encountered in preliminary test boring PB-08 at a depth of 7.6 feet BGS

(elevation 1,203.4) and consisted of brown and gray sandstone to 26.8 feet BGS. The

sandstone was medium hard to hard, moderately weathered to slightly weathered with an
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RQD of 44 percent. The quality of the sandstone increases below a depth of 14.1 feet as

noted by the increase in hardness, decrease in weathering and increase in RQD of this rock

unit. Underlying the sandstone at a depth of 26.8 to 30.0 feet BGS was a brown to gray

claystone. The claystone was very soft to soft, highly weathered with an RQD of 0 percent.

Underlying the claystone at a depth of 30.0 to 33.0 feet was a brown to gray sandstone, with

medium hardness, moderately weathered and an RQD of 77 percent.

4.2.4 Groundwater Conditions

Groundwater was not encountered in test borings PB-01, PB-02, PB-03, PB-04, PB-06 or

PB-07. Water readings were recorded in test borings PB-01-offset, PB-05 and PB-08 at the

termination of the drilling. Near surface water levels in test boring PB-01-offset and PB-08

taken immediately after rock coring are most likely attributed to water used during rock

coring. A temporary piezometer for measuring water levels, consisting of a 1-inch diameter

PVC 10-foot screened interval at the bottom of the test boring with a 1-inch diameter solid

riser pipe to the surface was installed in PB-05.

An initial reading of 21.0 feet BGS was measured after rock coring was completed in PB-05.

A subsequent reading 24 hours after completion was taken and indicated that the water level

was at 22.5 feet BGS. The test boring log from this boring indicated the presence of water-

stained fractures below 24.0 feet. The water level in the temporary piezometer and the

stained fractures in the test boring indicated that the water level at the Site is most likely

located at an elevation of 1,190.5 feet or deeper. Groundwater levels encountered in the

preliminary test borings are summarized in Table 1 attached to this report.

Perched groundwater may be present on the Site as infiltrated surface water percolates

downward from upland areas, until either relatively dense or less permeable soil or bedrock

is encountered. Given the topography of the Site and Site geology, localized perched water

tables may develop intermittently based on seasonal fluctuations in precipitation.

4.2.5 Seismology and Liquefaction

According to “Earthquakes and Seismic Risk” by the Ohio Department of Natural Resources

Division of Geological Survey (GeoFacts No. 3, May 2012), Appendix D, earthquake risk in

Ohio is difficult to determine due to the infrequency of earthquake occurrences. Ohio is on

the edge of the New Madrid Seismic Zone, an area centered in Missouri and extending into

adjacent states. While at least 120 earthquakes with epicenters in Ohio have been reported

since 1776, the areas of Ohio that are found to be most susceptible to seismic activity are

Shelby County and surrounding counties in western Ohio, Cuyahoga, Lake, Geauga and

Ashtabula Counties in northeastern Ohio. No reportable seismic activity has occurred in

Carroll County, Ohio. The closest reported seismic activity to the Site occurred in 2000 at a

location along the Stark, Portage and Mahoning County line, which is approximately 25 miles

north of the Site. This activity was recorded at a 3.0-3.9 magnitude which would have

resulted in minor disturbances with no major damage to structures.
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The northeastern area has experienced over 100 “felt” earthquakes since 1836. Most of

these earthquakes were small, causing little or no damage. However, an earthquake of

magnitude 5.0 occurred on January 31, 1986 with epicenter in the area of Geauga and Lake

Counties. This earthquake was felt in 10 states and southern Canada; causing minor to

moderate damage in the epicentral area including toppled chimneys, cracked plaster, and

broken windows.

Liquefaction potential due to seismic-induced motions does not represent a significant risk at

the Site. For liquefaction to occur, appreciable sand strata (typically loose and/or saturated)

must be present in the subsurface profile. At the Site, the subsurface profile, as determined

from the test borings, is dominated by silty clays ranging in thickness from 5.2 feet to 12.1

feet. Boring logs representing soil conditions, SPT data, rock descriptions, groundwater

conditions, and laboratory test data are presented in Appendix A. The results of the data

obtained from the test borings is summarized in Table 1 attached to this report.
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DESIGN AND CONSTRUCTION RECOMMENDATIONS5.0

The following conclusions and preliminary recommendations are based the conceptual plan

for proposed construction and the data obtained during the field investigation. The final

Facility layouts and design loads are not yet determined. In conjunction with final layout and

structural design loads, as well as development of settlement tolerances for the structures

and equipment, we recommend that a final design geotechnical subsurface investigation be

performed with structure-specific borings and additional laboratory testing as needed to

analyze foundation type and possible deep foundation design criteria.

5.1 SEISMIC DESIGN CONSIDERATIONS

Seismic design parameters for the Site were determined in accordance with Ohio Building

Code (OBC) 20111 based on the available geologic data.

Nine borings were extended to auger refusal on bedrock at depths ranging from 5.2 feet to

12.1 feet below existing grade. Rock was then cored in three test borings: PB-01-offset, PB-

05 and PB-08, to a depth of 25.0, 23.6 and 33.0 feet, respectively. The bedrock at the Site

belongs to the Conemaugh group of Pennsylvanian age (Figure 4). The Conemaugh group

is defined at the top by the bottom of Pittsburgh coal seam and at the bottom by the Upper

Freeport coal seam and is primarily composed of alternating sequences of sandstone,

siltstone, claystone, limestone, and minor coals.

As shown in the test boring logs in Appendix A, soils at the Site are cohesive soils.

