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EXECUTIVE SUMMARY

A geotechnical investigation has been performed on the Jeptha tower site, located in

Morgan County, Kentucky. This site is readily accessible. Alocation map is shown in

Figure 1 ofthis report. Four (4) borings were advanced todepths ranging from 19.5 ft.
to 25.2 ft. The following geotechnical considerations were identified:

• Borings utilized for this study encountered soft clays to a depth of 10 ft.

Underlying shales and sandstone were encountered to a depth of25.2ft. The

estimated proposed base elevation of tower foundation is 1185.0 ft.

• This site is next to an already existing tower.

• The allowable bearing capacities of the underlying shales is estimated at

6tsf.

• The 2015 International Building Code seismic site classification for this site is

"B".

• We are recommending thefooting be placed in thebedrock. The overlying clays

and silt have high moisture contents and low strength values.

• Close monitoring of the construction operations discussed herein will be critical
in achieving the design subgrade support. We therefore recommend that

ERMC2 be retained to monitor this portion of the work.

This executive summary is included to provide a general overview of the project

and should not be relied upon except for the purpose it was prepared. Please rely

on the complete report for the information on the findings, recommendations and

all other concerns.

C
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1. INTRODUCTION

ERMC2 was retained by Mr. Marty Thacker of Appalachian Wireless to prepare a

geotechnical engineering report for the proposed tower site located on the Jeptha

Property, in Morgan County, Kentucky. Asite location map is shown in Figure No. 1.

Four (4) borings were advanced to depths ranging from 19.5 ft. to 25.2 ft. Horn and

Associates, Inc. provided drilling services to obtain these borings. Logs ofthe borings
along with a boring location plan are included in Appendix A. The purpose of these

services is to provide information and geotechnical engineering recommendations

relative to subsurface conditions, earthwork, seismic considerations, groundwater

conditions and foundation design.

2.0 PROJECT DESCRIPTION

The proposed communication facility will consist of a self-supporting tower of

undetermined height and ancillary support areas. The provided footing area will be

approximately 40 ft. x 40 ft. with an estimated base of the tower footer elevation at

1185.0 ft. Based upon information provided, we estimate the structural loads will be

similar to the following conditions;

CONDITION LOAD

Total Shear 40 Kips

Axial Load 50 Kips

We anticipate that overturning will govern the structural design. If the loading is

significantly different than these expected values, ERMC2 should be notified to re-

evaluate the recommendations provided in this report.

Environmental Resources ManagementConsulting Company, LLC
230 Swartz Drive . Hazard, Kentucky 41701 . phone(606) 436-1111 »fax(606) 435-0668
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3.0 SITE DESCRIPTION & HISTORICAL MINING

3.1 GENERAL INFORMATION

The site location isa disturbed relatively flat ridge line in Morgan County. The site has

reasonable vegetative cover. ERMC2 reviewed available historical mine maps from

the Kentucky Division of Mine Safety, Kentucky Mine Mapping Information System

("KMMIS"). Based on available data, no historical surface and underground mining
has occurred.

4.0 FIELD EXPLORATION

4.1 SITE INFORMATION

Asitedrawing was provided by the client on the Jeptha Property. Theproposed tower

location was established and tied to the existing boundary. An estimated footer

location was determined and boring locations were placed at the corners ofproposed

foundation for the towers support.

4.2 BORING DATA

Four (4) borings were made in the relative positions shown on the Boring Location

Map in Appendix A. The boring logs and resulting data are also included in Appendix

A. The borings were made with a track mounted boring rig using hollow-stem augers

and employing standard penetration resistance methods (ASTM D-1586, which

includes 140-pound hammer, 30-inch drop, and two-inch-O.D. split-spoon sampler) at

maximum depth intervals of five feet or at major changes in stratum, whichever

occurred first. The disturbed split-spoon samples were visually classified, logged,

sealed in moisture-proof jars, and taken to the ERMC2 laboratory for study. The

depths where these "A"-type split-spoon samples were collected are noted on the

boring logs. The results of the natural moisture contents by boring and interval are

shown in Table 1.

Environmental Resources ManagementConsulting Company, LLC
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TABLE 1

RESULTS OF NATURAL MOISTURE CONTENT TESTS (ASTM D-4643)

BORING NO. DEPTH INCREMENT, (FT.)
NATURAL

MOISTURE

CONTENT, %

B1 2.5-4.0 10.6 %

B1 5.0-6.5 13.2%

B1 7.5-9.0 12.4%

B1 10.0-11.0 7.4 %

B2 1.5-3.0 9.9 %

B2 4.0-5.5 10.4%

B2 6.5-8.0 10.9%

B2 9.0-10.2 12.8 %

B3 2.0-3.5 9.0 %

B3 4.5-6.0 9.0 %

B3 7.0-8.5 6.3%

B3 9.5-10.0 9.7%

B4 2.0-3.5 8.4%

B4 4.5-6.0 13.9%

B4 7.0-8.5 10.9%

The borings encountered soft clay and silty soils to a maximum depth of 11.0 ft. The
borings were extended by "NX" size rock core that were taken to confirm the presence
of rock at the site and to determine its physical characteristics. The core was made

with "NX" size diamond coring equipment. These rock cores range in depth from 9.5
ft. to 25.2 ft. The position atwhich the core was taken are indicated on the boring logs
and shown on the boring location map in Appendix A. The corresponding Rock Quality
Data Ratings (ROD) are shown in Table No. 2. This boring demonstrates the full

geologic column at thesite. Rock-quality designation (ROD) isa rough measure ofthe
degree ofjointing or fracture in a rock mass, measured as a percentage of the drill
core in lengths of10 cm or more. High-quality rock has an ROD of more than 75%,
low quality of less than 50%. Rock quality designation (ROD) has several definitions.

