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SECTION 01001
SUMMARY OF WORK

PART 1 - GENERAL

1.01

Spalding County Water Authority

DESCRIPTION

A.

Definition: The Work is defined as the construction of a new sewer system
for the Arthur K. Bolton overlay district in Spalding County, Georgia. The
principal components include new gravity sewer, one lift station, force main
and a new 200,000 gpd water resources facility.

Alternatives: None

Summary: Major areas of the Work consist of, but are not limited to, the
following items:

1.

A gravity sewer system with approximately 10,000 linear feet (LF) of
16-inch diameter PVC C900 DR 25 piping. Approximately 34
manholes will be installed with pipe cover ranging from 15 to 25 feet.
The gravity system would terminate at a proposed lift station near
Wani Road.

A submersible type lift station, the Wani Road Lift Station, equipped
with duplex submersible solids-handling pumps and convey flow to
the Water Reclamation Facility (WRF). The lift station design will
include a precast manhole wet well and a valve vault.

The lift station force main is approximately 2,240 LF of 8-inch
diameter HDPE DR 9 pipe, terminating at the WRF headworks.

A 200,000 gpd rated capacity WRF constructed of factory-built
above-grade steel tanks. The treatment technology will be activated
sludge type as pre-engineered and provided by Southwest Fluid
Products Inc and in accordance with performance criteria stipulated
in Section 11500. The major components include:

Grading and related site work for the new WREF.

Headworks with manual and mechanical screens.

Aeration basins with coarse bubble diffused aeration.

Swing Basin and Aerobic Digester also with coarse bubble
diffused aeration.

Secondary clarifiers.

Chlorine contact tank.

Chemical feed systems.

Air blowers.

Solids dewatering equipment.

Operations Building and garage.

. Water well and potable and non-potable water systems.

l. Primary and secondary (engine driven generator) electrical

oo oo
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power systems.
m. Instrumentation and control systems.
n. Gravity outfall to Cabin Creek.

PART 2 - PRODUCTS - (Not Used)

PART 3 — EXECUTION - (Not Used)

+++ END OF SECTION 01001 +++
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SECTION 01010
PROJECT PROCEDURES

PART 1 - GENERAL

1.01

1.02

SUMMARY

Section includes:

A. Lands and Rights-of-Way/Easements, and Permits

B. Access to and Contractor's use of the site

C. Coordination requirements

D. Construction procedures

LANDS AND RIGHTS-OF-WAY: EASEMENTS AND PERMITS

A. Access to the Work shall be limited to the right-of-way or easement area

provided for execution of the Work. The Contractor shall not enter any
adjacent private property without prior written approval from the property
owner. Proof of such approval shall be furnished to the Owner upon request. If
the Contractor deems additional permitting and access are required then they
shall be obtained by the Contractor and the Contractor shall bear the cost.

. If the Contractor performs any work or service for any property owner outside

the specified scope of the Contractor’s agreement with the Owner or has any
agreements with a private property owner for access to or for temporary use of
property outside of the right-of-way or easement area, a written agreement
shall be entered into with the private property owner(s) prior to any work or
service being performed or prior to any use by Contractor of the private
property and such agreement shall be provided to the Owner. The agreement
shall contain the following language, in addition to the terms agreed to between
the Contractor and the property owner:

“The Property Owner understands that Owner is not a party to this
Agreement, exercises no control over the means, methods, and execution
of this agreement, and that Owner assumes no responsibility for the
Contractor’'s compliance with the terms of this agreement. The Contractor
shall be solely liable for any and all claims, demands, and judgments
related to loss or damage to property or person (including death) arising
from or in any way related to the Contractor’s acts or omissions related to
the agreement.”
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1.03 ACCESS TO AND CONTRACTOR'S USE OF THE SITE

A. The space available to the Contractor for the performance of the Work, either
exclusively or in conjunction with others performing other construction as part
of the project, is shown on the drawings.

B. Equipment and vehicles used by the Contractor on the project shall be marked
with the Contractor’s name and telephone number.

1.04 COORDINATION REQUIREMENTS

A. Coordination with Owner:

1. Limit access through occupied areas to those days and times the Owner
approves. Occupied areas include areas in which the Owner's regular
operations will be going on or to which the Owner requires access during
the construction period.

2. When the following must be modified, provide alternate facilities acceptable
to the Owner:

a. Emergency means of egress
b. Utilities that must remain in operation
c. Informational signage

3. The Contractor shall notify the Owner immediately of any circumstances
that may jeopardize or that have interrupted utility service.

B. Security Procedures:
1. Limit access to the site to persons involved in the Work.
2. Provide secure storage for materials.
3. Secure completed work as required to prevent loss.

C. Coordination of Construction:

1. Inform each party involved, in writing, of procedures required for
coordination of the Work; include requirements for giving notice, submitting
reports, and attending meetings.

2. Inform the Owner in advance, 45 days prior to start, when coordination of
Work is required.
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D. Utilities Notification Prior to Construction:

1.

Georgia law mandates that, before beginning mechanical digging or
excavation work, Contractor shall contact Georgia 811 by using eRequest
on www.Georgia811.com or by calling 811 or 1-800-282-7411.

. Contractor may utilize EDEN (Excavation Digging Event Notification) web

application that enables Members and Professional Excavators to create,
manage, respond to, and edit Georgia 811 Locate Request Tickets.

Contractor shall retain records of notification and responses during the
course of the project until final Payment.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01 CONSTRUCTION

A. General Examination Requirements:

1.

Prior to performing work, examine the applicable substrates and the
conditions under which the work is to be performed.

If unsafe or otherwise unsatisfactory conditions are encountered, take
corrective action before proceeding.

Notify the Owner promptly of type modifications required.

Before starting work that might affect existing construction, verify the
existence and location of underground utilities and other underground
construction.

Prepare preconstruction photographic documentation in conformance with
the requirements of Section 01380 - Photographic Documentation of
these specifications.

B. General Preparation Requirements:

1.
2.

The Contractor shall obtain, maintain, and pay for required permits.

The Contractor shall take field measurements as required to properly
conduct the work.

C. Cleaning and Protection: Keep installed work clean, and clean again when
soiled by other operations.
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D.

E.

F.

Final Cleaning:

1. Remove materials and equipment that are not part of the work and any
debris from the site prior to substantial completion.

2. Dispose of debris in a lawful manner.

3. Perform final cleaning after substantial completion has been certified, but
before final payment.

4. Clean entire project site and grounds.

Substantial Completion:

1. Requirements for the Contractor achieving Substantial Completion are
defined in the Contract Documents in the General Requirements.

2. When the Contractor believes Substantial Completion has been
achieved, Contractor shall notify the Owner in writing, requesting
Substantial Completion. The Owner will verify that the contractual
documentation requirements for Substantial Completion have been
completed.If verified, the Owner will schedule a Substantial Completion
inspection and walk-through with the Contractor, Owner, and the
Engineer.

Final Completion:

1. Requirements for the Contractor achieving Final Completion are defined
in the Contract Documents.

3.02 HEALTH AND SAFETY CONSIDERATIONS

A.

B.

Take precautions to prevent fires and to facilitate firefighting operations.
Take precautions to prevent accidents due to physical hazards.

Maintain working conditions in order to keep the site and adjacent public ways
free of hazardous and unsanitary conditions and public nuisances.

. Maintain working conditions to control rodents and other pests; prevent

infestation of adjacent sites and buildings due to pests on this site.
Keep public streets free of debris from this Work.

Provide adequate traffic control in accordance with current MUTCD standards
and the approved traffic permit.
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3.03

G. When using trenches/excavations, follow OSHA standards 29 CFR 1926.650,

29CFR 1926.651, and 29 CFR 1926.652.

ENVIRONMENTAL PROTECTION

A.

General:

Contractor shall conduct its operation in a manner to prevent pollution of the
environment surrounding the area of work and shall be responsible for
furnishing necessary items for fulfilling the work described herein.

. Material Transport:

Contractor shall comply with the Official Code County of Spalding Georgia
pertaining to the duties of the Contractor in hauling material over Owner-
owned rights-of-way. This includes, but is not limited to, approval of proposed
haul routes, prevention of dropping of materials or debris on the streets from
trucks arriving and leaving the site, providing a suitable vehicle inspection and
cleaning installation with permanent crew, and the removal of material spilled
in public areas at no additional cost to the local government agency.

. Waste Materials:

No waste or erosion materials shall enter natural or manmade water,
wastewater collection systems, or stormwater drains. Erosion materials from
excavations, borrow areas, or stockpiled fill shall be contained within the work
area. Contractor shall develop methods for control of waste and erosion,
which shall include filtration, settlement, and manual removal to satisfy the
above requirements.

. Burning:

No burning of waste shall be allowed.
Dust Control:

The Contractor shall control the generation of dust by its operations. Control
of dust shall be accomplished by water sprinkling or by other methods
approved by the Owner.

Noise Control:
The Contractor shall minimize the noise caused by its operations.

When required by agencies having jurisdiction, noise-producing work shall be
performed in less sensitive hours of the day or week as directed by the
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Owner.
Use of Chemicals:

Chemicals used during construction or furnished for project operation,
whether herbicide, pesticide, disinfectant, polymer, reactant, or of other
classification, shall show approval of either EPA or FDA. Use of such
chemicals and disposal of residues shall be in conformance with instructions.

. Responsibility for Spills and Accidental Discharges

In the event the Contractor causes or has a spill or accidental discharge for
which the Owner is fined by the State of Georgia Department of Natural
Resources Environmental Protection Division (EPD), the Contractor agrees
to remediate the spill or discharge immediately in accordance with current
EPD regulations and to pay fines assessed against the Owner and/or
Contractor, and pay for the Owner's cost associated with efforts to
remediate the situation. The Owner shall be notified immediately of such an
event.

3.04 PROTECTION OF THE WORK

A.

Conduct construction operations so no part of the Work is subjected to
damaging operations or influences that are in excess of those to be expected
during normal occupancy conditions.

Execute work and stockpile spoils and materials to prevent flooding of
excavations, below grade construction, and adjacent properties due to
rainwater runoff.

Protect existing property not indicated to be removed.

Provide temporary supports as required to prevent movement and structural
failure as designed by a Registered Professional Engineer in the state of
Georgia at the Contractor’s cost.

Equipment and vehicles used on the Owner’s projects shall be clearly marked
with the Contractor’s name and telephone number. The identifying markings
may be in the form of magnetic signs, decals, or painted lettering and shall be
located on both sides of the equipment/vehicle. The lettering shall be legible, of
a contrasting color to the background surface, and at least two inches in height.
Markings shall be in place upon initiation of the work on the project site.

. A copy of the Project Notice to Proceed letter issued by the Owner shall be

available on the job site as proof of the contractual relationship of the
Contractor with the Owner. The letter shall be presented for review upon
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request by regulatory agencies or other Owner departments that visit the job
site.

G. The Contractor shall always maintain copies of permits and approved plans on
the project site.

+++ END OF SECTION +++
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SECTION 01045
CUTTING AND PATCHING

PART 1 GENERAL
1.01 DEFINITIONS

A. Definition: “Cutting and Patching" includes cutting into existing construction to
provide for the installation or performance of other work and subsequent fitting
and patching required to restore surfaces to their original condition.

1. Cutting and patching is performed for coordination of the work, to uncover
work for access or inspection, to obtain samples for testing, to permit
alterations to be performed or for other similar purposes.

2. Cutting and patching performed during the manufacture of products, or
during the initial fabrication, erection or installation processes is not
considered to be "cutting and patching" under this definition. Drilling of
holes to install fasteners and similar operations are also not considered to
be "cutting and patching".

3. "Demolition" and "Selective Demolition" are recognized as related-but-
separate categories of work, which may or may not require cutting and
patching as defined in this section; refer to "Demolition" and "Selective
Demolition" sections of Division 2.

B. Refer to other sections of these specifications for specific cutting and patching
requirements and limitations applicable to individual units of work.

1. Unless otherwise specified, requirements of this section apply to
mechanical and electrical work. Refer to Division-15 and Division-16
sections for additional requirements and limitations on cutting and
patching of mechanical and electrical work.

1.02 SECTION INCLUDES

A. This Section specifies administrative and procedural requirements for cutting
and patching.

B. Refer to other sections for specific requirements and limitations applicable to
cutting and patching individual parts of the Work.

1. Requirements of this Section apply to mechanical and electrical
installations. Refer to Division 15 and Division 16 Sections for other
requirements and limitations applicable to cutting and patching mechanical
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and electrical installations.

1.03 RELATED SECTIONS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to
this section.

B. Demolition of selected portions of the building for alterations is included in
Section "Selective Demolition".

1.04 QUALITY ASSURANCE

A. Requirements for Structural Work. Do not cut and patch structural elements in
a manner that would reduce their load-carrying capacity or load-deflection ratio.

1. Obtain approval of the cutting and patching proposal before cutting and
patching the following operating elements or safety related systems:

Primary operational systems and equipment.
Air or smoke barriers.

Water, moisture, or vapor barriers.

Fire Protection Systems.

Control Systems.

-~ 0 o 0 T p

Communication systems.
g. Conveying systems
h

Noise and vibration control elements and systems.

B. Operational and Safety Limitations: Do not cut and patch operating elements or
safety-related components in a manner that would result in reducing their
capacity to perform as intended, or result in increased maintenance, or
decrease operational life or safety.

C. Visual Requirements: Do not cut and patch construction exposed on the
exterior or in occupied spaces, in a manner that would, in the Architect's
opinion, reduce the building aesthetic qualities, or result in visual evidence of
cutting and patching. Remove and replace Work cut and patched in visually
unsatisfactory manner.

1.  If possible, retain the original installer or fabricator to cut and patch the
exposed Work listed below. If it is impossible to engage the original
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installer or fabricator, engage another recognized experienced and
specialized firm.

Stonework and stone masonry.
Window wall systems.
Ornamental metal.
Firestopping

Stucco and ornamental plaster.

-~ 0o o 0 T ®

Carpeting.

Wall Coverings.

@

D. Before cutting and patching the following categories of work, obtain approval to
proceed.
1. Structural steel.

2. Miscellaneous structural metals, including lintels, equipment supports,
systems and similar categories of work.

a. Structural concrete.

b. Foundation construction.

c. Steel.

d. Lintels.

e. Bearing and retaining walls.

f.  Structural decking.

g. Exterior curtain wall construction.
h

Equipment Supports.

Piping, ductwork, vessels and equipment.

j.  Structural systems of special construction, as specified by
Division- 13 sections.

k. Shoring, bracing, and sheeting.

I. Primary operational systems and equipment.

m. Water/moisture/vapor/air/smoke barriers, membranes and

flashings.
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n. Noise and vibration control elements and systems.
o. Control, communication, conveying, and electrical wiring

systems.

E. Installer Qualifications: Company specializing in performing the work of this
section with minimum 5 years of experience.

F. Products Requiring Electrical Connection: Listed and classified by UL as
suitable for the purpose specified and indicated.

1.05 SUBMITTALS

A. Procedural Proposal for Cutting and Patching: Where prior approval of cutting
and patching is required, submit proposed procedures for this work well in
advance of the time work will be performed and request approval to proceed.
Include the following information, as applicable, in the submittal:

1.

Describe nature of the work and how it is to be performed, indicating why
cutting and patching cannot be avoided. Describe anticipated results of
the work in terms of changes to existing work, including structural,
operational and visual changes as well as other significant elements.
List products to be used and firms including their qualifications that will
perform work.

Give dates when work is expected to be performed.

List utilities that will be disturbed or otherwise be affected by work,
including those that will be relocated and those that will be out-of-service
temporarily. Indicate how long utility service will be disrupted.

Approval by the Architect to proceed with cutting and patching does not
waive the Architect's right to later require complete removal and
replacement of unsatisfactory work.

When cutting and patching of structural work involves the addition of
reinforcement, submit details and engineering calculations to show how
that reinforcement is integrated with original structure to satisfy
requirements.

1.06 WARRANTY

A. Existing Warranties: Replace, patch, and repair material and surfaces cut or
damaged by methods and with materials in such a manner as not to void any
warranties required or existing.

PART 2 PRODUCTS
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2.01

MATERIALS

A. General: Except as otherwise indicated, or as directed by the Contracting

Officer, use materials for cutting and patching that are identical to existing
materials. If identical materials are not available, or cannot be used, use
materials that match existing adjacent surfaces to the fullest extent possible
with regard to visual effect. Use materials for cutting and patching that will
result in equal-or-better performance characteristics.

1. The use of a trade name and suppliers name and address is to indicate a
possible source of the product. Products of the same type from other
sources shall not be excluded provided they possess like physical and
functional characteristics.

Use materials that are identical to existing materials. If identical materials are
not available or cannot be used where exposed surfaces are involved, use
materials that match existing adjacent surfaces to the fullest extent possible
with regard to visual effect. Use materials whose installed performance will
equal or surpass that of existing materials.

PART 3 EXECUTION

3.01

EXAMINATION

A. Before cutting existing surfaces examine surfaces to be cut and patched and

conditions under which cutting and patching is to be performed. Take corrective
action before proceeding, if unsafe or unsatisfactory conditions are
encountered.

Before cutting, examine the surfaces to be cut and patched and the conditions
under which the work is to be performed. If unsafe or otherwise unsatisfactory
conditions are encountered, take corrective action before proceeding with the
work.

1.  Before the start of cutting work, meet at the work site with all parties
involved in cutting and patching, including mechanical and electrical
trades. Review areas of potential interference and conflict between the
various trades. Coordinate layout of the work and resolve potential
conflicts before proceeding with the work

3.02 PREPARATION

A. Temporary Support: Provide temporary support of Work to be cut.
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B. Protection: Protect existing construction during cutting and patching to prevent
damage. Provide protection from adverse weather conditions for portions of the
Project that might be exposed during cutting and patching operations.

C. Avoid interference with use of adjoining areas or interruption of free passage to
adjoining areas.

D. Take precautions necessary to avoid cutting existing pipe conduit, or ductwork
serving the building, but schedule to be removed or relocated until provisions
have been made to bypass them.

3.03 PERFORMANCE

A. General: Employ skilled workmen to perform cutting and patching. Proceed
with cutting and patching at the earliest feasible time and complete without
delay.

B. Cut existing construction to provide for installation of other components or
performance of other construction activities and the subsequent fitting and
patching required to restore surfaces to their original conditions.

C. Cut existing construction using methods least likely to damage elements
retained or adjoining construction. Where possible, review proposed procedures
with the original installer; comply with the original installer's recommendations.

1. In general, where cutting is required, use hand or small tools designed for
sawing or grinding, no hammering and chopping. Cut holes and slots
neatly to size required with minimum disturbance of adjacent surfaces.
Temporarily cover openings when not in use.

2. To avoid marring existing finish surfaces, cut the exposed or finished side
into concealed surfaces.

3.  Cut through concrete and masonry using a cutting machine such as a
carborundum saw or diamond core drill.

4. Comply with requirements of applicable Sections or Division 2 where
cutting and patching require excavating and backfilling.

5. By-pass utility services such as pipe or conduit, before cutting, where
services are shown or required to be removed, relocated or abandoned.
Cut-off pipe or conduit in walls or partitions to be removed. Cap valve or
plug and seal the remaining portion of pipe or conduit to prevent entrance
of moisture or other foreign matter after by-passing and cutting.

D. Patching: Patch with durable seams that are as invisible as possible. Comply
with specified tolerances.
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1. Where feasible, inspect and test patched areas to demonstrate integrity of
the installation.

2. Restore exposed finishes of patched areas and extend finish restoration
into retained adjoining construction in a manner that will eliminate
evidence of patching and refinishing.

3.  When removal of walls or partitions extends one finish area into another,
patch and repair floor and wall surfaces in the new space to provide an
even surface of uniform color and appearance. Remove existing floor and
wall coverings and replace with new materials, as necessary to achieve
uniform color and appearance.

o

Where patching occurs in a smooth painted surface, extend final paint coat
over entire unbroken area containing the patch, after the patched area has
received primer and second coat.

3. Patch, repair or rehang existing ceiling as necessary to provide an even
surface of uniform appearance.

3.04 CLEANING

A. Thoroughly clean areas and spaces where cutting and patching is performed or
used as access. Completely remove paint, mortar, oils, putty, and items of
similar nature. Thoroughly clean piping, conduit and similar features before
paint or other finishing is applied. Restore damaged pipe covering to its original
conditions.

B. Do not permit traffic over unprotected floor surface.

+ + + END OF SECTION + + +
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SECTION 01055
CONSTRUCTION STAKING

Part 1 GENERAL
1.01 SCOPE

A Construction staking shall include all of the surveying work required to
layout the Work and control the location of the finished Project. The
Contractor shall have the full responsibility for constructing the Project to
the correct horizontal and vertical alignment, as shown on the Drawings, as
specified, or as ordered by the Engineer.

B. The Contractor shall be responsible for the development and
implementation of a surveying program capable of satisfying all Project
survey and accuracy requirements. This program shall be subject to the
review of the Engineer before commencement of the work. The review shall
in no way release the Contractor of liabilities associated with or dependent
on this part of the Services.

C. The Contractor shall assume all costs associated with rectifying work
constructed in the wrong location.

D. Work under this Section also includes surveying work required to prepare
Record Drawings as specified herein.

1.02 QUALITY ASSURANCE

A The Contractor shall hire, at the Contractor's own expense, a Surveyor with
current registration in the State of Georgia and shall be conducted by
personnel with documented experience in the specific types of work
required. The surveyor must be acceptable to the Owner, to provide project
construction staking and confirmation of the vertical and horizontal
alignment.

B. Any deviations from the Drawings shall be confirmed by the Engineer if it
falls within the compatible tolerance prior to construction of that portion of
the Project.

1.03 SUBMITTALS

A Submit name and address of Registered Surveyor along with proof of
credentials and experience in similarly scaled projects to the Engineer.

B. Submit detailed description of proposed survey method, network diagrams
and equipment type, accompanied with manufacturer's literature specifying
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probable accessories, calibration procedures and certificates/logs,
requirements and frequencies. On request of Engineer, submit
documentation to verify accuracy of construction staking.

C. Submit record drawings in accordance with PART 3 of the Section.
1.04 EQUIPMENT CALIBRATION AND DATA ACCURATE PROCESSING

A. Calibrate all instruments as per manufacturer’'s recommendation and keep
a log of calibration performance indicating time and individual who
performed the calibration.

B. Data processing shall include, as required, rigorous least squares
adjustments. Employ data outlier detection. Determine horizontal and
vertical confidence intervals.

1.05 COMPLIANCE WITH CONTRACTOR’S OFFERED FIELD ENGINEERING
SERVICES

A Report to the engineer any loss or destruction of any of the survey control
points. In addition, any discovered discrepancy related to the control points
established by the engineer, the latter must be informed within forty-eight
(48) hours of the discovery and before starting the work.

B. Establish, verify and maintain a minimum of three (3) additional survey
monuments for the work at each work site. The monuments shall be
permanent on site and referenced to the established survey control points.
Record locations, with horizontal and vertical data, on Project Record
Documents. Monuments will also be checked and verified by the
construction verification surveyor. Survey notes relating to the monuments
and primary control points shall be submitted to the Engineer.

C. Establish elevations, lines and levels. Locate and layout by instrumentation
and similar appropriate means:

1. Site improvements including pavements; stakes for grading, fill and
topsoil placement; utility locations, slopes and invert elevations.

2. Grid or axis for structures.

3. Foundation and wall locations, sloping floor elevations, and
embedment centerlines and elevations.

PART 2 (NOT USED)
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PART 3 EXECUTION

3.01 PROJECT CONDITIONS

A The Drawings provide the location of principal components of the Project.
The Engineer may order changes to the location of some of the components
of the Project or provide clarification to questions regarding the correct

alignment.
B. The Engineer will provide the following:
1. One vertical control point on the Project site with its elevation shown

on the Drawings.

2. A minimum of two horizontal control points on the Project site with
their coordinates shown on the Drawings.
3.02 GENERAL
A From the information shown on the Drawings and the information to be

provided as indicated in paragraph 3.01 above, the Contractor shall:

1. Be responsible for establishing GPS control coordinate control
system, setting reference points and/or offsets, establishment of
baselines, and all other layout, staking, and all other surveying
required for the construction of the Project.

2. The horizontal position of all points shall be referenced to the North
American datum of 1983 (1986 adjustment) in the Georgia State
Plane West 1002 Coordinate System.

3. The vertical position of all points shall be referenced to the North
American Vertical datum of 1988.

4. All coordinate values shall be delivered as grid coordinates in US
Survey Feet.

5. The minimum data accuracy required for all record drawings shall be
+/- 0.10 USFT (one tenth of one foot).

6. Safeguard all reference points, stakes, grade marks, horizontal and
vertical control points, and shall bear the cost of re-establishing same
if disturbed.

7. Stake out the limits of construction to ensure that the Work does not
deviate from the indicated limits.
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8. Stake out the pipeline horizontal and vertical alignment.

9. Be responsible for all damage done to reference points, baselines,
center lines and temporary bench marks, and shall be responsible
for the cost of re-establishment of reference points, baselines, center
lines and temporary bench marks as a result of the operations.

10.  Maintain a complete, accurate log of all control and survey work as
it progresses.

B. Baselines shall be defined as the line to which the location of the Work is
referenced, i.e., edge of pavement, road centerline, property line,
right-of-way or survey line.

3.03 STAKING PRECISION

A The precision of construction staking shall match the precision of
components location indicated on the Drawings. Staking of utilities shall be
done in accordance with standard accepted practice for the type of utility.

B. The precision of construction staking required shall be such that the location
of the water main or sewer or storm drain can be established for
construction and verified by the Engineer. Where the location of
components of the water main or sewer or storm drain, (i.e. fittings, valves,
manholes, road crossings, etc.) are not dimensioned, the establishment of
the location of these components shall be based upon scaling these
locations from the Drawings with relation to readily identifiable land marks,
i.e. survey reference points, power poles, manholes etc.

C. Paved Surfaces: The Contractor shall establish a reference point for
establishing and verifying the paving subgrade and finished grade
elevations. Any variance with grades shown on the Drawings shall be
identified by the Contractor and confirmed by the Engineer prior to
constructing the base.

3.04 RECORD DRAWINGS
A. Water Mains

1. The Contractor shall submit record drawings which show the final
installed location of the water main and survey data for all installed
pipe, valves and fittings, tunnel and casing limits and service
connections 3-inches in diameter and greater. Survey data shall
consist of final coordinates for all valves, fittings, tunnel and casing
limits and main tap locations for service connections 3-inches in
diameter and greater and center line of pipe at points every 500 feet
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along the length of pipe installed.

2. In addition, the location of all valves and fittings and main tap location
for service connections 3-inches in diameter and greater shall be
indicated by at least 2 ties (measured distances) from permanent
fixed objects within the public right of way, as accepted by the
Engineer, to allow the Owner to locate the water main and
components in the future without the use of GPS instruments.

B. Sewers and Storm Drains

1. The Contractor shall submit record drawings which show the final
installed location of storm and sanitary pipes and structures. The
information shall include coordination, pipe and structure size and
type, rim elevations, and inverts of each influent and effluent line.

2. Record drawing information provided shall include pipe sizes, slope
percentage, and materials. Lateral tie-ins and alignments to the
served facilities shall also be included.

C. The record drawings shall also indicate the horizontal and vertical location,
dimensions and materials of all utilities encountered during excavation.

D. Record drawings must be georeferenced to the U.S. State Plane Coordinate
System, NAD 83 GA West Zone, US Survey Feet. All drawings must
contain two reference pins which are labeled and tied to the Spalding
County GPS Monument Network.

E. Two full size hard copies of record drawings shall be furnished to the
Engineer for review. Each record drawing shall be stamped with the name
of the Contractor, signed and dated by the Contractor's Project Manager
and signed, sealed and dated by the Surveyor. Record Drawings, once
approved by the Engineer, shall be scanned and saved as PDF’s.

F. The Contractor shall provide an electronic copy of the record drawings in
AutoCAD Civil 3D 2015 (.DWG) format.

G. Final submittal of record drawings shall be provided by two compact disks
containing the signed and sealed PDF’s and DWG files referenced above.

+++ END OF SECTION +++
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SECTION 01060
REGULATORY REQUIREMENTS

PART 1 - GENERAL
1.01 SCOPE

A. Permits and Responsibilities: The Contractor shall, without additional
expense to the Owner, be responsible for obtaining NPDES permits for
stormwater discharges from this project, and for complying with any
applicable federal, state, county and municipal laws, codes and
regulations, in connection with the prosecution of the Work.

B. The Contractor shall take proper safety and health precautions to protect
the Work, the workers, the public and the property of others.

C. The Contractor shall also be responsible for all materials delivered and
work performed until completion and acceptance of the Work, except for
any completed unit of construction thereof which may heretofore have
been accepted.

1.02 NPDES PERMITS FOR STORM WATER DISCHARGES

A. The Federal Water Pollution Control Act (also known as the Clean Water
Act (CWA)), as amended in 1987, requires National Pollutant Discharge
Elimination System (NPDES) permits for storm water discharges
associated with industrial activity.

B. On November 16, 1990, (55 FR 47990), the Environmental Protection
Agency (EPA) issued regulations establishing permit application
requirements for storm water discharges associated with industrial activity.
These regulations are primarily contained in Section 122.26 of Section 40
of the Code of Federal Regulations (40 CFR Part 122.26).

C. The November 16, 1990 regulation established the following definition of
"storm water discharge associated with industrial activity" at 40 CFR
122.26(b)(14):

"Storm water discharge associated with industrial activity" means the
discharge from any conveyance which is used for collecting and
conveying storm water and which is directly related to manufacturing,
processing or raw materials storage areas at an industrial plant. For the
categories of industries identified in subparagraphs (i) through (x) of this
subsection, the term includes, but is not limited to, storm water discharges
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from industrial plant yards; immediate access roads and rail lines used or
traveled by carriers of raw materials, manufactured products, waste
material, or by-products used or created by the facility; material handling
sites; refuse sites; sites used for the application or disposal of process
waste waters (as defined at 40 CFR 401); sites used for the storage and
maintenance of material handling equipment; sites used for residual
treatment, storage, or disposal; shipping and receiving areas;
manufacturing buildings; storage areas (including tank farms) for raw
materials, and intermediate and finished products; and areas where
industrial activity has taken place in the past and significant materials
remain and are exposed to storm water. The following categories of
facilities are considered to be engaging in "industrial activity" for purposes
of this subsection:

(ix) and (xi) omitted for brevity.

(x) Construction activity including clearing, grading and excavation
activities except: operations that result in the disturbance of less
than five acres of total land area which are not part of a larger
common plan of development or sale;

D. These regulations are effective for all activities covered by the regulation
on or after October 1, 1992.

E. As a minimum, the Contractor shall complete EPA Form 3510-2F. A
manual entitled "Guidance Manual for the Preparation of NPDES Permit
Applications for Storm Water Discharges Associated With Industrial
Activity" as published by the United States Environmental Protection
Agency, is available to assist the Contractor in the application process.

+++ END OF SECTION 01060 +++
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SECTION 01300
SUBMITTALS
PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Preparing and processing of submittals for review and action.
2. Preparing and processing of informational submittals.

B. Submit the following for the Engineer and/or Owner's review and action:
1. Shop drawings
2. Product data
3. Samples
4. Submittals indicated as "for approval"

C. Submit the following as informational submittals:
1. Structural design information required by the contract documents
2. Certificates
3. Coordination drawings
4. Reports
5. Qualification statements for manufacturers/installers
6. Submittals indicated as "for information only"

D. Specific submittals are described in individual sections.

E. Do not commence Work that requires review of any submittals until receipt of
returned submittals with an acceptable action.

F. Do not allow submittals without an acceptable action marking to be used for the

project.
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G. Submittals shall be submitted to the Owner using the Contractor’s Document
Tracking and Control System (DTCS). No email submittals shall be allowed for
approval. One copy of each submittal shall be uploaded by the Contractor into
the software program named by the Owner. The Owner may determine that
certain submittals also shall be submitted in hard copy form.

1.02 DEFINITIONS

A. "Shop drawings" are drawings and other data prepared by the entity that is to
do the Work, specifically to show a portion of the Work.

B. "Product data submittals" are standard printed data that show or otherwise
describe a product or system, or some other portion of the Work.

C. "Samples" are actual examples of the products or Work to be installed.

D. “Informational submittals” are those identified in the Contract Documents as for
information only.

1.03 FORM OF SUBMITTALS
A. Submittals shall be uploaded to the DTCS in PDF format unless otherwise
specified by the Owner or Engineer.
1. Samples:
a. Two sets of each shall be submitted with the original submittal.
b. One set shall be returned.
c. If additional sets are needed by other entities involved in Work
represented by the samples, these shall be submitted with original
submittal.

1.04 COORDINATION OF SUBMITTALS

A. Coordinate submittals and activities that shall be performed in sequence or of
different types for the same product or system so that the Owner and/or Engineer
has enough information to properly review each submittal.
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PART 2 - PRODUCTS (Not Used)

PART 3 — EXECUTION

3.01

3.02

TIMING OF SUBMITTALS

A.

Transmit each submittal at the time indicated on the approved construction
schedule.

Deliver each submittal requiring approval in time to allow for adequate review
and processing time, including resubmittals if necessary; failure of the
Contractor in this respect shall not be considered as grounds for an extension
of the contract time.

Deliver each informational submittal prior to start of the Work involved, unless
the submittal is of a type that cannot be prepared until after completion of the
Work; submit promptly.