Standard penetration resistance data, rock core data, and published geologic profile

information was utilized to determine the Seismic Site Class. SPT “N” values from test

borings ranged from 6 to 61 for overburden soils. N values less than 15 were

encountered, primarily within the top 1.5 feet, but also at depths between 5 feet and 10

feet. An averaged N value of 29 was calculated based on all test boring blow counts

recorded at the Site.

The bedrock which comprises the vast majority of the 100 foot profile below the proposed

Facility was assumed to have an average equivalent N-value of N=100 blows per foot (bpf)

assuming 50 blows per 0.5 foot at refusal. Using this method, assuming a 20-foot soil depth

to rock rounded up from the maximum soil depth of 12.1 feet as encountered in the test

borings, the average N-value was determined to be approximately 86 bpf for the 100-foot

soil and rock column below the proposed structures. Per Table 1613.5.2 a “Site Class C”

designation is, therefore, assigned to the Site. This is based on a conservative application

of data from the test borings and available geologic information.

1
Note that the OBC is based upon the 2009 Internal Building Code (IBC); seismic parameter tables,

sections or recommendations do not appreciably differ in the current 2012 IBC.
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Mapped spectral accelerations, based on interpolation from OBC Section 1613.5 and 1613.5(1)

and (2), were determined as follows:

 Ss (mapped spectral acceleration for short periods) = 0.135g, and

 S1 (mapped spectral acceleration for 1-sec period) = 0.053g, where acceleration is

expressed as a ratio of gravitational acceleration (g).

Using these mapped spectral accelerations, the Site coefficients and response accelerations

were determined based on OBC Section 1613.5 for Site Class C, as shown in the following

Table.

Seismic Coefficient and Spectral Response Values

Fv (site coefficient as defined in OBC Table 1613.5.3[2]) 1.7

SMS (maximum considered earthquake spectral response

acceleration for short periods): SMS = FaSs
0.167

SM1 (maximum considered earthquake spectral response

acceleration for 1-second period): SM1 = FvS1

0.090

SDS (5 percent damped design spectral response

acceleration at short periods): SDS = 2/3 SMS

0.111

SD1 (5 percent damped design spectral response acceleration

at 1-second period): SD1 = 2/3 SM1

0.060

These parameters may be used to develop the design response spectrum in accordance with

OBC Section 1613.5.6, along with the fundamental period (T, in seconds) of vibration of the

structure(s). Based on the response accelerations indicated above, and the criteria provided

in OBC Tables 1613.5.6(1) and 1613.5.6(2) for Occupancy Category III (power generating

station not required for emergency power backup for Occupancy IV structures), a Seismic

Design Category A would apply for this Site. This design category falls below the more critical

Seismic Design Categories C through F; therefore, additional evaluations are not required

regarding slope instability, liquefaction, differential settlement (seismic hazard), and surface

displacement due to faulting.

5.2 GENERAL

The subsurface conditions encountered for this preliminary subsurface exploration appear

adequate to support the proposed Facility. However, due to the relief on the Site, cut and fill

operations are anticipated. Bedrock was encountered at a fairly shallow depth in many of the

preliminary borings so it is anticipated that soil removal, rock excavation, and fill placement will

be necessary to prepare the Site for the Facility. Subsurface conditions should be further
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evaluated during final design to determine appropriate foundations for the Facility, with

particular attention paid to structures founded on both rock and soil that could be adversely

affected by differential settlement.

Based on the rock cores obtained from the borings, it is anticipated that the softer shales and

sandstones at the Site are rippable. However, harder, more competent sandstone was also

encountered and this harder, more competent bedrock may require special efforts, such as

blasting, to excavate efficiently.

5.3 SHALLOW FOUNDATIONS

The required foundation design loads were not known at the time this report was prepared.

However, it is anticipated that shallow, spread footings foundations will be used for most of the

structures, although some heavier loaded structures may also be part of the Facility.

Recommendations for the proposed foundations are presented below.

Any fill placed to support structures or foundations should be placed in 8-inch thick loose lifts

and compacted to 95 percent of the maximum dry density at 2± percent of the optimum

moisture content as determined by the Modified Proctor Compaction test (ASTM: D-1557).

Footings founded in fill compacted to 95 percent Modified Proctor may be designed based on an

allowable bearing capacity of 4,000 pounds per square foot (psf).

Footings founded in undisturbed, in situ soils may be designed based on an allowable bearing

capacity of 3,000 psf. It is acceptable to have portions of a single structure founded on in situ

soils and other portions founded on compacted fill.

Footings founded on bedrock may be designed based on an allowable bearing capacity of

20,000 psf. If higher bearing capacities are needed, these can be provided once additional

details of the foundation design are available.

5.4 DEEP FOUNDATIONS

Heavy loads from deep foundations on the Site must be supported or large lateral loads resisted

by drilled shafts, socketed into bedrock. Shafts founded in rock should be designed based on

end bearing alone and side friction should be ignored. Based on the results of the preliminary

test borings, allowable end bearing values for drilled shafts bearing in rock will likely range

between 20,000 and 40,000 psf. Additional deep foundation recommendations can be provided

once more details are known about the required foundation loads.

5.5 FLOOR SLABS

Floor slabs for the Facility will likely be supported by bedrock, in situ soils, or compacted fill. For

this preliminary exploration it is recommended that a modulus of subgrade reaction of 50

pounds per cubic inch (pci) be used to design the slabs. The modulus of subgrade reaction is

used to determine the support of the layers below a rigid surface. A minimum of 6 inches of
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free-draining aggregate should be placed beneath each slab and a moisture or vapor barrier

should be used between the aggregate and the slab.