Environmental Resources Management Consulting Company, LLC
230 Swartz Drive • Hazard, Kentucky 41701 . phone (606) 436-1111 • fax (606) 435-0668



ff

(C

TABLE NO. 2

ROCK QUALITY

Boring Run Interval ROD Values % Description

B1 11.0-16.0 48% Grey Shale

B1 16.0-25.0 70% Shale / Sandstone

B2 10.2-15.2 44% Grey Shale

B2 15.2- 20.2 46% Grey Shale/ Sandstone

B2 20.2-25.2 48% Grey Shale/ Sandstone

B3 10.0-20.0 76% Grey Shale/ Sandstone

B4 9.5-19.5 87% Grey Shale/ Sandstone

Photographs of the cores are Inclucleci in Appendix Aof this report.

4.3 GROUNDWATER

Groundwater observations were made during the drilling operations (by noting the
depth to water on the drilling tools) and in the open boreholes following withdrawal of

the drilling augers. Groundwaterwas found at the surface at boring B-1 and at a depth

of 3.8 ft. at boring B-2.

4.4 SEISMIC SITE CLASSIFICATION

Based on the encountered soil conditions at the project site and our recommendations,

the site classification was determined to be "Site Class B" Rock" per the 2015

Kentucky Building Code. In addition, a Sdscoefficient of0.120 g was calculated, and

a Sdi coefficient of 0.055 g was also calculated for design based on the

aforementioned building code.

Environmental Resources ManagementConsulting Company,LLC
230Swartz Drive • Hazard. Kentucky 41701 . phone(606) 436-1111 . fax(606) 435-0668
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5.0 DISCUSSION AND RECOMMENDATIONS

5.1 GENERAL

The structure will be a self-supporting free standing tri-pole tower. Due to wind
loading, lattice tower foundations can experience both vertical loads and horizontal

loads. The vertical loads act in both an upward and downward direction as the tower

attempts to overturn and can act in any directions.

5.2 FOUNDATIONS

It is our understanding that the foundations for these structures can be designed to
bear on low bearing pressure soils. This report demonstrates the different expected
bearing capacities based upon the type of material encountered from the boring logs
and sampling taken at the site.

Approximately 10 feet of soil and predominately soft clays (OH) are present at this
proposed location. Standard penetrations tests were conducted on 2.5 foot intervals

^ in this material. The blow counts ranged from 1to 5. The material was very soft and
high in moisture. Shales with sandstone lenses were found from 10 ft. to 22 ft.

Sandstone was found from 22 ft. to 25 ft.

5.3 SHALLOW FOUNDATIONS

Typically, we do not recommend shallow foundations on sites consisting of soft clay
material. Significant settlement can and is likely to occur once the final structure's

loading is in place. No settlement calculations have been evaluated for this report.
Based upon the laboratory and field testing, visual inspection of the materials and

practical experience we have estimated that the bearing capacity of the clays to be
less than 500 psf.

Ifshallowfoundations are used, we recommend that site be over excavated to the rock

below the footing subgrade and ten feet outside the footing area. Any large rock and
unsuitable material will beremoved and backfilled with a select backfill or dense grade
aggregate. The material is to be placed in 8 inch horizontal lifts, compacted to not less

r than 95% of the maximum density as determined in accordance with the standard
proctor dry unit weight (ASTM D-968) and within +2% and -2% of the optimum

Environmental Resources Management Consulting Company, LLC
230 Swartz Drive • Hazard, Kentucky 41701 • phone (606) 436-1111 • fex (606) 435-0668



( moisture content. This would remediate the site with engineered fill and provide a
bearing capacity of 2500 psf.

It is furthermore recommended that the slabs-on-grade be supported on 4 to 6-inch

layer of relatively clean granular material such as sand and gravel or crushed stone.
This is to help distribute concentrated loadsand equalize moisture conditions beneath

the slab. Proper drainage must be incorporated into this granular layer to preclude
future wet areas in the finished slab-on-grade. However, all topsoil and/or other

deleterious materials encountered during site preparation must be removed and

replaced with 4000 psi. concrete below the foundation base. Provided that a minimum

of 4 inches of granular material is placed below the new slab-on-grade, a modulus of
subgrade reaction (kSO) of100 Ibs./cu. in. can be used for design ofthe slabs.

Supportstructurefor this towercan be placed as needed. It is recommended that test

pits are examined to insure that any of these structures are on the competent
materials. Ifpockets of soft, loose or otherwise unsuitable material are encountered in

^ the footing excavations and it is inconvenient to lower the footings, the proposed
footing elevations may be re-established by backfilling after the undesirable material

has been removed. The undercut excavation beneath each footing should extend to

suitable bearing soils and the dimensions of the excavation base should be

determined by imaginary planes extending outward and down on a 1 (vertical) to 1
(horizontal) slopefrom the base perimeter ofthe footing. The entire excavation should

then be refilled with a well-compacted engineered fill, or lean concrete (Please note

that the width ofthe lean concrete zone should be equal orwider than the width ofthe

overlying footing element). Special care should beexercised to remove any sloughed,

loose or soft materials near the base of the excavation slopes. In addition, special
care should be taken to "tie-in" the compacted fill with the excavation slopes, with

benches as necessary, to insure that no pockets of loose or soft materials will be left

in place along the excavation slopes below the foundation bearing level. All Federal,

State, and Local regulations should be strictly adhered to relative to excavation side-

slope geometry.