. If a submittal must be processed within a certain time in order to maintain the

progress of the Work, state so clearly on the submittal.

If a submittal must be delayed for coordination with other submittals not yet
submitted, the Owner may, at its option, either return the submittal with no
action or notify the Contractor of the other submittals that shall be received
before the submittal can be reviewed.

SUBMITTAL PROCEDURES - GENERAL

A.

Contractor review: Sign each copy of each submittal certifying compliance
with the requirements of the contract documents.

Notify the Owner, in writing and at time of submittal, of points upon which the
submittal does not conform to the requirements of the contract documents, if
any.

. Preparation of submittals:

1. Label each copy of each submittal with the following information:
a. Project name

b. Date of submittal
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c. Contractor's name and address
d. Supplier's name and address
e. Manufacturer's name
f. Specification section where the submittal is specified
g. Numbers of applicable drawings and details
h. Other necessary identifying information
2. Submittals to receive Owner's action marking: Provide blank space on the

label or on the submittal itself for action marking: minimum 4 inches wide by
5 inches high.

D. Transmittal of submittals:

1. Submittals shall be accepted from the Contractor only.

2. Submittals received without a transmittal form shall be returned without
review or action.

3. Transmittal form: The Contractor shall use a form with space provided on
the form for:

a. Project name

b. Submittal date

c. Transmittal number

d. Specification section number
e. To:

f. From:

g. Contractor's name

h. Subcontractor's and supplier's names
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4.

i. Manufacturer's name

j-  Submittal type (shop drawing, product data, sample, informational
submittal)

k. Description of submittal
[. Action marking
m. Comments

The Contractor shall complete a separate transmittal form for each
submittal, also including the following:

a) Other relevant information

b) Requests for additional information

3.03 SHOP DRAWINGS

A. Content: Include the following information:

1.

2.

7.

8.

Dimensions, at accurate scale
All field measurements that have been taken, at accurate scale

Names of specific products and materials used

. Details, identified by contract document sheet and detail numbers

Compliance with the specific standards referenced

Coordination requirements, including the relationship to adjacent or critical
work

Name of preparing firm

Design calculations

B. Preparation:
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3.

4.

. Reproductions of contract documents are not acceptable as shop drawings.

Copies of standard printed documents are not acceptable as shop
drawings.

Documents shall be identified as indicated for submittals.

Space for Owner's action marking shall be adjacent to the title block.

3.04 PRODUCT DATA

A. Submit product data submittals for each system or unit of Work as one
submittal.

B. When product data submittals are prepared specifically for this Project (in the
absence of standard printed information), submit such information as shop
drawings, and not as product data submittals.

C. Content:

. Submit manufacturer's standard printed data sheets.

Identify the particular product being submitted; submit only pertinent pages.
Show compliance with properties specified.

Identify which options and accessories are applicable.

Include recommendations for application and use.

Show compliance with the specific standards referenced.

Show compliance with specified testing agency listings; show the limitations
of their labels or seals, if any.

|dentify dimensions, which have been verified by field measurement.

Show special coordination requirements for the product.

3.05 SAMPLES
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A. Samples:
1. Provide samples that are the same as the proposed product.
2. Where selection is required, provide the full set of options.
B. Preparation:
1. Attach a description to each sample.
2. Attach name of manufacturer or source to each sample.

3. Where compliance with specified properties is required, attach
documentation showing compliance.

4. Where there are limitations in availability, deliveries, or other similar
characteristics, attach descriptions of such limitations.

5. Where selection is required, the first submittal may be a single set of
options; after return of submittal with selection indicated, submit standard
number of sets of selected item.

C. Keep final sample set(s) at the Project Site, available for use during progress of
the Work.

3.06 REVIEW OF SUBMITTALS

A. Submittals for approval shall be reviewed, marked with appropriate action, and
returned. Submittals are reviewed for conformance with project design concept
and for compliance with standard of quality established in the Contract
Documents. This review shall not relieve the Contractor from responsibilities
for correctness of detail and dimension, nor from deviation from Contract
Document requirements, except as noted and accepted in writing by the
Engineer at the time of submittal.

B. Informational submittals shall be reviewed.
C. Action markings for submittals for approval shall be as follows:

1. NO EXCEPTIONS TAKEN (NET): Indicate that the submitted item is
released for manufacture.

2. MAKE CORRECTIONS NOTED (MCN): Indicate that the submitted item is
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released for manufacture with the submittal complying with the comments.

3. AMEND AND RESUBMIT (AAR): Indicates that the submittal shall be
revised or a new submittal complying with the comments made shall be
prepared.

4. REJECTED (REJ): Indicates that the submitted item does not comply with
contract requirements and that another selection shall be made, and the
submittal process repeated.

5. SUBMIT SPECIFIED ITEM(s) (SSI): Indicates that the submittal shall
submit specified item(s) based on the specifications or as stated by the
Engineer.

3.07 RETURN, RESUBMITTAL, AND DISTRIBUTION
A. Submittals shall be returned to the Contractor through the DTCS.
B. The Contractor shall address resubmittals in the same manner as original
submittals, with changes other than those requested by the Owner or

Engineer, clearly indicated.

1. Exception: Transmittal number for resubmittal shall be the number of the
original submittal plus a letter suffix.

2. Resubmittals shall be submitted within 14 days of Contractor's receipt of
rejected submittal.

C. Distribution: The Contractor shall make one copy for project record documents
and file in the DTCS.

+++ END OF SECTION 01300 +++
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SECTION 01380
PHOTOGRAPHIC DOCUMENTATION
PART 1 - GENERAL
1.01 SCOPE OF WORK

The Contractor shall clearly document site conditions along the entire project site prior
to the start and upon the completion of the project/contract by use of digital video
recording. The cost of the photographic documentation shall be included in the Contract
Price.

The Contractor shall submit monthly color progress photos of the active Work sites.
Monthly record progress photographs shall be submitted with monthly payment
requisition. Photographs shall document construction within roadways, rights-of-way,
and easements, and at the Wani LS and Water Resources Facility (WRF) Site.

1.02 PROCEDURES

A. The digital video recording and periodic still photographs shall be taken from
identifiable reference points within the Work sites. The same reference points shall
be used through the life of the project/contract to achieve an accurate record of
construction.

B. The Contractor shall adequately document areas of sensitivity such as landscaped
areas, lake or stream banks, or areas surrounding existing structures.

C. Each photograph, video, or digital file of such submitted shall be dated.

D. Recording shall be done with adequate lighting. Written authorization by the Owner
to proceed with video documentation at any areas shall be done with consideration
of existing environmental conditions.

E. The daily construction photographs shall be the permanent visual record of the pre-
construction conditions, daily construction site activities, and the completion of
construction Work.

1.03 VIDEOS
A. The project corridor shall be documented by digital video recordings.

B. All digital video recordings shall be in color and shot with a 1080 HD (1920 x 1080)
using MPEG-4 program stream encoding (ISO-IEC 14496-14) camera and shall be a
clear, stable image with no interference. Black and white recordings shall not be
accepted. The video shall be provided on Digital Video Discs (DVDs) or USB Flash
Drives and shall conform to currently recognized standards for video recordings.
Specifically, the recordings shall be in focus and properly illuminated with good
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1.04

1.05

contrast. The picture shall be clear and possess accurate color levels and balance
(tint) without outside interference. All recordings shall also include a clear and
distortion free audio narration that clearly identifies all, important features of the
project, including stationing along pipeline construction, and is in synchronization
with the video. The recording shall bear a continuous "date and time stamp" that is
electronically recorded by the camera.

. A record of the contents of each recording shall be provided on a run sheet,

identifying each chapter segment of the recording. The run sheet shall be provided
in paper copy as well as on the flash dive or hard drive.

PHOTOGRAPHS

The file format for digital photographs shall be Tagged Image File Format (TIFF).

Digital cameras shall produce records with true optical resolution. Images shall not
be resized or interpolated to a higher resolution from a lower resolution.

Photographic images shall be provided as 8 bit per channel RGB color images.

Digital camera files shall be captured as 12 megapixel files or greater in size with a
minimum pixel array of 5,000 pixels by 3,500 pixels.

. Digital images shall be furnished via an online location accessible to OWNER. All

online file folders shall have a label that includes project information as well as the
date, work location (i.e. Gravity Sewer, Force Main, Wani Road LS, WRF, etc) and
whether these are pre-construction, construction, or post-construction photographs.

SUBMITTALS

A.

The Contractor shall furnish to the Owner for approval one copy of the video digital
file taken of existing conditions prior to start of the Project and before the submittal of
the first request for payment. The video digital file shall be assembled upon
completion of the Project and shall be furnished to the Owner for approval prior to
submittal of the final request for payment. No pay requests shall be processed
before the submittal of the respective video records.

Contractor shall utilize Owner’s Project Document Tracking and Control System to
submit videos and progress photographs in electronic format for the duration of the
project in accordance with Section 01350 - Project Document Tracking and
Control Systems.

PART 2 - PRODUCTS (Not Used)

PART 3 — EXECUTION

3.01 USE OF PHOTOGRAPHS AND VIDEOS
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A. Upon their creation, the photographs, prints, DVDs, and videos resulting from the
Work under this Contract shall become the exclusive property of the Owner.

B. Neither the Contractor nor the photographer nor the video recording firm shall
retain any rights pertaining to the photographs, prints, CDs/DVDs, or videos, nor
shall they reproduce or otherwise publish or disseminate any of the photographs,
aerials, prints, CDs/DVDs, or videos taken under this Contract without the prior
written approval of the Owner.

C. The photographs, prints, CDs/DVDs, and videos shall be considered “Work made
for hire” under applicable provisions of the Copyright Act, and the Owner shall be
the copyright owner thereof and of the aspects, elements, and components thereof
in which copyright protection might subsist. To the extent that such materials do not
qualify as “Work made for hire,” the Contractor hereby irrevocably transfers,
assigns, and conveys exclusive copyright ownership in and to such materials to the
Owner, free and clear of any liens, claims, or other encumbrances. The
agreements between the Contractor and the photographer and videotaping firm
shall include a provision containing these requirements.

END OF SECTION
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SECTION 01400
QUALITY ASSURANCE/QUALITY CONTROL

PART 1 GENERAL
1.01 SCOPE

A. This section includes requirements for the implementation of the Contractor’s
quality assurance and quality control program.

B. (Not Used)
1.02 SITE INVESTIGATION AND CONTROL

A. Contractor shall check and verify all dimensions and conditions in the field
continuously during construction. Contractor shall be solely responsible for any
inaccuracies built into the Work due to Contractor’s and subcontractor’s failure
to comply with this requirement.

B. Contractor shall inspect related and appurtenant Work and report in writing to
the Owner any conditions that will prevent proper completion of the Work. Failure
to report any such conditions shall constitute acceptance of all Site conditions,
and any required removal, repair, or replacement caused by unsuitable
conditions shall be performed by the Contractor solely and entirely at
Contractor’s expense.

1.03 INSPECTION OF THE WORK

A. All work performed by the Contractor and subcontractors shall be inspected by
the Contractor and non-conforming Work and any safety hazards in the work
area shall be noted and promptly corrected. The Contractor is responsible for
the Work to be performed safely and in conformance to the Contract Documents.

B. The Work shall be conducted under the general observation of the Owner and is
subject to inspection by representatives of the Owner acting on behalf of the
Owner to ensure strict compliance with the requirements of the Contract
Documents. Such inspection may include mill, plant, shop, or field inspection, as
required. The Owner or any inspector(s) shall be permitted access to all parts of
the Work, including plants where materials or equipment are manufactured or
fabricated.

C. The presence of the Owner, or any inspector(s), however, shall not relieve the
Contractor of the responsibility for the proper execution of the Work in
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accordance with all requirements of the Contract Documents. Compliance is the
responsibility of the Contractor. No act or omission on the part of the Owner, or
any inspector(s) shall be construed as relieving Contractor of this responsibility.
Inspection of Work later determined to be non-conforming shall not be cause or
excuse for acceptance of the non-conforming Work. The Owner may accept non-
conforming Work when adequate compensation is offered and it is in the
Owner’s best interest as determined by the Owner.

D. All materials and articles furnished by the Contractor or subcontractors shall be
subject to rigid documented inspection, by qualified personnel, and no materials
or articles shall be used in the Work until they have been inspected and accepted
by the Contractor’s Quality Control representative and the Owner or other
designated representative. No Work shall be backfilled, buried, cast in concrete,
covered, or otherwise hidden until it has been inspected. Any Work covered in
the absence of inspection shall be subject to uncovering. Where uninspected
Work cannot be easily uncovered, such as in concrete cast over reinforcing steel,
all such Work shall be subject to demolition, removal, and reconstruction under
proper inspection at the Contractor’s expense.

E. All materials, equipment and/or articles furnished to the Contractor by the
Owner shall be subject to rigid inspection by the Contractor’s Quality Control
representative before being used or placed by the Contractor. The Contractor
shall inform the Owner, in writing, of the results of said inspections within one
working day after completion of inspection. In the event the Contractor believes
any material or articles provided by the Owner to be of insufficient quality for use
in the Work, the Contractor shall immediately notify the Owner.

1.04 TIME OF INSPECTION AND TESTS

A. Samples and test specimens required under these Specifications shall be
furnished and prepared for testing in ample time for the completion of the
necessary tests and analyses before said articles or materials are to be used.
The Contractor shall furnish and prepare all required test specimens at
Contractor’s own expense.

B. Whenever the Contractor is ready to backfill, bury, cast in concrete, hide, or
otherwise cover any Work under this Contract, the Owner shall be notified not
less than three work days in advance to request inspection before beginning any
such Work of covering. Failure of the Contractor to notify the Owner at least
three work days in advance of any such inspections shall be reasonable cause
for the Owner to order a sufficient delay in the Contractor’s schedule to allow
time for such inspection. The costs of any remedial or corrective work required,
and all costs of such delays, including its impact on other portions of the Work,
shall be borne by the Contractor.
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1.05 SAMPLING AND TESTING

A. The Contractor shall retain and pay for an independent materials testing agency
approved by the Owner as required by the General Conditions. This independent
testing agency will develop and submit a testing plan for quality assurance on
each type of work activity. The testing agency will document the processes and
procedures utilized to verify and maintain quality work. When not otherwise
specified, all sampling and testing shall be in accordance with the methods
prescribed in the most current standards, as applicable to the class and nature of
the article or materials considered. However, the Owner reserves the right to use
any generally accepted system of inspection which, in the opinion of the Owner,
will ensure the Owner that the quality of the workmanship is in full accord with
the Contract Documents.

B. The Owner reserves the right to abbreviate, modify the frequency of or waive
tests or quality assurance measures, but waiver of any specific testing or other
quality assurance measure, whether or not such waiver is accompanied by a
guarantee of substantial performance as a relief from the specified testing or
other quality assurance requirements as originally specified, and whether or not
such guarantee is accompanied by a performance bond to assure execution of
any necessary corrective or remedial work, shall not be construed as a waiver of
any technical or qualitative requirements of the Contract Documents.

C. Notwithstanding the existence of such waiver, the Owner shall reserve the right
to make independent investigations and tests as specified in the following
paragraph and failure of any portion of the Work to meet any of the qualitative
requirements of the Contract Documents, shall be reasonable cause for the
Owner to require the removal or correction and reconstruction of any such Work.

D. In addition to any other inspection or quality assurance provisions that may be
specified, the Owner shall have the right to independently select, test, and
analyze, at the expense of the Owner, additional test specimens of any or all of
the materials to be used. Results of such tests and analyses shall be considered
along with the tests or analyses made by the Contractor to determine
compliance with the applicable specifications for the materials so tested or
analyzed provided that wherever any portion of the Work is discovered, as a
result of such independent testing or investigation by the Owner, which fails to
meet the requirements of the Contract Documents, all costs of such independent
inspection and investigation and all costs of removal, correction, reconstruction,
or repair of any such Work shall be borne by the Contractor.
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1.06 CONTRACTOR’S QUALITY ASSURANCE/QUALITY CONTROL
REQUIREMENTS

A. The Contractor shall establish and execute a Quality Assurance/Quality Control
(QA/QC) program for the services that are being procured from the Contractor.
The program shall provide the Contractor with adequate measures for
verification and conformance to defined requirements by the Contractor’s
personnel and subcontractors (including fabricators and suppliers). This program
shall be described in a Plan responsive to this Section. It shall utilize the services
of an independent testing agency/company that is industry certified to provide
quality assurance and compliance with the standards specified.

B. The Contractor shall furnish the Owner a project specific QA/QC Plan. The Plan
shall contain a comprehensive account of Contractor's QA/QC procedures as
applicable to this job. The Contractor shall furnish for review by the Owner, no
later than 14 days after receipt of notice to proceed, the QA/QC plan proposed to
be implemented. The plan shall identify personnel, procedures, control,
instructions, tests, records, and forms to be used. Construction will be permitted
to begin only after acceptance of the QA/QC Plan. The detailed requirements for
this Plan are delineated in the following paragraphs. No payments will be made
to the Contractor until the QA/QC Plan is fully accepted by the Owner.

C. The QA/QC Plan shall describe and define the personnel requirements described
herein. The Contractor shall employ a full time on-site QA/QC Manager to
manage, address and resolve all quality control issues.

1. The QA/QC Manager shall be as identified by the Contractor and approved
by the Owner. The QA/QC Manager shall have a minimum of five (5) years of
construction experience in pipe line installation. The QA/QC Manager shall be
onsite at all times while work is being performed by the Contractor, to
remedy and demonstrate that work is being performed properly and to make
multiple observations of all Work in progress. This individual shall be
dedicated solely to QA/QC activities and shall have no supervisory or
managerial responsibility over the work force. The QA/QC Manager shall not
be assigned any other duties or roles by the Contractor.

2. The Contractor shall provide additional personnel who are assigned to assist
the QA/QC Manager as required to fulfill the requirements of the QA/QC Plan.
The Contractor shall provide a copy of the letter to the QA/QC Manager
signed by an authorized official of the firm which describes the responsibilities
and delegates sufficient authorities to adequately perform the functions of the
QA/QC Manager, including authority to stop work which is not in compliance
with the contract. The QA/QC Manager shall issue letters of direction to all
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other various quality control representatives outlining duties, authorities, and
responsibilities. Copies of these letters shall also be furnished to the Owner.

D. The Contractor's QA/QC program shall ensure the achievement of adequate
quality throughout all applicable areas of the Project. A customized QA/QC Plan
shall be developed that discusses each type of work that the Contractor is
responsible for within the Project. The QA/QC Plan shall describe the program
and include procedures, work instructions and records and a description of the
quality control organization.

1. The description of the quality control organization shall include a chart
showing lines of authority staffing plan and acknowledgment that the QA/QC
staff shall implement the system for all aspects of the work specified. The
staffing plan shall identify the name, qualifications (in resume format), duties,
responsibilities, and authorities of each person assigned a QA/QC function
including the QA/QC Manager.

2. In addition, the Plan shall describe methods relating to areas that require
special testing and procedures as noted in the specifications.

E. Identification and Control of Items and Materials: Procedures to ensure that items
or materials that have been accepted at the site are properly used and installed
shall be described in the QA/QC Plan.

F. The procedures shall provide for proper identification and storage, and prevent
the use of incorrect or defective materials.

G. Inspection and Tests: The Contractor shall have written procedures defining a
program for control of inspections performed and these procedures shall be
described in the QA/QC Plan.

1. Inspections and tests shall be performed and documented by qualified
individuals. At a minimum, "qualified" shall mean having performed similar
QA/QC functions on similar type projects for a minimum of five (5) years and
possession of industry standards certification and license. Records of
personnel experience, training and qualifications shall be submitted to the
Owner for review and approval.

2. The Contractor shall maintain and provide to the Owner, within two working
days of completion of each inspection and test, adequate records of all such
inspections and tests. Inspection and test results shall be documented and
evaluated to ensure that requirements have been satisfied.
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3. Procedures shall include:

a. Specific instructions defining procedures for observing all Work in process
and comparing this Work with the Contract requirements (organized by
specification section).

b. Maintaining and providing daily QA/QC inspection reports. Such reports
shall, at a minimum, include the following:

i. Dated list of Item(s) inspected

ii. Location of the test sample(s)

iii. Logs, detailed locational drawings and confirmation reports
iv. Quality characteristics in compliance

v. Quality characteristics not in compliance

vi. Corrective/remedial actions taken

vii. Statement of certification

viii. QC Manager’s signature

c. Specific instructions for recording all observations and requirements for
demonstrating through the reports that the Work observed was in
compliance or a deficiency was noted and action to be taken.

d. Procedures to preclude the covering of deficient or rejected Work.
e. Procedures for halting or rejecting Work.

f. Procedures for resolution of differences between the QA/QC
representative(s) and the production representative(s).

g. Method of documenting QA/QC process and results including:
i. Automatic exception reporting
ii. Resolution tracking
iii. Quality Confirmation Test reports

iv. Sample retention index and storage
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4. The QA/QC Plan shall identify all contractual hold/inspection points as well as
any Contractor imposed hold/inspections points.

5. The QA/QC Plan shall include procedures to provide verification and control
of all testing provided by the Contractor including:

a. Individual test records containing the following information:

i. Item tested —item number and description

ii. Testresults

iii. Test designation

iv. Test work sheet including location sample was obtained
v. Acceptance or rejection

vi. Date sample was obtained

vii. Retest information, if applicable

viii. Control requirements

ix. Tester signature

x. Testing QC staff initials

b. Maintaining and providing to the Owner daily testing records. Such
records shall, at a minimum, contain the following:

i. Dated list of ltem(s) inspected
ii. Location of the test sample(s)
iii. Logs, detailed location drawings and confirmation reports
iv. Quality characteristics in compliance
v. Quality characteristics not in compliance
vi. Corrective/remedial actions taken
vii. Statement of certification
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g.

QC Manager’s signature providing for location maps/drawings (i.e. lift
drawings, laying schedules, etc.) for all tests performed or location of
Work covered by the tests.

Maintaining copies of all test results.

Ensuring Owner receives independent copy of all tests.

Ensuring testing lab(s) are functioning independently and in accordance
with the specifications.

Ensuring re-tests are properly taken and documented.

H. Control of Measuring and Test Equipment: Measuring and/or testing instruments
shall be adequately maintained, calibrated, certified and adjusted to maintain
accuracy within prescribed limits. Calibration shall be performed at specified
periods against valid standards traceable to nationally recognized standards and
documented.

l.  Supplier Quality Assurance: The QA/QC Plan shall include procedures to ensure
that procured products and services conform to the requirements of the
Specifications. Requirements of these procedures shall be applied, as
appropriate, to subcontractors and suppliers. QA/QC inspections and
certifications shall not be deferred to the Contractor’s subcontractors or
suppliers.

J. Deficient, Defective and Non-conforming Work and Corrective Action

1. The QA/QC Plan shall include procedures for handling of deficiencies and
non-conformances. Deficiencies and non-conformances are defined as
documentation, drawings, material, and equipment or Work not conforming to
the specified requirements or procedures. The procedures shall prevent non-
conformances by identification, documentation, evaluation, separation,
disposition and corrective action to prevent recurrence. Conditions having
adverse effects on quality shall be promptly identified and reported to the
senior level management. The cause of conditions adverse to quality shall be
determined and documented and measures implemented to prevent
recurrence. In addition, at a minimum, this procedure shall address:

a.

Personnel responsible for identifying deficient and non-complying items

within the work.
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b. How and by whom deficient and non-compliant items are documented “in
the field”.

c. The personnel and process utilized for logging deficient and non-compliant
work at the end of each day onto a Deficiency Log.

d. Tracking processes and tracking documentation for Deficient and Non-
Compliant items.

e. Personnel responsible for achieving resolution of outstanding deficiencies.

f. Once resolved, how are the resolutions documented and by whom.
2. (Not Used)

K. Special Processes And Personnel Qualifications

1. The QA/QC Plan shall include detailed procedures for the performance and
control of special process (e.g. welding, soldering, heat treating, cleaning,
plating, nondestructive examination, etc.).

2. Personnel performing special process tasks shall have the experience,
training and certifications commensurate with the scope, complexity, or nature
of the activity. They shall be approved by the Owner before the start of Work
on the Project.

L. Audits

1. The Contractor's QA/QC program shall provide for documented audits to
verify that QA/QC procedures are being fully implemented by the Contractor
as well as its subcontractors. Audit records shall be made available to the
Owner upon request.

2. The Contractor shall provide to the Owner, a quarterly report indicating any
outstanding and unresolved exceptions to the QA/QC program or contract
documents. The report will include documentation on any standards
modifications, corrections, failed tests and a review of field procedures and
checks and balances effectiveness.

M. Documented Control/Quality Records

1. The Contractor shall establish methods for control of Contract Documents
that describe how Drawings and Specifications are received and distributed to

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Quality Assurance/Quality Control
01400-9



assure the correct issue of the document being used. The methods shall also
describe how as-built data are documented and furnished to the Owner.

2. The Contractor shall maintain evidence of activities affecting quality,
including operating logs, records of inspections and tests, audit reports,
material analyses, personnel qualification and certification records,
procedures, and document review records.

3. Quality records shall be maintained in a manner that provides for timely
retrieval, and traceability. Quality records shall be protected from
deterioration, damage, and destruction. The Contractor shall maintain an
automated exceptions list of any non-conforming or defective or substandard
work.

4. The Contractor shall provide a list with specific records as specified in the
Contract Documents which will be furnished to the Owner at the completion
of activities and in conjunction with logs and location drawings.

N. Acceptance of QA/QC Plan: The Owner’s review and acceptance of the
Contractor’'s QA/QC Plan shall not relieve the Contractor from any of its
obligations for the performance of the Work. The Contractor's QA/QC staffing is
subject to the Owner’s review and continued acceptance. The Owner, at its sole
option, without cause, may direct the Contractor to remove and replace the
QA/QC representative. No Work covered by the QA/QC Plan shall start until the
Owner’s acceptance of Contractor's QA/QC plan has been obtained.

O. The Owner may perform independent quality assurance audits to verify that
actions specified in Contractor’'s QA/QC Plan have been implemented. No
Owner audit finding or report shall in any way relieve Contractor from any
requirements of this Contract.

1.07 TESTING SERVICES

A. All tests which require the services of a laboratory to determine compliance with
the Contract Documents shall be performed by an independent commercial
testing firm acceptable to Owner. The testing firm’s laboratory shall be staffed
with experienced technicians, properly equipped and fully qualified to perform the
tests in accordance with the specified standards. All standard quality assurance
testing and installation verification testing will be at the expense of the

Contractor.
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B. Testing, when required, will be in accordance with all pertinent codes and
regulations and with procedures and requirements of the American Society for
Testing and Materials (ASTM).

C. The Owner shall have the right to inspect work performed by the independent
testing laboratory both at the project and at the laboratory. This shall include
inspection of the manual, equipment calibrations, proficiency sample
performance, etc.).

D. Testing services provided by the Owner, if any, are for the sole benefit of the
Owner; however, test results shall be available to the Contractor. Testing
necessary to satisfy Contractor’s internal quality control procedures shall be the
sole responsibility of Contractor.

E. Testing Services Provided by the Contractor
1. Unless otherwise specified, and in conjunction with, all other specified testing

requirements, the Contractor shall provide the following testing services,
and submit a detailed testing plan for each along with proposed forms for
Owner’s review:

2. Moisture-density and relative density tests on embankment, fill, and backfill
materials.

3. In-place field density test on embankments, fills and backfill.
4. QC testing of all precast and/or pre-stressed concrete

5. All other tests and engineering data required for the Owner’s review of
materials and equipment proposed to be used in the Work

6. In addition, the following QC tests shall be performed by the Contractor:

a. Holiday testing of pipeline and all other coatings systems applied to
surfaces as required by the Owner

b. Slumps, air bucket tests, compression tests and other confirmation tests

c. Air testing of field-welded joints for steel pipe or pipe cylinders and
fabricated specials.

d. All testing and inspection of welding work including, but not limited to,
welding procedure qualifications, welder operator qualifications, all work
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performed by the certified welding inspector, all appropriate
nondestructive testing of welds and all repair and retest of weld defects.

7. Testing, including sampling, shall be performed by the Contractor’s testing
firm's laboratory personnel, in the manner and frequency indicated in the
Specifications. The Owner shall have the right to stipulate the location of the
confirmation tests. The Contractor shall provide preliminary representative
samples of materials to be tested, to the testing firm’s laboratory, in required
quantities.

8. The testing firm's laboratory shall perform all laboratory tests within a
reasonable time consistent with the specified standards and will furnish a
written report of each test.

9. Where such inspection and testing are to be conducted by an independent
laboratory agency, the sample or samples shall be selected by such
laboratory or agency or the Owner and shipped to the laboratory by the
Contractor at Contractor's expense.

10. Notify laboratory sufficiently in advance of operation to allow for the
assignment of personnel and schedules of tests.

F. Transmittal of Test Reports:

1. Written reports of tests and engineering data furnished by Contractor for
Owner’s review of materials and equipment proposed to be used in the Work
shall be submitted as specified for Shop Drawings. Final transmittal of all
Project testing records will be required as a final close-out submittal for the
release of retainage.

2. Promptly process and distribute all required copies of test reports and related
instructions to insure all necessary retesting or replacement of materials with
the least possible delay in progress of the Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

+++ END OF SECTION 01400 +++
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SECTION 01410
TESTING LABORATORY SERVICES

PART 1 - GENERAL
1.01 SCOPE

A. This Section includes testing which the Engineer may require, beyond that
testing required of the manufacturer, to determine if materials provided for the
Project meet the requirements of these Specifications.

B. This section also includes all testing required by the Engineer to verify if work
performed by the Contractor is in accordance with the requirements of these
specifications, i.e., concrete strength and slump testing, soil compaction, etc.

C. This section does not include testing required in various sections of these
specifications to be performed by the manufacturer, i.e., testing of pipe. Where
no testing requirements are described in various sections of these specifications,
but the Owner decides that testing is required to demonstrate compliance with
material or performance standards, the Owner may require testing to be
performed under current pertinent standards for testing.

D. An independent testing laboratory shall be selected by the Contractor approved
by the Owner and paid by the Contractor. The laboratory must be approved in
writing by the Owner before any testing services are performed.

E. The Contractor shall pay directly for the services of the independent testing
laboratory for all testing required under this Contract.

F. Employment of the testing laboratory shall in no way relieve the Contractor of
Contractor’s obligation to perform work meeting the requirements of the
Contract.

G. Testing laboratory services will be required for, but not be limited to:

1. Cement

2. Aggregate

3. Concrete

4. Steel and Metals

5. Welding
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1.02

A.

B.

6. Backfill and Compaction

7. Bituminous Pavement

LABORATORY DUTIES

Cooperate with the Engineer and Contractor.

Provide qualified personnel promptly on notice.

Perform specified inspections, sampling and testing of materials.

1. Comply with specified standards, ASTM, other recognized authorities, and as
specified.

2. Ascertain compliance with requirements of the Contract Documents.

Promptly notify the Engineer and Contractor of irregularity or deficiency of work
which are observed during the performance of services.

Promptly submit three copies (two copies to the Engineer and one copy to the
Owner) of report of inspections and tests in addition to those additional copies
required by the Contractor with the following information included:

1. Date issued

2. Project title and number

Testing laboratory name and address
Name and signature of inspector
Date of inspection or sampling
Record of temperature and weather
Date of test

Identification of product and Specification section

© ®© N o 0o >

Location of sample or test in the Project

10. Type of inspection or test
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11.Results of test and observations regarding compliance with the Contract
Documents

12. Interpretation of test results, when requested by the Engineer or Owner
F. Perform additional services as required.
G. The laboratory is not authorized to:
1. Release, revoke, alter or enlarge on requirements of the Contract Documents
2. Approve or accept any portion of the Work
3. Perform any duties of the Contractor.

1.03 CONTRACTOR RESPONSIBILITIES

A. Cooperate with laboratory personnel; provide access to Work and/or
manufacturer's requirements.

B. Provide to the laboratory, representative samples, in required quantities, of
materials to be tested.

C. Furnish copies of mill test reports.
D. Furnish required labor and facilities to:

1. Provide access to Work to be tested;
2. Obtain and handle samples at the site;

Facilitate inspections and tests;

B W

Build or furnish a holding box for concrete cylinders or other samples as
required by the laboratory.

E. Notify the laboratory sufficiently in advance of operation to allow for the
assignment of personnel and schedules of tests.

F. Laboratory Tests: Where such inspection and testing are to be conducted by an
independent laboratory agency, the sample(s) shall be selected by such
laboratory or agency, or the Engineer, and shipped to the laboratory by the
Contractor at Contractor's expense.
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. Copies of all correspondence between the Contractor and testing agencies shall

be provided to the Engineer and Owner.

1.04 QUALITY ASSURANCE
A. Testing shall be in accordance with all pertinent codes and regulations and with
procedures and requirements of the American Society for Testing and Materials
(ASTM).
B. (Not Used)
1.05 PRODUCT HANDLING
A. Promptly process and distribute all required copies of test reports and related
instructions to insure all necessary retesting or replacement of materials with the
least possible delay in the progress of the Work.
B. (Not Used)
1.06 FURNISHING MATERIALS
A. The Contractor shall be responsible for furnishing all materials necessary for
testing.
B. (Not Used)
1.07 CODE COMPLIANCE TESTING
A. Inspections and tests required by codes or ordinances or by a plan approval
authority, and made by a legally constituted authority, shall be the responsibility
of, and shall be paid for by the Contractor, unless otherwise provided in the
Contract Documents.
B. (Not Used)
1.08 CONTRACTOR'S CONVENIENCE TESTING
A. Inspection or testing performed exclusively for the Contractor's convenience
shall be the sole responsibility of the Contractor.
B. (Not Used)
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1.09

A.