5.6 SUBGRADES

It is anticipated that pavement subgrades will consist of in situ soils, compacted fill, or bedrock.

For subgrade in soil or compacted fill, it is recommended that a California Bearing Ratio (CBR)

value of 4 be used to design the pavements. For subgrades in bedrock, it is recommended that

the requirements of Ohio Department of Transportation (ODOT) Specification 204.05, Rock,

Shale, or Coal Subgrade.

All subgrades should be proof-rolled with heavy equipment once they are constructed to grade

in order to identify any unsuitable areas. Additional recommendations for subgrade preparation

are presented in Section 5.8 below.

5.7 PAVEMENTS

It is anticipated that pavements will be required for both employee access/parking and for heavy

vehicles. Pavements for cars and light trucks will likely consist of asphalt concrete overlying a

granular base. Pavements for heavy vehicles are recommended to consist of concrete.

Additional pavement design details can be provided once additional geotechnical data and

information on the traffic requirements for the Facility are known.

5.8 GROUNDWATER CONTROL AND DRAINAGE

Based on the soil characteristics and groundwater conditions encountered in the borings, it is our

opinion that the “normal” groundwater level will be generally encountered at an elevation of

approximately 1,190.5 or lower. If construction does not occur during a particularly wet period,

adequate control of groundwater seepage into shallow excavations should be achievable by

minor dewatering systems, such as pumping from prepared sumps. Should construction occur

during a wet period, additional groundwater control of shallow excavations may be necessary,

such as installation of several submersible pumps in excavations or well points with submersible

pumps to remove water away from shallow excavations. The installation of sheet piling to

provide a barrier for the infiltration of groundwater could also be an alternative to control

groundwater in excavations, if warranted.

Perched groundwater may be present on the Site as infiltrated surface water percolates

downward from upland areas, until either relatively dense or less permeable soil or bedrock is

encountered. Given the Site’s topography and geology, localized perched water tables may

develop intermittently based on seasonal fluctuations in precipitation. If excessive seepage is

experienced, groundwater can be controlled by the construction of perforated drain pipes

wrapped with geotextile fabric placed in shallow excavations and covered with aggregate.

These drains should have positive drainage away from the area of construction.

Recommendations for drainage outlets of perched groundwater should be developed during

Final Design and also be addressed in the Site Erosion and Sedimentation Control Plan.
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5.9 EXCAVATIONS

Based on the topography of the Site, the proposed finished power block elevation of 1,220 feet,

the cut and fill needed, and the results of the preliminary test borings, it is anticipated that rock

excavation will be required. Based on the rock cores obtained from the borings, it is anticipated

that the softer shales and sandstones at the Site are rippable. However, harder, more

competent sandstone was also encountered and this harder, more competent bedrock may

require special efforts, such as blasting, to excavate efficiently. Additional borings are

recommended prior to final design to determine the quality of bedrock between the boring

locations that were completed during preliminary design. Soils samples and rock cores from

this geotechnical investigation will be made available to the engineers and contractors upon

request during the design and bidding process for determination of the best methods of

excavation.

Temporary excavations for building foundations, utility installations, and other construction

should be adequately sloped to provide stable sides and safe working conditions. Occupational

Safety and Health Administration (OSHA) safety standards must be followed.

Based on the conditions encountered in the test borings, shallow excavations may encounter

soils that include the following OSHA classifications:

 Type A soils (cohesive soils with unconfined compressive strengths of 3,000 psf or greater).

Recommended side slope of ¾ horizontal to 1 vertical.

 Type B soils (cohesive soils with unconfined compressive strengths greater than 1,000 psf

but less than 3,000 psf). Recommended side slope of 1 horizontal to 1 vertical.

 Type C soils (cohesive soils with unconfined compressive strengths less than 1,000 psf).

Recommended side slope of 1 ½ horizontal to 1 vertical.

If groundwater or wet soils are encountered excavations should be completed with a 1½

horizontal to 1 vertical side slopes for Type C soils. A qualified soils engineer is required to

determine the appropriate soil designation prior to any excavation being used by personnel on

Site. We would also note that the OSHA soil classifications can be impacted by construction

methods and sequences. Therefore, the contractor is solely responsible for the classification of

the soils in the excavations and any necessary mitigation measures to meet OSHA’s excavation

safety requirements.

5.10 EMBANKMENTS, SITE PREPARATION AND BACKFILL

Based on the preliminary Site plan for the Facility, cut and fill operations will result in fill

embankments constructed over the natural slopes. Additional exploration, laboratory testing,

and slope stability analyses will need to be performed as part of the final design of the Facility to

determine the allowable slopes for the fill embankments. Benching, drainage, berms or other

measures may be necessary to construct a stable, long-term slope.
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The recommended site preparation for embankments and backfill are as follows:

Remove all topsoil and stockpile on-site outside of the proposed pad area. Remove upper

softer residual soils or compact in-place appropriately in the areas receiving new fill. In areas

where the pad is located in a cut, remove all soft soils or carbonaceous material. If springs or

wet zones are encountered, install drains to divert water away from the pad.

Proof-roll all the areas receiving new fill and the bottom of the excavation (if in soil) with a 12-ton

vibratory padded foot compactor to no visible movement criteria (defined as no observed

deflection of surface soils as the 12-ton vibratory compactor passes over the soils). Proof-rolling

should not be performed when the subgrade is wet or frozen.

If any soft or wet zones are encountered or soil pumping is observed, over-excavate the area or

sink-in riprap material of a minimum 8-inch size and compact to no movement. Riprap material

should be composed of limestone or sandstone and approved by the geotechnical engineer.