(.
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5.2 DEEP FOUNDATIONS

We recommend that the foundations for this structure to be straight shaft drilled piers.
Based upon the available data and experience we recommend the following design
parameters.

TABLE NO. 3

Approx. Depth

(ft.)

Allowable

Skin

Friction

(psf.)

Allowable

End

Bearing

Pressure

(psf.)

Effective

Unit Weight

(pcf.)

Cohesion Internal

Angle of

Friction

(Degrees)

0-10

Soft Clays
200 N/A 120 20

10-20

Shales
1,500 12,000 150 30

10-20

Sandstone
2,200 20,000 160 35

The topten feet ofclays are not recommended for foundation placement. Minimal skin

friction values are provided for this material due to high moisture contents. The

presented cohesion has no safety factor. The skin friction and passive resistance have

a factor ofsafety of2. The allowable end bearing pressure hasan approximate safety
factor of 3. If the drilled piers are designed using the above design parameters,

settlements are not anticipated to exceed % inch.

5.5 BURIED UTILITIES

Excavations for buried utility pipelines should follow the guidelines set forth in this

report. Depending on the pipeline material, a minimum thickness of at least 0.5 feet

of select fine-grained granular bedding material should be used beneath all below-

grade pipes, with a minimum cover thickness ofat least3 feet to afford an "arching"

effect and reduce stresses on the pipe. The cover thickness may be reduced if the

external loading condition on the pipe is relatively light or if the pipe is designed to

withstand the external loading condition. It is not recommended that "pea-gravel" or

Environmental Resources Management Consulting Company, LLC
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^ other open-work aggregates be used for trench backfill since these materials are
nearly impossible to compact and have a tendency to pond water within their

interstices.

I 6.0 WARRANTY ~

Our professional services have been performed, our findings obtained and our

recommendations prepared in accordance with generally accepted geotechnical
engineering principles and practices. No other warranty, express or implied, is made.
While the services of ERMC2 are a valuable and integral part of the design and
construction teams, we do not warrant, guarantee, or insure the quality or
completeness of services provided by other members of those teams, the quality,
completeness, or satisfactory performance of construction plans and specifications
which we have not prepared, nor the ultimate performance ofbuilding site materials.

6.1 SUBSURFACE EXPLORATION

f Subsurface exploration is normally accomplished by test borings, although test pits
are sometimes employed. The method of determining the boring location and the

surface elevation at the boring is noted in the report, and is presented on the Boring
Location Plan oron the boring log. The location and elevation ofthe boring should be

considered accurate only to the degree inherent with the method used.

The boring log includes sampling information, description ofthe materials recovered,

approximate depth of boundaries between soil and rock strata and groundwater data.

The boring log represents conditions specifically at the location and time the boring
was made. The boundaries between different soil strata are indicated at specific

depths; however, these depths are in fact approximate and are somewhat dependent
upon the frequency ofsampling (The transition between soil strata is often gradual).
Free groundwater level readings are made at the times and under conditions stated

on the boring logs (Groundwater levels change with time and season). The borehole

does not always remain open sufficiently long enough for the measured water level to

coincide with the groundwater table.

"(
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( 6.2 LABORATORY AND FIELD TESTS
Laboratory and field tests are performed in accordance with specific ASTM standards

unless otherwise indicated. All determinations included in a given ASTM standardare

not always required and performed. Each test report indicates the measurements and

determinations actually made.

6.3 ANALYSIS AND RECOMMENDATIONS

The geotechnical report is prepared primarily to aid in the engineering design ofsite
work and structural foundations. Although the information in the report is expected to

be sufficient for these purposes, it is not intended to determine the cost of construction

or to stand alone as a construction specification.

Our engineering report recommendations are based primarily on data from test

borings made at the locations shown on a boring location drawing included. Soil

variations may exist between borings and these variations may not become evident

until construction. If significant variations are then noted, the geotechnical engineer

should be contacted so that field conditions can be examined and recommendations

( revised if necessary.
The geotechnical engineering report states our understanding as to the location,

dimensions and structural features proposed for the site. Any significant changes in

the nature, design, or location of the site improvements MUST be communicated to

the geotechnical engineer such that the geotechnical analysis, conclusions, and

recommendations can be appropriately adjusted. The geotechnical engineer should

be given the opportunity to review all drawings that have been prepared based on their

recommendations.

6.4 CONSTRUCTION MONITORING

Construction monitoring is a vital element of complete geotechnical services. The field

engineer/inspector is the owner's "representative" observing the work of the

contractor, performing tests as required in the specifications, and reporting data

developed from such tests and observations. The field engineer or inspector does not

direct the contractor's construction means, methods, operations or personnel. The

field inspector/engineerdoes not interfere with the relationship between the owner and

V the contractor and, except as an observer, does not become a substitute owner on

Environmental Resources Management ConsultingCompany, LLC
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site. The field inspector/engineer Is responsible for his own safety but has no
responsibility for the safety of other personnel atthe site. The field inspector/engineer
is an important member ofa team whose responsibility is to watch and test the work

being done and report to the owner whether that work is being carried out in general
conformance with the plans and specifications.