1.10

SCHEDULES FOR TESTING
Establishing Schedule

1. The Contractor shall, by advance discussion with the testing laboratory
selected by the Owner, determine the time required for the laboratory to
perform its tests and to issue each of its findings, and make all arrangements
for the testing laboratory to be on site to provide the required testing.

2. Provide all required time within the construction schedule.

When changes of construction schedule are necessary during construction,
coordinate all such changes of schedule with the testing laboratory as required.

When the testing laboratory is ready to test according to the determined
schedule, but is prevented from testing or taking specimens due to
incompleteness of the Work, all extra costs for testing attributable to the delay
will be back charged to the Contractor and shall not be borne by the Owner.

TAKING SPECIMENS

Unless otherwise provided in the Contract Documents, all specimens and
samples for tests will be taken by the testing laboratory or the Engineer.

. (Not Used)

TRANSPORTING SAMPLES

The Contractor shall be responsible for transporting all samples, except those
taken by testing laboratory personnel, to the testing laboratory.

. (Not Used)

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01 TESTS AND CERTIFICATIONS
A. As a minimum, the following tests shall be performed and the following
certification provided:
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1. Cement: Certified test results by cement manufacture or by independent
laboratory shall be furnished as required by the Engineer.

2. Aggregate and Mortar Sand: Certified test results by aggregate producer or
by independent laboratory shall be furnished as required by the Engineer.

3. Concrete:

a. Certified test results of all concrete in accordance with ASTM C31, C39
and C172.

b. Slump tests:
i. Perform slump tests on the job in accordance with ASTM standards.

ii. One (1) slump test shall be performed for each 25 cubic yards of
concrete.

B. Steel and Miscellaneous Metal: Reinforcing steel, structural steel and
miscellaneous metal may be inspected visually on site by the Engineer.

C. Welding: 1 percent of all structural welds during construction shall be inspected
either visually or by an independent laboratory as required by the Engineer.

D. Laboratory tests of compacted backfill shall be made in accordance with ASTM
D698. In-place density tests shall be made in accordance with ASTM D1556 or
D2922.

E. Bituminous Concrete Pavement: Material testing for bituminous concrete shall be
performed as directed by the Engineer. Refer to paragraph 3.11 of Section
02510 — Asphalt Paving.

+++ END OF SECTION 01410 +++
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SECTION 01450
SPECIAL INSPECTION AND TESTING AND OBSERVATION

PART 1 — GENERAL
1.01  SUMMARY

A. This section covers requirements for Special Inspection, Observation, and
Testing required in accordance with Chapter 17 of the 2018 IBC and is in
addition to and supplements requirements included in Statement of Special
Inspections provided in Supplement located at end of this section. Special
Inspections and Tests hereafter will be referred to as Special Inspections.

B. A Statement of Special Inspections Form and the Final Report of Special
Inspections Form of their own format shall be prepared for each of the
following locations unless otherwise approved by the Agency Having
Jurisdiction (AHJ).

1.02 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1. American Society of Civil Engineers (ASCE): 7, Minimum Design Loads
for Buildings and Other Structures.

2. International Code Council (ICC):
a. International Building Code (IBC).

b. Evaluation Service (ICC-ES) Reports and Legacy Reports.
1.03 DEFINITIONS
A. Agencies and Personnel:

1. Agency Having Jurisdiction (AHJ): Permitting building agency; may be a
federal, state, local, or other regional department, or individual including
building official, fire chief, fire marshal, chief of a fire prevention bureau,
labor department, or health department, electrical inspector; or others
having statutory authority. AHJ may be Owner when authorized to be self-
permitting by governmental permitting agency or when no governmental
agency has authority.

2. Approved Agency: An established and recognized agency regularly
engaged in conducting tests or furnishing inspection services, when such
agency has been approved.
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3. Registered Design Professional in Responsible Charge: An individual who
is registered or licensed to practice their respective design profession as
defined by statutory requirements of professional registration laws of state
or jurisdiction in which Project is to be constructed.

4. Special Inspector: Qualified person selected by Owner (or agent of
Owner), who will demonstrate competence to the satisfaction of AHJ for
inspection of a particular type of construction or operation requiring
Special Inspection.

B. Statement of Special Inspections: Detailed written procedure establishing
systems and components subject to Special Inspection, Observation, and
Testing during construction, type and frequency of testing, extent and
duration of Special Inspection, and reports to be completed and distributed by
Special Inspector.

C. Special Inspection:

1. Special Inspection: Inspection required of materials, installation,
fabrication, erection, or placement of components and connections
requiring special expertise to ensure compliance with approved Contract
Documents and referenced standards.

2. Special Inspection, Continuous: Full-time observation of work requiring
Special Inspection by an approved Special Inspector who is present in
area where the Work is being performed.

3. Special Inspection, Periodic: Part-time or intermittent observation of the
Work requiring Special Inspection by an approved Special Inspector who
is present in area where the Work has been or is being performed, and at
completion of the Work.

D. Structural Systems and Components:

1. Diaphragm: Component of structural lateral load resisting system
consisting of roof, floor, or other membrane or bracing system acting to
transfer lateral forces to vertical resisting elements of structure.

2. Drag Strut or Collector: Component of structural lateral load resisting
system consisting of diaphragm or shear wall element that collects and
transfers diaphragm shear forces to vertical force-resisting elements or
distributes forces within diaphragm or shear wall.
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3. Seismic-Force-Resisting System: That part of structural lateral load
resisting system that has been considered in the design to provide
required resistance to seismic forces identified on Drawings.

4. Shear Wall: Component of structural lateral load resisting system
consisting of a wall designed to resist lateral forces parallel to plane of the
wall. Unless otherwise noted on Drawings, load-bearing walls with direct
in-plane connections to roof and floors shall be considered to be shear
walls.

5. Wind-Force-Resisting System: That part of the structural system that has
been considered in the design to provide required resistance to wind
forces identified on Drawings.

E. Nonstructural Components:

1. Electrical Component Supports: Structural members or assemblies which
transmit loads and forces from electrical equipment to structure, including
braces, frames, legs, pedestals, and tethers, as well as elements forged or
cast as part of component for anchorage.

2. Mechanical Component Supports: Structural members or assemblies
which transmit loads and forces from mechanical equipment to structure,
including braces, frames, skirts, legs, saddles, pedestals, snubbers, and
tethers, as well as elements forged or cast as part of component for
anchorage.

F. Professional Observation:

1. Does not include or waive responsibility for required Special Inspection or
inspections by building official.

2. Requirements are indicated on Statement of Special Inspections.

3. Geotechnical Observation: Visual observation of selected subgrade
bearing surfaces and installation of deep foundation elements by a
registered design professional for general conformance to Contract
Documents.

4. Structural Observation: Visual observation of structural system(s) by a
registered design professional for general conformance to Contract

Documents.
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1.04 SUBMITTALS

A. Contractor’s Statement of Responsibility: Form shall be completed by entity
responsible for construction of main seismic-force-resisting system, listed in
Statement of Special Inspections. Refer to Article Supplements.

B. Fabricator’s Certificate of Compliance: Form shall be completed by entity
responsible for shop fabrication of structural load-bearing members and
assemblies. Refer to Article.

C. Pre-construction meeting minutes.
1.05 STATEMENT OF SPECIAL INSPECTIONS REQUIREMENTS
A. Designated Systems for Inspection:

1. Seismic-force-resisting systems designated under IBC Section 1705 and
subject to Special Inspection under Section 1705: See Drawings for basic
lateral load resisting systems for each structure and other designated
seismic systems.

2. Wind-force-resisting systems designated under IBC Section 1705: None
required.

3. Architectural, Mechanical, and Electrical Components subject to Special
Inspection under IBC Section 1705.12.5, 1705.12.6, and 1705.13 for
Seismic Resistance: As listed in Statement of Special Inspection for
Seismic Resistance.

B. Statement of Special Inspections:

1. As included in Supplement located at end of this section and in support of
building permit application, Project-specific requirements were prepared
by Registered Design Professional in Responsible Charge. The following
identifies elements of inspection, observation, and testing program to be
followed in construction of the Work.

a. Designated seismic systems and main seismic-force- and wind-force-
resisting systems and components that are subject to Special
Inspection for lateral load resistance.

b. Special Inspection and testing required by IBC Section 1705 and other
applicable sections and referenced standards therein.

c. Type and frequency of Special Inspection required.
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d. Type and frequency of testing required.

e. Required frequency and distribution of testing and Special Inspection
reports to be distributed by Special Inspector to Engineer, Contractor,
building official, and Owner.

f. Geotechnical Observation to be Performed: Required frequency and
distribution of Geotechnical Observation reports by registered design
professional to Contractor, building official, and Owner.

C. Special Inspection and associated testing of shop fabrication and field
construction will be performed by an approved accredited independent
agency or by Agency Having Jurisdiction’s (AHJ) approved, qualified
inspection staff. Owner (or agent of Owner) will secure and pay for services
of agency to perform Special Inspection and associated testing.

D. Code required Special Inspection with associated testing and Professional
Observation, as provided in Statement of Special Inspections and further
provided in this section, is for benefit of Owner and does not:

1. Relieve Contractor of responsibility for providing adequate quality control
measures.

2. Relieve Contractor of responsibility for damage to or loss of material
before acceptance.

3. Constitute or imply acceptance.

4. Affect continuing rights of Owner after acceptance of completed Work.

E. The presence or absence of code required Special Inspector and
Professional Observer does not relieve Contractor from Contract
requirements.

F. Contractor is responsible for additional costs associated with Special
Inspection, Observation and Testing when Work is not ready at time identified
by Contractor and Special Inspectors and Professional Observer are onsite,
but not able to provide contracted services.

G. Contractor is responsible for associated costs for additional Special
Inspection and Testing and Professional Observation by Special Inspectors
and Professional Observers required because of rejection of materials of in
place Work that cannot be made compliant to Contract Document without
additional inspections, observation, and testing.
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PART 2 -

PART 3 -

PRODUCTS (Not Used)
EXECUTION

3.01 GENERAL

A.

Requirements of the Statement of Special Inspections are provided by the
Owner. All other testing and inspections, unless noted otherwise, are
provided by Contractor.

Prepare pre-construction meeting agenda and organize meeting. Notify
attendees at least 14 days in advance. Provide meeting room.

Provide access to shop or Site for Special Inspection and Testing and
Professional Observation requirements.

Notify Owner in advance of required Special Inspection and Professional
Observation no later than 48 hours prior to date of Special Inspection and
Professional Observation.

Provide access for Special Inspector to construction documents.

Retain special inspection records on-site to be readily available for review.

. Cooperate with Special Inspector and provide safe access to the Work to be

inspected.

. Submit Fabricator's Certificates of Compliance for approved fabricators.

Provide reasonable auxiliary services as requested by the Special Inspector.
Auxiliary services required include, but not limited to:

1. Providing access to the Work and furnishing incidental labor and facilities
necessary to facilitate inspections and tests to assist the Special Inspector
in performing test/inspections.

2. Providing storage space for the Special Inspector’s exclusive use, such as
for storing and curing concrete test samples and delivery of samples to
testing laboratories.

3. Providing the Special Inspector with access to all approved submittals.

4. Providing security and protection of samples and test equipment at the
Project Site.

5. Provide samples of materials to be tested in required quantities.
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J. When required by Registered Design Professional in Responsible Charge,
provide access for mechanical and electrical component inspections for those
items requiring certification.

K. Materials and systems shall be inspected during placement where
Continuous Special Inspection is required.

L. Where Periodic Special Inspection is indicated in the Statement of Special
Inspections:

1.

Schedule inspections for either during or at completion of their placement
or a combination or both.

. Schedule periodically inspected Work (either inspected during or after its

placement) so that corrections can be completed and re-inspected before
Work is inaccessible.

Sampling a portion of the Work is not allowed. Schedules shall provide for
inspection of all Work requiring periodic inspection.

3.02 SUPPLEMENTS

A. The supplements listed below, following “End of Section,” are a part of this
specification:

1.

Contractor’s Statement of Responsibility.

2. Fabricator’s Certificate of Compliance.

3. Statement of Special Inspections.

3.03 ADDITIONAL REFERENCES

A. The additional references listed below, following “End of Section,” are
provided for reference, but are not part of this specification:

1.

2.

Special Inspections Daily Report.
Special Inspections Interim Report.

Special Inspections Discrepancy Notice.

. Special Inspections Discrepancy Log.

Final Report of Special Inspections.
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6. Special Inspections Cast-in-Place Concrete Construction Checklist.
7. Special Inspections Concrete Anchor/Dowel Installation Checklist.

8. Special Inspection Masonry Construction Checklist.

+++ END OF SECTION 01450 +++
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SECTION 01540
SECURITY AND SAFETY

PART 1 - GENERAL

1.01 SECURITY PROGRAM

A

The Contractor shall protect the Work, including field office trailers and
contents, from theft, vandalism, and unauthorized entry.

. The Contractor shall initiate a site security program at the time of mobilization

onto the Work site that provides adequate security for material stored and
installed onsite.

The Contractor shall maintain the security program throughout the Contract
duration.

. The Contractor and subcontractors shall be wholly responsible for the security

of its storage compound and laydown areas, and for plant, material, equipment,
and tools at times.

The Contractor shall provide the Owner with a list of 24-hour emergency
phone numbers, including chain of command.

The Contractor must cooperate with Owner on all security matters and must
promptly comply with any project security arrangements established by the
Owner or Program Manager.

It is the Contractor’s obligations to comply with all applicable governmental
requirements and regulations and to undertake reasonable actions to
establish and maintain secure conditions at any job site.

. The Contractor shall be solely responsible for the safety and security of

materials, equipment, their employees, their subcontractors and or any
person who enters Owner’s premises for any reason(s) related to this
contract.

The Contractor shall comply with the site safety and security program at all
times on the Owner’s facilities.

. The Contractor shall not allow cameras on-site or photographs to be taken,

except those required to perform the Work in accordance with the Contract
Documents or otherwise approved by Owner. Photos taken on the Owner
property for any reason (mishaps, near misses, accidents etc.) are prohibited
from being used for Social Media and Training references unless authorized
by the Owner.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Security and Safety

01540-1



K. It is the responsibility of the Contractor to ensure all articles of possible
personal or monetary value found by the Contractor's employees are turned
into the Owner or Program Manager.

L. The Contractor shall be responsible for maintaining satisfactory standards of
employees’ competency, conduct, courtesy, appearance, honesty and
integrity, and shall be responsible for taking such disciplinary action with
respect to any employee, as may be necessary.

M. The Contractor shall provide the Owner with a list of 24-hour emergency
phone numbers, including a chain of command.

N. Contractors with non-English speaking employees shall provide an English
speaking person, who has the ability to translate or communicate vital project
specific or safety information.

1.02 PROJECT SAFETY
A. DRUG AND ALCOHOL POLICY

Any person under the influence of /or in possession of, distributing and/or
selling controlled substances and/or alcohol will be removed from the site
immediately. Prescription medication is allowable if it is contained in its
original package and does not affect an employee’s performance. B.
COMPETENT PERSON REQUIREMENTS

Contractor and their Subcontractor shall have a Competent Person on the
project for all operations as required by OSHA Standards.

1. A competent person identified and on-site before any scaffold erection
may begin and/or modified.

2. A competent person identified and on-site before any excavation may
begin and/or modified.

3. A competent person identified and on-site before any Confined Space
may begin.

4. A competent person identified and on-site before any rigging operation
may begin.

5. A competent person identified to erect and inspect concrete formwork.

OSHA defines a competent person as one who is capable of identifying
existing and predictable hazards in surroundings or working conditions
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that are unsanitary, hazardous or dangerous to employees, and who has
the authority to take prompt corrective measures to eliminate them.

B. COMMUNICATIONS

1. Contractor shall Plan and execute all work in a manner, which complies
with the stated objectives of their Project Safety Program.

2. Contractor employees and their subcontractors shall complete a Project
Site-Specific Health and Safety Orientation identifying projects
hazards, detailing these specified project rules and Owner project rules.
Employees shall complete this orientation before starting work.

3. Contractor shall create and maintain for project(s) an emergency action
plan (EAP) which addresses the notification of the closet police, fire or
ambulance and rescue services.

4. Contractors are required to have on file in the job trailer, a copy of their
company's Safety Program and Hazard Communication Program.

5. All accidents must be reported to Owner immediately after occurrence.
Accident reports and investigation forms must be completed and a copy
to the Owner within 24 hours of an accident. All incidents or near misses
must be reported to Owner immediately for proper investigation and
corrective actions to ensure prevention.

6. Contractor's accident/incident report shall contain (but not be limited too)
the following:

a. Name of person injured

b. Date and time of injury

c. Name(s) of all witnesses

d. Details of the accident

e. Root Cause analysis of accident

f. Action taken to prevent re-occurrence of incident/accident

g. Nature/Extent of injury

h. Name of doctor/ emergency provider

7. All contractor personnel requiring medical attention shall be drug screened
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in accordance with the Owner’s policy.

8. Tool Box Talks must be completed at least weekly. The toolbox talk must
be documented with the signatures of all employees attending. Topics
should include information relative to ongoing or upcoming operations
and previous week's accidents.

9. Subcontractors must maintain and have available first aid and
bloodborne pathogens Kkit.

10.Contractors and their subcontractors are responsible for transportation
and payment for treatment of their employees. It is the responsibility of
each contractor to arrange for medical treatment of his or her injured
employees.

11.Contractors and Subcontractors are responsible for the conduct of their
employees and housekeeping of the construction/project site.

12. Any damage to existing or stored property or materials will financially be
the sole responsibility of the offending subcontractor(s).

C. DISCIPLINARY POLICY

1. Contractor employees must work safely as a condition of employment
on this project. Owner reserves the right to remove any contractor
employees from this project for unsafe behavior or failure to follow safe
work practices. Insubordination or any act that causes an Immediately
Dangerous to Life and Health (IDLH) situations will not be tolerated and
will result in automatic removal.

D. PROJECT SITE

1. Report all unsafe site conditions to Owner for which the Contractor does
not have the resources or is not responsible to implement corrective
action.

2. Only trained, certified and authorized employees shall operate forklifts,
aerial lifts, cranes, machinery, heavy equipment, tools, and vehicles. All
equipment shall be operated in accordance with the manufacturer's
specifications and all other applicable laws/standards. The operator must
have certification cards on their person.

3. Cell phones are not allowed to be used onsite except for supervisors and
management.

4. All subcontractors shall have warning devices on moving equipment
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E.

and trucks in the proper working order while on site.
ELECTRICAL

Subcontractors must use either an assured grounding program and/or
Ground Fault Circuit Interrupters (GFCI) for protection from
shock/electrocution.

. HAZARDOUS COMMUNICATION PROGRAM

Contractors are required to have on file with Owner and project job trailer, a
copy of their company's Hazard Communication Program. Hazard
Communication programs must include an inventory list of hazardous
materials, explanation of their labeling system, and all corresponding safety
data sheets (SDS) and name of the program coordinator. Contractor shall
make the inventory list of hazardous materials available upon request by the
Owner.

1.03 ENTRY CONTROL

A

The Contractor shall restrict entry of unauthorized personnel and vehicles onto
the Project site.

The Contractor shall allow entry only to authorized persons with proper
identification.

The Contractor shall maintain an Employee Log and Visitor Log and make the
log available to the Owner upon request. This log shall be submitted to the
Owner bi-weekly, or as necessary.

The Contractor shall require visitors to sign the Visitor Acknowledgment of the
Program Site Rules/Visitor Log, which includes a release form. Copies of these
forms shall be submitted to the Owner bi-weekly and maintained in the
Contractor's security files on-site. See Section A.

. The Contractor shall require each employee to sign the Employee

Acknowledgment of Project Site Rules Log included in Section C. Employees,
subcontractor employees, and lower-tier Contractor employees will receive a
new employee orientation. Signing the Employee Log by the employee is
certifying that the orientation training has been received.

The Owner has the right to refuse access to the site or request that a person or
vehicle be removed from the site if found violating any of the Project safety,
security, or conduct rules.

1.04 BARRICADES, LIGHTS, AND SIGNALS
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A. The Contractor shall furnish and erect such barricades, fences, lights, and
danger signals and shall provide such other precautionary measures for the
protection of persons or property, and of the Work as necessary. Barricades
shall be painted in a color that is visible at night. From sunset to sunrise, the
Contractor shall furnish and maintain at least one light at each barricade and
sufficient numbers of barricades shall be erected to keep vehicles from being
driven on or into any Work under construction.

B. The Contractor shall be held responsible for damage to the Work and any
resulting injuries due to failure of barricades, signs, and lights. Whenever
evidence is found of such damage, the Contractor shall immediately remove
the damaged portion and replace it at the Contractor's cost and expense. The
Contractor's responsibility for the maintenance of barricades, signs, and lights
shall not cease until the Project has been accepted by the Owner.

1.05 CONTRACTOR SAFETY/HEALTH AND SECURITY PLAN

A. Within 30 days of Notice to Proceed, and prior to the performance of any Work,
the Contractor shall prepare and submit a Contract-specific Health, Safety, and
Security Plan signed by an officer of the Contractor's organization. Adequacy
is the responsibility of the Contractor.

B. The Owner will review the Contractor's Health, Safety, and Security Plan for
the adequacy of the plan. The plan shall:

1. Identify the person(s) responsible for implementation and enforcement of
Health, Safety, and Security rules and regulations for this Project.

2. Address safe Work procedures for the activities within the Contractor's
scope of Work.

3. Include a new employee orientation program to address job- and site-
specific rules, regulations, and hazards.

4. Include the Contractor's Drug-Free Work Place Policy describing the
substance abuse prevention and testing program.

5. Include provisions to protect the Contractor's employees, other persons,
and organizations possibly affected by the Work from injury, damage, or
loss.

6. Comply with current Fed/OSHA regulations; the Health, Safety, and Security
Plan; the facility safety program (when applicable); and locally accepted
safety codes, regulations, and practices.

7. Include a site-specific emergency action and evacuation plan.
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8. Include Hazard Communication/Right-To-Know Program.

9. Include security procedures for the Contractor's Work, tools, and
equipment.

10. Include the capability of providing the Owner with documentation to show
compliance with the plan, plus accidents, and investigation reports.

11.Address other contract-specific requirements, including the Unique
Requirements of these specifications.

C. Prior to the start of Work, Contractor shall provide Job Safety Analyses (JSAS)
for unique Work activities necessary to prosecute the scope of Work.

D. Review of the Contractor's Health, Safety, and Security Plan by the Owner
shall not impose any duty or responsibility upon the Owner for the Contractor's
performance of the Work in a safe manner.

E. The Contractor shall be fully responsible for the safety and health of its
employees, its subcontractors, and lower tier contractors during performance of
its Work.

F. The Contractor shall provide the Owner with safety reports, training records,
competent person list, and accident reports prepared in compliance with
Fed/OSHA and the Project Health, Safety, and Security Plan.

1.06 PROJECT SAFETY COORDINATOR

A. The Contractor shall be responsible for the safety of the Contractor’s and
Owner’s employees, the Owner’s personnel and other personnel at the Work
site. The Contractor shall identify a Project Safety Coordinator (PSA) on the
job with an appropriate office on the job site to maintain and keep available
safety records and up-to-date copies of pertinent safety rules and regulations.

B. The Project Safety Coordinator shall:

1. Comply with applicable health and safety requirements of governing
legislation.

2. Schedule and conduct safety meetings and safety training programs as
required by law and included in the Contractor Health, Safety, and
Security Plan for personnel engaged in the Work.

3. Post appropriate notices regarding safety and health regulations at
locations that afford maximum exposure to personnel at the job site.
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4. Post the name(s), address and hours of the nearest medical doctor(s),
names and addresses of nearby clinics and hospitals, and the telephone
numbers of the fire and police departments.

5. Post appropriate instructions and warning signs with regard to hazardous
areas or conditions.

6. Have proper safety and rescue equipment adequately maintained and
readily available for any contingency. This equipment shall include such
applicable items as: proper fire extinguishers, first aid kits, safety ropes,
and harnesses; stretcher, life preservers, oxygen breathing apparatus,
resuscitators, gas detectors, oxygen deficiency indicators, explosion
meters; and other equipment mandated by law.

7. Inspect each Work crew at least once daily in accordance with an
Inspection Checklist Report Form to make sure that workers are wearing
their appropriate personal safety equipment; machines, tools, and
equipment are in safe operating condition; Work methods are not
dangerous; and the Work site and Work methods are free of hazards.

8. Submit to the Owner, upon request, copies of inspection checklist report
forms; safety records, safety inspection reports, and certifications from
regulating agencies and insurance companies.

9. Immediately notify the Owner of a serious accident, followed by a detailed
written report within 24 hours. “Serious accident” is defined as that
requiring an absence of Work of more than two days and/or
hospitalization.

10. Immediately notify the Owner in the event of a fatal accident.

11.Immediately notify the Owner of any accident claim against the
Contractor or any subcontractor, followed by a detailed written report on
the claim, and its resolution.

12.Review safety aspects of the Contractor’s submittals as applicable.
1.07 JOBSITE SECURITY

A. The Contractor shall be responsible for maintaining a safe “drug-free” work
environment.

B. The Contractor shall develop a Security Plan for use on the job site during
construction. The Plan shall encompass at a minimum such topics as the use
of pre-employment background checks for specific project staff, drug tests,
crime prevention and anti-theft procedures, workplace violence, and methods
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to secure project documents. The staff working on the site shall be familiar
with the requirements of the Security Plan.

C. Persons on the jobsite shall report any suspicious activity by workers or by
others at the jobsite area first to the Project Management, and/or Spalding
County Police and/or Fire Department by calling 911 and immediately to the
Owner.

1.08 REMOVAL

A. The Contractor shall remove equipment and devices when no longer
required and repair damage caused by installation.

B. Should the Contractor dismiss employees who have been given access to
the Owner facilities while the contract is in force, the Contractor will advise
the Owner.

C. The Owner may request the Contractor to immediately remove from the
premises and/or dismiss any employee found unfit to perform duties due to
one or more of the following reasons:

1. Neglect of duty, absenteeism, security or safety problems and sleeping on
the job.

2. Disorderly conduct, use of abusive or offensive language, quarreling,
intimidation by words, actions or fighting.

3. Theft, vandalism, immoral conduct or any other criminal action.

4. Selling, consuming, possessing, or being under the influence of
intoxicants, alcohol or illegal substances, which produce similar effects
while on duty.

5. Involved in a vehicle accident while on the Owner’s property or driving the
Owner’s equipment. No employee, Contractor, or Subcontractor will be
extended privileges to drive the Owner's equipment on the Owner’'s
property if driving privileges have been withdrawn by the person’s State of
residence.

D. All employees will be required to sign in and out on a designated log sheet.

E. No one under age sixteen is permitted at work sites after normal working
hours. Contractor’'s employees are allowed on work sites only during the
specified hours and only when working on this contract. No Contractor
employee will be allowed on sites when not specifically working on this
Contract’s predetermined times and dates.
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F. All employees and agents of the Contractor must read the Project Site Rules
statement and sign a log acknowledging understanding of project site rules
provided in (Sections A & C).

SECTION A
VISTOR ACKNOWLEDGMENT OF THE PROJECT SITE RULES

By signing this Visitor's Log, | acknowledge that | understand and agree to abide by the
project rules outlined below.

In consideration of my receipt of a visitor's pass as issued by the Owner directly
or indirectly for the Owner, | waive on behalf of myself, my heirs, employer, legal
representatives and assigns and hereby release and discharge the Owner, each of its
directors, officers, employees, representatives, and agents from any and all claims,
actions, causes of action, or any charge of any kind whatsoever that may arise or could
arise in the future as a result of my being present at the facility including injury, death, or
property damage whether or not caused by the fault or negligence of any of the parties
released hereunder.

| further acknowledge that | have been briefed on specific hazards, hazardous
substances that are on site, and the site emergency action procedure.

PROHIBITED ACTIVITIES
e Unauthorized removal or theft of Owner property
e Violation of safety or security rules or procedures
e Possession of firearms or lethal weapons on jobsite
e Acts of sabotage
e Destruction or defacing of Owner property
e Failure to use sanitary facilities

e Knowingly or purposely failing to report accidents/incidents or job-related
injuries

e Being under the apparent influence of drugs, alcohol, or other intoxicants or in
possession of drugs, alcohol, or other intoxicants on the job site
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Wearing shorts or tennis shoes on the job site
Failure to wear required personal protective equipment (PPE)

Gambling, fighting, threatening behavior or engaging in horseplay on the job
site

Smoking in unauthorized areas on the job site

Open fire cooking or making unauthorized fires on job site
Selling items or raffles without authorization

Use of unauthorized cameras on the job site

Use of radio or television in the construction area

Failure to park personal vehicle in authorized parking area
Failure to wear designated identification [Site Specific]
Failure to use designated gates

Condoning or knowingly allowing a person to engage in or work around
a patently unsafe or environmental compromising act or condition

Knowingly or purposely falsifying records, documents or providing false
testimony

| have read, understand, and agree to abide by the PROJECT SITE RULES.
Furthermore, | understand failure to abide by these rules is grounds for being denied
access to the project site. | have received a personal copy for my use and reference.

Print Name Signature
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SECTION B

VISITOR LOG

THE SIGNING OF THIS LOG ACKNOWLEDGES | HAVE READ, UNDERSTAND, AND

AGREE TO ABIDE BY THE PROJECT RULES OUTLINED ABOVE. THIS IS NOT A

VEHICLE ACCESS PERMIT.

NAME SIGNATURE COMPANY/PERSON | DATE IN ouT

PRINT VISITED
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
am/pm | am/pm
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SECTION C
EMPLOYEE ACKNOWLEDGMENT OF THE PROJECT SITE RULES

By signing this Employee Log, | acknowledge that | understand and agree to abide by
the project rules outlined below.

PROHIBITED ACTIVITIES

e Unauthorized removal or theft of Owner property

¢ Violation of safety or security rules or procedures

e Possession of firearms or lethal weapons on jobsite
e Acts of sabotage

e Destruction or defacing Owner property

e Failure to use sanitary facilities

e Failure to report accidents or job-related injuries

e Under the apparent influence of drugs, alcohol, or other intoxicants or in
possession of drugs, alcohol or, other intoxicants on the property

¢ \Wearing shorts or tennis shoes on the jobsite

e Failure to wear a hardhat/safety glasses and safety vest

e Gambling at any time on the project

e Fighting, threatening behavior, or engaging in horseplay on the project
e Smoking in unauthorized areas on the project

e Open fire cooking or making unauthorized fires on project property
e Selling items or raffles without authorization

e Use of unauthorized cameras on the project

e Use of radio or television in the construction area

e Failure to park personal vehicle in authorized parking area

e Failure to wear designated identification [Site Specific]

e Failure to use designated gates
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| have read, understand, and agree to abide by the PROJECT SITE RULES.
Furthermore, | understand failure to abide by these rules is grounds for being denied
access to the project site. | have received a personal copy for my use and reference.

Print Name Signature

Date
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SECTION D
EMPLOYEE LOG

BY SIGNING THIS LOG ACKNOWLEDGMENT, | HAVE READ AND UNDERSTAND,
AND AGREE TO ABIDE BY THE PROJECT RULES OUTLINED ABOVE AND ANY
STATE, FEDERAL, LOCAL, OR ANY OTHER CONTRACT OBLIGATIONS THAT MAY
APPLY. | FURTHER ACKNOWLEDGE THAT | HAVE BEEN ORIENTED AS TO THE
SITE-SPECIFIC HAZARDS, ANY HAZARDOUS SUBSTANCES | MAY BE EXPOSED
TO WHILE ON THE SITE, AND THE SITE/COMPANY EMERGENCY ACTION
PROCEDURES, BY A REPRESENTATIVE OF THE COMPANY.

EMPLOYEES (PRINT) SIGNATURE COMPANY NAME DATE

Signature of
Company Date Signed:
Representative:

Primary Contractor:

Owner Contract #:

Subcontractor Name:

Contract End Date:

+++ END OF SECTION 01540 +++
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SECTION 01600
GENERAL MATERIAL
AND EQUIPMENT REQUIREMENTS

PART 1 — GENERAL
1.01 DESCRIPTION

A. The Contractor shall use the latest version of the manufacturer’s product line
of installed materials and equipment at the time of purchase. The Contractor
shall not purchase materials and equipment that have been outdated by
newer versions at the time of purchasing. Materials and equipment that show
any signs of extended storage such as corrosion, scratches, and dents shall
not be accepted.

B. The Contractor shall use equipment for performing the Work that conforms
to the latest version of applicable safety standards including, but not limited
to, OSHA requirements. Contractor shall not exceed or ignore any
requirements or recommendations of the equipment manufacturer. Equipment
not meeting requirements of this Section shall be barred from use on the
project.

C. The Contractor shall install material and equipment that meets or exceeds
the latest applicable code requirements, including, but not limited to:
Underwriters Laboratory, Standard Building Code, and OSHA, as well as
requirements of these Specifications. Where there is conflict with
requirements of the Contract Documents and code requirements, the
Contractor shall comply with the more stringent requirements with no
additional compensation to the Contractor.