Upon completion of satisfactory proof-rolling, the area can be backfilled with well-compacted fill.

With the exception of topsoil, organic deposits, carbonaceous materials and material greater

than 3” in diameter, the on-site excavated materials should be suitable for use as fill. Place and

compact common fill in 8-inch thick loose lifts; compact each layer to 95 percent of the

maximum dry density at 2± percent of the optimum moisture content as determined by the

Modified Proctor Compaction test (ASTM: D-1557). Complete soil backfill and finish grading per

requirements of the Facility development plans. Each lift should be scarified prior to the

placement of the lift above.

Care should be exercised to ensure that the fill is free from any organic-rich or carbonaceous

material. During Site development activities, proper Site drainage should be maintained to

prevent surface soils from accumulating moisture and ponded water. Wet or frozen soils should

be removed before additional fill is placed. All proof-rolled soils and fill surfaces should be

sealed with a smooth drum roller at the completion of each day’s Site development activities.

The design and geometry of cut and fill embankments should be determined by completing a

comprehensive stability analysis for all embankments on the Site.

5.11 RECOMMENDATIONS FOR FINAL DESIGN EXPLORATION

Tetra Tech recommends that additional test borings be completed on the Site prior to final

design to identify geotechnical characteristics of soils and bedrock in relation to proposed

structures, cut and fill embankments and final grades. Based upon the results of this

preliminary exploration and the type and quality of bedrock encountered, several borings should

be placed on the proposed cut and fill embankments. These borings should be completed to a

depth to provide adequate stratigraphic correlation between the test borings and to best

represent Site conditions for stability analysis, design and bidding purposes. Borings should

also be completed at locations for structures on the Site. The depth of the borings will be
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determined based upon the proposed type of structure and the proposed loads determined prior

to final design.

5.12 SUMMARY OF SITE SUITABILITY AND POSSIBLE REMEDIAL MEASURES

The geotechnical characteristics of the Site encountered during this investigation appear to be

satisfactory for the proposed Facility. However, there are a few key concerns that should be

evaluated and addressed during the final design phase of the Facility.

Slope stability of the fill embankments and natural slopes should be carefully evaluated. The

cohesive soils, claystones, and clay shales at the Site have the potential to be unstable when

loaded or cut due to their weak shear strengths. Additional exploration, laboratory testing, and

stability analyses will be required to determine the allowable slopes and any mitigation

measures that might be needed.

Based on the findings of the preliminary borings, cut and fill operations at the Site will result in

some buildings or structures potentially founded in both rock and soil. Buildings or structures

founded in both rock and soil could be adversely impacted by differential settlement. This factor

will require consideration in the final design.

It is anticipated that rock excavation will be required to develop the Facility. Based on the rock

cores obtained from the borings, it is anticipated that the softer shales and sandstones at the

Site are rippable. However, harder, more competent sandstone was also encountered and this

harder, more competent bedrock may require special efforts, such as blasting, to excavate

efficiently.
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QUALIFICATION OF RECOMMENDATIONS6.0

This geotechnical investigation was based upon the proposed Facility layout provided by Kiewit

Engineers. Research of available published geologic information was conducted to identify any

geologic conditions that may require additional design, stability analysis or remedial measures.

Geotechnical information was obtained from test borings to depths that would best represent

Site conditions. Tetra Tech recommends that an additional geotechnical investigation be

conducted prior to final design to further evaluate design parameters including anticipated

structure design, location, loads and stability analysis for embankment design.

This report was prepared by Tetra Tech, Inc. under the supervision of Mr. Thomas A. Highman

and Mr. Greg Hynes, with final review and recommendations by Mr. Pete Nix. The findings,

recommendations, specifications and professional opinions presented in this report were

prepared in accordance with generally accepted professional practice and within the scope of

the project. There is no other warranty, either expressed or implied.

Thomas A. Highman P.G. Mr. Gregory Hynes P.E.

Project Manager, Canfield, Ohio Project Manager, Canfield, Ohio

Pete Nix P.E.

Project Manager, New Albany, Ohio
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Length
(ft.)

Percent
(%)

Length
(ft.)

Percent
(%)

Length
(ft.)

Percent
(%)

Length
(ft.)

Percent
(%)

Length
(ft.)

Percent
(%)

Length
(ft.)

Percent
(%)

PB-01* 1228.0 9.7 9.7 ML 32 1218.3 9.7 1219.0 5.0 4.9 98 0 0 1214.0 11 8.5 78 6.8 62 1203.0 2.5 1225.5 NA NA

PB-02 1234.0 5.2 5.2 CL 26 1228.8 5.2 1228.8 Dry NA NA NA

PB-03 1219.0 6.7 6.7 cl-sc 26 1212.3 6.7 1212.3 Dry NA NA NA

PB-04 1224.0 7.7 7.7 CL 28 1216.3 13.5 1210.5 Dry NA NA NA

PB-05 1213.0 12.1 6.0 CL 15.5 1207.0 6.1 sm-sc 30 1206.9 12.1 1200.9 11.5 9.5 83% 4.3 37% 1189.4 21.0 1192.0 22.5 1190.5

PB-06 1219.0 9.9 9.9 cl-SM 33 1209.1 9.9 1209.1 Dry NA NA NA

PB-07 1208.0 08.7 8.7 cl-sm-sc 27 1199.3 8.7 1199.3 Dry NA NA NA

PB-08 1211.0 07.6 7.6 cl-SM 44 1203.4 7.6 1203.4 3.2 3.1 97% 0.0 0 1181.0 22.2 21.5 97% 10.8 49% 1178.0 4.0 1207.0 NA NA

1210.4 .