6.5 GENERAL

The scope of our services did not include an environmental assessment for the

presence or absence of hazardous or toxic materials in the soil, surface water,

groundwater or air, on, within or beyond the site studied. Any statements in the report
or on the boring logs regarding odors, staining of soils or other unusual items or

conditions observed are strictly for the information of our client.

To evaluate the site for possible environmental liabilities, we recommend an

environmental assessment, consisting of a detailed site reconnaissance, a record

review, and report of findings. Additional subsurface drilling and samplings, including
groundwater sampling, may be required.

r

(

This report has been prepared for the exclusive use of Appalachian Wireless, for
specific application to the proposed cellular tower located on the Jeptha Property
located in Morgan County, Kentucky. Specific design and construction

recommendations have been provided in the various sections ofthereport. The report
shall, therefore, be used in its entirety. This report is not a bidding document and shall

not be used for that purpose. Anyone reviewing this report must interpret and draw
their own conclusions regarding specific construction techniques and methods

chosen. ERMC2 is not responsible for the independent conclusions, opinions or

recommendations made by others based on the field exploratory and laboratory test
data presented in this report.

Environmental Resources Management Consulting Company, LLC
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( SPECIFICATIONS
I - GENERAL

1.0 STANDARDS AND DEFINITIONS

1.1 STANDARDS - All standards refer to latest edition unless otherwise
noted.

1.1.1 ASTM D-698-70 (Method C) "Standard Test Methods for
Moisture. Density Relations ofSoils and Soil Aggregate Mixtures
Using 5.5-lb (2.5 kg.) Rammer and 12-inch (305-mm) Drop".

1.1.2 ASTM D-2922 "Standard Test Method for Density ofSoil and Soil
Aggregate in Place by Nuclear methods (Shallow Depth)".

1.1.3 ASTM D-1556 "Standard Test Method for Density ofSoil in place
by the Sand-Cone Method".

1.2 DEFINITIONS

1.2.1 Owner - In these specifications the word "Owner" shall mean
Appalachian Wireless.

1.2.2 Engineer - In these specifications the word "Engineer" shall mean
the Owner designated engineer.

X Design Engineer - In these specifications the words "Design
Engineer" shall mean the Owner designated design engineer.

1.2.4 Contractor - In these specifications the word "Contractor" shall
mean the firm or corporation undertaking the execution of any
work under the terms of these specifications.

1.2.5 Approved - in these specifications the word "approved" shall refer
to the approval of the Engineer or his designated representative.

1.2.6 As Directed - In these specifications the words "as directed" shall
refer to the directions to the Contractor from the Owner or his

designated representative.

'(
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( 2.0 GENERAL CONDITIONS

2.1 The Contractor shall furnish all labor, material and equipment and
perform all work and services except those setout and furnished by the
Owner, necessary to complete In a satisfactory manner the site
preparation, excavation, filling, compaction, grading as shown on the
plans and as described therein.

This work shall consist of all mobilization clearing and grading, grubbing,
stripping, removal of existing material unless otherwise stated,
preparation of the land to be filled, filling of the land, spreading and
compaction ofthe fill, and all subsidiary work necessary to complete the
grading of the cut and fill areas to conform with the lines, grades, slopes,
and specifications.

This work Is to be accomplished under the observation of the Owner or
his designated representative.

2.2 Prior to bidding the work, the Contractor shall examine. Investigate and
Inspect the construction site as to the nature and location of the work,
and the general and local conditions at the construction site. Including,
without limitation, the character of surface or subsurface conditions and
obstacles to be encountered on and around the construction site; and

( shall make such additional Investigation as he may deem necessary for
the planning and proper execution of the work.
If conditions otherthanthose Indicated are discovered by the Contractor,
the Owner should be notified Immediately. The material which the
Contractor believes to be a changed condition should not be disturbed
so that the owner can Investigate the condition.

2.3 The construction shall be performed under the direction of an
experienced engineerwho Is familiar with the design plan.

(
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( II - ENGINEERED FILL BENEATH STRUCTURES
CLEARING AND GRADING SPECIFICATIONS

1.0 GENERAL CONDITIONS

The Contractor shall furnish all labor, materials, and equipment, and perform all work
and services necessary to complete in a satisfactory manner the site preparation,
excavation, filling, compaction and grading as shown on the plans and as described
therein.

This work shall consist of all clearing and grading, removal of existing structures unless
otherwise stated, preparation of the land to be filled, filling of the land, spreading and
compaction ofthe fill, and all subsidiary work necessary tocomplete the grading ofthe
cut and fill areas to conform with the lines, grades, slopes, and specifications.

This work isto be accomplished under theconstant and continuous supervision ofthe
Owner or his designated representative.
In these specifications the terms "approved" and "as directed" shall refer to directions
to the Contractor from the Owner or his designated representative.