PART 2 - MATERIALS AND EQUIPMENT
2.01 ANCHOR BOLTS

A. The Contractor shall use anchor bolts that are ANSI Type 316 stainless steel
unless otherwise specified or indicated and shall conform to requirements of
this Section and the material articles in the appropriate Sections where they
are used.

B. The Contractor shall use anchor bolts supplied by the manufacturer or
fabricator of the specific material or equipment to be installed.

C. Design criteria for anchor bolts:
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1. When the size, length, or load carrying capacity of an anchor bolt,
expansion anchor, or concrete insert is not shown on the Drawings,
provide the size, length and capacity required to carry the design load
times a minimum safety factor of four.

2. Post-installed anchor bolts shall be designed based on “cracked” concrete
conditions for design purposes, unless otherwise demonstrated by

calculations.

3. Determine design loads as follows:

a. For equipment anchors, use the design load recommended by the
manufacturer and approved by the Engineer.

b. For pipe hangers and supports, use half the total weight of pipe,
fittings, valves, accessories, and water contained in full pipe, between
the hanger or support in question and adjacent hangers and supports

on both sides.

c. Allowances for vibration are included in the safety factor specified

above.

d. Anchors shall develop ultimate shear and pull-out loads of not less

than the following values in concrete:

Bolt Diameter Min. Shear Min. Pull-Out Load
(Inches) (Pounds) (Pounds)
V2 4,500 6,300
VZ 6,900 7,700
Ya 10,500 9,900

4. Embedment depth shall be minimum 6 inches for epoxy anchors and 4
inches for steel expansion anchors, unless noted otherwise on the

drawings.

D. Anchor Type and Manufacturer

1. Where epoxy anchors are noted on the Drawings, provide ANSI Type 316
stainless steel threaded rod with one of the following adhesives:

a. Pure 110+; DeWalt.
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b. HIT RE 500-V3 or HIT HY 200; HILTI North America.
c. SET-3G; Simpson Strong-Tie.
d. Or approved equal.

2. For other applications, provide ANSI Type 316 steel expansion anchors
from one of the following manufacturers:

a. DeWalt
b. HILTI North America
c. Simpson Strong-Tie
d. Or approved equal.
3. Install anchors per manufacturer's recommendations and this Section.

a. Drilled anchorage holes are to be blown out with compressed air
before installing anchor.

2.02 CONNECTION BOLTS

A. Materials shall be as specified in other Sections of the Specifications, or as
shown on the Drawings. Where materials are not specified or shown on the
Drawings, they shall be of ANSI Type 316 stainless steel, with ANSI Type 316
stainless steel nuts and washers.

B. Unless otherwise specified, stud, tap, and machine bolts and nuts shall be
ANSI Type 316 stainless steel and shall conform to the requirements of
ASTM Standard Specification for Carbon Steel Externally and Internally
Threaded Standard Fasteners, Designation A307-80. Hexagonal nuts of the
same quality of metal as the bolts shall be used. Threads shall be clean cut
and shall conform to ANSI Standard B1.1-1989 for Unified Inch Screw
Threads (UN and UNR Thread Form).

2.03 CONCRETE INSERTS

A. Concrete inserts for hangers shall be designed to support safely, in the
concrete that is used, the maximum load that can be imposed by the hangers
used in the inserts. Inserts for hangers shall be of a type that permits
adjustment of the hangers both horizontally (in one plane) and vertically and
locking of the hanger head or nut. Inserts shall be galvanized, then epoxy
phenolic primed and top coated with PVC, using thermal bond process.
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2.04 SLEEVES

2.05

2.06

2.07

A.

C.

Unless otherwise indicated on the Drawings or specified, openings for the
passage of pipes through floors and walls shall be formed of sleeves of
standard-weight, stainless-steel pipe. The sleeves shall be of ample diameter
to pass the pipe and its insulation, if any, and to permit such expansion as
may occur. Sleeves shall be of sufficient length to be flush at the walls and
the bottom of slabs and to project 4 inches above the finished floor surface.
Threaded nipples shall not be used as sleeves.

. Sleeves in exterior walls below grade or in walls to have liquids on one or

both sides shall be as detailed on the Approved Drawings and specified in
other sections.

Sleeves shall be set accurately before the concrete is placed or shall be built
in accurately as the masonry is being built.

ELECTRICAL EQUIPMENT ENCLOSURES

A.

Items of electrical equipment that are furnished with process equipment shall
conform to the requirements specified under the appropriate electrical
sections of the specifications. Enclosures for electrical equipment such as
switches, starters, etc., shall conform to the requirements specified under the
appropriate electrical sections of the specifications.

EQUIPMENT DRIVE GUARDS

A.

Equipment driven by open shafts, belts, chains, or gears shall be provided
with acceptable all-metal guards enclosing the drive mechanism. Guards shall
be constructed of epoxy paint coated, galvanized sheet steel or galvanized
woven wire or expanded metal set in a frame of galvanized steel members.
Guards shall be secured in position by steel braces or straps that will permit
easy removal for servicing the equipment. The guards shall conform to
applicable safety codes and regulations.

NAMEPLATES

A.

The Contractor shall provide each piece of equipment, with the exception of
the items mentioned below, with a substantial nameplate of non-corrodible
metal, securely fastened in place and clearly and permanently inscribed with
the manufacturer's name, model or type designation, serial number, principal
rated capacities, electrical or other power characteristics, and similar
information as appropriate.
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2.08

2.09

2.10

This requirement shall also apply to standard, manually operated gate, lobe,
check, and plug valves.

Each process valve shall be provided with a substantial tag of noncorrodible
metal securely fastened in place and inscribed with an identification number
in conformance with the tag numbers indicated on the Process and
Instrumentation Drawings.

LUBRICANTS

A.

During testing and prior to acceptance, the Contractor shall furnish lubricants
necessary for the proper lubrication of equipment furnished under this
Contract.

PROTECTION AGAINST ELECTROLYSIS

A.

Where dissimilar metals are used in conjunction with each other, the
Contractor shall provide suitable insulation between adjoining surfaces to
eliminate direct contact and any resultant electrolysis. The insulation shall be
bituminous impregnated felt, heavy bituminous coatings, nonmetallic
separators, or washers, or other approved acceptable materials.

TRANSPORTATION, HANDLING, STORAGE, AND PROTECTION

A.

Packing and Shipping:

1. Product and materials shall be shipped and handled in ways that shall
prevent damage.

2. Equipment shall be protected against damage from moisture, dust,
handling, or other cause during transport from manufacturer's premises to
the project site. Bearing housing, vents, and other types of openings shall
be wrapped or otherwise sealed to prevent contamination by grit and dirt.

3. Ship equipment, material, and spare parts in assembled units except
where partial disassembly is required by transportation regulations or for
protection of components.

4. Pipe and appurtenances shall be handled, stored, and installed as
recommended by the manufacturer. Pipes shipped with interior bracing
shall have the bracing removed only when recommended by the pipe
manufacturer.

5. Stiffeners shall be used where necessary to maintain shapes and to give
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rigidity.

6. Each item or package shall be marked with the number unique to the
specification reference covering the item. Spare parts shall be packed in
containers bearing labels clearly designating contents and pieces of
equipment for which intended.

B. Acceptance at Site:

1. Damaged items shall not be permitted as part of the Work except in cases
of minor damage that have been satisfactorily repaired and are acceptable
to the Owner.

2. Damage shall be corrected to conform to the requirements of the Contract
before the assembly is incorporated into the Work.

3. The Contractor shall bear the costs arising out of dismantling, inspection,
repair, and reassembly.

C. Storage and Protection:

1. During the interval between the delivery to the site and installation,
equipment and materials shall be stored in an enclosed space affording
protection from weather, dust, and mechanical damage and providing
favorable temperature, humidity, and ventilation conditions to protect
against equipment deterioration. Manufacturer's recommendations shall
be adhered to in addition to these requirements.

2. Equipment and materials to be located outdoors may be stored outdoors if
protected against moisture condensation and ultraviolet (UV) degradation.
Equipment shall be stored at least 6 inches above ground. Temporary
power shall be provided to energize space heaters or other heat sources
for control of moisture condensation. Space heaters or other heat sources
shall be energized without disturbing the sealed enclosure.

2.11 UNIT RESPONSIBILITY

A. Equipment systems made up of two or more components shall be provided as
a unit by the responsible manufacturer. Unless otherwise specified, the
Contractor shall obtain each system from the supplier of the driven
equipment, and the supplier shall provide components of the system to
enhance compatibility, ease of construction, and efficient maintenance. The
Contractor shall be responsible to the Owner for performance of systems in
accordance with the provisions of t of the Contract Documents.
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B. Where the detailed specifications require the Contractor to furnish a
certificate of unit responsibility, such certificate shall be executed by the
manufacturer. No other submittal material shall be processed until the
Certificate of Unit Responsibility has been received and has been found to be

satisfactory.
+++ END OF SECTION 01600 +++
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SECTION 01610
TRANSPORTATION AND HANDLING

PART 1 - GENERAL

1.01

1.02

1.03

SCOPE

A.

The Contractor shall provide transportation of equipment, materials, and
products furnished under these Contract Documents to the Work site. In
addition, the Contractor shall provide preparation for shipment, loading,
unloading, handling, and preparation for installation, as well as other Work
and incidental items necessary or convenient to the Contractor for the
satisfactory prosecution and completion of the Work.

Equipment, materials, and products damaged during transportation or
handling shall be repaired or replaced by the Contractor at no additional
cost to the Owner prior to being incorporated into the Work. Acceptance of
damaged goods is at the discretion of the Owner.

TRANSPORTATION

A.

Equipment shall be suitably boxed, crated, or otherwise protected during
transportation.

Where equipment will be installed using existing cranes or hoisting
equipment, the Contractor shall confirm that the weights of the assembled
sections do not exceed the actual capacity of the cranes or hoisting
equipment.

Small items and appurtenances such as gauges, valves, switches,
instruments, and probes that could be damaged during shipment shall be
removed from the equipment prior to shipment, packaged, and shipped
separately. Openings shall be plugged or sealed to prevent the entrance of
water or dirt.

HANDLING

A.

Equipment, materials, and products shall be carefully handled to prevent
damage or excessive deflections during unloading or transportation.

. Lifting and handling drawings and instructions furnished by the manufacturer

or supplier shall be strictly followed. Eyebolts or lifting lugs furnished on the
equipment shall be used in handling the equipment. Shafts and operating
mechanisms shall not be used as lifting points. Spreader bars or lifting
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beams shall be used when the distance between lifting points exceeds that
permitted by standard industry practice.

C. Under no circumstances shall equipment or products such as pipe, structural
steel, castings, reinforcement, lumber, piles, poles, etc., be thrown or rolled
off of trucks onto the ground.

D. Slings and chains shall be of size and capacity rating to safely support the
weights of items to be unloaded. Slings and chains shall be regularly
inspected and tagged as in good conditions in accord with OSHA
requirements. Slings and chains shall be padded as required to prevent
damage to protective coatings and finishes.

+++ END OF SECTION 01610 +++
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PART 1 - GENERAL

SECTION 01640
MANUFACTURERS' SERVICES

1.01 DEFINITIONS

A. Reference Section 01650 - Installation, Testing and Startup Services.

B. Person-Day:

One person for 8 hours within regular Contractor working hours.

1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General

Conditions of
information sh

1. Prelimi

the Contract Documents. In addition, the following specific
all be provided:

nary Training Plan:  Submit within 120 days after Notice to

Proceed.

2. Training Schedule:  Submit not less than 30 days prior to start of
equipment installation and revise as necessary for acceptance.

3. Final T
4. Trainin
a.

raining Plan:  Submit after training coordination meeting.
g Materials:
Submit written outlines of proposed training sessions not less

than 30 days prior to scheduled training.

b. Furnish complete training materials, to include operation and
maintenance data as required in this section . Provide 12 extra
copies of all training materials to Owner.

C. Quality Control Submittals:  When specified in the individual
Specifications, submit:

d. Qualifications and resume of Manufacturer's Representative
performing specified services.

e. Manufacturer's Certificate of Proper Installation: On form
appended to this section.
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1.03

1.04

QUALIFICATION OF MANUFACTURER'S REPRESENTATIVE

Authorized representative of the manufacturer, factory trained, and experienced
in the technical applications, installation, operation, and maintenance of
respective equipment, subsystem, or system. Additional qualifications may be
specified elsewhere.

Representative subject to acceptance by Engineer. No substitute
representatives will be allowed unless prior written approval by Engineer has
been given.

FULFILLMENT OF SPECIFIED MINIMUM SERVICES

Where manufacturers' services are specified, furnish manufacturer's qualified
representative. ~ Where time is necessary in excess of that stated in the
Specifications for manufacturers' services, additional time required to perform
the specified services shall be considered incidental work.

B. Schedule manufacturer's services to avoid conflicting with other
onsite testing or other manufacturer's onsite services.

1. Determine that all conditions necessary to allow successful
testing have been met before scheduling services.

2. Only those days of service approved by Engineer will be
credited to fulfill the specified minimum services.

3. If specified, manufacturer's onsite services shall be 8 hours
minimum and include as a minimum:

4. Assistance during product (system, subsystem, or component)
installation to include observation, guidance, instruction of
Contractor's assembly, erection, installation or application
procedures.

5. Inspection, checking, and adjustment as required for product
(system, subsystem, or component) to function as warranted
by manufacturer and necessary to furnish written approval of
installation.
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10.

11.

Reuvisiting the site as required to correct problems and until
installation and operation are acceptable to Engineer.

Resolution of assembly or installation problems attributable to,
or associated with, respective manufacturer's products and
systems.

Assistance during functional and performance testing and
startup demonstration, and until product acceptance by the
Owner.

Training of Owner’s personnel in the operation and
maintenance of respective product as required.

Completion of Manufacturer's Certificate of Proper Installation
(form enclosed at end of this section) with applicable
certificates for proper installation and initial, interim, and final
test or service.

Additional requirements which may be specified elsewhere.

1.05  TRAINING PLAN

A. Preliminary Training Plan: If specified, and within 120 days after Notice of
Award, submit for each proposed course:

Title and objectives.

Training schedule.

1
2
3. Prerequisite training and experience of attendees.
4

Recommended types of attendees (e.g., managers, engineers,

operators, maintenance).

5.  Course description and outline of course content.

6. Duration.

7. Location (e.g., training center or site).

8. Format (e.g., lecture, self-study, demonstration, hands-on).

9. Instruction materials and equipment requirements.
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B. Final Training Plan:  Submit the following after training coordination
meeting, if specified.

1.

1.06

A

1.07

Updated versions of course descriptions from preliminary training
plan.

Who will attend each course.

Schedule of training courses including dates, durations, and locations
of each class.

Detailed course schedule for each day showing time allocated to
each topic.

Resumes of instructors providing the training.

TRAINING SCHEDULE

List specified equipment and systems with respective manufacturers
that require training services of manufacturers' representatives and
show:

1.  Estimated dates for installation completion.

2. Estimated training dates to allow for multiple sessions when
several shifts are involved.

Adjust training schedule to ensure training of appropriate personnel as
deemed necessary by Owner, and to allow full participation by
manufacturers' representatives. Adjust schedule for interruptions in
operability of equipment.

Coordinate with Progress Schedules as specified in the Special
Conditions, if any, and Section 01650 - Installation, Testing and
Startup Services.

TRAINING OWNER'S PERSONNEL

Furnish trained, articulate personnel to coordinate and expedite training,
to be present during training coordination meetings with Owner, and
familiar with operation and maintenance manual information.
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B. Furnish manufacturers' representatives for detailed classroom and
hands-on training to Owner's personnel on operation and maintenance
of specified product (system, subsystem, component) and as may be
required in applicable Specifications.

C. Manufacturer's Representative: Familiar with plant operation and
maintenance requirements as well as with specified equipment.

D. Pre-startup Training:

1. Coordinate training sessions with Owner's operating personnel and
manufacturers' representatives.

2. Complete at least 7 days, but no more than 14 days, prior to actual
startup.

E. Post-Startup Training:  Furnish and coordinate training of Owner's
operating personnel by respective manufacturer's representatives.
Manufacturer's representative shall be required for a follow-up visit of
one day.

F. Taping of Training Sessions: The Owner will provide audio/video taping
of all training sessions. Manufacturer's trainer is to provide appropriate
props, such as, charts, photographs and samples in large enough sizes
to be video taped. All trainers are to provide their full cooperation to the
Owner's video technician.

1.08 SUPPLEMENTS

A. The supplements listed below, following “END OF SECTION,” are part of this
Specification.

1. Manufacturer's Certificate of Proper Installation.
2. Manufacturer's Instruction Certification Form.
PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)
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SPALDING COUNTY WATER AUTHORITY
PDB Sewer Implementation Project

MANUFACTURER'S CERTIFICATE OF PROPER INSTALLATION

OWNER

EQPT SERIAL NO:
EQPT TAG NO:
EQPT/SYSTEM:
PROJECT NO:
SPEC. SECTION:
SITE LOCATION:
| hereby certify that the above-referenced equipment/system has been:

(Check Applicable)

Installed in accordance with Manufacturer's recommendations

Inspected, checked, and adjusted.

Serviced with proper initial lubricants.

Electrical and mechanical connections meet quality and safety standards.
All applicable safety equipment has been properly installed.

System has been performance tested, and meets or exceeds specified
performance requirements. (When complete system of one manufacturer)

System has been started up and meets or exceeds performance requirements.

[ OOooon

I, the undersigned Manufacturer's Representative, hereby certify that | am (i) a duly
authorized representative of the manufacturer, (i) empowered by the manufacturer to
inspect, approve, and operate his equipment and (iii) authorized to make
recommendations required to assure that the equipment furnished by the manufacturer is
complete and operational, except as may be otherwise indicated herein. | further certify
that all information contained herein is true and accurate.

Date:

Manufacturer:

By Manufacturer's Authorized Representative:

(Authorized Signature)
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SPALDING COUNTY WATER AUTHORITY
PDB Sewer Implementation Project

MANUFACTURER'S INSTRUCTION CERTIFICATION FORM

Contract No.:

Specification Section:

Equipment Name:

Contractor:

Manufacturer of Equipment Item:

The undersigned manufacturer certifies that a service engineer has instructed the SCWA
operating personnel in the proper maintenance and operation of the equipment designated
herein.

Operations Check List (check appropriate spaces)

Startup procedure reviewed
Shutdown procedure reviewed
Normal operation procedure reviewed
Others:

Maintenance Check List (check appropriate spaces)

Described normal oil changes (frequency)
Described special tools required

Described normal items to be reviewed for wear
Described preventive maintenance instructions
Described greasing frequency

Others:

Date Manufacturer

Signature of Authorized Representative

Date Signature of Owner's Representative

Date Signature of Contractor's Representative
+++ END OF SECTION 01640 +++
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SECTION 01650
INSTALLATION, TESTING,
AND STARTUP SERVICES

PART 1 - GENERAL
1.01 DESCRIPTION

A. The Contractor shall supply the on-site services of supplies and/or
manufacturers' representatives during construction and startup of equipment.

B. The Contractor shall include and pay all costs for suppliers/manufacturers'
services rendered.

C. Training shall be provided by competent manufacturer’'s representatives in
accordance with Section 01640 - Manufacturer’s Services.

1.02 INSTALLATION SERVICES

A. Competent and experienced technical representatives of manufacturers of all
equipment and systems shall be provided as necessary to resolve assembly
to installation procedures which are attributable to or associated with the
equipment furnished.

B. After installation of the equipment/system has been completed and the
equipment/system is presumably ready for operation, but before it is operated
by others, the manufacturer's representative shall inspect, operate, test, and
adjust the equipment/system so equipment/system conforms to specifications
and manufacturer's requirements. The inspection shall include, but not be
limited to, the following points as applicable:

1. Soundness (without cracked or otherwise damaged parts).
2. Completeness in all details, as specified.

3. Correctness of setting, alignment, and relative arrangement of various
parts.

4. Adequacy and correctness of packing, sealing, and lubricants.

C. The operation, testing and adjustment shall be as required to prove that the
equipment is left in proper condition for satisfactory operation under the
conditions specified.
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D. Not later than four days prior to training session, the Contractor shall provide
the Owner with three copies of the following for approval:

1. Manufacturer's representatives shall certify the following for each piece of
equipment or each system installed in the work:

a. That the equipment is installed per the contract specifications.
b. That nothing in the installation shall void the warranty.
c. That the equipment, as installed, is ready to be operated by others.

Use "Certificate of Installation Services" form provided with this section
and furnish Owner with three copies for approval.

2. Submit a detailed report by the manufacturer's representative, for approval
by the Owner, of the startup services performed. The report shall include,
but not be limited to:

a. Results of inspection and operation; quantitative and/or qualitative, as
specified.

b. Description of calibration and adjustments.

c. Description of any parts replaced and why replaced.

d. Type, brand name and quantity of lubricant used, if any.

e. General condition of equipment.

f. Description of any problems encountered and corrective actions.
g. Any special instructions left with the Contractor or Owner.

h. Suggestions for precautions to be taken to ensure proper
maintenance.

The report must be approved before startup.
E. After the Owner has approved the reports from the manufacturer's

representatives, the Contractor shall make arrangements to have the
manufacturer's representatives present when the field acceptance tests are

made.
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PART 2 - PRODUCTS

2.01

MATERIALS TESTING

A. Gages, Meters, Recorders and Monitors: Gages, meters, recorders and

monitors shall be provided by the Contractor as required by the Engineer to
supplement or augment the instrumentation system provided under this
contract to properly demonstrate that all equipment fully satisfies the
requirements of this project manual. All instruments shall be recently
calibrated, and the Contractor shall be always prepared to demonstrate,
through recalibration, the uncertainty of all instruments employed for testing
purposes. Calibration procedures shall be in accordance with applicable
standards of ASTM, ISA and IEEE. The adequacy of all gages, meters,
recorders and monitors shall be subject to review of the Owner.

. Records: The Contractor shall provide sign-off forms for all installed and

operational testing to be accomplished under this contract.

1. The Contractor shall maintain a master file of all equipment sign-off
sheets, which shall be available for inspection by the Owner and
Engineer. Upon completion of testing, the Contractor shall furnish the
Owner with the original and two copies of the sign-off sheet for each
equipment item.

PART 3 - EXECUTION

3.01

GENERAL REQUIREMENTS:

A. All materials, equipment, and work provided in this contract shall be tested

and inspected to prove compliance with the contract requirements. The work
shall include the equipment supplied by others but installed and/or connected
by the Contractor. Unless otherwise specified, all costs of testing, including
temporary facilities and connections shall be borne by the Contractor. For
the

. purpose of this section, "equipment" shall mean any mechanical, electrical,

instrumentation, or other device with one or more moving parts or devices
requiring an electrical, pneumatic or hydraulic connection. Testing shall be
performed in accordance with the requirements of the particular specification
sections for the item to be tested.

. No tests specified herein shall be applied until the item to be tested has been

inspected and approval given by the Owner for the application of such test.
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D. Tests and inspections, unless otherwise specified or accepted, shall be in
accordance with the recognized standards of the industry.

E. The form of evidence of satisfactory fulfilment of delivery acceptance test and
of installed test and inspection requirements shall be at the discretion of the
Owner, either by tests and inspections carried out in his presence or by
certificates or reports of tests and inspections carried out by approved
persons or organizations. The Contractor shall provide and use forms that
include all test information, including specified operational parameters, and
shall be acceptable in content to the Owner.

3.02 DELIVERY ACCEPTANCE TESTS AND INSPECTIONS

A. The delivery acceptance tests and inspections shall be at the Contractor's
expense for any materials or equipment specified herein and shall include the
following:

1. Test of items at the place of manufacture during and/or on completion of
manufacture, comprising material tests, hydraulic pressure tests, electric
and instrumentation subsystem tests, performance and operating tests
and inspections in accordance with the relevant standards of the industry.

2. Inspection of all items delivered at the site or to any authorized place of
storage in order that the Owner may be satisfied that such items are of
the specified quality and workmanship and are in good order and condition
at the time of delivery. To that end, the Contractor shall be prepared to
remove all coverings, containers, or crates to permit the Owner to conduct
his inspection. Should the Owner find, in his opinion, indication of
damage or deficient quality of workmanship, the Contractor shall provide
the necessary documentation or conduct such tests deemed necessary by
the Owner to demonstrate compliance.

3.03 INSTALLED TESTS AND INSPECTIONS

A. General: All equipment shall be tested by the Contractor to the satisfaction of
the Owner before any facility is put into operation. Tests shall be as specified
herein and shall be made to determine whether the equipment has been
properly assembled, aligned, adjusted, and connected. Any changes,
adjustments, or replacements required to make the equipment operate as
specified shall be carried out by the Contractor as part of the work.

B. Initial Operation: Once all affected equipment has been subjected to a pre-
operational checkout, and the Owner has witnessed and has not found
deficiencies in that portion of the work, individual systems may be started and
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operated under simulated operating conditions to determine as nearly as
possible whether the equipment and systems meet the requirements of these
specifications.

1. Potable water or plant utility water, depending on availability, shall be
employed for testing. The Contractor shall bear all expenses to pump or
pipe it to the tested systems. The equipment shall be operated a sufficient
period of time to determine machine operating characteristics, including
temperatures and vibration; to observe performance characteristics; and
to permit initial adjustment of operating controls. When testing requires
the availability of auxiliary systems such as power, flushing or cooling
water or control air which have not yet been placed in service, the
Contractor shall provide acceptable substitute sources, capable of
meeting the requirements of the machine, device or system, at no
additional cost to the Owner. Disposal methods for test media shall be
subject to review by the Owner.

2. If while under test any portion of the work should fail to fulfill the contract
requirements and is adjusted, altered, renewed or replaced, tests shall, if
so required by the Owner, be repeated within reasonable time and in
accordance with the specified conditions. The Contractor shall pay to the
Owner all reasonable expenses incurred by the Owner as a result of
repeating such tests.

3. Once initial operation has been completed, all machines shall be
rechecked for proper alignment, realigned if necessary, and doweled in
place. All equipment shall be checked for loose connections, unusual
movement or other indications of improper operating characteristics. Any
deficiencies shall be corrected to the satisfaction of the Owner. All
machines or devices which exhibit unusual or unacceptable operating
characteristics shall be disassembled and inspected. They shall then be
repaired or removed from the site and replaced at no cost to the Owner.

4. Test results shall be within the tolerances set forth in the detailed
specification sections of this project manual. If no tolerances have been
specified, test results shall conform to tolerances established by
recognized industry practice. Contractor shall permanently list all testing
tolerances on the piece of equipment being tested. Where, in the case of
an otherwise satisfactory installed test, any doubt, dispute, or difference
should arise between the Owner and the Contractor regarding the test
results or the methods or equipment used in the performance of such test,
the Owner may order the test to be repeated. If the repeat test, using
such modified methods or equipment as the Owner may require,
substantially confirms the previous test, then all costs in connection with
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the repeat test will be paid by the Owner; otherwise the costs shall be
borne by the Contractor. Where the results of any installed test fail to
comply with the contract requirements for such test, then such repeat tests
as may be necessary to achieve the contract requirements shall be made
by the Contractor at his expense.

5. The Contractor shall provide at no expense to the Owner, all utilities,
supplies, labor and all other necessary items and work required to
complete all tests and inspection specified in this section. The Contractor
shall provide at no expense to the Owner temporary heating, ventilating
and air conditioning for any areas requiring it in the case where permanent
facilities are not complete and operable at the time of installed tests.
Temporary facilities shall be maintained until permanent systems are in
service.

C. Operational Testing: After completion of all installed testing and certification
by the Owner that all equipment complies with the requirements of the
specifications, the Contractor shall fill all process systems and units with the
specified fluid.

1. Upon completion of the filling operations, the Contractor shall operate the
completed systems and processes for a period of not less than 72 hours,
during which all systems shall be operated as a complete facility at various
operating conditions, as directed by the Owner, Engineer, or Plant
Supplier, as applicable. Should the operational testing period be halted
for any reason related to the facilities constructed or the equipment
furnished under this contract, or the Contractor's temporary testing
systems, the operational testing program shall be repeated until the
specified continuous period has been accomplished without interruption.
All process units and systems shall be brought to full operating conditions,
including temperature, pressure, and flow.

2. All costs for water, fuel, power, and chemicals required during this test
shall be borne by the Contractor.

3. Process systems and units shall mean all materials and equipment
provided in this contract.

3.04 SYSTEM OPERATIONAL TESTING

A. The duration of the operational tests for the facilities shall be at least 72
hours. Each day the complete facility shall be operated for at least 8
continuous hours. During the 72-hour period, the Contractor shall
demonstrate the operation of all equipment and all systems installed under
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this contract. System commissioning shall commence, with the approval of
the Owner, upon completion of the operational testing of each portion of the
facility, system, or subsystem.

3.05 COMMISSIONING

A.

After completion of all installed and operational testing, the Contractor shall
make written application to the Owner for permission to demonstrate
compliance of the equipment, structures, and systems furnished and installed
under this contract with all requirements of this project manual. Such
application shall be furnished to the Owner not less than 7 days prior to the
commissioning date.

. Upon receipt of written permission from the Owner, and on the agreed upon

date, the Contractor shall do all things necessary to effect the release of fluid
into the facility and to permit adequate operation of the facilities.

The Contractor shall allow for a commissioning period of at least 30 days
satisfying the Owner that the contract requirements have been fulfilled. The
commissioning period may be broken into several segments comprising
complete systems at the discretion of the Owner.

During the commissioning period, the Owner will provide staff for operation
and maintenance of the facility. The Contractor shall provide fulltime (8
hours per day for 5 days per week) and on-call (remaining time of 24 hours, 7
days per week) coordinator service to coordinate other Contractor personnel
including equipment manufacturer service representatives for troubleshooting,
training of Owner personnel, or repair and maintenance of equipment within
the terms of the contract. Contractor provided personnel for troubleshooting,
repair or maintenance of equipment shall be provided as soon as possible
and in no case longer than 8 hours after notification to the Contractor's
coordinator. Such coordinators shall be familiar with the facility equipment
and operations and shall be acceptable to the Owner. "Coordinator service"
shall mean attendance at the site for whatever period is required at whatever
time necessary in response to a request from the Owner. In addition, the
Contractor shall provide the services of one laborer (8 hours per day for 5
days per week) during the commissioning period to assist Owner personnel
in general cleanup and maintenance.

All costs during commissioning shall be the Contractor’s responsibility.

+++ END OF SECTION 01650 +++
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CERTIFICATE OF INSTALLATION SERVICES

Project:

Equipment:

Specification Section:
Contract:

The equipment/system named above has been inspected by the
Supplier's/Manufacturer's representative and he hereby certifies:

1. That the equipment/system is installed per the contract specifications.
2. That nothing in the installation shall void the warranty.
3. That the equipment/system as installed is ready to be operated by others.

MANUFACTURER'S REPRESENTATIVE

Signature: Date

Name (print):

Title:

Representing:

CONTRACTOR

Signature: Date

Name (print):

Title:

Attach the detailed report called for by specification Section 01650 subparagraph 1.02
and submit three copies to Owner.

This form shall be completed and submitted to Owner 24 hours prior to training of
Owner's personnel.
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SECTION 01664
TRAINING

PART 1 - GENERAL

1.01

A.

1.02

1.03

DESCRIPTION

This section contains requirements for training the Owner's personnel, by
persons retained by the CONTRACTOR specifically for the purpose, in the
proper operation and maintenance of the equipment and systems installed under
this Contract.

QUALITY ASSURANCE

Where required by the detailed specifications, the CONTRACTOR shall provide
on-the-job training of the Owner's personnel. The training sessions shall be
conducted by qualified, experienced, factory-trained representatives of the
various equipment manufacturers. Training shall include instruction in both
operation and maintenance of the subject equipment.

SUBMITTALS

The following information shall be submitted to the Engineer:

1. Lesson plans for each training session to be conducted by the
manufacturer's representatives. In addition, training manuals, handouts,
visual aids, and other reference materials shall be included.

2. Subject of each training session, identity and qualifications of individuals to

be conducting the training, and tentative date and time of each training
session.

PART 2 - PRODUCTS

2.01

A.

GENERAL

Where specified, the CONTRACTOR shall conduct training sessions for the
Owner's personnel to instruct the staff on the proper operation, care, and
maintenance of the equipment and systems installed under this contract. Training
shall take place at the site of the work after the equipment has been installed and
tested and under the conditions specified in the following paragraphs. Approved
operation and maintenance manuals shall be available at least 30 days prior to
the date scheduled for the individual training session.
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2.02 LOCATION
A. Training sessions shall take place at the site of the work.
2.03 LESSON PLANS

A. Formal written lesson plans shall be prepared for each training session. Lesson
plans shall contain an outline of the material to be presented along with a
description of visual aids to be utilized during the session. Each plan shall
contain a time allocation for each subject.

B. One complete set of originals of the lesson plans, training manuals, handouts,
visual aids, and reference material shall be the property of the Owner and shall
be suitably bound for proper organization and easy reproduction. The
CONTRACTOR shall furnish ten copies of necessary training manuals,
handouts, visual aids and reference materials at least 1 week prior to each
training session.