`

(1) Note: Bold Capital Letters Denotes Laboratory-Determined Unified Soil Classification System (USCS)

(2) Includes topsoil if present in each boring

(3) NA=Not Present/Not Applicable

(4) Elevations determined with hand held GPS

(5) Groundwater levels were recorded at completion of the boring, 24 hours after completion and at the end of the drilling program.

for exact times see boring logs.

(6) Boring PB-01 and PB-01 offset

TABLE NO. 1
SUMMARY OF TEST BORING INFORMATION

CARROLL COUNTY ENERGY CARROLLTON, OHIO

RQD Base
Elev.
(ft.)

Total
Soil

Sampled
(ft.)

Est. Top
of Rock
Elev. (ft.)

Shale ClaystoneColluvium

USCS (1)
Nav

Base
Elev.
(ft.)

Thick-
ness
(ft.)

Averages

Core Recovery

Ground
Surface

Elevation (4)

(ft.)

Total
Depth

(ft.)
Boring No.

Depth
(ft.)

Residual
Thick-
ness
(ft.)

Sandstone O-Hour

Elev.
(ft.)

24-Hours

Depth
(ft.)

Thick-
ness
(ft.)

Core RecoveryBase
Elev.
(ft.)

Groundwater (5)Soil (1) (2)
Bedrock

Elev.
(ft.)

Thick-
ness
(ft.)

USCS
Class-
ification

Nav

Base
Elev.
(ft.)

Thick-
ness
(ft.)

Core Recovery RQD Base
Elev.
(ft.)

RQD



Table 2
Summary of Laboratory Analysis

CARROLL COUNTY ENERGY CARROLLTON, OHIO

Sample ID

Natural Moisture

Content (%) Classification Liquid Limit Plastic Limit Plasticity Index

Maximum Dry

Density (lb/ft3)

Optimum

Moisture

Content (%)

PB-01 (3.0'-6.0') 11 Sandy Silt (ML) 28 23 5 - -
PB-02 (Bag) 12 Sandy Lean Clay (CL) 30 21 9 125.7 10.6
PB-04 (Bag) 14.5 Sandy Lean Clay (CL) 28 19 9 129.8 9.3
PB-05 (1.5'-4.5') 14.5 Lean Clay with Sand (CL) 31 22 9 - -
PB-06 (3.0'-6.0') 11 Silty Sand with Gravel (SM) 24 22 2 - -
PB-08 (1.5'-4.5') 9.5 Silty Sand with Gravel (SM) 21 19 2 - -
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PROJECT NUMBER :
PROJECT :

DRILLING METHOD :

DRILLING CONTRACTOR :

START :

FINISH :

GEOLOGIST:

BORING NUMBER :

SHEET: 1 of 1

LOCATION :

NORTHING :
EASTING:

GROUND SURFACE ELEVATION (ft msl) :

WATER LEVEL OHR (ft):

WATER LEVEL 24HR (ft):

Tetra Tech Inc.
6715 Tippecanoe C201
Canfield, Ohio  44406
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

5/31/13

5/31/13

Brandon Trigg

PB-01

1229.0

Dry

N/A Backfilled

 S-1 
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 1.0 

 1.1 
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 3-6-5 

 12-18-21 

 7-13-20 

 17-28-33 

 2-17-30 

 15-50-50\3 

 29-50\2 

ML

0.0-9.7' Brown sandy silt, trace gravel (rock fragments), damp, 
stiff to hard

Boulder @ 1.5-1.8'
Increasing shale fragments @ 6.0-9.7'
Lab Analysis: 3.0-6.0' (ML)
Natural Moisture Content = 11%

(Residual - Weathered Bedrock - Silty Shale)
1219.3

9.7
TOR @ 9.7'
BOB @ 9.7'
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PROJECT :

DRILLING METHOD :

DRILLING CONTRACTOR :

START :

FINISH :

GEOLOGIST:

BORING NUMBER :

SHEET: 1 of 2
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WATER LEVEL OHR (ft):

WATER LEVEL 24HR (ft):
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/5/13

6/5/13

Brandon Trigg

PB-01 offset

1229.0

2.5

N/A Backfilled

 R-1 

 R-2 

 R-3 

 2.9 

 2.0 

 0 

 0 

  

  

  

0.0-9.0' Brown sandy silt, trace gravel (rock fragments)

9.0-9.6' Brown clay shale with carbonaceous laminations, 
medium hardness, highly weathered to moderately weathered, 
intensely laminated, very closely fractured

RQD = 0%

9.6-14.0' Gray silty to sandy shale, soft to hard, highly weathered 
to moderately weathered, very intensely laminated, closely 
spaced fractures

RQD = 0%
Clay seam @ 13.4-14.0'

1220.0
9.0

1219.4
9.6

1215.0
14.0

TOR @ 9.0'



PROJECT NUMBER :
PROJECT :

DRILLING METHOD :

DRILLING CONTRACTOR :

START :

FINISH :

GEOLOGIST:

BORING NUMBER :

SHEET: 2 of 2
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NORTHING :
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WATER LEVEL OHR (ft):

WATER LEVEL 24HR (ft):

Tetra Tech Inc.
6715 Tippecanoe C201
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/5/13

6/5/13

Brandon Trigg

PB-01 offset

1229.0

2.5

N/A Backfilled

 R-3 

 R-4 

 R-5 

 2.8 

 3.7 

 2.0 

 75 

 74 

 35 

  

  

  

14.0-25.0' Brown to gray sandstone, medium hard to hard, 
moderately weathered to fresh, very thinly bedded to medium 
bedded, very closely fractured to very widely fractured