2.0 SUBSURFACE CONDITIONS

Prior to bidding the work, the Contractor shall examine, investigate and inspect the
construction site as to the nature and location of the work, and the general and local
conditions at the construction site, including without limitation, the character of surface
or subsurface conditions and obstacles to be encountered on and around the
construction site; and shall make such additional investigation as he may deem
necessary for the planning and proper execution of the work. Borings and/or soil
investigations shall have been made. Results of these borings and studies will be
made available by the Owner to the Contractor upon his request, but the Owner is not
responsible for any interpretations or conclusions with ErMC2t thereto made by the
Contractor on the basis of such information, and the Owner further has no
responsibility for the accuracy of the borings and the soil investigations.
If conditions other than those indicated are discovered by the Contractor, the Owner
should be notified immediately. The material which the Contractor believes to be a
changed condition should not be disturbed so that the Owner can investigate the
condition.

3.0 SITE PREPARATION

Within the specified areas, all trees, brush, stumps, logs, tree roots, and structures
scheduled for demolition shall be removed and disposed of.
All cutand fill areas shall be properly stripped. Topsoil will be removed to its full depth
and stockpiled for use in finish grading. Any rubbish, organic and otherobjectionable

/ soils, and other deleterious material shall be disposed ofoff the site, or as directed by
the Owneror his designated representative ifon site disposal is provided. In no case
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'( objectionable material be allowed in or under the fill unless specifically
authorized in writing.
Prior to the addition of fill, the original ground shall be compacted to job specifications
as outlined below. Special notice shall be given to the proposed fill area at this time.
If wet spots, spongy conditions, orgroundwater seepage isfound, corrective measures
must be taken before the placement of fill.

4.0 FORMATION OF FILL AREAS

Fills shall be formed of satisfactory materials placed in successive horizontal layers of
not more than eight (8) inches in loose depth for the full width of the cross-section.
The depth of lift may be increased if the Contractor can demonstrate the ability to
compact a larger lift. If compaction is accomplished using hand-tamping equipment,
lifts will be limited to 4-inch loose lifts. Engineered fill placed below the structure
bearing elevation shall be compacted to at least 95% of the maximum dry unit weight
with a moisture content within 2% of the optimum moisture content as determined by
the modified Proctor test. The top size of the material placed shall not exceed 4
inches.

All material entering the fill shall be free of organic matter such as leaves, grass, roots,
and other objectionable material.
The operations on earth work shall be suspended at any time when satisfactory results

( cannot be obtained because of rain, freezing weather, or other unsatisfactory
conditions. The Contractor shall keep the work areas graded to provide the drainage
at all times.

The fill material shall be ofthe proper moisture content before compaction efforts are
started. Wetting or drying of the material and manipulation to secure a uniform
moisture content throughout the layer shall be required. Should the material be too
wet to permit proper compaction or rolling, all work thus affected shall be delayed until
the material has dried to the required moisture content. The moisture content of the
fill material should be no more than two (2) percentage points higher or lower than
optimum unless otherwise authorized. Sprinkling shall be done with equipment that
will satisfactorily distribute the water over the disced area. Any areas inaccessible to
a roller shall be consolidated and compacted by mechanical tampers. The equipment
shall be operated in such a manner that hardpan, cemented gravel, clay or other
chunky soil material will be broken up into small particles and become incorporated
with the other material in the layer.
In the construction of filled areas, starting layers shall be placed in the deepest portion
of the fill, and as placement progresses, additional layers shall be constructed in
horizontal planes. Original slopes shall be continuously, vertically benched to provide
horizontal fill planes. Thesize ofthe benchesshall be formed so that the base ofthe

Y bench is horizontal and the back of the bench is vertical. As many benches as are
V necessary to bring the site to final grade shall be constructed. Filling operations shall
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( begin on the lowest bench, with the fill being placed in horizontal eight (8) inch thick
loose lifts unless otherwise authorized. The filling shall progress in this manner until
the entire first bench has been filled, before any fill is placed on the succeeding
benches. Proper drainage shall be maintained at all times during benching and filling
of the benches, to insure that all water is drained awayfrom the fill area.
Frozen material shall not be placed in the fill nor shall the fill be placed upon frozen
material.

The Contractor shall be responsible for thestability ofall fills made under thecontract,
and shall replace any portion, which in the opinion of the Owner or his designated
representative, has become displaced due to carelessness or negligence on the part
of the Contractor. Fill damaged by inclement weather shall be repaired at the
Contractor's expense.

5.0 SLOPE RATIO AND STORM WATER RUN-OFF

Slopes shall not be greater than 2 (horizontal) to 1 (vertical) in both cut and fill, or as
illustrated on the construction drawings. Excavations shall be constructed in
accordance with all Federal, State and local codes relative to siope geometry.

r

(

6.0 GRADING

The Contractor shall furnish, operate, and maintain such equipment as is necessary
toconstruct uniform layers, and control smoothness ofgradefor maximum compaction
and drainage.

7.0 COMPACTING

The compaction equipment shall be approved equipment ofsuchdesign, weight, and
quantity to obtain the required density in accordance with these specifications.

8.0 TESTING AND INSPECTION SERVICES

Testing and inspection services will be provided by the Owner.
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( III- DRILLED PIER INSTALLATION

1.0 DRILLING PROCEDURE

1.1 Drilled piers will be installed with large caisson drill rigs capable of torque
and crowd forces sufficient to install drilled piers at the project site given
the in-situ soil conditions.