2.04 FORMAT AND CONTENT
A. Each training session shall be comprised of time spent both in the classroom and
at the specific location of the subject equipment or system. As a minimum,
training session shall cover the following subjects for each item of equipment or
system:

1. Familiarization:

a. Review catalog, parts lists, drawings, etc., which have been previously
provided for the plant files and operation and maintenance manuals.

b. Check out the installation of the specific equipment items.

c. Demonstrate the installed unit and indicate how all parts of the
specifications are met.

d. Answer questions.
2. Safety:

a. Using material previously provided and installed equipment, review safety
references.

b. Discuss proper precautions around equipment.
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3. Operation:

a. Using material previously provided and installed equipment, review
reference literature.

b. Explain all modes of operation (including emergency).
c. Check out Owner's personnel on proper use of the equipment.
4. Preventive Maintenance:

a. Using material previously provided and installed equipment, review
preventive maintenance (PM) lists including:

1. Reference material.
2. Daily, weekly, monthly, quarterly, semi-annual, and annual jobs.

b. Show how to perform PM jobs.

c. Show Owner's personnel what to look for as indicators of equipment
problems.

5. Corrective Maintenance:
a. List possible problems.
b. Discuss repairs; point out special problems.

c. Open up installed equipment and demonstrate procedures, where
practical.

6. Parts:
a. Show how to use previously provided parts list and order parts.

b. Check over spare parts on hand. Make recommendations regarding
additional parts that should be available.

7. Local Representatives:
a. Where to Order Parts: Name, address, and telephone.

b. Service Problems:
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1. Who to call.
2. How to get emergency help.

8. Operation and Maintenance Manuals:
a. Review any other material submitted.
b. Update material, as required.
2.05 VIDEO RECORDING

A. The CONTRACTOR shall advise all manufacturers providing training sessions
that the material will be video taped and shall make available to the Owner's
video taping CONTRACTOR such utility services and accommodation as may be
required to facilitate the production of the video tape record.

PART 3 — EXECUTION
3.01 GENERAL

A. Training shall be conducted in conjunction with the operational testing and
commissioning periods. Classes shall be scheduled such that classroom
sessions are interspersed with field instruction in logical sequence. The
CONTRACTOR shall arrange to have the training conducted on consecutive
days, with no more than 6 hours of classes scheduled for any one day.
Concurrent classes shall not be allowed. Contractor/Plant Supplier is to plan for
up to two classes in any 24 hour period.

B. Acceptable operation and maintenance manuals for the specific equipment shall
be provided to the Owner prior to the start of any training. Video taping shall
take place concurrently with all training sessions.

C. The following services shall be provided for each item of equipment or system as
required in individual specification sections. Additional services shall be provided,
where specifically required in individual specification sections.

1. As a minimum classroom equipment training for operations personnel will
include:

a. Using slides and drawings, discuss the equipment's specific location in
the plant and an operational overview.

b. Purpose and plant function of the equipment.
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A working knowledge of the operating theory of the equipment.

d. Startup, shutdown, normal operation, and emergency operating
procedures, including a discussion on system integration and electrical
interlocks, if any.

e. ldentify and discuss safety items and procedures.

f. Routine preventative maintenance, including specific details on

lubrication and maintenance of corrosion protection of the equipment and

ancillary components.

g. Operator detection, without test instruments, of specific equipment
trouble symptoms.

h. Required equipment exercise procedures and intervals.
i. Routine disassembly and assembly of equipment if applicable (as judged
by the Owner on a case-by-case basis) for purposes such as operator

inspection of equipment.

2. As a minimum, hands-on equipment training for operations personnel will
include:

a. ldentify location of equipment and review the purpose.
b. Identifying piping and flow options.
c. ldentifying valves and their purpose.
d. ldentifying instrumentation:
i. Location of primary element.
ii. Location of instrument readout.
iii. Discuss purpose, basic operation, and information interpretation.

e. Discuss, demonstrate, and perform standard operating procedures and
routine checks.

f. Discuss and perform the preventative maintenance activities.

g. Discuss and perform startup and shutdown procedures.
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h. Perform the required equipment exercise procedures.
i. Perform routine disassembly and assembly of equipment if applicable.

j- ldentify and review safety items and perform safety procedures, if
feasible.

3. Classroom equipment training for the maintenance and repair personnel will
include:

a. Theory of operation.

b. Description and function of equipment.

c. Startup and shutdown procedures.

d. Normal and major repair procedures.

e. Equipment inspection and troubleshooting procedures including the use
of applicable test instruments and the "pass" and "no pass" test
instrument readings.

f. Routine and long-term calibration procedures.

g. Safety procedures.

h. Preventative maintenance such as routine lubrication; normal
maintenance such as belt, seal, and bearing replacement; and up to
major repairs such as replacement of major equipment part(s) with the

use of special tools, bridge cranes, welding jigs, etc.

4. Hands-on equipment training for maintenance and repair personnel shall
include:

a. Locate and identify equipment components.

b. Review the equipment function and theory of operation.
c. Review normal repair procedures.

d. Perform startup and shutdown procedures.

e. Review and perform the safety procedures.
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f. Perform Owner approved practice maintenance and repair job(s),
including mechanical and electrical adjustments and calibration and
troubleshooting equipment problems.

+++ END OF SECTION 01664 +++
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SECTION 01700
CONTRACT CLOSEOUT

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply
to this Section.

1.02 SUMMARY

A. Section includes administrative and procedural requirements for contract
closeout, including, but not limited to, the following:

1. Substantial Completion procedures
2. Final completion procedures
Warranties

Final cleaning

Repair of the Work

o g &~ w

Specific closeout and special cleaning requirements for the Work in those
Sections

1.03 SUBMITTALS

Submit the following shop drawings in accordance with Section 01300 -
Submittals:

A. Product Data: For cleaning agents.

B. Contractor's List of Incomplete ltems: Initial submittal at Substantial
Completion.

Certified List of Incomplete Items: Final submittal at Final Completion.

C.
D. Certificates of Release: From authorities having jurisdiction.
E. Certificate of Insurance: For continuing coverage.

F.

Field Report: For pest control inspection.
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G. Schedule of Maintenance Material Iltems: For maintenance material submittal
items specified in other Sections.

1.04 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be
completed and corrected (Contractor's punch list), indicating the value of each
item on the list and reasons why the Work is incomplete.

B. Submittals Prior to Substantial Completion: Complete the following: a minimum
of (10) days prior to requesting inspection for determining date of Substantial
Completion. List items below that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having
jurisdiction permitting Owner unrestricted use of the Work and access to
services and utilities. Include occupancy permits, operating certificates, and
similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including
project record documents, operation and maintenance manuals, final
completion construction photographic documentation, damage or
settlement surveys, property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Divisions 02 through 16
Sections, including specific warranties, workmanship bonds, maintenance
service agreements, final certifications, and similar documents.

4. Submit maintenance material submittals specified in individual Divisions 02
through 16 Sections, including tools, spare parts, extra materials, and
similar items, and deliver to location designated by the Owner. Label with
manufacturer's name and model number where applicable.

a. Schedule of Maintenance Material Items: Prepare and submit schedule
of maintenance material submittal items, including name and quantity of
each item and name and number of related Specification Section. Obtain
the signature of an authorized Owner representative for receipt of
submittals.

5. Submit sustainable design submittals required in Division 01 and in
individual Division 02 through 16 Sections.

6. Submit changeover information related to Owner’s occupancy, use,
operation, and maintenance.

C. Procedures Prior to Substantial Completion: Complete the following: a
minimum of (10) days prior to requesting inspection for determining date of
Substantial Completion. List items below that are incomplete at time of request.
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1. Advise the Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver the keys to Owner.
Advise the Owner’s personnel of changeover in security provisions.

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial
Completion.

5. Instruct Owner’s personnel in operation, adjustment, and maintenance of
products, equipment, and systems. Submit demonstration and training
video recordings specified in Division 01 Section 01664- Training.

6. Advise Owner of changeover in heat and other utilities.

7. Participate with Owner in conducting inspection and walkthrough with
local emergency responders.

8. Terminate and remove temporary facilities from Project site, along with
mockups, construction tools, and similar elements.

9. Remove labels that are not permanent labels.
10. Complete final cleaning requirements, including touchup painting.

11.Touch up and otherwise repair and restore marred exposed finishes to
eliminate visual defects.

D. Inspection: Submit a written request for inspection to determine Substantial
Completion a minimum of ten (10) days prior to date the work will be completed
and ready for final inspection and tests. On receipt of request, Owner will either
proceed with inspection or notify Contractor of unfulfilled requirements. Owner
will prepare the Certificate of Substantial Completion after inspection or will
notify Contractor of items, either on Contractor's list or additional items
identified by Owner, that shall be completed or corrected before certificate shall
be issued.

1. Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

2. Results of completed inspection shall form the basis of requirements for
final completion.

1.05 STARTING OF SYSTEMS

A. Conform to the requirements of sections within Division 1.
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Coordinate schedule for start-up of various equipment and systems.

Notify Owner (seven) days prior to start-up of each item.

. Verify each piece of equipment or system has been checked for proper

lubrication, drive rotation, belt tension, control sequence, and for conditions that
may cause damage.

Verify tests, meter readings, and specified electrical characteristics agree with
those required by equipment or system manufacturer.

Verify wiring and support components for equipment are complete and tested.

Execute start-up under supervision of applicable manufacturer's
representative, Contractors’ personnel, and Owner in accordance with
manufacturers’ instructions.

. When specified in individual specification Sections, require manufacturer to

provide authorized representative to be present at site to inspect, check,
approve equipment or system installation prior to start-up, to supervise placing
equipment or system in operation, and to train the Owner’s staff.

1.06 DEMONSTRATION AND INSTRUCTIONS

A.

Conform to the requirements of Sections 01640 - Manufacturer’s Services
and 01650 - Installation, Testing, and Startup Services.

. For equipment or systems requiring seasonal operation, perform

demonstration for other season within (six) months.

. Utilize operation and maintenance manuals as the basis for instruction. Review

contents of manual with Owner’s personnel in detail to comprehensively
explain the operation and maintenance.

. Demonstrate start-up, operation, control, adjustment, trouble-shooting,

servicing, maintenance, and shutdown of each item of equipment at a
scheduled and agreed time, for each piece of equipment at each designated
location. Time shall be acceptable to the Owner.

Prepare and insert additional data in operations and maintenance manuals
when need for additional data becomes apparent during instruction.

F. Required instruction time for each item of equipment and system is specified in
individual sections.
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1.07 PROJECT RECORDS DOCUMENTS

A. The Contractor shall record any actual revisions to the Work and maintain
one set of the following Project Record Documents on Site:

1.

o b~ w N

Contract Drawings, Specifications, and Addenda.
Change Orders, Field Orders, and other written notices.
Shop drawings, Product data, and samples.

Records of surveying and layout Work.

Project Record Drawings.

B. The Contractor shall record information on the Project Record Documents
concurrent with construction progress and store these documents separately
from the documents used for construction.

1.

The Owner will supply a set of Contract Drawings. The Contractor shall
mark thereon each revision as the Work progresses in order to produce a
set of as-built drawings.

The Contractor shall note any changes made during construction by any
of the Contractor's forces or those of any subcontractors.

The Contractor shall dimension the locations of buried or concealed Work,
especially piping and conduit, with reference to exposed structures.

The Contractor shall note the installed locations of concealed service lines
on the Site or within the structure by reference from the center line of the
service to the structure column lines, to other main finished faces, or to other
structural points that are easily identified and located in the finished Work.

Certificates of Substantial Performance and Total Performance shall not be
issued until as-built drawings are complete and submitted, and the
Contractor has fully satisfied the requirements for Substantial Performance
and Total Performance of the Work.

C. For Project Record Documents and Record Shop Drawings, the Contractor
shall legibly mark each item to record actual construction, including:

1.

2.

Field changes of dimensions and details.

Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.
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3. Measured locations of internal utilities and appurtenances that are
concealed in construction, referenced to visible and accessible features of
the Work.

4. Any Changes in the Work from the contract documents.

5. The location of concealed mechanical services and electrical main feeders,
junction boxes, and pullboxes.

D. Upon completion of the Work, the Contractor shall prepare two USB thumb
drive sets of the Record Shop Drawings and an index.

E. The Contractor-prepared Record Shop Drawings index shall identify the
Owner’s project number, project name, and Contract number and the contents
in the format listed below.

1. The index shall include the following columns of information for each
Record Shop Drawing:

a. Specification Section number
b. Specification title
c. Shop drawing transmittal number

d. Shop drawing equipment description including preselected Equipment
vendor and supplier.

2. The index shall be printed by the following two sorts:

a. Primary sort: Specification Section number. Secondary sort: shop
drawing transmittal number.

3. The index shall be generated using Microsoft Excel software. A copy of the
electronic file shall be furnished to the Owner.

4. The Contractor shall provide a set of Project Record Documents on USB
thumb drives in an electronic format compatible with the plant record
standards. All drawings are to be provided electronically in both AutoCAD
(latest version) and Adobe Acrobat PDF (latest version). Also provide a set
containing the software implemented on this project, including standard
software and custom application software.

1.08 EQUIPMENT INVENTORY SPREADSHEET
A. As part of the Owner’s asset management program, the Contractor shall

complete each field for the equipment inventory file for each piece of equipment
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and device provided under this Contract, as a requirement for Substantial
Performance. An electronic format of the equipment inventory spreadsheet
shall be provided by the Contractor.

1.09 EQUIPMENT PREVENTIVE MAINTENANCE SPREADSHEET

A. As part of the Owner’s asset management program, the Contractor shall
complete each field for each piece of equipment and device provided under this
Contract, as a requirement for Substantial Completion. The Contractor shall
transfer the manufacturer's recommended preventive maintenance tasks and
frequencies into the spreadsheet. An electronic format of the equipment
inventory spreadsheet shall be provided by the Contractor.

1.10 PROTECTING INSTALLED CONSTRUCTION

A. Protect installed Work and provide special protection where specified in
individual specification sections.

B. Provide temporary and removable protection for installed products. Control
activity in immediate work area to prevent damage.

C. Provide protective coverings at walls, projections, jambs, sills, and soffits of
openings.

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear,
damage, or movement of heavy objects, by protecting them with durable
sheet materials.

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic
or activity is necessary, obtain recommendations for protection from
waterproofing or roofing material manufacturer.

F. Prohibit traffic from landscaped areas.
1.11 SPARE PARTS AND MAINTENANCE PRODUCTS

A. Furnish spare parts, maintenance, and extra products in quantities specified
in individual specification sections.

B. Deliver to location as directed by Owner; obtain receipt prior to final payment.

C. Crate in containers designed for prolonged storage suitable for handling with
hoisting equipment containers:

D. Stencil on containers:

1. Manufacturer/supplier name
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Unit name
Spare part name

Manufacturer catalog number

o b~ w N

Other identifying information

6. Precautionary information

1.12 FINAL COMPLETION PROCEDURES

A.

C.

Submittals Prior to Final Completion: Before requesting final inspection for
determining Final Completion, complete the following:

1. Submit a final Application for Payment according to Division 1.

2. Certified List of Incomplete Items: Submit certified copy of Owner’s
Substantial Completion inspection list of items to be completed or corrected
(punch list), endorsed and dated by Owner’s representative. Certified copy
of the list shall state that each item has been completed or otherwise
resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance
coverage complying with insurance requirements.

Inspection: Submit a written request for final inspection to determine
acceptance a minimum of 10 days prior to date the work will be completed and
ready for final inspection and tests. On receipt of the request, the Owner will
either proceed with inspection or notify the Contractor of unfulfilled
requirements. The Owner will prepare a final Certificate for Payment after
inspection or will notify the Contractor of construction that shall be completed
or corrected before the certificate will be issued.

Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete has been completed or corrected.

1.13 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A.

Organization of List: Include name and identification of each space and area
affected by construction operations for incomplete items and items needing
correction, including, if necessary, areas disturbed by the Contractor that are
outside the limits of construction.

1. Organize the list of spaces in sequential order, starting with exterior areas
first, and proceeding from the lowest floor to highest floor.
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2. Organize items applying to each space by major element, including

categories for ceiling, individual walls, floors, equipment, and building
systems.

Include the following information at the top of each page:
a. Project name

b. Date

c. Name of Contractor

d. Page number

1.14 SUBMITTAL OF PROJECT WARRANTIES

A.

Time of Submittal: Submit written warranties on request of the Owner for
designated portions of the Work where commencement of warranties other
than the date of Substantial Completion is indicated, or when a delay in
submittal of warranties might limit the Owner’s rights under warranty.

Partial Occupancy: Submit properly executed warranties within fifteen (15)
days of completion of designated portions of the Work that are completed and
occupied or used by Owner during the construction period, by separate
agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of
contents of Contract Documents.

1.

Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-
leaf binders, thickness as necessary to accommodate contents, and sized
to receive 8-1/2-by-11-inch (215-by-280-mm) paper or as directed by the
Owner.

. Provide heavy paper dividers with plastic-covered tabs for each separate

warranty. Mark tab to identify the product or installation. Provide a typed
description of the product or installation, including the name of the product
and the name, address, and telephone number of installer.

Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.

Warranty Electronic File: Scan warranties and bonds and assemble
complete warranty and bond submittal package into a single indexed
electronic PDF file with links enabling navigation to each item. Provide
bookmarked table of contents at beginning of document.
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D. Provide additional copies of each warranty to include in operation and
maintenance manuals.

PART 2 - PRODUCTS
2.01 MATERIALS:

A. Cleaning Agents: Use cleaning materials and agents recommended by
manufacturer or fabricator of the surface to be cleaned. Do not use
cleaning agents that are potentially hazardous to health or property or
that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal’s GS-37, or
if GS-37 is not applicable, use products that comply with the
Georgia Code of Regulations maximum allowable volatile
organic compound (VOC) levels.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION
3.01 FINAL CLEANING
A. General: Perform final cleaning as directed by the Owner.

B. Construction Waste Disposal: Comply with waste disposal requirements in
Division 1 and meet local laws.

3.02 REPAIR OF THE WORK

A. Complete repair and restoration operations before requesting inspection for
determining Substantial Completion.

B. Repair or remove and replace defective construction. Repairing includes
replacing defective parts, refinishing damaged surfaces, touching up with
matching materials, and properly adjusting operating equipment. Where
damaged or worn items cannot be repaired or restored, provide replacements.
Remove and replace operating components that cannot be repaired. Restore
damaged construction and permanent facilities used during construction to
specified condition.

1. Remove and replace chipped, scratched, and broken glass, reflective
surfaces, and other damaged transparent materials.

2. Touch up and otherwise repair and restore marred or exposed finishes and
surfaces. Replace finishes and surfaces that already show evidence of
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repair or restoration. Do not paint over "UL" or other required labels and
identification, including mechanical and electrical nameplates. Remove any
paint that has been applied to required labels and identification.

3. Replace parts that have been subjected to operating conditions during
construction that could impede operation or reduce longevity.

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and
defective and noisy starters in fluorescent and mercury vapor fixtures to
comply with requirements for new fixtures.

3.03 ADJUSTING

Adjust operating products and equipment to ensure smooth and unhindered

operation.
+++ END OF SECTION 01700 +++
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SECTION 01714
PRE-CONSTRUCTION & POST-CONSTRUCTION
INSPECTIONS AND SURVEYS

PART 1 — GENERAL
1.01 DESCRIPTION

A. The Work in this Section includes requirements of the Contractor to perform
pre- and post-construction inspections for buildings, structures, roads,
houses, and other facilities as described herein. The requirements also
include performing surveys for determining baseline noise, vibration and air
overpressure at locations specified herein.

B. The Contractor is expressly advised that the protection of buildings,
structures, roads, bridges, and related work adjacent and in the vicinity of its
operations, wherever they may be, is solely their responsibility. Condition
inspection of buildings, bridges or other structures shall be performed by and
be the responsibility of the Contractor.

C. Repairs or replacement of all conditions disturbed by the Work shall be made
to the satisfaction of the owners or agents of adjacent buildings, structures,
roads, facilities, etc., and to the satisfaction of the Owner. This does not
preclude conforming to the requirements of the insurance underwriters. Three
(3) copies of surveys, photographs, videos, reports, etc., shall be given to the
Owner prior to the commencement of any construction-related activities.

D. Perform a preconstruction video survey and inspection in advance of
construction to document the existing condition of buildings, facilities,
structures, utilities, roads, driveways, and related work.

E. Video survey and inspection of buildings, structures, facilities, utilities and
related work in the immediate vicinity of the water reclamation facility site, lift
station site and along the entire length of the conveyance pipeline and access
roads used by heavy trucks and construction equipment shall be performed
by the specialist. The video surveys and inspections shall clearly document
the existing conditions and be completed before any operations have begun
and subject areas disturbed by any construction activities. The video surveys
and inspection notes, reports, etc. shall be submitted to the Owner. The video
surveys and inspections shall make an examination of the interior and exterior
of buildings, structures, facilities and utilities, and record by notes,
measurements, photographs, videos, etc., conditions which might be
aggravated by construction activities. Prior to blasting, video surveys and
inspections of residences and other private structures existing within the
immediate vicinity of the construction sites shall have been completed.
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F. The cost of all pre-construction and post-construction video surveys and
inspections shall be borne by the Contractor.

1.02 RELATED SECTIONS
A. Section 01380 — Photographic Documentation
B. Section 02140 — Dewatering
C. Section 02405 - Blasting.

1.03 SUBMITTALS

A. The Contractor shall submit pre- and post-construction inspection reports
and baseline noise, vibration and air overpressure surveys as described in
Part 3 of this Section.

B. The Contractor shall submit pre- and post-construction survey reports and
measurements for dewatering efforts as described in Part 3 of this Section
and in Section 02140 - Dewatering.

C. All pre-construction inspection reports and baseline noise, vibration and air
overpressure surveys shall be submitted to the Owner at least four (4) weeks
prior to commencement of excavation by means of explosives and blasting.

PART 2 — PRODUCTS (Not Used)

PART 3 — EXECUTION
3.01 INSPECTION

A. Prior to the start of any construction by means of blasting and explosives, the
Contractor shall conduct pre-construction video surveys and inspections as
well as noise, vibration and air overpressure surveys as follows:

1. Blasting: Perform pre-construction video survey and inspections for all
structures, houses, utilities and other facilities located:

a. Entirely or partially within 200 feet each side of centerline (projected to
ground surface) for conveyance pipelines where blasting will be done
(or as described in ltem d below, whichever is greater).

b. Entirely or partially within a 1,000-foot radius from the center of each
lift station site where blasting will be done (or as described in ltem d
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below, whichever is greater).

c. In addition to the above, any structures where the Contractor’s blast
expert expects peak particle velocities to exceed 0.2 inches per
second based on estimation from empirical relationships.

d. Perform preconstruction inspection of properties within a scaled
distance of 75 ft./IbY2 from the blasting perimeter. For example, if the
maximum charge weight per delay is ten (10) pounds, the survey
distance would be 237 feet (or (75 ft./IbY2) x (10 pounds) %).

B. For all noise, vibration and air overpressure surveys:

1. Pre-construction noise, vibration and air overpressure surveys shall be
undertaken by the Contractor’s approved Consultant. The baseline
surveys shall be performed 24 hours a day for a 2-week period in order to
determine the baseline readings. The baseline surveys shall be
determined at the following locations with the actual location of the
instruments determined in the field by the Contractor and the Owner:

a. Three locations for each location of blasting along the construction of
the conveyance pipelines.

b. Three locations at the Wani Road Lift Station Site

2. Allinstruments shall be purchased by the Contractor and maintained on
site for the duration of the Work as well as a period of 3 months after the
Work is complete. The Contractor shall protect all instruments and
appurtenant fixtures, leads, connections, and other components of the
instrumentation systems from damage due to construction operations,
weather, traffic, and vandalism. If an instrument is damaged or
inoperative, the Contractor’s instrumentation personnel shall repair or
replace the damaged or inoperative instrument within 72 hours at no
additional cost to the City. The Contractor shall notify the Owner at least
24 hours prior to repairing or replacing a damaged or inoperative
instrument. The Owner will be the sole judge of whether repair or
replacement is required.

3. All instruments shall be grounded and shall incorporate data recorders to
enable continuous readings for data collection and downloading.

4. The Contractor shall prepare and deliver to the Owner at least two (2)
weeks prior to the start of construction at each location, three (3) DVD
format of all ambient noise, vibration, and air overpressure baseline
readings including readings in Excel spreadsheet format and three (3)
bound copies of each of the data readings.
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C. Prior to any construction activities requiring dewatering efforts, the
Contractor shall conduct pre-construction surveys of settlement benchmark
elevations at and around existing structures, buildings, and other features as
follows:

1. As outlined in the requirements for pre-construction surveys as described
herein this specification.

2. As outlined in the requirements described in Section 02140 - Dewatering.

D. Upon completion of any construction activities requiring dewatering efforts,
the Contractor shall conduct post-construction surveys of settlement
benchmark elevations at and around existing structures, buildings, and other
features as follows:

1. As outlined in the requirements for post-construction surveys as described
herein this specification.

2. As outlined in the requirements described in Section 02140 - Dewatering.
E. For all pre-construction surveys:

1. Pre-construction video surveys and inspections shall be undertaken by
qualified specialists/consultant, approved by the Owner and the
Contractor’s insurance carrier retained for this purpose by the
Contractor to observe the condition of existing structures, utilities, and
facilities in the vicinity of the Work at required intervals. The pre-
construction video surveys and inspections shall thoroughly document all
existing damage or defects to both the interior and exterior of all
structures, houses, buildings, roads, or facilities. The interior conditions of
all portions of all structures, including all walls, partitions, floors and
ceilings shall be thoroughly documented by diagrams, transcribed notes,
videos and photographs to show the location and extent of existing
damage deterioration and cracks including their dimensions, extent, and
other relevant features. A video and a minimum of ten (10) interior and
thirty (30) exterior photographs shall be taken for each structure or facility.
Close-up, video and detailed color photographs shall be taken of all
cracks, deterioration and other observable defects in the exterior portions
of all buildings and other property improvements including, but not limited
to, retaining walls, driveways and sidewalks. The size of all color
photographic prints shall be 4-inches by 6 inches, minimum.

2. The Contractor shall prepare and deliver to the Owner at least two (2)
weeks prior to the start of construction at each site, three (3) digital video
on in .mpeg format of his pre-construction inspections containing all field
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notes taken , sketches and diagrams prepared, color prints produced from
negatives or from digital files of all photographs obtained together with a
schematic plan indicating where photographs were taken, descriptions
and reports, all signed and witnessed by those taking part in the
inspection. The Owner will, upon request, present one of these copies to
the property owner or responsible party for each property or utility
affected. Contractor shall re-inspect all homes and structures where
owners claim that damage is occurring as a result of the Contractor’s
blasting, tunneling and/ or construction operation. Three (3) copies of all
data obtained by the Contractor from each re-inspection shall be
promptly (within three days of re-inspection) delivered to the Owner. The
Owner will, upon request, present one of the submitted copies to the
property owner or responsible party for each property or utility affected.

F. Nothing contained herein shall relieve the Contractor of responsibility for
claims arising from his construction operations. Failure to inspect any
structure, whether or not required by these Contract Documents or
inadequacy of the inspections shall not relieve the Contractor of his
responsibility. The Contractor’s shall indemnify the Owner from such claims.
The Contractor shall engage the services of an experienced, independent,
licensed Engineer to evaluate any claims that may arise as a result of
blasting, tunneling and/or construction operations. The Engineer may reject
the claims specialist, if the Engineer has reason to believe that there exists
material ownership interests between the claims specialist and the
Contractor and/or blasting consultant, and/or the vibration specialist, and/ or
there exists relationships among the aforementioned entities, or for other
reasons.

G. In the event that any property owner denies access for the survey of
structures and facilities within the specified limits, the Contractor shall notify
such property owner, by certified mail, on the intent of the survey. If after two
(2) weeks, access is still denied, the Contractor shall notify the property
owner once again by certified mail, stating that this is final notification and
work will commence within seven days. Submit to the Owner copies of all
correspondence between the Contractor and the property owner(s). The
Owner, upon review of the submitted correspondence may waive
requirements set forth in Paragraph A and B in this Article. However, the
Contractor is fully responsible for claims and damage arising from his
construction operation regardless of property location.

H. For all post-construction surveys:

1. Post-construction inspections shall be undertaken by qualified specialist,
approved by the Owner and the Contractor’s insurance carrier retained
for this purpose by the Contractor to observe the condition of existing
structures, utilities, roads, and facilities in the vicinity of the Work within 30
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days of the completion of any section of work that includes blasting or
tunneling activities. The post-construction inspections shall thoroughly
document the condition of the interior and exterior of all structures,
houses, buildings or facilities. To facilitate the inspection, use shall be
made of the pre-construction inspection to identify any changes in
condition. Photographs and videos of all items noted in the pre-
construction inspection shall be taken from the same locations. Any
damage noted that was not included in the pre-construction inspection
shall be thoroughly documented by diagrams, transcribed notes, videos
and photographs to show the location and extent of damage deterioration
and cracks including their dimensions, extent, and other relevant features.
Close-up, videos and detailed color photographs shall be taken of all
cracks, deterioration and other observable defects in the exterior portions
of all buildings and other properly improvements including, but not limited
to, retaining walls, driveways and sidewalks. The size of all color
photographic prints shall be 4 inches by 6 inches, minimum.

2. The Contractor shall prepare and deliver to the Owner, within 14 days of
undertaking the inspection, three (3) digital video in mpeg formatof all
photographs obtained together with a schematic plan indicating where
photographs were taken, descriptions and reports indicating whether any
additional damage has been observed or if previously identified defects
have become worse, all signed and withessed by those taking part in the
inspection. The Owner will, upon request, present one of these copies to
the property owner or responsible party for each property or utility
affected.

|. For digital photography a minimum 10-megapixel camera shall be used.
Submit all digital files to Owner in jpeg format..

+++ END OF SECTION 01714
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SECTION 01880
LIQUID TIGHTNESS TEST
FOR CONCRETE STRUCTURES

PART 1 — GENERAL
1.01 SCOPE

A. This Section is a supplement to Section 03300 - Cast-in-Place Concrete.
This Section specifies the additional acceptance testing requirements for
open or covered environmental, liquid containment structures designed in
accordance with ACI 350.

B. The following structures are required to meet the additional acceptance
testing requirements for liquid tightness as specified herein:

1. Wani Road Lift Station - Wet Well Structure

C. Furnish labor, material, equipment, and incidental items necessary to
complete the Work.

D. The latest edition of ACI 350.1 shall be the base specification in conjunction
with the additions and modifications as noted herein. ACI 350.1 requirements
related to the Work shall apply whether or not they are referenced herein. In
case of conflict, the more stringent requirement shall apply.

1.02 REFERENCES
A. The following is a list of standards which may be referenced in this section:
1. American Concrete Institute (ACI):

a. 350, Code Requirements for Environmental Engineering Concrete
Structures and Commentary.

b. 350.1, Tightness Testing of Environmental Engineering Concrete
Structures — Specification.
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1.03 TESTING REQUIREMENTS

A. The hydrostatic tightness test for containment structures shall consist of two
Parts.

1. Part 1 — Qualitative Criterion: The visual observation and identification of
water loss and the repair of identified areas that leak.

2. Part 2 — Quantitative Criterion: The measured and calculated results for
water loss and the identification and repair of areas that leak. The
quantitative criterion for acceptance is as follows:

a. All concrete structures specified herein: 0.050% of volume per day.
1.04 SUBMITTALS

A. Repair Procedures: Submit all repair procedures including the following:

1. Methods, materials, and locations of modifications to the containment
structure.

2. Product data and manufacturer’s installation procedures for all repair
products used to repair leaks.

B. Test Reports: Submit test reports of results of tightness testing. Include a
detailed description of the following:

1. Test locations and methods of measuring water level.
2. Initial and final water elevation measurements.

3. Amounts of precipitation or evaporation.

4. Measured ambient air and water temperatures.

5. Volume corrections.

6. Retest results and corrective actions taken.
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PART 2 -

7. Final results of successful test completion.

PRODUCTS

2.01 WATER

A.

PART 3 -

Water used for hydrostatic tightness testing shall be potable water complying
with ASTM C94.

EXECUTION

3.01 TEST PREPARATION

A.

Clean exposed concrete surfaces of the containment structure of foreign
material and debris to allow for visual examination of the concrete surfaces
for areas of potential leakage.

Remove standing water in or outside of the containment structure that would
interfere with the visual examination of the exposed concrete surfaces of the
containment structure.

. Visually examine concrete surfaces and concrete joints for potential leakage.

Repair areas of potential leakage before filling the containment structure with
water.

. Unless permitted by the Owner, do not apply any coatings, inside or outside,

until after the hydrostatic tightness testing has been completed.

Visually examine all openings, fittings, and pipe penetrations in the
containment structure. Seal all penetrations, including inlets and outlets, to
prevent the addition or loss of water in the containment structure during the
test. Repair leakage observed at these locations before Part 2 test
measurements are taken.

Continue dewatering as required to keep groundwater levels lowered around
the containment structure during Parts 1 and 2 of the test.
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G.

H.

Unless permitted by the Owner, do not place backfill against the walls or on
top of footings of the containment structure until after the hydrostatic tightness
testing has been completed.

The containment structure shall be filled with water as follows:

1. Do not exceed a rate of 4 ft/hr for the initial filling.

2. Fill the containment structure to within 1 inch of the high-water elevation
indicated on the Drawings.

3. Keep the containment structure full for at least 3 days (Part 1) before
proceeding to Part 2 of the test.

3.02 HYDROSTATIC TIGHTNESS TEST - PART 1 (QUALITATIVE CRITERIA)

A.

Part 1 of the hydrostatic tightness test shall last a minimum of 3 days before
proceeding to Part 2 of the test.