Carbonaceous laminations @ 22.5-23.5'
RQD = 62%

1204.0
25.0

(Continued from Sheet 1)

BOB @ 25.0'
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DRILLING METHOD :
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START :
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SHEET: 1 of 1

LOCATION :

NORTHING :
EASTING:

GROUND SURFACE ELEVATION (ft msl) :

WATER LEVEL OHR (ft):

WATER LEVEL 24HR (ft):

Tetra Tech Inc.
6715 Tippecanoe C201
Canfield, Ohio  44406
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/3/13

6/3/13

Brandon Trigg

PB-02

1232.0

Dry

N/A Backfilled

 S-1 

 S-2 

 S-3 

 S-4 

 0.9 

 0.9 

 1.0 

 0.7 

  

  

  

  

 3-6-4 

 4-4-6 

 2-16-20 

 24-50\2 

CL

0.0-0.4' Topsoil

0.4-5.2' Brown with gray mottling sandy lean clay, trace gravel 
(rock fragments), damp, stiff to hard

Weathered shale fragments @ 4.5'
Lab Analysis: 0.4-5.2' (CL)
Natural Moisture Content = 12%
Modified Proctor: 125.7 lbs/cu. ft. @ 10.6% Optimum 

Moisture Content

(Residual)

1231.6
0.4

1226.8
5.2

TOR @ 5.2'
BOB @ 5.2'

Backfilled with Bentonite chips and drill cuttings.
Bag sample @ 0.0-5.2', combined with PB-03 bag sample.
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START :
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Tetra Tech Inc.
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/3/13

6/3/13

Brandon Trigg

PB-03

1222.0

Dry

N/A Backfilled

 S-1 

 S-2 

 S-3 

 S-4 

 S-5 

 0.8 

 1.4 

 1.3 

 1.4 

  

  

  

  

  

 4-4-9 

 6-9-19 

 5-7-10 

 14-17-21 

 22-50\4 

cl

sc

0.0-0.5' Topsoil

0.5-4.5' Brown silty clay, little sand, trace gravel (rock fragments), 
damp, stiff to very stiff

(Residual)

4.5-6.7' Brown clayey sand, trace gravel (rock fragments), damp, 
dense to very dense

(Residual - Weathered Silty Shale)

1221.5
0.5

1217.5
4.5

1215.3
6.7

TOR @ 6.7'
BOB @ 6.7'

Backfilled with Bentonite chips and drill cuttings.
Bag sample @ 0.0-6.7' with PB-02 bag sample.
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Tetra Tech Inc.
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/3/13

6/3/13

Brandon Trigg

PB-04

1222.0

Dry

N/A Backfilled

 S-1 

 S-2 

 S-3 

 S-4 

 S-5 

 S-6 

 1.5 

 0.6 

 1.1 

 1.4 

 0.6 

 0.2 

  

  

  

  

  

  

 3-6-10 

 5-9-14 

 7-14-21 

 9-14-21 

 21-21-34 

 50\2 

CL

sc

0.0-0.5' Topsoil

0.5-6.0' Brown sandy lean clay, trace gravel (rock fragments), 
damp, very stiff to hard

Lab Analysis: 0.5-6.0' (CL)
Natural Moisture Content = 14.5%
Modified Proctor: 129.8 lbs/cu. ft. @ 9.3% Optimum 

Moisture Content

(Residual)

6.0-7.7' Brown clayey sand, trace gravel (rock fragments), moist, 
very dense

(Residual - Weathered Shale/Sandstone)

1221.5
0.5

1216.0
6.0

1214.3
7.7

TOR @ 7.7'
BOB @ 7.7'

Backfilled with Bentonite chips and drill cuttings.
Bag sample @ 0.0-7.7'.
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/4/13

6/4/13

Brandon Trigg

PB-05

1213.0

21.0

22.5

 S-1 

 S-2 

 S-3 

 S-4 

 S-5 

 S-6 

 S-7 

 S-8 

 S-9 

 R-1 

 R-2 

 R-3 

 R-4 

 R-5 

 1.3 

 0.8 

 1.5 

 1.2 

 0.7 

 1.0 

 0.9 

 1.2 

 0.1 

 1.7 

 2.0 

 2.0 

 2.4 

 1.4 

  

  

  

  

  

  

  

  

  

 0 

 14 

 12 

 75 

 70 

 3-5-4 

 7-10-20 

 8-14-17 

 7-10-13 

 14-31-28 

 6-9-5 

 5-9-22 

 19-10-22 

 50\1 

  

  

  

  

  

CL

sm-sc

0.0-0.4' Topsoil

0.4-6.0' Brown with gray mottling lean clay with sand, trace gravel 
(rock fragments), damp, stiff to hard

Lab Analysis: 1.5-4.5' (CL)
Natural Moisture Content = 14.5%

(Colluvium/Alluvium - Ravine)

6.0-12.1' Brown silty to clayey sand, some gravel (rock 
fragments), moist, medium dense to very dense

Increasing gravel (primarily sandstone fragments) with 
depth

(Residual - Weathered Sandstone)
TOR @ 12.1'

12.1-23.6' Brown to gray sandstone, medium hard to hard, 
moderately weathered to fresh, thinly bedded to medium bedded, 
closely spaced fractures to medium spaced fractures

RQD = 37%
12.1-14.0' Broken to blocky, moderately weathered
14.0-23.6' Blocky to massive, fresh