1.2 The drill rig kelly bar and auger will be carefully and accurately placed
over the centerline ofthe drilled pier. The Contractor is responsible for
providing necessary surveying to verify drilled pier location before,
during, and after the drilled pier installation.

1.3 The augers are advanced downwards as they are rotated such that
drilling of the soil mass is efficiently accomplished. Depending on the
subsurface conditions, and the requirements for the given project, a
temporary steel casing should be installed at thistime to preclude caving
of the soil and/or broken rock mass being penetrated.

2.0 CASING INSTALLATION

2.1 The casing will be checked for centerline accuracy and plumbness by
^ the Contractor's survey crew. During casing installation, the Contractors

survey crew will verify alignment with instruments. If plumbness and
alignment are not within tolerance as determined by the Contractors
survey crew, the casing will be extracted and re-aligned as necessary.

2.2 Thedrill rig will remove soil and bedrock material from within the casing
to the drilled pierdesign tipelevation. Asteel casing, or "Sonotube"shall
be inserted into the borehole to preclude cave-insand/or instability in the
borehole.

2.3 The bearing surface within the drilled pier will be inspected by a
registered Professional Engineer prior to being approved for structural
concreting.

3.0 INSTALLATION OF THE REBAR CAGE

3.1 An epoxy coated spiral reinforcing steel cage will be installed while in the
drilled pier borehole.

3.2 T0assist in assuring that the reinforcing steel cage does notsettle during
concrete pumping, a mat of reinforcing steel bars will be installed across
the bottom of the reinforcingsteel cage perpendicular to the vertical axis

^ of the cage. The exact number of bars will be determined and installed
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by the Structural Engineer. The number of rebar boots used on the
bottom of the cage will also be determined by the Structural Engineer.

3.3 The reinforcing steel cage will be lowered into the drilled pier borehole,
while drilled pier spacers are placed at intervals as required by the
Structural Engineer. The reinforcing steel cage will be checked for
alignment by the Contractors survey crew.

3.4 The crane will remain attached to the reinforcing steel cage while the
concrete pump outlet pipe is lowered to just above the bottom of the
drilled pier. The concrete pump pipe sections will bewelded together to
assure that do not separate during pumping.

4.0 CONCRETING OF THE DRILLED PIER

4.1 Concrete pumping may commence once the bearing surface has been
approved in accordance with Clause 2.3

4.2 A three inch trash pump will be used to pump slurry and/or water from
within the casing and from above the newly pumped concrete.

^ 4.3 The concrete pump outlet pipe will maintain at least ten (10) feet of
;' embedment into the fresh concrete. The concrete level in the casing will

be monitored.

4.4 The casing will be completely extracted with the crane and/or vibratory
hammer. Caissonclamps on the vibratory hammer (if applicable) will be
adjusted to the proper dimension to withdrawal the casing.

4.5 The concrete will be terminated at the top of drilled pier elevation and
screeded flat.

4.6 The upper reinforcing steel dowel cage will be lowered into the concrete
to the embedment elevation. Ifnecessary, the concrete will be vibrated
to assist in placement. Alignment will be verified by the Contractors
survey crew and the cage will be sufficiently braced.

(C
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C IV - GUIDELINES FOR EXCAVATIONS AND TRENCHES

The following represents some general guidelines relative to the design and
construction of excavations and trenches. It must be emphasized that these
guidelines are not intended to represent a "safety plan." but rather are presented
herein to provide general guidance with regard to the design characteristics and safety
measures for excavations and trenches.

1. Check with the following utilities prior to breaking ground;
• Sewer

• Telephone
• Fuel

• Electric

• Water

• Gas

• Cable

When utility companies or owners do not respond to your request within 48
hours, the contractor may only then proceed provided the contractor does so
with caution by using detection equipmentor other acceptable means to
locate utility installations.

Once the excavation is open, the contractor should protect and support the
exposed underground utilities or remove installations to safeguard workers and
prevent damage to exposed utilities.

2. Access and egress ramps must be designed by a "competent person" and
structural ramps used forequipment must be designed bya "competent person"
with qualified knowledge in structural design. In addition:
• Ramps must be secured to prevent displacement;
• Ramps used in lieu of steps must have cleats to preventslipping; and
• Trenching excavations four feet or greater in depth must have a stairway,

ladder, ramps or other safe means to egress with lateral travel no more than
25 feet.

5.0 3. Workers must be provided with reflector garments, such as warning
orange or red vests, when exposed to vehicular traffic.

4. Contractors must not allow workers to work under or near equipment when there
is danger of falling debris, spillage or equipment-related injuries.

5. Mobile equipment, operating adjacent to an open excavation or approaching the
edge of an excavation, must have one of the following when the operator's view
is obstructed:

• Warning System
• Mechanical Signals
• Barricades

• Stop Logs

r

(
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( • Hand Signals

r

(

6. The contractor must check the atmosphere for hazardous gases and oxygen
deficiencies when excavating four feet or greater around landfills, or when
hazardous substances are stored nearby, and when the contractor expects
there could be any exposure to the workers.

7. When hazardous atmospheric conditions exist, or when conditions could change,
the contractor must make emergency rescue equipment readily available
including breathing apparatus, safety harnesses with life lines and a basket
stretcher.

8. When workers enter bell-bottom pier holes or other deep and confined excavations,
the worker must wear (at all times while performing work in the confined space)
a separate life line attached to a harness. The line must be attended by
someone above while work is being performed. The worker must check for
hazardous atmospheric conditions prior to entry.