Part 1 of the test will be considered to have failed if any water is visibly
leaking or where moisture is accumulating on the containment structure
exterior surfaces, including joints, and repaired honeycombed areas and
cracks.

1. Wet areas on top of footings does not signify a failure of Part 1 unless the
water is visibly flowing.

Observe the exterior surfaces of the containment structure in the early
mornings and late afternoons with a minimum interval of 6 hours between
observations during the 3-day period of Part 1 testing.

. Part 2 of the test may begin prior to completion of repairs for Part 1. Repairs

of all defects causing the failure of Part 1 must be completed before final
acceptance of the containment structure.

3.03 HYDROSTATIC TIGHTNESS TEST - PART 2 (QUANTITATIVE CRITERIA)
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A. Do not schedule Part 2 of the hydrostatic tightness test when the difference in
ambient temperature will vary by 35 degrees Fahrenheit or more between the
times the initial and final level measurements of the water surface will be
taken.

B. Do not schedule Part 2 of the hydrostatic tightness test when the water
surface could freeze before the test is completed.

C. Measure the vertical distance to the water surface to within 1/16 in. from a
fixed point on the containment structure above the water surface. Record
measurements at 24-hour intervals.

D. The test period shall be as follows:
1. No Measurable Loss Criterion: 72 hours

2. Other Criterion: The test period shall last the theoretical time required to
lower the water surface by 3/8 inches assuming a loss of water at the
maximum allowable rate. The test period shall not last longer than 5 days.

E. Record the water temperature at a depth of 18 inches below the water
surface level at the start and end of the test. Include volume corrections for
temperature differences.

F. Measure evaporation and precipitation in uncovered containment structures.

G. Record the water surface level to within 1/16 inch at the end of the test period
at the location of the original measurements.

H. Observe the containment structures during early mornings and late evenings
with a minimum interval of 6 hours between observations to verify compliance
of Part 1 during Part 2 of the hydrostatic test.

|. Calculate and correct changes in water volume in the containment structure
for evaporation, precipitation, and temperature. If volume loss exceeds the
required limits, the containment structure fails Part 2 and must be repaired
and retested.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Liquid Tightness Test Concrete Structures

01880-5



3.04 RETESTING

A. Retest the containment structures until they meet the criteria of Part 1 and
Part 2. Make repairs before each retest attempt.

B. Once Part 1 is passed, Part 1 will not be required to be retested if Part 2 of
the test fails. It is permitted to immediately retest a containment structure
failing Part 2 once Part 1 has passed.

C. When the test results for Part 2 become unreliable due to unusual
precipitation, leaking inlet or effluent pipe plugs, or other external factors; Part
2 of the hydrostatic test shall be restarted.

D. Retest the containment structure only after the probable problem areas are

identified and repaired.

+++ END OF SECTION 01880 +++
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SECTION 01880
LIQUID TIGHTNESS TEST
FOR STEEL TANKS

PART 1 — GENERAL

1.01 SCOPE

A. This Section specifies the additional acceptance testing requirements for
open or covered environmental, liquid containment structures constructed of
steel.

B. The following structures are required to meet the additional acceptance
testing requirements for liquid tightness as specified herein:

1.

Headworks Structure
Splitter Box

Aeration Basins (3)

. Secondary Clarifiers (2)

Aerobic Digester

C. Furnish labor, material, equipment, and incidental items necessary to
complete the Work.

D. The latest edition of AWWA Standard D101-53(R79) shall be the base
specification in conjunction with the additions and modifications as noted
herein. In case of conflict, the more stringent requirement shall apply.

1.02 REFERENCES

A. The following is a list of standards which may be referenced in this section:

a. D100-21(latest revision) AWWA Standard for Welded Carbon Steel
Tanks for Water Storage
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b. D101-53(R79) AWWA Standard for Inspecting and Repairing Steel
Water Tanks, Standpipes, Reservoirs, and Elevated Tanks for Water
Storage
1.03 TESTING REQUIREMENTS

A. The hydrostatic tightness test for containment structures shall consist of two
Parts.

1. Part 1 — Qualitative Criterion: The visual observation and identification of
water loss and the repair of identified areas that leak.

2. Part 2 — Quantitative Criterion: The measured and calculated results for
water loss and the identification and repair of areas that leak. The
quantitative criterion for acceptance is as follows:

a. All steel structures specified herein: 0.050% of volume per day.
1.04 SUBMITTALS

A. Repair Procedures: Submit all repair procedures including the following:

1. Methods, materials, and locations of modifications to the containment
structure.

2. Product data and manufacturer’s installation procedures for all repair
products used to repair leaks.

B. Test Reports: Submit test reports of results of tightness testing. Include a
detailed description of the following:

-

. Test locations and methods of measuring water level.

A

Initial and final water elevation measurements.
3. Amounts of precipitation or evaporation.

4. Measured ambient air and water temperatures.
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PART 2 -

5. Volume corrections.
6. Retest results and corrective actions taken.
7. Final results of successful test completion.

PRODUCTS

2.01 WATER

A.

B.

PART 3 -

Water used for hydrostatic tightness testing shall be potable water shall be
potable water from a municipal water system.

Or water from Cabin Creek. Water taken from Cabin Creek must be taken
from SCWA property and after written or email permission from the Owner.

EXECUTION

3.01 TEST PREPARATION

A.

Clean exposed painted steel surfaces of the containment structure of foreign
material and debris to allow for visual examination of the surfaces for areas of
potential leakage.

Remove standing water in or outside of the containment structure that would
interfere with the visual examination of the exposed surfaces of the
containment structure.

. Visually examine steel surfaces and penetrations for potential leakage.

Repair areas of potential leakage before filling the containment structure with
water.

. Unless permitted by the Owner, do not apply any coatings, inside or outside,

until after the hydrostatic tightness testing has been completed.

Visually examine all openings, fittings, and pipe penetrations in the
containment structure. Seal all penetrations, including inlets and outlets, to
prevent the addition or loss of water in the containment structure during the
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3.02

test. Repair leakage observed at these locations before Part 2 test
measurements are taken.

Continue dewatering as required to keep groundwater levels lowered around
the containment structure during Parts 1 and 2 of the test.

Unless permitted by the Owner, do not place backfill against the walls or on
top of footings of the containment structure until after the hydrostatic tightness
testing has been completed.

. The containment structure shall be filled with water as follows:

1. Fill the containment structure to within 1 inch of the high-water elevation
indicated on the Drawings.

2. Keep the containment structure full for at least 5 hours (Part 1) before
proceeding to Part 2 of the test.

HYDROSTATIC TIGHTNESS TEST - PART 1 (QUALITATIVE CRITERIA)

A.

Part 1 of the hydrostatic tightness test shall last a minimum of 4 hours before
proceeding to Part 2 of the test.

Part 1 of the test will be considered to have failed if any water is visibly
leaking or where moisture is accumulating on the containment structure
exterior surfaces, including joints, and repaired honeycombed areas and
cracks.

1. Wet areas on top of footings does not signify a failure of Part 1 unless the
water is visibly flowing.

Observe the exterior surfaces of the containment structure with a minimum
interval of 1 hour between observations during the 4-hour period of Part 1
testing.

. Part 2 of the test may begin prior to completion of repairs for Part 1. Repairs

of all defects causing the failure of Part 1 must be completed before final
acceptance of the containment structure.
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3.03 HYDROSTATIC TIGHTNESS TEST - PART 2 (QUANTITATIVE CRITERIA)

A.

Do not schedule Part 2 of the hydrostatic tightness test when the difference in
ambient temperature will vary by 35 degrees Fahrenheit or more between the
times the initial and final level measurements of the water surface will be
taken.

Do not schedule Part 2 of the hydrostatic tightness test when the water
surface could freeze before the test is completed.

Measure the vertical distance to the water surface to within 1/16 in. from a
fixed point on the containment structure above the water surface. Record
measurements at approximately 8 to 12 hour intervals (9 am, 3 pm, 9 am).

. The test period shall be as follows:

1. No Measurable Loss Criterion: 24 hours

2. Other Criterion: The test period shall last the theoretical time required to
lower the water surface by 3/8 inches assuming a loss of water at the
maximum allowable rate. The test period shall not last longer than 24
hours.

Record the water temperature at a depth of 18 inches below the water
surface level at the start and end of the test. Include volume corrections for

temperature differences.

Measure evaporation and precipitation in uncovered containment structures.

. Record the water surface level to within 1/16 inch at the end of the test period

at the location of the original measurements.

. Observe the containment structures during early mornings and late evenings

with a minimum interval of 6 hours between observations to verify compliance
of Part 1 during Part 2 of the hydrostatic test.
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|. Calculate and correct changes in water volume in the containment structure
for evaporation, precipitation, and temperature. If volume loss exceeds the
required limits, the containment structure fails Part 2 and must be repaired
and retested.

3.04 RETESTING

A. Retest the containment structures until they meet the criteria of Part 1 and
Part 2. Make repairs before each retest attempt.

B. Once Part 1 is passed, Part 1 will not be required to be retested if Part 2 of
the test fails. It is permitted to immediately retest a containment structure
failing Part 2 once Part 1 has passed.

C. When the test results for Part 2 become unreliable due to unusual
precipitation, leaking inlet or effluent pipe plugs, or other external factors; Part
2 of the hydrostatic test shall be restarted.

D. Retest the containment structure only after the probable problem areas are

identified and repaired.

+++ END OF SECTION 01890 +++
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SECTION 02000
SITE WORK

PART 1 - GENERAL
1.01 DESCRIPTION

A. These general site work requirements apply to all site work operations.
Refer to specification sections for specific product and execution
requirements.

1.02 QUALITY ASSURANCE

A. Comply with all applicable local, state, and federal requirements regarding
materials, methods of work, and disposal of excess and waste materials.

B. Obtain and pay for all required inspections, permits, and fees. Provide
notices required by governmental authorities.

1.03 PROJECT CONDITIONS

A. Locate and identify existing underground and overhead services and utilities
within contract limit work areas. Provide adequate means of protection of
utilities and services designated to remain. Repair utilities damaged during
site work operations at Contractor's expense.

B. Arrange for disconnection and seal or cap all utilities and services
designated to be removed before the start of site work operations. Perform
all work in accordance with the requirements of the applicable utility
company or agency involved.

C. When uncharted or incorrectly charted underground piping or other utilities
and services are encountered during site work operations, notify the
Engineer and the applicable utility company immediately to obtain
procedure directions. Cooperate with the applicable utility company in
maintaining active services in operation.

D. Locate, protect, and maintain benchmarks, monuments, control points and
project engineering reference points. Reestablish disturbed or destroyed
items at Contractor's expense.

E. Perform site work operations and the removal of debris and waste materials
to assure minimum interference with streets, walks, and other adjacent

facilities.
Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Site Work

02000-1



Obtain governing authorities' written permission when required to close or
obstruct street, walks and adjacent facilities. Provide alternate routes
around closed or obstructed traffic ways when required by governing
authorities.

Control dust caused by work. Dampen surfaces as required. Comply with
pollution control regulations of governing authorities.

Protect existing buildings, paving, and other services or facilities on site and
adjacent to the site from damage caused by site work operations. Cost of
repair and restoration of damaged items at Contractor's expense.

Protect and maintain streetlights, utility poles and services, traffic signal
control boxes, curb boxes, valves and other services, except items
designated for removal. Remove or coordinate the removal of traffic signs,
parking meters and postal mailboxes with the applicable governmental
agency. Provide temporary relocation when required to maintain facilities
and services in operation during construction work.

Preserve from injury or defacement all vegetation and objects designated to
remain.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A.

Materials and equipment: As selected by Contractor, except as indicated in
contract documents.

PART 3 - EXECUTION

3.01 PREPARATION

A. Examine the areas and conditions under which site work is performed. Do
not proceed with the work until unsatisfactory conditions are corrected.
B. Consult the records and drawings of adjacent work and of existing services
and utilities which may affect site work operations.
+++ END OF SECTION 02000 +++
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SECTION 02020
USE OF EXPLOSIVES

PART 1 - GENERAL
1.01 SCOPE

A. This section covers the use of explosives and blasting. Limit the use of
explosives in the work to the practicable minimum by utilizing mechanical
means of excavation to the maximum feasible extent. Blasting shall be limited
and shall be approved by the Owner.

No Blasting shall occur until the Contractor has received written
approval from Owner. The Contractor shall notify Owner in writing the
date, time of day of the first blast and the duration the blasting is to
occur.

B. Related Work Specified Elsewhere:

1. Section 02000 - Site Work

2. Section 02140 - Dewatering

3. Section 02200 - Earthwork

4. Section 02324 - Trenching and Trench Backfill
C. Definitions:

Controlled blasting is excavation of rock in which the blast hole size, spacing,
depth and burden, and the charge size, depth and delay sequence are
carefully planned and controlled to excavate the rock to the required limits.
Controlled blasting minimizes overbreak and fracturing of the rock beyond the
design lines.

1.02 GENERAL

A. Perform blasting only with permits from the appropriate jurisdictional
agencies. Necessary permits include an Explosives License issued by the
Georgia Safety Fire Commissioner, and users' permits obtained from
Spalding County. Obey all local, State, Federal and other Governmental
regulations applying to transportation, handling, storage and use of
explosives, including the requirements of the Spalding County Fire
Department, the State of Georgia and applicable regulations of the
Occupational Safety and Health Administration.

B. Perform blasting operations in trenches, shafts and other open excavations
only during daylight hours. Perform blasting operations only during the hours
approved by the Owner. No blasting shall be performed on Saturdays,
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Sundays or on the public holidays observed by the Owner. If an emergency
prevents a blast being fired during the permitted hours and the holes are
loaded, the blast shall be fired as soon as safety allows. In the event that
blasting is found necessary outside the permitted hours, the Contractor shall
receive approval from the Owner and inform local residents within hearing
and vibration range and the jurisdictional agencies prior to firing.

C. Furnish, install and operate at each site where blasting is being performed,
using electric methods of initiation, an approved short-range, high accuracy
thunderstorm monitor and lightning warning system. System shall constantly
be monitoring the electrical field of the atmosphere for pre-emptive notification
of nearby lightning strikes. The system shall connect to system lighting and
audible devices to alert of incoming lightning activity. The system shall have
the capability to send test messages and email alert notifications. The system
shall have adequate provisions for transmitting alarms from the device to all
locations where preparation for blasting, using electric initiation, are in
progress. Install and maintain the system in accordance with the
manufacturer's recommendations. Test the entire monitoring and alarm
system for satisfactory operation at intervals not exceeding two (2) weeks and
suspend blasting operations until any defects have been corrected.

D. Employ the services of a blasting consultant, satisfactory to the Owner and
experienced in predicting and evaluating the effects of blasting on nearby
structures, such that vibration levels at these structures do not exceed a level
that will damage the structures or their contents or cause undue alarm to their
occupants. Employ the blasting consultant to plan and evaluate blasting
operations.

E. Preconstruction Video Survey and Inspections

1. Contractor is expressly advised that the protection of buildings,
structures, bridges, utilities, and related work adjacent and in the
vicinity of its operations, wherever they may be, is solely its
responsibility. Existing condition inspection of buildings, bridges or
other structures in the immediate vicinity of any blasting operations
shall be performed by and be the responsibility of the Contractor. The
inspection corridor shall extend within a 500-foot radius of all proposed
blasting operations. The Contractor shall retain an independent
consultant, specializing in preconstruction surveys, to conduct the
required inspections. The video survey and inspections shall conform
to the requirements of Section 01380 - Photographic
Documentation.

2. Prior to the start of blasting operations, the Contractor shall have the
independent preconstruction survey consultant, make an examination
of the interior and exterior of the adjacent structures, buildings,
facilities, etc., and record by notes, measurements, photographs, etc.,
conditions which might be aggravated by blasting or other operations.
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Repairs or replacement of all conditions disturbed by the construction
shall be made to the satisfaction of the owners or agents of adjacent
buildings, structures, facilities, etc., and to the satisfaction of the
Owner. This does not preclude conforming to the requirements of the
insurance underwriters. Two (2) copies of surveys, photographs,
videos, reports, etc., shall be submitted to the Owner.

3. The cost of all pre-construction video surveys and inspections shall be
borne by the Contractor.

1.03 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of Section
01300 - Submittals. In addition, the following specific information shall be
provided:

1. At least sixty (60) days prior to commencement of blasting
operations, a copy of all applicable licenses and permits for the
purchase, transportation, storage and use of explosives.

2. At least sixty (60) days prior to commencement of blasting
operations, a Blasting Monitoring Plan that shall include:

a. Name of the Blasting Vibration Consultant who shall be
responsible for establishing the monitoring program and
interpreting the vibration readings;

b. Names of the trained personnel provided to operate the
monitoring equipment; the type and model of blasting
seismograph proposed for use;

c. Number and location of proposed monitoring stations; the
methods to be used to coordinate blast detonation with
recording of the blast; and

d. Steps to be taken if blasting vibrations exceed or seem likely to
exceed the vibration limits.

e. Name, make, and model of the short-range, high accuracy
thunderstorm monitor and lightning warning system, including
details on the alert warning system.

3. At least sixty (60) days prior to any blasting operation, provide:

a. Initial blast design for that location including number, location,
diameter, depth and inclination of drill holes on a scale drawing of
the excavation or heading face;

b. Type and weight of explosive in each hole; delay arrangement
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showing delay period in each hole; total weight of explosive in the
blast and maximum charge per delay; the method of detonation;
calculations of peak particle velocities and air blast
overpressures; and the precautions to be taken to prevent flying
rock or other debris.

c. Manufacturers' data sheets shall be provided for all explosives
and accessories to be used.

d. Name and qualifications of the independent preconstruction
survey consultant.

e. Preconstruction Video Survey and Inspections.
f. Written controlled blasting techniques.

4. At least thirty (30) days prior to any blasting operation, provide Blasting
Safety Plan including:

a. Health and Safety requirements of all governing legislation;

b. Certificates from all regulating agencies and relevant insurance
companies;

c. Outline of safety training program for the Contractor's and
Owner’s personnel;

d. Communication and warning procedures;

e. Samples of all report and inspection forms; and lightning
protection plan.

5. Within the working day following each blast, the Contractor shall provide
the blasting records and information for each blast detonated:

a. A complete description including the location, date and exact time
of the blast; name and signature of person in responsible charge
of loading and firing and their blaster permit number; details of
each blast as listed above for the initial blast design and any
departures from the blast design; comments regarding any
misfires, unusual results or unusual effects; any other records
required by applicable regulations; and the name and signature of
the person preparing the report.

b. The monitoring record including the location, date, and exact time
of the blast; general weather conditions; the locations of
seismographs and type of ground on which they were located,
instrument identification and their distances from the blast; the
measured peak particle velocities; air blast overpressure records,
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if appropriate; and the name and signature of the observer.

1.04 QUALITY ASSURANCE

Work Experience:

A.

The blasting consultant shall have at least ten (10) years of blasting
experience. The blasting consultant shall be on call throughout the entire
period that blasting is performed and shall be available at the site within two
(2) days at any time that the blasting consultant's services may be necessary
as determined by the Owner.

Blasting supervisors shall have a minimum of five (5) years' experience in
supervising the loading and firing of charges for the excavation of shafts and
trenches and shall have all necessary licenses and permits required by the
appropriate jurisdictional agencies.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Use only non-nitroglycerine explosives.

B.

Store explosives and detonators in the manufacturers' boxes with date codes
to allow the Owner to determine their age of the materials. All explosives and
detonators used in the work shall be less than one (1) year old. Blasting
products shall not be brought onto the site if the date codes are missing. When
in the Owner’s opinion any blasting product is either of excessive age orin a
deteriorated condition, that material shall not be used until its age or quality
can be shown to be satisfactory.

2.02 EQUIPMENT

A.

Use dust suppressant measures with air-powered or air-flush rock drilling
equipment.

Wet down the muck pile after blasting to control dust during mucking
operations.

PART 3 - EXECUTION

3.01 GENERAL

A. Firing shall be permitted only after the proper precautions have been taken
for the protection of all persons, work, and property.
B. The following limits on peak particle velocities and air blast overpressure, or
such lower limits as established by the Contractor's Blasting Vibration
Consultant, shall apply:
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1. At structures and utilities in the vicinity of blasting operations, the
peak particle velocity resulting from blasting shall not exceed:

a. Frequency < 3 Hz: 0.2 inches/second.
b. Frequency 3 - 10 Hz: 0.5 inches/second.

c. Frequency 10 - 40 Hz: varying linearly 0.5 to
1.0 inches/second.

d. Frequency > 40 Hz: 1.0 inches/second.

The above limits are adopted from modified blasting level criteria
given in U.S. Bureau of Mines Recommendations RI-8507.

2. In the permanent concrete work, the peak particle velocities resulting
from blasting shall not exceed two (2) inches per second.

3. At the nearest structure subject to damage from air blast
overpressure, the mean peak air blast overpressure shall not exceed
0.01 psi. Measure readings for peak particle velocity in three (3)
orthogonal directions by equipment approved by the Owner that is
either continually recording or triggered by a preset level of vibration.
Determine particle velocity in each frequency range by spectral
analysis. Zero crossing method to determine frequency is not
acceptable.

C. Blasting within fifty (50) feet of permanent concrete work may be permitted
only after approval of the Contractor's plans showing the relative positions
of the concrete, the area to be blasted and the blasting technique to be
employed. All concrete work shall be protected by limiting the size of blasts,
covering blasts and by other means until it is established that there is no
danger of damage caused by either vibration or flying rock.

D. Exercise all possible care in drilling and blasting operations to ensure the
stability of the remaining rock and to keep overbreak to a minimum. Written
controlled blasting techniques to be used shall be submitted to the Owner for
approval.

E. At each work site where blasting is being performed, erect signboards of
adequate size stating that blasting operations are taking place in the work site
and such signs shall be clearly visible at all points of access to the work site.

F. Monitor the first blast at each location as a test case and modify the initial
blast design for that location if the monitoring record indicates that the
vibration and air blast overpressure limits were exceeded or may be exceeded
in subsequent blasts. Resubmit the blast design to the Owner. Continue
vibration recording and air blast overpressure monitoring for every blast, and
further adjustments to the blast design shall be made when the records
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indicate vibration or air blast overpressure in excess of the established limits.

G. Before the firing of any blast where flying material may result in damage to
persons, property, or the work, cover the rock to be blasted with suitable
matting and overburden to prevent flying debris. After a blast is fired, remove
all loose and shattered rock or other loose material that may endanger the
structure or the workers, and make the excavation safe before continuing with
the work. Carry out similar checks on previously excavated sections at least
every 48 hours and recheck the support system, tightening lagging, and
blocking, and adding rock dowels, mesh and other support measures as
required. Before drilling new blast holes, thoroughly clean the face and
examine the face for holes containing undetonated explosive.

H. In the event that damage occurs due to blasting work, suspend all blasting
immediately and make a report to the Owner. Before resuming blasting,
adjust the blast design and resubmit it to the Owner, and take any other
appropriate measures to control the effects of blasting.

If blasting causes excessive overbreak or excessive fracturing of the
surrounding rock, or is otherwise detrimental to the work, modify the blast
design as necessary to achieve the desired result, and resubmit it to the

Owner.
+++ END OF SECTION 02020 +++
Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Use of Explosives

Section 02020-7



SECTION 02050
DEMOLITION

PART 1 - GENERAL

1.01 SCOPE

A. General:

1.

This section covers the labor, equipment, and materials necessary for the work
associated with the demolition or removal of pipes, manholes, catch basins,
pavement, houses, and other structures within the construction easements
shown on the Plans, including all necessary excavation and backfilling.

Where removing structural tile and brick from existing structures, the work shall
include all patching and reconditioning to restore the remaining tile or brick to its
existing state and to provide a proper joint for joining the existing to new
construction.

Where concrete is cut from existing structures under this Section to permit setting
or inserting pipes, flumes, equipment or appurtenances, the work shall include all
re-concreting, dressing and finishing of openings to the required lines and
dimensions or as necessary for the placing and fixing of inserts. This repair is to
meet all structural and leakage requirements and shall use non — shrink material.

The Contractor shall remove from existing structures and salvage, store or
dispose of as specified hereinafter, all valves and piping, mechanical equipment,
plumbing, heating, electrical, and ventilating fixtures, pipes, ducts, wires, and
equipment, doors and windows, floor grating and cover plates, steel stairs, pipe
railing, and the like that are not to remain in service in the finished work, whether
or not shown on the Drawings and/or specified herein.

The work specified herein and shown in the Drawings is intended to give a
general idea of the scope of this work but shall not be construed as covering it
entirely. The Contractor shall visit the site and judge the amount of work required
and the problems anticipated in the performance of the work.

Requirements for removal and abandonment of site utilities are specified in
Section 02000 - Site Work.

B. Related Work Specified Elsewhere:

1. Section 02000 - Site Work

2. Section 02200 — Earthwork
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1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of Section - 01300
Submittals. In addition, the following specific information shall be provided:

1. The Contractor shall submit to the Owner a schedule of demolition, detailed
methods of demolition to be used for each structure, copies of authorization,
and permits to demolish the structures.

PART 2 - PRODUCTS
2.01 GENERAL

A. The Contractor shall provide all materials and equipment in suitable and adequate
guantities as required to accomplish demolition work.

PART 3 - EXECUTION
3.01 SAFETY REQUIREMENTS

A. All work shall be performed in conformance with the laws and regulations pertaining
to safety established by Federal, State, and local governments and other authorities
having jurisdiction.

3.02 UTILITIES

A. The Contractor shall be responsible for maintaining all appropriate utility services
during the demolition operations.

B. Sewer lines shall be removed or grouted for their entire lengths and plugged at both
ends with concrete to prevent groundwater infiltrating into the sewer line.

C. Total shutdown of the existing utilities to perform any new construction, to make the
required structural or piping modifications, and/or to make or install the required
service or system modifications, shall not be permitted, except by written request
and approval of the Owner.

D. Prior to making any piping or connections or modifications to existing facilities, the
Contractor shall obtain specified timing and schedule approval from the Owner.

3.03 REMOVAL AND STORAGE OF EQUIPMENT FOR REUSE

A. No structure shall be removed without the approval and consent of the Owner unless
shown on the Plans to be removed. The Contractor shall maintain all equipment in
the same condition as when it was removed. The condition of the structure shall be
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3.04

3.05

3.06

3.07

determined prior to removal by the Owner. The Contractor assumes the
responsibility for assuring that the material is properly stored and maintained.

DEMOLITION

A. The Plans define the portion of the structures to be removed. Unless otherwise
shown on the Plans, the Contractor shall not make rough cuts or breaks that exceed
the limits of demolition shown.

B. All equipment, materials, and piping, except as specified hereinbefore, within the
limits of the demolition shall become the property of the Contractor.

REMOVAL OF EXISTING PIPING

A. Where existing piping is in conflict with new piping or construction, rerouting or
redesign shall be as directed by the Owner.

BACKFILLING

A. The Contractor shall backfill all demolished areas to existing ground level as to
create positive sheet runoff.

B. Backfill material shall meet the minimum requirements of Section 02200 -
Earthwork. Backfill compaction shall be in accordance with the applicable
requirements of Section 02324 - Trenching and Trench Backfilling. Rock and
debris shall not be used as backfill material. In all areas not backfilled to ground level,
the Contractor shall erect safety barriers around the excavation and not allow water
to accumulate.

DISPOSAL OF DEMOLITION DEBRIS
A. The Contractor shall dispose of demolition debris in accordance with the

requirements of Section 02000 - Site Work.

+++ END OF SECTION 02050 +++
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SECTION 02060
CRUSHED STONE AGGREGATE

PART 1 - GENERAL
1.01 SCOPE

A. This section includes installation of crushed stone aggregate; and any other
similar, incidental, or appurtenant operation that may be necessary to properly
complete the Work.

B. The Contractor shall provide all services, labor, materials, and equipment
required for all installation of crushed stone aggregate and related operations
necessary or convenient to the Contractor for furnishing complete Work as
shown on the Plans or specified in these Contract Documents.

C. Related Work Specified Elsewhere:
1. Section 01210 - Measurement and Payment
2. Section 02200 - Earthwork
3. Section 02324 - Trenching and Trench Backfilling
4. Section 02920 - Site Restoration
5. Section 03300 - Cast-In-Place Concrete
1.02 SUBMITTALS

Submittals shall be made in accordance with the requirements of Section 01300
- Submittals.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
specifications.

1. AASHTO M147 - 65 - Standard Specification for Materials for Aggregate
and Soil-Aggregate Subbase, Base, and Surface Courses.

2. AASHTO T180 - Standard Specification for Moisture-Density Relations of
Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in) Drop.
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PART 2 -

3. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.

4. ASTM D698 — 00a - Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft3; 600 kN-
m/m3).

5. ASTM D1557 - Standard Test Method for Laboratory Compaction
Characteristics of Soils Using Modified Effort (56,000 ft-Ibf/ft3; 2,700 kN-
m/m3).

6. ASTM D2487 - Standard Classification of Soils for Engineering Purposes
(Unified Soil Classification System).

7. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils.

PRODUCTS

2.01 MATERIALS

A.

PART 3 -

Coarse aggregate shall be crushed stone of a quality equal to the best Stone
Mountain Granite, of solid composition, free from dirt and adherent coatings,
and suited for the class of its intended usage.

. Unless otherwise specified elsewhere in these Specifications or directed by the

Owner, gradation of coarse aggregate shall conform to size Number 57
(maximum stone size of 1 ¥z inch) as described in ASTM C33.

The nominal maximum size of coarse aggregate used in concrete shall not be
larger than one-fifth (1/5) of the narrowest dimension between sides of the
forms, one-third (1/3) of the depth of slabs, or three-fourths (3/4) of the
minimum clear spacing between reinforcing bars as described in ACI 68-50.

Sand shall be clean and sharp, free from all deleterious substances, and shall
conform to the requirements of ASTM C33.

EXECUTION

3.01 EXAMINATION

The Contractor shall verify that subgrade has been inspected and that gradients
and elevations are correct and dry.
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3.02 AGGREGATE PLACEMENT

3.03

A.

The Contractor shall place coarse aggregates in areas shown on the Plans
or directed by the Owner.

The Contractor shall place and compact coarse aggregate in accordance with
the requirements of Section 02200 - Earthwork and Section 02324 -
Trenching and Trench Backfilling.

The Contractor shall level and contour surfaces to elevations and gradients
indicated on the Plans.

. The Contractor shall add small quantities of fine aggregate to coarse

aggregate as appropriate to assist compaction.

. The Contractor shall add water to assist compaction. If excess water is

apparent, the Contractor shall remove aggregate and aerate to reduce
moisture content.

. The Contractor shall use mechanical vibrating tamping in areas inaccessible

to compaction equipment.

TOLERANCES

A.

Flatness: Maximum variation of one-quarter () inch measured with a ten (10)
foot metal straight edge.

Scheduled Compacted Thickness: Within one-quarter (74) inch.
Variation from True Elevation: Within one-half (') inch.

Base: Compacted to ninety-five (95) percent modified proctor density as
determined by ASTM D1557.

+++ END OF SECTION 02060 +++
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SECTION 02110
CLEARING AND GRUBBING

PART 1 - GENERAL
1.01 SCOPE

A. Work described in this Section includes furnishing all labor, materials,
equipment, tools and incidentals required for all clearing and grubbing
including, but not limited to, the removal from the Site of trees, stumps, roots,
brush, structures, abandoned utilities, trash, debris and all other materials
found on or near the surface of the ground in the construction area and
understood by generally accepted engineering practice not to be suitable for
construction of the type contemplated.

B. The extent of route clearing is that the minimum degree of clearing necessary
to carry out all construction activities including construction of appurtenances
and other additional clearing needed for access purposes.

C. Clearing and grubbing operations shall be coordinated with temporary and
permanent erosion control requirements.

D. Clearing operations include, but are not limited to, the following:

Protection of existing trees and other vegetation
Removal of trees and other vegetation

Clearing

Removing above-grade improvements

Removing underground improvements

Restoring damaged improvements

Protecting above-grade and underground improvements

© N o o bk w b=

Erosion control of disturbed areas
E. Related Work Specified Elsewhere:
1. Division 1 General Requirements

2. Section 02125 - Temporary and Permanent Erosion and Sediment
Control.

3. Section 02050 - Demolition.

4. Section 02200 - Earthwork.
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1.02

JOB CONDITIONS

A. Protection of Existing Improvements:

1.

Provide barricades, coverings, or other types of protection necessary
to prevent damage to existing improvements.

Protect improvements on adjoining properties as well as those on the
project site. Restore improvements damaged by this work to their
original condition, as acceptable to the Engineer. Replace property
line monuments (such as iron pins) removed or disturbed by clearing
operations under the direction of a Land Surveyor licensed in the
State of Georgia.

B. Protection of Existing Trees and Vegetation:

1.

Protect existing trees and other vegetation to avoid cutting, breaking
or skinning of roots, skinning and bruising of bark, smothering of trees
by stockpiling construction materials or excavated materials within
drip lines, foot or vehicular traffic, and parking of vehicles or
equipment within dripline. Provide temporary fences, barricades or
guards as required to protect trees and vegetation to be left standing.

Provide protection for tree roots over 1-1/2 inches diameter that are
cut during any construction operation. Coat the cut faces with
emulsified asphalt, or other acceptable coating, especially formulated
for horticultural use on cut or damaged plant tissues. Temporarily
cover all exposed roots of trees with wet burlap to prevent roots from
drying out; provide earth cover as soon as possible.