1207.0
6.0

1200.9
12.1

1189.4
23.6

BOB @ 23.6
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/4/13

6/4/13

Brandon Trigg

PB-06

1219.0

Dry

N/A Backfilled

 S-1 

 S-2 

 S-3 

 S-4 

 S-5 

 S-6 

 S-7 

 1.3 

 0.9 

 0.6 

 1.1 

 1.3 

 1.2 

 0.9 

  

  

  

  

  

  

  

 12-17-22 

 25-50\2 

 17-19-14 

 11-14-17 

 14-19-22 

 29-41-40 

 22-50\4 

cl

SM

0.0-0.6' Topsoil

0.6-3.0' Brown silty clay, little sand, trace gravel (rock fragments), 
damp, hard

Sandstone boulder @ 2.2-3.0'

(Residual)

3.0-9.9' Brown silty sand with gravel (rock fragments), damp, 
dense to very dense

Lab Analysis: 3.0-6.0' (SM)
Natural Moisture Content = 11%

(Residual - Weathered Sandstone)

1218.4
0.6

1216.0
3.0

1209.1
9.9

TOR @ 9.9'
BOB @ 9.9'

Backfilled with Bentonite chips and drill cuttings.
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/4/13

6/4/13

Brandon Trigg

PB-07

1208.0

Dry

N/A Backfilled

 S-1 

 S-2 

 S-3 

 S-4 

 S-5 

 S-6 

 1.2 

 0.7 

 1.3 

 1.3 

 0.7 

 1.0 

  

  

  

  

  

  

 4-6-9 

 9-11-21 

 12-16-19 

 12-14-19 

 12-15-20 

 21-32-50\2 

cl

sm-sc

0.0-0.4' Topsoil

0.4-1.5' Brown silty clay, little sand, trace gravel (rock fragments), 
damp, stiff

(Residual)

1.5-8.7' Brown silty to clayey sand, trace gravel (rock fragments), 
moist, medium dense to very dense

(Residual - Weathered Sandstone)

1207.6
0.4

1206.5
1.5

1199.3
8.7

TOR @ 8.7'
BOB @ 8.7'

Backfilled with Bentonite chips and drill cuttings.
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/5/13

6/5/13

Brandon Trigg

PB-08

1211.0

4.0

N/A Backfilled

 S-1 

 S-2 

 S-3 

 S-4 

 S-5 

 S-6 

 R-1 

 R-2 

 R-3 

 R-4 

 R-5 

 R-6 

 1.0 

 1.1 

 1.0 

 0.9 

 1.1 

 0.1 

 2.1 

 2.8 

 2.9 

 2.0 

 4.9 

  

  

  

  

  

  

 0 

 10 

 28 

 85 

 82 

 3-4-9 

 9-21-42 

 29-42-50\4 

 12-16-22 

 16-29-50\2 

 50\1 

  

  

  

  

  

  

cl

SM

0.0-0.5' Topsoil

0.5-1.5' Brown silty clay, little sand, trace gravel (rock fragments), 
damp, stiff

(Residual)

1.5-7.6' Brown silty sand with gravel (rock fragments), damp, 
dense to very dense

Gravel primarily sandstone
Lab Analysis: 1.5-4.5' (SM)
Natural Moisture Content = 9.5%

(Residual - Weathered Sandstone)
TOR @ 7.6'

7.6-26.8' Brown to gray sandstone, medum to hard, moderately 
weathered to slightly weathered, thinly bedded to thickly bedded, 
very closely fractured to widely fractured

Silty clay lens @ 11.2'-11.8'
7.6-14.1' Thinly bedded, closely spaced fractures, 

moderately weathered
14.1-26.8' Medium to thickly bedded, medium to widely 

spaced fractures, slightly weathered
Water stained bedding planes and fractures throughout
Vugs below 24.0'
RQD = 44%

1210.5
0.5

1209.5
1.5

1203.4
7.6

(Continued on Sheet 2)
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SAMPLE DESCRIPTION

112IC05456
Carroll County Energy

HSA Split Spoon

L.G. Hetager Drilling, Inc.

6/5/13

6/5/13

Brandon Trigg

PB-08

1211.0

4.0

N/A Backfilled

 R-6 

 R-7 

 4.9 

 5.0 

 30 

 46 

  

  

26.8-30.0' Brown to gray claystone, very soft to soft, highly 
weathered, indiscernible bedding, very closely fractured

RQD = 0%

30.0-33.0' Brown to gray sandstone, medium hard, moderately 
weathered, medium bedded, closely spaced fractures to medium 
spaced fractures

Carbonaceous nodules and laminations throughout
RQD = 77%

1184.2
26.8

1181.0
30.0

1178.0
33.0

(Continued from Sheet 1)

BOB @ 33.0'

Backfilled with Bentonite chips and drill cuttings.



Photograph 1: PB-01 offset, Box 1 of 1

Photograph 2: PB-05 Box 1 of 1



Photograph 3: PB-08, Box 1 of 2

Photograph 4: PB-08, Box 2 of 2



 

 

APPENDIX B 

TEST BORING LOCATIONS AND GEOLOGIC CROSS-SECTIONS  

  











 

 

APPENDIX C 

LABORATORY RESULTS 
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0.0010.010.1110100

2

Clay Size < 0.002 mm

Sandy SILT (ML)(3.0'-6.0')(MC=11%)

Sandy Lean CLAY (CL)(Bag Sample)(MC=12%)

Sandy Lean CLAY (CL)(Bag Sample)(MC=14.5%)

Lean CLAY with Sand (CL)(1.5'-4.5')(MC=14.5%)

Silty SAND with Gravel (SM)(3.0'-6.0')(MC=11%)