9. The contractor must ensure that water does not accumulate in open excavations
and must inspect the excavation prior to allowing workers to re-enter after
heavy rains.

10.Adjacent structures (buildings, walls, etc.) must be supported orsecured to prevent
worker exposure to unsafe conditions and damage to existing structures.

11.A registered professional engineer must approve operations when a contractor
underpins existing structures to ensure worker safety and prevent damage to
existing structures.

12. Workers must not be exposed to loose soil and rock or materials in and around
excavations. Materials, such as removed soil and rock, must not be stored
closer than two feet from the edge of the excavation.

13. Daily inspections of the excavation, the adjacent areas and protective systems
must be made by a "competent person" for evidence of possible cave-ins,
indications of failure of protective systems, hazardous atmospheres or other
hazardous conditions. The "competent person" must stop work immediately
and remove workers from the excavation when conditions change and pose a
threat to their safety.

14.Workers must not be exposed to fall hazards associated with excavations.
Protective walkways or bridges with standard guard rails must be provided.

15.All wells, pits, shaftsetc. mustbe barricaded or covered. After completion ofwork,
all wells, pits, shafts etc. must be backfilled.
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V - GENERAL CONCRETE SPECIFICATIONS

1.0 GENERAL

It Is the Intent of this specification to secure, for every part ofthe work, concrete
of homogenous structure which, when hardened, will have the required strength
and resistance to weathering. To this end, the limiting values ofconcrete and the
requirements hereinafter specified must be met. Standard tests of the cement,
aggregates, concrete and reinforcement will be made by the Owner as It sees fit.
The Contractor shall furnish the material for all required samples plus such labor
as required to obtain samples. The Contractor shall provide to authorized
representatives of the Owner, convenient access to all parts of the work of all
concreting operations for the purpose of sampling and Inspection.

2.0 SCOPE

Contractor shall furnish all materials, labor, services, transportation, tools,
equipment, and related Items required to complete work indicated on the
drawings and/or specified.

Unless otherwise noted oras modified by more stringent requirements specified
herein, all plain and reinforced concrete work shall be performed In full
compliance with applicable requirements of the Building Code Requirements

( for Reinforced Concrete ACI 318.
Contractor shall obtain Owner's approval of all subgrades, footing bottoms,
forms, and reinforcementjust prior to placing concrete.
Contractor shall coordinate thework specified in this section with thatspecified
In other sections so that all anchors, pipes and other embedded Items are
properly installed before concrete is placed.
Contractor shall clean all exposed concrete surfaces and obtain approval of
Owner for method of cleaning.

3.0 MATERIALS

All materials shall be of the ErMC2tlve quality specified herein, delivered,
stored, and handled as to prevent Inclusion offoreign matter and damage by
dampness orbreakage. Packaged material shall be stored In original container
until ready for use. Materials showing evidence ofdampness orother damage
may be rejected.

A. Fine and Coarse Aggregates: Coarse and fine aggregates shall conform
to ASTM Specification CSS. The maximum size of aggregate shall not
be largerthan one-fifth (1/5) ofthe narrowestdimensions between forms,
or larger than three fourths (S/4) of the minimum clear spacing between
reinforcement.

1- Fine Aggregate: Sand shall be composed essentially of clean,
hard, strong, durable grains free of structurally weak grains.r(
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^ organic matter, loam, clay, silt, salt, mica or other fine materials
that may affectbonding of the cement paste.

2. Coarse Aggregate: Cement concrete shall consist of crushed
rock or screened gravel and shall be composed essentially of
clean, hard, strong and impermeable particles, resistant to wear
and frost and free from deleterious amounts of organic matter,
loam, clay, salts, mica, and soft, thin, elongated, laminated or
disintegrated stone, and shall be inert to water and cement.

Portland Cement: Portland cement shall conform to ASTM Specification
C150. Type I or Type II Portland Cement shall be used provided that
they are not intermixed during any one batch. Type II Portland Cement
shall not be used unless indicated on the plans.

C. Water: Water for mixing and curing shall be clean, fresh, and free from
deleterious materials.

D. Metal Reinforcement: Rebar shall be Grade 60 and with deformations
conforming to ASTH Specification A305. Welded wire mesh shall
conform to W4 x W4 size and be of Grade 60 steel.

E. Admixtures: Except as herein noted, admixtures shall not be used.

6.0 1. Under adverse weather conditions only retarding or
accelerating agents containing no chloride may be used.

2. Air-Entraining Agent shall be used for all concrete will give an
entrained air range of not less than 4 percent but no greater than
8 percent in the finished product. Under no circumstances shall
the air-entraining be interground with cement.

3. Approval in writing shall be required from Owner prior to the use
of any admixture.

4.0 FORM

Forms shall be constructed with proper shoring and cross-bracing,
safeguarding the total structure and specifically lateral stability and sufficiently
strong to stand vibrations of concrete and to carry, without appreciable
deflection or displacement, all dead and live loads to which they may be
subjected.