Repair or replace damaged trees and vegetation resulting from any
construction operation, in a manner acceptable to the Engineer. A
qualified arborist approved by the Engineer shall perform tree
damage repair at no cost to the Owner. Replace damaged trees that
cannot be repaired and restored to full-growth status, as determined
by the Engineer.

PART 2 — PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01 EXISTING TREES AND VEGETATION
A. Avoid cutting or injuring trees and vegetation outside easement line and
outside areas to be cleared, Contractor shall be responsible for damages
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3.02

outside these lines.

CLEARING AND GRUBBING

A

H.

Clearing operations shall begin no more than seven days before beginning
construction work for any area.

Materials to be cleared, grubbed and removed from the project site include
but are not limited to vegetation, trees, stumps, roots, lawns, shrubbery,
gardens, paving, miscellaneous structures, debris, and abandoned utilities to
the minimum practicable extent to complete the work. Limit clearing to a
single lane work route without provision for construction vehicles to pass
utility operation. Determine and stake limitations of construction easement or
right-of-way prior to commencement of work and keep construction activity
within such limits.

Grubbing shall consist of completely removing roots, stumps, trash and other
debris from all areas to be graded so that topsoil is free of roots and debris.
Topsoil is to be left sufficiently clean so that further picking and raking will not
be required.

All stumps, roots, foundations and planking embedded in the ground shall be
removed and disposed of. Stumps and roots larger than 1 inch shall be
grubbed and removed to a depth not less than 4 feet below grade. All holes
or cavities which extend below the subgrade elevation of the proposed work
shall be filled with crushed rock or other suitable material, compacted to the
same density as the surrounding material. Piling and butts of utility poles
shall be removed to a minimum depth of two feet below the limits of
excavation for structures, trenches and roadways or two feet below finish
grade, whichever is lower.

Landscaping features shall include, but are not necessarily limited to: fences,
cultivated trees, cultivated shrubbery, property corners, man made
improvements, subdivision and other signs shall be moved off the easement.
The Contractor shall take extreme care in moving landscape features and
shall reestablish these features as directed by the Engineer.

Surface rocks and boulders shall be grubbed from the soil and removed from
the site or used as fill in accordance with Section 02200 - Earthwork.

Where the tree limbs interfere with utility wires, or where the trees to be fallen
are in close proximity to utility wires, the tree shall be taken down in sections
to eliminate the possibility of damage to the utility.

Any work pertaining to utility poles shall comply with the requirements of the
appropriate utility.
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3.03

All fences adjoining any excavation or embankment that, in the Contractor's
opinion, may be damaged or buried, shall be carefully removed, stored and
replaced. Any fencing that is damaged shall be replaced with new fence
material of equal or better quality and construction.

Stumps and roots shall be grubbed and removed to a depth not less than two
feet below grade. All holes or cavities which extend below the subgrade
elevation of the proposed work shall be filled with crushed rock or other
suitable material, compacted to the same density as the surrounding material

Burying of residual materials and organics will not be allowed.

The Contractor shall utilize special precautions required for the protection
and preservation of trees, cultivated shrubs, sod, fences, etc. situated within
the construction area but not directly within excavation and/or fill limits. The
Contractor shall be responsible for repair or replacement of any items
damaged as a result of its operations.

Remove lawn sod by cutting it to maximum size which can be handled
without tearing, stripping sod and underlying topsoil, and stockpiling for use in
restoring the surface area. Water sod and otherwise maintain sod in viable,
growing condition. Alternative means of lawn sod replacement may be
approved by the Engineer.

Remove above-grade structures only where shown on the Drawings or as
authorized by the Engineer.

HOLES AND DEPRESSIONS

Fill holes, depressions and voids created or exposed by clearing operations

with non-organic soil material approved by the Engineer, unless further excavation
or earthwork is indicated.

Place fill material in horizontal layers not exceeding six inches loose-depth

and compact to a 95 per cent standard Proctor.

3.04 DISPOSAL OF WASTE MATERIALS

A

Disposal General Requirements: Dispose cleared matter daily so as to
maintain site in a safe and neat condition throughout the contract period.
Owners of the property may remove merchantable timber, buildings or other
items from the work site before the Contractor begins operations, and no
assurance exists that any such material will be on the work site when the
Contractor begins work.
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B.  The debris resulting from the clearing and grubbing operation shall be hauled
to an off-site disposal site secured by the Contractor and shall be disposed of
in accordance with all requirements of federal, state, county and municipal
regulations. No debris of any kind shall be deposited in any stream or body of
water, or in any street or alley. No debris shall be deposited upon any private
property except with written consent of the property owner. In no case shall
any material or debris be left on the project site, shoved onto abutting private
properties, or buried on the project site.

C. Al materials that are cleared and grubbed from the project site shall be
properly disposed of offsite.

D. Burning of debris onsite may be permitted; however, the Contractor must
obtain a permit from the appropriate agency prior to burning.

3.05CONSTRUCTION ACCESS ROUTE ON EASEMENT

A.  When shown on the Drawings or directed by the Engineer, a construction access
route shall be built on the sewer easement for the purpose of accessing manholes
and performing all other necessary work within the easement.

B. Construction access route shall be cut (10) ten feet wide, minimum, and (6) six
inches deep below existing grade. Filter fabric shall be placed at the bottom of the
cut, and surge stone shall be placed on top of the fabric, filling the six-inch depth
along the roadway.

C. The filter fabric for use under the stone shall be as specified in Section 02125 -
Temporary and Permanent Erosion and Sediment Control.

D. Surge stone shall be 4” to 6” size (4X6) rip rap type stone, or equivalent. Use
sound, tough, durable stones resistant to the action of air and water. Slabby or
shaley pieces will not be acceptable. Specific gravity shall be 2.0 or greater.
Stones shall have less than 66 percent wear when tested in accordance with
AASHTO T-96.

3.06 TREE REMOVAL ON EASEMENTS

A. The Contractor shall confirm ownership of all on-site trees within the
easement before work commences.

B. All trees that need further processing (wood chips) on-site or disposal off-site
must be processed or disposed of in conformance with the Federal, State,
and local rules and regulations.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Clearing and Grubbing
02110-5



C. Contractor must acquire any additional permits prior to commencement of
any type of work done in the easement

D. Stemmed vegetation such as brush, shrubs, and trees as necessary shall be
removed at or near the ground level, leaving the root systems intact.

E. Trees shall be felled into the cleared construction area or areas to be cleared
and not onto vegetation to be preserved.

F. Trees that have fallen into water bodies, or beyond the construction area, shall
be removed immediately.

+++ END OF SECTION 02110 +++
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SECTION 02112
ROUTE CLEARING

PART 1 - GENERAL
1.01 SCOPE

A. The extent of route clearing is that minimum degree of clearing necessary to
carry out construction activities such as pipe bursting, pipe repairs and other
pipeline renewal processes including construction of appurtenances, as well as
other additional clearing needed for access purposes. The route clearing shall
not exceed the easement, temporary easement or the signed right of entry
agreement.

B. The Contractor shall endeavor to minimize disruption to the neighborhood and
shall adjust route-clearing plans to avoid important landscaping features where
practicable.

C. Route clearing operations include, but are not limited to, the following:
1. Protecting existing trees and other vegetation
2. Removing trees and other vegetation

Clearing

Removing above-grade improvements

Removing underground improvements

Restoring damaged improvements

N o o & »

Protecting above-grade and underground improvements
8. Controlling erosion in disturbed areas
1.02 QUALITY ASSURANCE

A. The Contractor shall comply with applicable codes, ordinances, rules,
regulations and laws of local, municipal, state, or federal authorities having
jurisdiction over the Project. The Contractor shall obtain all required permits
of a temporary nature for construction operations.

1.03 JOB CONDITIONS

A. Protection of Existing Improvements:
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1. Provide barricades, coverings, or other types of protection necessary to
prevent unnecessary damage to existing improvements.

2. Protect improvements on adjoining properties as well as those on the
project site. Restore improvements damaged by this work to their original
condition, as acceptable to the Owner or other parties or authorities having
jurisdiction. Replace property line monuments (such as iron pins) removed
or disturbed by clearing operations. This work shall be performed by a Land
Surveyor licensed in the State of Georgia. A submittal is required with data
showing the survey and sealed by the licensed land surveyor.

B. Protection of Existing Trees and Vegetation:

1. Protect existing trees and other vegetation against unnecessary cutting,
breaking or skinning of roots, skinning and bruising of bark, smothering of
trees by stockpiling construction materials or excavated materials within
drip lines, excess foot or vehicular traffic, or parking of vehicles or
equipment within drip line. Provide temporary fences, barricades, or guards
as required to protect trees and vegetation to be left standing.

2. Provide protection for tree roots over 1-1/2 inches in diameter that are cut
during any construction operation. Coat the cut faces with emulsified
asphalt, or other acceptable coating, especially formulated for horticultural
use on cut or damaged plant tissues. Temporarily cover all exposed roots
of trees with wet burlap to prevent roots from drying out; provide earth cover
as soon as possible.

3. Repair or replace unnecessarily damaged trees and vegetation, as
determined by the Owner, resulting from any construction operation, in a
manner acceptable to the property owner and the Owner at the
Contractor’s expense. A qualified arborist shall perform tree damage
repair. Replace unnecessarily damaged trees that cannot be repaired and
restored to full-growth status, as determined by the arborist.

C. Protection of Adjacent Property:

1. Protect improvements, trees and vegetation on adjoining property as well
as those on property requiring route-clearing work.

2. Execute work so as not to create a nuisance to any person including
persons utilizing adjacent property.

3. Use work methods and provide temporary facilities as necessary to prevent
washing, erosion, siltation or dust damage, or hazard to persons and
property, within and off the work area.
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PART 2 -

PRODUCTS

2.01 EQUIPMENT

A.

PART 3 -

The Contractor shall furnish equipment of the type normally used in clearing
and grubbing operations including, but not limited to, tractors, trucks, loaders,
mowers, and clippers.

EXECUTION

3.01 CLEARING

A.

Route clearing operations shall begin no more than seven days before
beginning construction work for any area.

Materials to be cleared, grubbed and removed from the project site include but
are not limited to vegetation, trees, stumps, roots, lawns, shrubbery, gardens,
paving, miscellaneous structures, debris, and abandoned utilities to the
minimum practicable extent to complete the work. Limit clearing to a single lane
work route without provision for construction vehicles to pass utility operation.
Accurately determine limitations of the construction easement or right-of-way,
and keep construction activity within such limits.

Grubbing shall consist of completely removing roots, stumps, trash and other
debris from all graded areas so that topsoil is free of roots and debris. Topsoil
is to be left sufficiently clean so that further picking and raking shall not be
required.

. All stumps, roots, foundations, and planking embedded in the ground shall be

removed and disposed of. Piling and butts of utility poles shall be removed to
a minimum depth of two feet below the limits of excavation for structures,
trenches and roadways or two feet below finish grade, whichever is lower.

. Landscaping features shall include, but are not necessarily limited to: fences,

cultivated trees, and cultivated shrubbery. Property corners, man-made
improvements, and subdivision and other signs shall be moved off the
easement. The Contractor shall take extreme care in moving landscape
features and shall reestablish these features as directed by the Owner.

Surface rocks and boulders shall be grubbed from the soil and removed from
the site if not suitable as riprap.

. Where the tree limbs interfere with utility wires, or where the trees to be felled

are in close proximity to utility wires, the tree shall be taken down in sections to
eliminate the possibility of damage to the utility.
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H. Any work pertaining to utility poles shall comply with the requirements of the
appropriate utility.

|. All fences adjoining any excavation or embankment that, in the Contractor's
opinion, may be damaged or buried, shall be carefully removed, stored, and
replaced. Any fencing that, in the Owner's opinion, is significantly damaged
shall be replaced with new fence material of equal or better quality and
construction. The Contractor shall be responsible for the cost of the new fence
material if the Owner deems the Contractor was negligent.

J. Stumps and roots shall be grubbed and removed to a depth not less than two
feet below grade. All holes or cavities that extend below the subgrade elevation
of the proposed work shall be filled with crushed rock or other suitable material,
compacted to the same density as the surrounding material.

K. The Contractor shall exercise special precautions for the protection and
preservation of trees, cultivated shrubs, sod, fences, etc. situated within the
limits of any temporary easements, but not directly within the permanent
easements. The Contractor shall be held liable for any damage the
Contractor's operations have inflicted on such property.

L. The Contractor shall be responsible for all damages to existing improvements
outside the permanent easement resulting from Contractor's operations.

M. Remove lawn sod by cutting into the maximum size that can be handled without
tearing or stripping sod and the underlying topsoil. Store it for use in restoring
the surface area. Water the sod and otherwise maintain it in viable, growing
condition. Alternative means of lawn sod replacement may be considered by
the Owner.

N. Remove above-grade structures only where specifically authorized.

O. Remove conflicting fences and provide effective, temporary measures to
prevent domestic animals from wandering to other lands. Reconstruct fences
promptly.

P. Remove abandoned underground facilities such as utilities and structures,
walls, footings, basements, wells, septic tanks, cisterns, underground pipe, and
other items that conflict with construction.

3.02 HOLES AND DEPRESSIONS
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A.

Fill holes, depressions, and voids created or exposed by clearing operations
with non-organic soil material, unless further excavation or earthwork is
indicated.

. Place fill material in horizontal layers not exceeding six (6) inches loose-depth

and thoroughly compact to a density at least equal to the adjacent original
ground.

3.03 DISPOSAL OF WASTE MATERIALS

3.04

A.

B.

C.

Disposal General Requirements: Accomplish disposal of cleared matter daily
so as to maintain site in a safe and neat condition throughout the contract
period. Owners of the property may remove merchantable timber, buildings, or
other items of value from the work site before the Contractor begins
operations, and no assurance exists that any such material shall be on the work
site when the Contractor begins work.

All materials that are cleared and grubbed from the project site shall be properly
disposed of offsite.

Burning of debris onsite may be permitted; however, the Contractor must
obtain a permit from the appropriate agency prior to burning.

DISPOSAL OF DEBRIS

The debris resulting from the clearing and grubbing operation shall be hauled to a
disposal site secured by the Contractor and shall be disposed of in accordance
with all requirements of federal, state, Owner and municipal regulations. No debris
of any kind shall be deposited in any stream or body of water, or in any street or
alley. No debris shall be deposited upon any private property except with written
consent of the property owner with an approved permit from the Owner. In no case
shall any material or debris of any kind be left on the Project, shoved onto abutting
private properties, or buried on the Project.

3.05 CONSTRUCTION ACCESS ROUTE ON EASEMENT

A.

When directed by the Owner, a construction access route shall be built on the
sewer easement for the purpose of accessing manholes and performing all
other necessary work within the easement.

Construction access route shall be cut a minimum of ten (10) feet wide, and six
inches (6) deep below existing grade. Filter fabric shall be placed at the bottom
of the cut, and surge stone shall be placed on top of the fabric, filling the six (6)
inch depth along the roadway.
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. The filter fabric for use under the stone shall be as specified in Section 02125

- Temporary and Permanent Erosion and Sediment Control.

. Surge stone shall be four to six (4” to 6”) inch size riprap type stone, or

equivalent. The Contractor shall use sound, tough, durable stones resistant to
the action of air and water. Slabby or shaley pieces shall not be acceptable.
Specific gravity shall be two (2.0) or greater. Stones shall have less than sixty-
six (66) percent wear when tested in accordance with AASHTO T-96.

3.06 TREE REMOVAL ON EASEMENTS

A.

The Contractor shall confirm ownership of all on-site trees within the easement
before work commences and submit a tree removal plan to the Owner.

The Owner’s approval shall be obtained prior to the removal of any trees from
the easement such concurrence shall be obtained in writing.

. The approval of the Owner concerning the method and location of disposal of

materials shall be obtained before work commences.

. All trees that need further processing (wood chips) on-site or disposal off-site

shall be processed or disposed of in conformance with Federal, State, and local
rules and regulations.

Contractor shall ensure all utilities are located prior to the commencement of
any clearing or construction work in the easement.

Contractor shall acquire any necessary permits prior to commencement of any
type of work done in the easement especially for the removal of trees and
crossing of waterways.

. Stemmed vegetation such as brush, shrubs, and trees as necessary shall be

removed at or near the ground level, leaving the root systems intact.

. Trees shall be felled into the cleared construction area or areas to be cleared

and not onto vegetation to be preserved.

Trees that have fallen into water bodies, or beyond the construction area, shall
be removed immediately. All damage and remediation costs shall be the
Contractor’s expense.

+++ END OF SECTION 02112 +++
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SECTION 02125
TEMPORARY AND PERMANENT EROSION AND SEDIMENT CONTROL

PART 1 - GENERAL
1.01 SCOPE OF WORK

A. This section includes requirements for the provision, maintenance, and
subsequent removal of temporary and/or permanent erosion and sediment
controls as shown on the approved plans.

B. The temporary erosion and sediment controls specified herein shall be
coordinated with the permanent erosion controls, to assure economical,
effective, and continuous erosion and sediment control during construction within
acceptable limits. Acceptable limits are as established by the Georgia Erosion
and Sedimentation Control Act of 1975, as amended, Section 402 of the Federal
Clean Water Act, and applicable codes, ordinances, rules, regulations, and laws
of local and municipal authorities having jurisdiction.

C. Land disturbance activities shall not commence until the Land Disturbance
Permit Stream Buffer variance, and Notice of Intent, if applicable, have been
properly issued and all required meetings have taken place.

D. This section requires the Contractor to design project specific devices and
practices to meet requirements of the related work and references listed below
in conjunction with the Contractor’'s own means, methods, and techniques,
schedules and sequences of work, and actual conditions encountered. Design
shall be performed by professionals experienced and familiar with storm water
and drainage characteristics as well as the requirements of references listed
below.

E. Contractor is advised to thoroughly review the relevant drawings and notes for
sampling requirements.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Erosion and Sediment Control Plan
B. Section 02485 - Seeding
C. Section 02486 - Sodding
1.03 REFERENCES
A. Spalding County’s Soil Erosion and Sedimentation Control Ordinance.

B. Spalding County Stormwater Manual.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Temporary and Permanent Erosion and Sediment Control
02125-1



C. Manual for Erosion and Sediment Control in Georgia, as published by the
Georgia Soil and Water Conservation Commission (current edition).

D. Federal Clean Water Act.
E. Georgia Erosion and Sedimentation Act of 1975, as amended.

F. Georgia Department of Natural Resources, Environmental Protection Division
General NPDES Permit # 100002.

1.04 QUALITY ASSURANCE

The Contractor shall provide at least one (1) representative involved in the project’s
land disturbing activities that has successfully completed the erosion and sediment
control education and certification program as administered by the Georgia Soil and
Water Conservation Commission; this “certified person” shall have completed as a
minimum, the Level 1A (Fundamentals) course. A “certified person” shall be present
onsite at all times when work is being performed. Failure to maintain a certified
person onsite at all times shall result in a stop work order or other appropriate
enforcement action.

1.05 SUBMITTALS

A. Within fifteen (15) days after the date of the Notice to Proceed, the Contractor
shall submit a narrative description, stamped/approved LDP drawings and
schedule for proposed temporary erosion and sedimentation controls to the
Owner’s for approval. The description and working drawings shall meet the
requirements of the Georgia Erosion and Sedimentation Act of 1975 (as
amended) and local soil erosion and sedimentation control ordinances. All fines
imposed for improper erosion and sedimentation control shall be paid by the
Contractor.

B. Land disturbance activity shall not commence until the erosion and
sedimentation control plans are approved. The Owner may provide a
reproducible drawing of plan sheets to the Owner for Owner’s use if necessary.
The reproducible drawing shall not bear the Design Engineer's seal or logo and
is provided only for the Owner’s convenience in obtaining land disturbance
permits.

C. The description and working drawings shall indicate controls that shall minimize
erosion and prevent the off-site transport of sediment in storm water and
drainage from the jobsite areas.

D. Submit a written plan to the Owner for both temporary and permanent grassing.
The plan shall include selection of species, dates, and rates of application for
seeding, fertilizer, and mulching.

E. Submittals shall be made in accordance with the requirements of the General
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Requirements of the Contract Documents and Section 01300 - Submittals of
these Specifications. Unless otherwise noted, all submittals shall be produced at
the Pre-Construction Meeting. In addition, the following information shall be
submitted to the Owner:

1. Certification credentials of all persons that have completed the Georgia
Soil and Water Conservation Commission’s erosion and sediment control
education and certification program and that will be involved in the project
shall be provided to the Owner prior to the start of any land disturbing
activities.

PART 2 — PRACTICES AND PRODUCTS
2.01 GENERAL

A. The following paragraphs generally describe the erosion and sediment control
practices and products typically employed on a utility construction project. The
detailed requirements for these, as well as for other measures which may be
needed to achieve effective erosion control, shall be as specified in the
Standards and Specifications for General Land Disturbing Activities of the
Manual for Erosion and Sediment Control in Georgia.

B. The paragraph titles and alphanumeric codes refer to specific structural and
vegetative type practices included in the aforementioned Standards. All practices
shall be considered as temporary erosion and sediment control features, except
the channel stabilization, gabions and grassing/sodding, trees, shrubs, and
groundcovers, which are considered as permanent measures.

2.02 STRUCTURAL PRACTICES
A. CONSTRUCTION EXIT - Co

1. A construction exit consists of a stone-stabilized pad with a geotextile
underliner located at any point where traffic shall be leaving a construction
site to a public right-of-way, street, alley, sidewalk, or parking area.

2. Construction exits are used to reduce or eliminate transport of mud from the
construction area.

3. Construction exits shall consist of graded one and one-half to three and one-
half (1.5 to 3.5) inch stone meeting National Stone Association grade R-2.
The geotextile underliner shall be a non-woven fabric equal to No. C-45NW
as manufactured by Contech Construction Products, Inc. or approved equal.

B. CHANNEL STABILIZATION (RIPRAP) - Ch

1. Channel stabilization consists of structures to stabilize an open channel for
water conveyance. Such stabilization is typically applied in those locations
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where the channel banks and bed have been disturbed by excavation for a
pipeline crossing.

2. Channels shall be stabilized using a rock riprap lining. The lining shall consist
of filter bedding stone and graded riprap stone. Sizes of stone shall be as
classified by either the National Stone Association (N.S.A.) or the Department
of Transportation (D.O.T.). Riprap stone shall be equal to Georgia
Department of Transportation Type 1 or Type 3. Filter bedding stone shall be
graded stone not exceeding six (6) inches in diameter. An appropriate
geotextile fabric may be substituted for filter stone with Owner approval.

C. GABIONS - Ga

Gabions are large, multi-celled mesh boxes used in channel revetments,
retaining walls, abutments, check dams, etc. Boxes shall be constructed of
PVC coated wire mesh and filled with four to eight (4” to 8”) inch pieces of
durable stone. Stone placement shall be principally by hand or gentle
mechanical dumping in no more than twelve (12) inch layers with PVC coated
wire cross and diagonal supports in each cell to retain and support basket sides
at those intervals. Minimum size for box gabions shall be 6’-0” x 3’-0” x 3’-0”.
Minimum size for Reno Mattresses shall be 9’-9” x 6’-6” x 0’-9”. Gabions shall
be manufactured by Maccaferri, USA or approved equal.

D. TEMPORARY STREAM CROSSING - Sr

1. A temporary stream crossing is a structure installed across a flowing stream
for use by construction equipment.

2. Structures may include bridges, round pipes, and pipe arches. The structure
shall be large enough to convey the full bank flow of the stream and be
designed by the Contractor to withstand flows from a two (2) year, twenty-
four (24) hour frequency storm.

E. CHECK DAMS - Cd

1. Check dams are barriers composed of stone or hay bales placed across a
natural or constructed drainage way to prevent erosion in areas of
concentrated flows.

2. Stone check dams shall not be utilized where the drainage area exceeds five
acres. Hay bale check dams shall not be used where drainage areas exceed
two (2) acres. Check dams shall not be installed in live streams.

3. Stone check dams shall be constructed of graded size two to ten (2 to 10)
inch stone.

F. SEDIMENT BARRIER
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1. STAKED HAYBALES - Sd1

Hay bale barriers are placed in a single row on natural ground where the most
likely erodible areas are located to restrain sediment particles carried by
sheet flow.

2. SILT FENCE - Sd1

a. Silt fences are temporary measures to retain suspended silt particles
carried by sheet flow.

b. Silt fence consists of silt fabric, as specified in the Georgia Department of
Transportation list #36, wood or steel posts, and wire or nail fasteners.

c. Type A silt fence is a non-woven thirty six (36) inch wide filter fabric and
shall be used on developments where the life of the project is greater than
or equal to six (6) months. The flow rate (gallon/minute/square foot) is
twenty-fine (25). Additionally, Type A fabric has a color mark.

d. Type C silt fence is a woven thirty six (36) inch wide filter fabric with wire
reinforcement. The wire reinforcement is necessary because this fabric
allows almost three times the flow rate as Type A silt fence. The flow rate
(gallon/minute/square foot) is seventy (70). Additionally, Type C fabric
does not have a color mark.

G. INLET SEDIMENT TRAP - Sd2

1. Inlet sediment traps are temporarily protective devices formed around a
storm drain inlet to trap sediment.

2. Inlet sediment traps are used to prevent sediment from leaving a site or from
entering storm drain systems prior to permanent stabilization of the disturbed
area.

H. ROCK FILTER DAM - Rd

1. Rock filter dams are installed across small non-actively flowing drainageways
and are applicable for projects that involve grading activity directly in those
drainageways.

2. Rock filter dams consist of riprap faced with smaller rock on the upstream
side for additional filtering affect.

. STREAM DIVERSION - PIPED DIVERSION (DV1), PUMPED DIVERSION
(DV2), ENGINEERED DIVERSION STRUCTURES (DV3))
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1. Installation of water and sewer pipelines designed to cross natural streams
shall be accomplished only in “dry channel” conditions (i.e. in the absence
of stream flow in the work area). Provisions shall be implemented to divert
a constant quantity and quality of stream waters around the construction
area by means of adequately sized pipes, pumps, or engineered diversion
structures or other methods proposed by the Contractor and approved by
the Owner. These diversion devices shall be maintained throughout the
duration of construction within the stream channel. The structures shall be
designed by professionals familiar with storm water / drainage
characteristics and applicable requirements to withstand flows from a two
(2) year, twenty four (24) hour frequency storm event unless otherwise
noted on the drawings. Stream diversion devices shall not be removed until
all disturbed areas of the stream channel bottom and banks are returned to
original contours and stabilized to prevent erosion. The planning,
scheduling, and sequencing of work by the Contractor shall be described
in a detailed submittal to the Owner for approval. The final implementation
schedule shall only be determined in conjunction with forecasted weather
conditions for the period anticipated for diversion.

a. Piped Diversion - Dv1

Piped diversions shall be installed and implemented in conjunction with
and as an extension of Temporary Stream Crossings - (Sr). Pipes shall
be sized as shown on the drawings with sufficient coordination and
planning as to their locations, elevations, etc. to allow subsequent
water/sewer pipeline construction to occur in “dry channel’ conditions.

Necessary sandbags or other sealing devices, dewatering, etc. shall be
provided to accomplish this piped diversion as well as other “Best
Management Practices” to ensure that erosion and sedimentation is
controlled.

b. Pumped Diversion - Dv2

Pumped diversions shall be installed and implemented in conjunction
with and as an extension of Temporary Stream Crossings (Sr). Pumps
and piping shall be sized as shown on the drawings with sufficient
coordination and planning as to their locations, elevations, etc. to allow
subsequent water/sewer pipeline construction to occur in “dry channel”
conditions.

Necessary sandbags or other sealing devices, dewatering, discharge
sediment basins, sediment filter socks, “floc logs,” “dirt bags,” etc. shall
be provided to accomplish this pumped diversion as well as other “Best
Management Practices” to ensure that erosion and sedimentation is
controlled.
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c. Engineered Diversion Structure - Dv3

Engineered diversion structures such as “Aqua Barrier” by Nilex, Inc.,
“Portadam” by Portadam Inc, interlocked sheet piling, riprap cofferdams,
etc. shall be installed and implemented to allow subsequent water/sewer
pipeline construction to occur in “dry channel” conditions. Sequential
work elements may be involved to allow the construction area to
progress across a stream, and ensuring that the previously completed
segment is reasonably restored and stabilized.

Necessary sandbags, geotextiles, linings, or other sealing devices,
dewatering, etc, shall be provided to accomplish this manner of diversion
as well as other “Best Management Practices” to ensure that erosion
and sedimentation is controlled.

2.03 VEGETATIVE PRACTICES

A. GENERAL

1.

Disturbed areas shall be stabilized as construction progresses. For sanitary
sewers or water mains installed within easements, the construction corridor
shall not exceed one thousand (1,000) linear feet without stabilization. All
other projects shall not exceed three hundred (300) linear feet without
stabilization.

B. DISTURBED AREA STABILIZATION (WITH MULCHING ONLY) - Ds1

1.

3.

This practice is applicable where disturbed areas, temporarily idle, have not
been established to final grade and/or where permanent vegetative cover is
delayed for a period not to exceed six (6) months.

. Mulch materials shall consist of dry straw or hay, wood chips, erosion control

matting or netting, or polyethylene film. The mulch shall be uniform, spread
over the designated area from two to four (2 to 4) inches thick.

Any and all disturbed areas that have not yet reached final grade shall be
stabilized with mulch or temporary grassing within fourteen (14) calendar
days of disturbance.

C. DISTURBED AREA STABILIZATION (WITH TEMPORARY SEEDING) - Ds2

1. Temporary seeding is a measure consisting of seeding and mulching to
reduce erosion. All disturbed areas shall be seeded when and where
necessary to reduce erosion.

2. This practice is applicable where disturbed areas, temporarily idle, have not
been established to final grade and/or where permanent vegetative cover is
delayed for up to six (6) months.
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3. Temporary seeding consists of a grass or grass-legume mixture suitable to
the area and season of the year.

D. DISTURBED AREA STABILIZATION (WITH PERMANENT VEGETATION) -
Ds3

See Section 02485 — Seeding
See Section 02486 — Sodding
See Section 02490 — Trees, Shrubs, and Ground Cover

1. Permanent (perennial) vegetation shall consist of planted grasses, trees,
shrubs, and/or perennial vines; a crop of perennial vegetation appropriate for
the time of year and region (or to match, in kind, pre-existing maintained
vegetation); or a crop of annual vegetation and seeding of target crop
perennials appropriate for the region (or to match, in kind, pre-existing
maintained vegetation), such that within the growing season a seventy (70)
percent coverage by perennial vegetation shall be achieved.

2. This practice is applicable on disturbed areas at final grade.

3. Permanent perennial vegetation shall be applied on rough graded areas that
shall be undisturbed for more than (6) months.

E. DISTURBED AREA STABILIZATION (WITH SODDING) - Ds4
See Section 02485 — Seeding
See Section 02486 — Sodding

1. This practice shall consist of ground preparation, furnishing lime and fertilizer
and placement of sod.

2. Sod shall be from local area and delivered to the job site in either industry
standard blocks or rolls. Sod shall not be delivered to the job site more than
twenty-four (24) hours prior to installation. Sod shall be hand placed with
edges butted and cut as required to fit the placement area. The finished
installation shall be rolled with a lawn roller and thoroughly watered. The sod
shall be watered daily for the first five days after installation.

3. Sod shall be anchored on slopes steeper than three to one (3:1).
F. EROSION CONTROL MATTING AND BLANKETS - Mb

1. This practice is a protective covering (blanket) or soil stabilization mat used
to stabilize disturbed areas until permanent vegetation on steep slopes,
channels, or shorelines can be established.
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2. Concentrated flow areas, all slopes steeper than two and one-half to one
(2.5:1) and with a height of ten (10) feet or greater, and cuts and fills within
stream buffers, shall be stabilized with the appropriate erosion control matting
or blankets.

3. All blanket and matting materials shall be on the Georgia Department of
Transportation Qualified Products List (QPL #62 for Blankets, QPL #49 for
Matting).

G. JOINT PLANTING STABILIZATION (rip-rap and willow stakes)

Joint planting is a system that installs live willow stakes between riprap (type 3)
placed previously along the stream bank. It is installed to increase the
effectiveness of the rock system by forming a living root mat in the base upon
which rock has been placed and improve the environmental function and
aesthetics of the rock bank. The rock shall be principally placed by hand or
gentle mechanical dumping. Willow stake density of installation shall be 3 to 5
cuttings per square yard. Cuttings shall be two (2) inches in diameter and three
and one-half (3.5) feet in length. The cutting shall be freshly cut and alive. Two
thirds (2/3) of live stake shall be in the ground below the previously placed rock.
Only native species willow stakes shall be used.

PART 3 - EXECUTION

3.01

GENERAL

A. At the Preconstruction Conference, the Contractor shall submit a schedule for

accomplishing the temporary erosion control work for specific conditions to be
encountered on the project.

. The Contractor shall install all erosion and sediment control devices as required

by actual field conditions, as shown on the approved plans, or as directed by the
Owner or by any agency having jurisdiction in the locale of the project.

. The erosion and sediment control devices shall be installed by the Contractor

before land disturbing activities begin.

. The Owner has the authority to direct the Contractor to provide immediate,

additional temporary erosion control measures to prevent contamination of
adjacent waterways and drainage ways. Additional erosion control measures
may be used to correct conditions that develop during construction that were not
foreseen during the design stage or that are needed prior to installation of the
permanent erosion control features.