COBBLES

14

Specimen Identification

Specimen Identification

PI Cc

D10

41 3/4 100 140

U.S. SIEVE OPENING IN INCHES

3

D60

0.057

0.128

0.051

0.029

0.846

75

75
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75

0.011
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0.006

0.057

200

fine

GRAIN SIZE DISTRIBUTION

20 301.5

coarse medium
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Classification
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56.0
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77.0

33.0
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fine

SAND
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E
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N
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 F
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E
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 W

E
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T

40

U.S. SIEVE NUMBERS

4

PB-01
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PB-05

PB-06

LL PL

6 810

%Gravel %Sand %Silt %Clay

PB-01

PB-02

PB-04

PB-05

PB-06

60

coarse

D30

3.0

5.0

5.0

1.5

3.0

16

28

30

28

31

24

27.0

39.0

29.0

20.0

41.0

7.0

5.0

5.0

3.0

26.0

Project:
PSI Job No.:
Location:

Tetra Tech
01391119
#112IC05456
Carroll Energy

Professional Service Industries, Inc.

1061 Trumbell Avenue, Suite G

Girard, OH  44420

Telephone:  (330) 759-0288

Fax:  (330) 759-0923
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0.0010.010.1110100

2

Clay Size < 0.002 mm

Silty SAND with Gravel (SM)(1.5'-4.5')(MC=9.5%)

COBBLES

14

Specimen Identification

Specimen Identification

PI Cc

D10

41 3/4 100 140

U.S. SIEVE OPENING IN INCHES

3

D60

0.68475 0.08

200

fine

GRAIN SIZE DISTRIBUTION

20 301.5

coarse medium

1.5

Classification

D100

50

29.0

19 2

6

Cu

fine

SAND
SILT OR CLAY

GRAVEL

1/23/8

HYDROMETER

3

GRAIN SIZE IN MILLIMETERS
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U.S. SIEVE NUMBERS
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Project:
PSI Job No.:
Location:

Tetra Tech
01391119
#112IC05456
Carroll Energy

Professional Service Industries, Inc.

1061 Trumbell Avenue, Suite G

Girard, OH  44420

Telephone:  (330) 759-0288

Fax:  (330) 759-0923



Sample Details
Sample ID: 01391119-1-S1 Date Sampled: 6/7/2013

Date Received: 6/13/2013 Sampled By: Client

Specification: D1557/T180 Modified Proctor Source: On Site Material

Material: Brown Sandy Lean Clay Sampling Method: Bulk

General Location: Carroll Energy Location: PB-02

Tested By: Frank Bartholomy

Test Results
ASTM D 698 - 07

Maximum Dry Density (lbf/ft³): 125.7
Corrected Maximum Dry Density
(lbf/ft³):

125.7

Optimum Moisture Content (%): 10.6
Corrected Optimum Moisture
Content (%):

10.6

Method: A

Preparation Method: Dry

Rammer Type: round

Specific Gravity (Fines): 2.67

Retained Sieve No 4 (4.75mm) (%): 6

Passing Sieve No 4 (4.75mm) (%): 94

Dry Density - Moisture Content Relationship
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Proctor Test Report

Professional Service Industries, Inc.
1061-G Trumbull Avenue
Girard, OH  44420

Phone: (330) 759-0288
Fax: (330) 759-0923

Report No: PTR:01391119-1-S1

Project: CARROLL ENERGY 112IC05456
CARROLL COUNTY, OH

Client: TETRA TECH CONSTRUCTION
6715 TIPPECANOE ROAD, SUITE C
CANFIELD,    44406

CC:

Page 1 of 1Form No: 110031, Report No: PTR:01391119-1-S1 © 2000-2011 QESTLab by SpectraQEST.com

Comments



Sample Details
Sample ID: 01391119-1-S2 Date Sampled: 6/7/2013

Date Received: 6/13/2013 Sampled By: Client

Specification: D1557/T180 Modified Proctor Source: On Site Material

Material: Brown Sandy Lean Clay Sampling Method: Bulk

General Location: Carroll Energy Location: PB-04

Tested By: Frank Bartholomy

Test Results
ASTM D 698 - 07

Maximum Dry Density (lbf/ft³): 129.8
Corrected Maximum Dry Density
(lbf/ft³):

129.8

Optimum Moisture Content (%): 9.3
Corrected Optimum Moisture
Content (%):

9.3

Method: A

Preparation Method: Dry

Rammer Type: round

Specific Gravity (Fines): 2.66

Retained Sieve No 4 (4.75mm) (%): 10

Passing Sieve No 4 (4.75mm) (%): 90

Dry Density - Moisture Content Relationship
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Proctor Test Report

Professional Service Industries, Inc.
1061-G Trumbull Avenue
Girard, OH  44420

Phone: (330) 759-0288
Fax: (330) 759-0923

Report No: PTR:01391119-1-S2

Project: CARROLL ENERGY 112IC05456
CARROLL COUNTY, OH

Client: TETRA TECH CONSTRUCTION
6715 TIPPECANOE ROAD, SUITE C
CANFIELD,    44406

CC:

Page 1 of 1Form No: 110031, Report No: PTR:01391119-1-S2 © 2000-2011 QESTLab by SpectraQEST.com

Comments



 

 

APPENDIX D 

EARTHQUAKE AND SEISMIC DESIGN RISK FACTS 







This foregoing document was electronically filed with the Public Utilities 

Commission of Ohio Docketing Information System on 

11/15/2013 1:22:09 PM

in

Case No(s). 13-1752-EL-BGN

Summary: Application Appendix E: Preliminary Subsurface Exploration Report electronically
filed by Ms. Miranda R Leppla on behalf of Carroll County Energy LLC
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