5.0 INSERTS, ETC.

Anchors, bolts, dowels, conduit, waterstops, vent pipes and other similar built-
in or concreted-in items shall be properly located, accurately positioned and
secured. The Contractor shall cooperate in placing of such items with other
contractors who require a fastening device for their work and he shall maintain
them in proper location during the progress of his work.

r

( 6.0 REINFORCEMENT
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( Reinforcement at the time concrete is placed shall be free from rust, scale or
other coatings that will destroy or reduce the bond.
Reinforcement shall beaccurately placed and securely tied at intersections and
shall be securely held in position during the placing of concrete by pacers,
chairs, or other approved supports.
The reinforcement of foundations, footings and other principal structural
members in which the concrete isdeposited against the ground shall not have
less than three (3) inches of concrete between it and the ground contact
surface. If concrete surfaces after removal of the forms are to be exposed to
the weather or to be in contact with the ground or rock, reinforcement shall be
protected with not less than two (2) inches of concrete.

7.0 CONCRETE

Concrete for the various parts ofthe work shall be of4000 pounds per square
inch compressive strength with a minimum 28-day cure. Contractor is
responsible to provide a mix of not less than 6 bags of cement per yard of
concrete and not more than 7 gallons ofwater per bag ofcement, producing a
minimum slump of 2-1/2 inches and a maximum slump of 4-1/2 inches.
Concrete that exceeds the above range of maximum or minimum slump
requirements may be rejected by the Owner. All concrete shall be air-entrained.
Contractors are required to furnish the name or names ofthe company(s) that
will be providing the mix. The Owner reserves the right to disapprove any
concrete supplier that has been known to supply an undesirable material to the
Owner on previous occasions.

8.0 DEPOSITING CONCRETE

4.1. Preparation for Placing Concrete: Before depositing concrete, the
Contractor shall:

1• Remove from space to be occupied by concrete all debris, including
snow, ice, and water unless otherwise permitted by Owner.

2. Provide diversion, satisfactory to Owner, of any flow ofwater to
an excavation so as to avoid washing the freshly deposited
concrete.

3. Coal the forms prior to placing of reinforcing steel as required in
form work.

4. Secure firmly in correct position, all reinforcement and other
items to be encased and remove therefrom all coating including
ice and frost.

f

(
B. Transportation of Concrete from Batch Plant: The concrete shall be

delivered to the site of the workand discharge shall be completed
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^ within 90 minutes after addition of the cement and water to the
aggregates. Each batch of concrete delivered at the job site shall be
accompanied by a time slip issued at the batching plant, bearing the
time ofcharging ofthe mixer drum with the cement and aggregates.

C. Transporting of Concrete from Mixer to Place of Final Deposit:
Transportation shall be done as rapidly as practical by means which
shall prevent the separation or loss of the ingredients. If chutes are
used, they shall be at a slope not flatter than one vertical to two
horizontal. Buggies or carts shall be equipped with pneumatic rubber
tires or surfaces of runways shall be sufficiently smooth or both so as
not to cause separation or segregation of concrete ingredients.
Concrete shall not be allowed to drop freely more than 4 feet. Where
greater drops are required, canvas "elephanttrunks" or galvanized iron
chutesequipped with suitable hopper heads shall be employed and a
sufficient number placed to insure thatthe concrete may be effectively
compacted into horizontal layers not exceeding 12 inches in thickness
with minimum lateral movements.

r
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D. Depositing of Concrete: Depositing of concrete shall:

1. Proceed continuously after once starting until reaching the end
of a section of construction joint location shown on the drawings,
or as approved by the Owner. The operations shall be
conducted so that no concrete is deposited on concrete
sufficiently hardened to cause formation of seams, and planes of
weakness.

2. Be as near as practical to its final position in the forms.

3. Proceed so as to maintain constantly a top surface which is
approximately level.

4. Be placed before initial set has occurred, and in no event after it
has contained its water content for more than 90 minutes.

5. Be thoroughly worked and compacted by means of suitable
tools to provide impermeability, durability and strength and shall
be thoroughly worked around reinforcements and embedded
items and into corners of forms and so as to be free from voids,
pockets or honeycombing. Particular care shall be taken to
provide impermeability.

E- Vibration Equipment: Vibration equipment shall be ofthe appropriate
type and shall, at all times, be adequate in number of units and power
of each unit to properly consolidate all concrete.

F. Monolithic Pours: Proper delivery of concrete shall be the Contractor's
responsibility in order to make a mono-lithic pour without delays and
changes of cold joints.
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9.0 CURING

All concrete work shall be protected from Injurious action by the sun, rain,
flowing water, frost and other injury and shall be covered with plastic after
application of curing compound for three (3) days on pours located above
ground.

Contractor shall not remove any formwork for a minimum period of 24 hours
after a concrete pour withoutwritten approval of the Owner.

10.0 CONCRETE FINISHES

Finishes of all exposed concrete shall be free ofdefects which impair its
durability or adversely affect is appearance. All such surfaces when stripped,
shall be uniform in appearance and any surfaces displaying any deviations
from adjacent uniform surfaces shall be rejected and subject to removal.

Finished work shall be level and plumb, true to lines, and dimensions.
Finished plane surfaces shall be smooth, and as nearly perfect as practical;
however, deviations from a true plane shall not exceed 1/8 inch when
measured from a 6-foot straight edge placed against the surface to any point
on the surface and under the straight edge.

All exposed surfaces shall have deflects corrects, protrusions removed, and
holes filled.
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APPENDIX A BORING DATA
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BORING NO. 1

BORING NO. 2
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BORING NO. 3

BORING NO. 4
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