. The Owner may limit the area of excavation in progress based on the

Contractor's capability and progress in keeping the finish grading, mulching,
and seeding current, in accordance with the accepted schedule. Should
seasonal limitations make such coordination unrealistic, temporary erosion
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3.02

3.03

3.04

F.

control measures, such as mulching or temporary seeding, shall be taken
immediately to the extent feasible and justified.

The Contractor shall incorporate all permanent erosion control features
(grassing and sodding) into the project at the earliest practicable time.

INSTALLATION

A.

Erosion control measures shall be designed by professionals familiar with storm
water and drainage characteristics, installed, and maintained in accordance with
the "Manual for Erosion and Sediment Control in Georgia" published by the
Georgia Soil and Water Conservation Commission.

INSPECTION

A.

Upon completion of installation, the Owner shall inspect the erosion and
sediment control devices for proper installation, flaws, defects, or other damage.
The Contractor shall repair or replace, at its expense, the unacceptable portions
as directed by the Owner.

All erosion and sediment control devices shall be inspected by the Contractor
at least weekly and after each rainfall occurrence.

. All projects that require compliance with General NPDES Permit 100002

guidelines shall have inspections and monitoring in accordance with the specific
Comprehensive Monitoring Plan.

MAINTENANCE

A.

The Contractor shall maintain the erosion and sediment control devices until the
project is completed and all disturbed areas are stabilized. Maintenance of the
devices shall include: removal and disposal of silt accumulation; replacement of
damaged or deteriorated devices; other repairs; and the installation of additional
devices should those devices installed prove to be inadequate. The Contractor
shall provide this maintenance at no additional cost to the Owner.

Silt shall be cleaned out once it has accumulated to half the height of the
device or when half of the available sediment storage capacity has been
attained.

3.05 REMOVAL

A.

B.

Temporary erosion and sediment devices shall remain in place until such time
as a satisfactory stand of grass has been established, unless the Owner or local
government authority directs earlier removal. Damaged or otherwise unusable
devices shall be removed from the site and disposed of properly.

After erosion and sediment device removal, the Contractor shall dress out any
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disturbed areas in the vicinity of the removed device and grass according to
these Specifications.

+++ END OF SECTION 02125 +++
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SECTION 02140
DEWATERING

PART 1 - GENERAL
1.01 SCOPE

A. Construct all permanent Work in areas free from water. Design, construct, and
maintain all dikes, levees, cofferdams, diversion, and drainage channels as
necessary to maintain the areas free from water and to protect the areas to be
occupied by permanent work from water damage. Remove temporary works
after they have served their purpose.

B. The Contractor shall be responsible for the stability of all temporary and
permanent slopes, grades, foundations, materials, and structures during the
course of the Contract. Repair and replace all slopes, grades, foundations,
materials, and structures damaged by water, both surface and sub-surface, to
the lines, grades and conditions existing prior to the damage at no additional
cost to the Owner.

C. The Contractor shall be responsible for the prevention of significant surface
settlement that could cause damage to nearby structures or buildings on
adjacent properties to the Work. Dewatering activities that include recharging of
groundwater near any existing structures or buildings shall be included in the
Groundwater Control Plan. Repairs to existing structures or buildings that are
damaged due to dewatering activities during construction is the sole
responsibility of the Contractor and shall incur no additional cost to the Owner.

1.02 RELATED SECTIONS
A. Section 01714 — Pre-Construction & Post-Construction Inspections and Surveys
B. Section 02125 — Temporary and Permanent Erosion and Sediment Control
C. Section 02200 — Earthwork
1.03 SUBMITTALS
NONE
1.04 FIELD CONDITIONS

A. Project-Site Information: Geotechnical reports have been prepared for the

project locations at both the Influent Pump Station and the Water Reclamation

Facility sites and are available for information only. The opinions expressed in

this report are those of a geotechnical engineer and represent interpretations of

subsoil conditions, tests, and results of analyses conducted by a geotechnical
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engineer. The Owner is not responsible for interpretations or conclusions drawn
from this data.

1. Make additional test borings and conduct other exploratory operations
necessary for dewatering in accordance with the performance requirements.

2. The geotechnical reports are provided for reference elsewhere in Project
Documents.

B. Survey Work: Engage a qualified land surveyor or professional engineer to
survey adjacent existing buildings, structures, and site improvements; establish
exact elevations at fixed points to act as benchmarks. Clearly identify
benchmarks and record existing elevations.

PART 2 - PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and
maintain dewatering system of sufficient scope, size, and capacity to control
hydrostatic pressures and to lower, control, remove, and dispose of
groundwater and permit excavation and construction to proceed on dry, stable
subgrades.

1. Design dewatering system, including comprehensive engineering analysis
by a qualified professional engineer.

2. Continuously monitor and maintain dewatering operations to ensure erosion
control, stability of excavations and constructed slopes, prevention of
flooding in excavation, and prevention of damage to subgrades and
permanent structures.

3. Prevent surface water from entering excavations by grading, dikes, or other
means.

4. Accomplish dewatering without damaging existing buildings, structures, and
site improvements adjacent to excavation.

5. Remove dewatering system when no longer required for construction.

B. Regulatory Requirements: Comply with governing EPA notification regulations
before beginning dewatering. Comply with water- and debris-disposal
regulations of authorities having jurisdiction.

PART 3 - EXECUTION

3.01 GENERAL
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A. The Contractor shall continuously control water during the course of
construction, including weekends and holidays, and during periods of work
stoppages, and provide adequate backup systems to maintain control of water.

B. For Other Portions of the Project: Remove and control water during periods
when necessary to properly accomplish the Work.

3.02 FIELD QUALITY CONTROL

A. Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering
and maintain an accurate log of surveyed elevations for comparison with
original elevations. Promptly notify the Owner if changes in elevations occur or
if cracks, sags, or other damage is evident in adjacent construction.

B. Provide continual observation to ensure that subsurface soils are not being
removed by the dewatering operation.

C. Prepare reports of observations.

3.03 CARE OF WATER

A. Except where the excavated materials are designated as materials for
permanent work, material from required excavation may be used for dikes,
levees, cofferdams, and other temporary backfill if approved by the Owner.

B. Furnish, install, maintain, and operate necessary pumping and other equipment
for dewatering the various parts of the Work and for maintaining the foundation
and other parts free from water as required for constructing each part of the
Work.

C. Install all drainage ditches, sumps, and pumps to control excessive seepage on
excavated slopes, to drain isolated zones with perched water tables, and to
drain impervious surfaces at final excavation elevation.

D. After they have served their purpose, remove all temporary protective work at a
satisfactory time and in a satisfactory manner. All diversion channels and other
temporary excavations in areas where the compacted fill or other structures will
be constructed shall be cleaned out, backfilled, and processed under the same
Specifications as those governing the compacted fill.

E. When the temporary works will not adversely affect any item of permanent work
or the planned usage of the Project, the Contractor shall receive approval from
the Owner to leave such temporary works in place. In such instances,
breaching of dikes, levees, and cofferdams may be required.

3.04 DEWATERING
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A. By the use of well points, pumps, tile drains, or other approved methods, the
Contractor shall prevent the accumulation of water in excavated areas. Should
water accumulate, it shall be promptly removed.

B. Excavations shall be continuously dewatered to maintain a groundwater level no
higher than two (2) feet below the lowest point in the excavation.

C. The Contractor shall use piezometric observation wells to monitor the
groundwater level and to ensure proper dewatering prior to excavation below
the static water table. The number of wells required will vary depending on the
size and depth of structures.

D. Provide, operate, and maintain recharging systems (which may include
reinjection wells and infiltration trenches) of sufficient size and capacity to
prevent a drop in groundwater table adjacent to existing structures,
underground utilities, and roadways due to dewatering.

E. Design and Operate Dewatering Systems:
1. To prevent loss of ground as water is removed.

2. To avoid inducing settlement or damage to existing facilities, completed
Work, or adjacent property.

3. To relieve artesian pressures and resultant uplift of excavation bottom.

F. Provide sufficient redundancy in each system to keep excavation free of water
in the event of component failure.

G. Provide 100 percent emergency power backup with automatic startup and
switchover in event of electrical power failure.

H. No separate payment shall be made for dewatering required to accomplish the
work.

3.05 MONITORING FLOWS

A. Monitor volume of water pumped per calendar day from excavations, as Work
progresses. Also monitor volume of water introduced each day into excavations
for performance of Work. Monitor flows using measuring devices acceptable to
the Engineer.

3.06 DISPOSAL OF WATER
A. Obtain discharge permits for water disposal from authorities having jurisdiction.

B. Treat water collected by dewatering operations, as required by regulatory
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agencies, prior to discharge.

C. Discharge water as required by discharge permit and in a manner that will not
cause erosion or flooding, or otherwise damage existing facilities, completed
Work, or adjacent property.

3.07 PROPERTY PROTECTION

A. Make assessment of potential for dewatering induced settlement. Provide and
operate devices or systems, including but not limited to reinjection wells,
infiltration trenches and cutoff walls, necessary to prevent any settlement and/or
related damage to existing facilities, completed Work, and adjacent property.

B. Securely support existing facilities, completed Work, and adjacent property
vulnerable to settlement due to dewatering operations. Support shall include,
but not be limited to, bracing, underpinning, or compaction grouting.

C. Install dewatering system to ensure minimum interference with roads, streets,
walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used
facilities without permission from the Owner and authorities having
jurisdiction. Provide alternate routes around closed or obstructed traffic ways
if required by authorities having jurisdiction.

3.08 REMEDIATION OF GROUNDWATER DEPLETION

A. If dewatering reduces quantity or quality of water produced by existing wells,
temporarily supply water to affected well owners from other sources. Furnish
water of a quality and quantity equal to or exceeding the quality and quantity
available to well owner prior to beginning the Work or as satisfactory to each

well owner.
+++ END OF SECTION 02140 +++
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SECTION 02200
EARTHWORK

PART 1 — GENERAL
1.01 SCOPE

A. The work under this Section includes earthwork and related operations, including,
but not limited to; excavating all classes of material encountered; trenching;
handling; storage; transportation; and disposal of all excavated and unsuitable
material; construction of fills and embankments; backfilling around structures;
backfilling all pits; compacting; all sheeting; shoring and bracing; preparation of
subgrades; surfacing and grading; and any other similar, incidental, or appurtenant
earthwork operation which may be necessary to properly complete the Work.

B. The Contractor shall provide all services, labor, materials, and equipment required
for all earthwork and related operations necessary or convenient to the Contractor
for furnishing complete Work as shown on the Drawings or specified in these
Contract Documents.

C. Related Work specified elsewhere:

1. Section 01410 - Testing Laboratory Services

2. Section 02125 - Erosion and Sedimentation Control
3. Section 02140 - Dewatering

4. Section 02324 - Trenching and Trench Backfilling
1.02 GENERAL

A. Safety: Comply with local regulations and with provisions of the “Manual of
Accident Prevention in Construction” of the Associated General Contractors of
America, Inc. Occupational Safety and Health Act (OSHA) and all other applicable
safety regulations.

B. The elevations shown on the Drawings as existing are taken from the best available
data and are intended to give reasonable information about the existing elevations.
The Contractor shall verify conditions to determine the exact quantities of
excavation and fill required.

C. Earthwork operations shall be performed in a safe and proper manner with
appropriate precautions being taken against all hazards.
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D. All excavated and filled areas for structures, trenches, fills, topsoil areas,
embankments and channels shall be maintained by the Contractor in good
condition at all times until final acceptance by the Owner. All damage caused by
erosion or other construction operations shall be repaired by the Contractor using
material of the same type as the damaged material at no cost to the Owner.

E. The Contractor shall control grading in a manner to prevent water running into
excavations. Obstruction of surface drainage shall be avoided and means shall be
provided whereby storm water can flow uninterrupted in existing open ditches or
channels; other surface drains; or temporary drains.

F. No classification of excavated materials will be made, except for rock excavation.
Excavation work shall include the removal and subsequent handling of all materials
excavated or otherwise removed in performance of the Work, regardless of the
type, character, composition or condition thereof.

G. The soil testing will be performed by the Contractor’s testing laboratory. As a
minimum at least one density test shall be performed for every 5,000 square feet of
fill area and every two feet of fill lift.

H. Contractor shall provide at least 24 hours advance notice of earthwork operations
to the Testing Laboratory. Testing Laboratory shall provide reports to the Engineer
with copies to the Contractor certifying (and sealed by a Registered Georgia
Engineer) that earthwork is in conformance with the plans and specifications. The
Testing laboratory shall witness the placement of all fill, unless otherwise directed
by the Engineer.

I.  All earthwork operations shall comply with the requirements of OSHA Construction
Standards, Part 1926, Subpart P, Excavations, Trenching, and Shoring, and
Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations, and
shall be conducted in a manner acceptable to the Engineer.

J. Stockpile Areas: Provided there is space available, stockpiling material may be on
site.

1.03 SUBMITTALS

Submittals shall be made in accordance with the requirements of the General
Conditions of the Contract Documents. In addition, the following specific
information shall be provided:

A. Copies of permits obtained by the Contractor for the work.

B. Test results, certification of compliance, source and samples for all imported

materials.
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C. Samples of fill materials to be used. Samples shall be submitted 2 weeks in
advance of use and shall consist of 0.5 cubic feet of each type of material.

D. Test reports for compaction.
1.04 QUALITY ASSURANCE

Reference Standards. Comply with all Federal, State and local laws or
ordinances, as well as all applicable codes, standards, regulations and/or
regulatory agency requirements including the partial listing below:

A. ASTM C136-84a, Standard Method for Sieve Analysis of Fine and Coarse
Aggregates.

B. ASTM D1556-82, Test Method for Density of Soils in Place by the Sand Cone
Method.

C. ASTM D1557-78, Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10-Ib (4.5-kg) Rammer and 18-in. (457-mm Drop).

D. ASTM D3107-88, Test Method for Moisture Content of Soil and Soil Aggregate in
Place by Nuclear Methods (Shallow Depth).

PART 2 — PRODUCTS

2.01 MATERIALS

A. Earthwork Materials
1. Controlled Fill:

a. Proposed fill soils shall be laboratory tested prior to construction use to
determine their suitability. All fill material shall be subject to the approval
of the Engineer.

b. Notification: For approval of imported fill material, notify the Engineer
and Testing Laboratory at least three (3) weeks in advance of intention to
import material, designate the proposed borrow area, and permit the
Testing Laboratory to sample as necessary from the borrow area for the
purpose of making acceptance tests to prove the quality of the material.
Test results shall be submitted to the Engineer for approval. All fill shall
be free of organic matter or debris, have low to moderate plasticity,
(P1<15) uniform composition, and be free of rock fragments greater than
three inches in dimension. Soils selected for use as fill material shall also
have a standard Proctor (ASTM D 698) maximum dry density of at least
90 pounds per cubic foot.
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c. All on-site fill material shall be soil exclusive of organic matter, frozen
lumps or other deleterious substances.

d. It shall contain no rocks or earth clumps over 2-inches maximum in dimension.
2. Structural Fill and Structural Backfill:

a. Select on site materials may be suitable. Testing and recommendation of
suitability shall be made by the Testing Laboratory and submitted by the
Contractor to the Engineer for approval.

b. Imported material shall be sand, uniformly graded crushed rock or other
select material recommended by the Testing Laboratory and submitted
by the Contractor to the Engineer for approval.

c. Crushed Rock: Crushed rock used for bedding and drainage stone shall
conform to the Georgia Department of Transportation Standard
Specifications for construction of Road and Bridges, Section 800 for No.
57 Stone.

3. Coarse Aggregate: Coarse aggregate shall conform to the Georgia
Department of Transportation Standard Specifications of Transportation
Systems construction of Road and Bridges, Section 800 for No. 57 Stone,
Group Il, and shall have the following gradation:

Sieve size Percent Passing
1-%2 inch 100 -
1 inch 95 100
% inch - -
Y2 inch 25 60
3/8 inch - -
#4 0 10
#8 0 5

4. Topsoil: Dark organic weed free loam.
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B. Sheeting, Bracing and Timbering: The Contractor shall furnish, place and maintain
all sheeting, bracing and timbering required to properly support trenches and other
excavations in open cut and to prevent all movement of the soil, pavement,
structures, or utilities outside of the trench or pit.

1.General:

a. All cofferdams, sheeting, bracing and timbering shall be designed, sealed and
signed by a registered Professional Engineer in the State of Georgia at the
Contractor’s expense. A copy of the drawings and design computations
shall be submitted to the Engineer for the project files.

b. Sheeting, bracing and timbering shall be so placed as to allow the Work to be
constructed to the lines and grades shown on the Drawings.

c. If at any time the method being used by the Contractor for supporting any
material or structure in or adjacent to any excavation is not reasonably
safe the Engineer may require and the Contractor shall provide
additional bracing and support necessary to furnish the added degree of
safety. The Contractor shall provide such added bracing and support by
such method as Contractor may elect to use, but the taking of such
added precautions shall in no way relieve the Contractor of sole and final
responsibility for the safety of lives, work and structures.

d. All sheeting and shoring in contact with the concrete or masonry shall
remain in place. The sheeting or shoring above the structure may remain
in place or be cut off. No sheeting shall be left in place within three feet
below the ground surface.

e. There shall be no payment for sheeting, bracing, and timbering left in
place.

2. Timber:

a. Timber may be substituted for steel sheet piling when approved by the
Engineer. Timber for shoring, sheeting or bracing shall be sound and free
of large or loose knots and in good condition. Size and spacing shall be in
accordance with OSHA regulations.

b. Remove bracing and sheeting in units when backfill reaches the point
necessary to protect the work and adjacent property. Leave sheeting in
place when it cannot be safely removed. Cut off sheeting left in place
below the finished ground surface by three feet.

3. Steel Sheet Piling:
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Steel sheet piling shall be the continuous interlock type. The weight, depth
and section modulus of the sheet piling shall be sufficient to restrain the loads
of earth pressure and surcharge from existing foundations. Procedure for
installation and bracing shall be so scheduled and coordinated with the
removal of the earth that the ground under existing structures shall be
protected against lateral or vertical movement at all times. In addition to the
drawings and computations, the Contractor shall provide closure and sealing
details between sheet piling and existing facilities, as well as method of
excavation within sheet piling to the Engineer for review before commencing
with construction operations. Contractor shall be responsible for all damage
to existing utilities and structures resulting from installation of sheet piling.
Damage to existing utilities and/or structures resulting from installation of
sheet piling shall be repaired at the Contractor’s expense.

C. Other Materials: All other materials not specifically described but required for
proper completion of the work of this Section, shall be as selected by the
Contractor subject to the prior approval of the Engineer.

D. Stockpile area: The stockpile area shown on the drawings, or as directed by the
Engineer, shall be used to stockpile soil material for backfilling around structures
and to stockpile needed topsoil.

PART 3 — EXECUTION
3.01 GENERAL

A. Benching of Slopes: When the embankment is to be placed and compacted on
hillsides, or when new embankment is to be compacted against existing
embankments, or when the embankment is to be built %2 width at a time, the slopes
that are steeper than 4:1 as measured at right angles to the embankment shall be
continuously benched over those areas as the work is brought up in layers.
Benching shall be of sufficient width to permit the operation of placing and
compacting equipment. Each successive cut shall begin at the intersection of the
original ground and the vertical side of the previous cut. Material thus cut shall be
recompacted along with the new embankment material. Proof roll subgrade prior to
placement of fill material.

B. Topsoil:

1.  Remove all topsoil to a depth at which subsoil is encountered, from all areas,
which are to be cut to lower grades or filled.

2. Topsoil to be used for finish grading may be stored on the site. It shall be
piled properly, sloped to drain and covered.

C. Bracing and Sheeting:
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Furnish, install, and maintain all sheeting, bracing, and shoring as may be
required to properly support the sides of all excavations and to prevent all
movement of earth, which could in any way injure the work, adjacent property,
or workmen.

Properly support all trenches for duct bank installation so as to conform to all
pertinent rules and regulations and these Specifications. All trenches deeper
than 5 feet shall be shored unless cut to the angle of repose of the excavated
soils.

Exercise care in the removal of sheeting, shoring, bracing and timbering to
prevent collapse or caving of the excavation faces being supported and
damage to the work and adjacent property.

Do not leave any sheeting or bracing in the trench or excavation after
completion of the work, unless approved or instructed by the Engineer. The
cost of removing sheeting or bracing shall be at the Contractor’s expense.

All sheeting and shoring in contact with concrete or masonry shall remain in
place. The sheeting and shoring above the structure may remain or be cut
off. No sheeting or shoring left in place shall be within three feet below the
ground surface.

D. Obstructions:

1.

Remove and dispose of all trees, stumps, roots, boulders, pavement, pipes
and the like, as required for the performance of the work.

Exercise care in excavating around catch basins, inlets, manholes, piping,
duct banks, underground vaults, etc.

Avoid removing or loosening castings or pushing dirt into structures.

Damaged or displaced castings shall be repaired and replaced, and dirt
entering the structures during the performance of the work shall be removed
at no additional cost to the Owner.

E. Utilities to be Abandoned:

1.

When pipes, conduits, sewers or other structures are removed from the trench
leaving dead ends in the ground, such ends shall be fully plugged and sealed
as indicated on the Drawings.

2. Abandoned structures such as manholes, catch basins or chambers shall be

entirely removed unless otherwise specified or indicated on the Drawings.
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3. All materials from abandoned utilities which can be readily salvaged shall be
removed from the excavation and stored on the site at a location as directed
by the Engineer.

4. All salvageable materials will remain the property of the Owner unless
otherwise indicated by the Engineer.

F. Extra Earth Excavation:

In case of soft material, which, in the opinion of the Engineer is not suitable, is
encountered in the bottom of a trench or underneath a structure, the soft material
shall be removed and replaced with structural fill or coarse aggregate.

G. Cutting Paved Surfaces and Similar Improvements:

1. Remove existing pavement as necessary for installing utilities and
appurtenances or as otherwise shown on the Drawings.

2. Before removing any pavement, mark the pavement neatly, paralleling
pipelines and existing street lines. Space the marks to match the width of the
trench.

3. Sawcut the asphalt pavement along the marks before breaking away from the
part of pavement that should remain.

4. Do not pull pavement with machines until completely broken and separated
from pavement to remain.

5. Do not disturb or damage the adjacent pavement. If the adjacent pavement is
disturbed or damaged, remove and replace the damaged pavement.

NOTE: No additional payment will be made for removing and replacing
damaged adjacent pavement.

6. Remove and replace sidewalks disturbed by construction for their full width
and to the nearest undisturbed joint.

7. The Contractor may tunnel under curbs that are encountered. Remove and
replace any curb disturbed by construction to the nearest undisturbed joint.

H. Dewatering:

1. The proposed dewatering plan shall be submitted by the Contractor to the
Engineer for approval at least ten (10) working days prior to the beginning of
any excavation.
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2. Furnish, install, maintain and operate necessary pumping and other equipment
for dewatering the various parts of the Work and for maintaining the
foundation and other parts free from water as required for constructing each
part of the Work.

3. By the use of well points, pumps, tile drains or other approved methods, the
Contractor shall prevent the accumulation of water in excavated areas.
Should water accumulate, it shall be promptly removed.

4. Excavations shall be continuously dewatered to maintain a ground water level
no higher than 3 feet below the lowest point in the excavation.

5. The cost for all dewatering and discharge shall be at the Contractor’s
expense and shall be considered incidental.

3.02 EXCAVATION
A. Method:

1. All excavation shall be by open cut from the surface except as indicated on the
Drawings.

2. All excavations for appurtenances and structures shall be made in such
manner and to such depth and width as will give ample room for building the
structures and for bracing, sheeting, and supporting the sides of the
excavation, for pumping and draining groundwater and wastewater which may
be encountered, and for the removal from the trench of all materials
excavated.

3. Water shall not be allowed to accumulate in excavations. Contractor shall
provide sufficient temporary pumping to assure that surface and ground
waters do not saturate foundation soils.

4. Take special care so that soil below the bottom of the structure to be built is
left undisturbed.

B. Grades:
1. Excavate to lines and grades indicated on the Drawings.

2. Where excavation grades are not indicated on the Drawings, excavate as
required to accommodate installation.

C. Disposal of Excavated Material:
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1.

Remove and legally dispose of all excavated material not needed to complete
filling, backfilling, and grading.

2. Dispose of excess excavated material at locations secured by the Contractor

and in accordance with all requirements of federal, state, county and
municipal regulations. No debris of any kind shall be deposited in any stream
or body of water, or on any street or alley. No debris shall be deposited on
any private property except by written consent of the property owner. In no
case shall any material be left on the Project site, or be buried in
embankments or trenches on the Project site.

3. Excavated materials shall be placed adjacent to the work to be used for

backfilling as required.

4. Excavated materials shall be placed sufficiently back from the edge of the

excavation to prevent caving of the trench wall, to permit safe access along
the trench and to not cause any drainage problem. Excavated material shall
be placed so as to not damage existing landscape or man-made
improvements. Surcharging of any bank is not allowed.

D. Rock Excavation:

1.

Rock excavation shall mean rock requiring drilling and blasting that occupies
an original volume of at least one (1) cubic yard. Rock shall be considered as
material which cannot be removed with a crawler tractor equal to a D-8
Caterpillar, equipped with a single-tooth ripper or by an excavator trackhoe

equal to a Caterpillar 225 rated with a % cubic yard capacity with a bucket
curling pullout capacity of 25,000 pounds.

Where rock is encountered within excavation for structures, it shall be

excavated to the lines and grades indicated on the Drawings or as otherwise

directed by the Engineer. The Contractor shall be responsible for obtaining
any blasting permits required.

If excess excavation is made or the material becomes disturbed so as to
require removal below final subgrade elevations or beyond the prescribed

limits, the resulting space shall be refilled with Class B concrete in accordance
with Section 03300 - Cast-in-Place Concrete.

3.03 EXCAVATING FOR STRUCTURES

A. Excavation:
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. All excavation is unclassified and shall be included in the Contractor’s Base

Bid.

Excavation shall include all substances to be excavated. Excavation for
structures shall be to limits not less than 2 feet outside wall lines, to allow for
formwork and inspection.

Where rock excavation is carried below grade the Contractor shall backfill to
grade using concrete or structural fill.

. Where unsuitable material is encountered, excavate material to a depth

acceptable to the Engineer and fill with compacted structural fill as required.

B. Excavation for Foundations: Footings and slabs on grades shall rest on undisturbed
earth, rock or compacted materials to ensure proper bearing.

1.

a.

Unsuitable Foundation Material

Any material in the opinion of the Engineer which is unsuitable for foundation
shall be removed and replaced with coarse aggregate or structural fill material
as directed by the Engineer.

No determination of unsuitability will be made until all requirements for
dewatering are satisfactorily met.

Foundation in Rock: Foundations for a structure shall be on similar materials.
Should excavation for a foundation be partially in rock, the Contractor shall
undercut that portion of the rock 12-inches and bring the excavation to grade
with compacted crushed stone.

C. Construction Observations:

All excavations should be examined by the Engineer prior to reinforcing steel
placement to verify that the design bearing pressure is available. All
excavations should be clean, level and free of ponded water, mud and loose,
frozen or water-softened soils. If it is necessary for an excavation to remain
open overnight, or if rain is imminent, a 3-to 4-inch thick "mud mat" of Class B
concrete may be placed in the bottom of the excavation to protect the bearing
soils until reinforcing steel and concrete can be placed.

D. Unsuitable Bearing:

If unsuitable bearing for foundations is encountered at the elevations indicated
on the Drawings, the Engineer shall be notified immediately.
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3.04 EXCAVATION BELOW GRADE AND REFILL

If the bottom of any excavation is taken out below the limits shown on the
Drawings or specified, it shall be refilled to the bottom grade, at the Contractor's
expense, except where rock or unsuitable soil is encountered. The refill shall be
6-inch layers of structural fill or other material satisfactory to the Engineer. The
type of material to be used shall be the Engineer's option.

3.05 BACKFILL AND FILL PLACEMENT

A.

Compaction of fill shall be accomplished by placing the fill material in horizontal lifts
of six-inches (6”) maximum loose thickness and mechanically compacting each lift
to at least the specified dry density.

All fill placement shall be witnessed by an experienced soils technician of the
Testing Laboratory and fill density and moisture tests for each lift shall be performed
to verify that the specified degree of compaction is being achieved.

Prior to placement of any material in embankments, the area within embankment
limits shall be stripped of topsoil and all unsuitable materials removed as described
under Excavation. Area to receive fill shall then be scarified to a depth of at least 6-
inches.

The fill shall be brought to the proposed elevation by placing and compacting only
approved fill materials upon a subgrade approved by the Engineer.

Fill materials shall be placed in continuous approximately horizontal layers
extending the full width of the embankment cross-section and the full dimension of
the excavation where practicable.

The fill shall be placed at a moisture content that corresponds to a +/- 3% of the
optimum moisture content, as determined by the standard Proctor moisture-density
relationship test.

Compaction:

1. The fill shall be uniformly compacted to a dry density that corresponds to at
least 95% of the standard Proctor maximum dry density (ASTM D 698) of the
fill soil.

2. The upper twelve-inches (12”) of fill beneath the structures and pavement
areas shall be compacted to 98% of the standard Proctor maximum dry
density.

3. Scarification and recompacting of the upper fill soils immediately prior to the
slab-on-grade and/or pavement construction shall be required.
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4. Compaction of embankments shall be by sheepsfoot rollers with staggered
uniformly spaced knobs and suitable cleaning devices. The projected area of
each knob and the number and spacing of the knobs shall be such that the
total weight of the roller and ballast when distributed over the area of one (1)
row of knobs shall be 250 psi. Placement and compaction of materials shall
extend beyond the final contours sufficiently to insure compaction of the
material at the resulting final surface. Final contours shall then be achieved
by a tracked bulldozer or grader shaping the face of the embankment.

5. The backfill placement in trenches and behind structures shall be uniformly
compacted to a dry density that corresponds to at least 95% of the standard
Proctor maximum dry density (ASTM D 698) of the fill soil. In confined areas
requiring portable compaction equipment the fill material shall be placed in
horizontal lifts of four-inches (4”) maximum loose thickness.

6. If tests indicate that density of backfill fill is less than that specified, the area
shall be either be recompacted or undercut, filled, and compacted until
specified density is achieved.

H. Final Grading: Upon completion of construction operations, the area shall be
graded to finish contour elevations and grades shown on the Drawings. Graded
areas shall be made to blend with remaining ground surfaces. All surfaces shall be
left smooth and free to drain.

. Moisture:

1. If fill material is too wet, provide and operate approved means to assist the
drying of the fill until suitable for compaction.

2. Iffill material is too dry, provide and operate approved means to add moisture
to the fill layers.

J. Proofrolling:

1. All areas where pavement or structures are to be built on compacted fill and
other areas where indicated on the Drawing, shall be proofrolled to detect soft
spots prior to the placement of fill material or construction of foundations.

2. Proofrolling shall consist of the moving a 20-30 ton loaded dump truck or
pneumatic tire roller over the subgrade after the subgrade is shaped.
Proofrolling shall be withessed by the Engineer.

3. Pneumatic-tired rollers shall have not fewer than four pneumatic tired wheels
which shall be of such size and ply that tire pressures can be maintained
between 80 and 100 pounds per square inch for 25,000 pound wheel load
during rolling operations. Unless otherwise required, rolling shall be done with
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4.

5.

6.

tires inflated to 90 psi. The roller wheels shall be located abreast in a rigid
steel frame. Each wheel shall be loaded with an individual weight box so that
each wheel will bear an equal load when traversing uneven ground. The
weight boxes shall be suitable for ballast loading such that the load per wheel
shall be 25,000 pounds. The spacing of the wheels shall insure that the
distance between the nearest edges of adjacent tires shall be not greater than
one-half of the tire width of a single tire at the operating pressure for a 25,000
pound wheel load. The roller shall be operated not faster than 5 feet/second.

Subgrade shall be proofrolled with 6 passes. Depressions that develop during
the proofrolling operation shall be filled with suitable material and those filled
areas shall be proofrolled with 6 passes. If, after having been filled and
proofrolled, the subgrade still contains depressions, the soil shall be undercut
to the full depth of the soft material or 5 feet whichever is less, backfilled, and
rolled to achieve a compacted subgrade.

After the proofrolled subgrade has been accepted by the Engineer, the
surface of the subgrade shall be finish rolled with a smooth steel wheel roller
weighing not less than 10 tons. Finished surface of the subgrade shall be
within a tolerance of 0.04 feet at every point.

Conduits, pipes, culverts and underdrains shall be neither disturbed nor
damaged by proofrolling operations. Rollers shall neither pass over, nor
approach closer than 5 feet to conduits, pipes, culverts and underdrains
unless the tops of those facilities are deeper than 3 feet.

K. During wet or rainy periods, aeration (drying) shall be required to reduce the fill
materials to the required moisture condition. During dry periods, water shall be
added to achieve the proper moisture content for compaction. Silty soils, which are
wet, shall require aeration prior to compaction even during dry periods.

3.06 BACKFILLING AROUND STRUCTURES

A. General:

1.

Remove debris from excavations before backfilling.

2. Do not backfill against foundation walls until so instructed by the Engineer

3. Wherever possible, backfilling shall be simultaneous on both sides of walls to
equalize lateral pressures.

4. Do not backfill on only one (1) side of vertically spanning walls unless walls
are adequately shored or permanent construction is in place to furnish lateral
support on both top and bottom of wall.
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3.07 GRADING
A. General:

1. Perform all rough and finish grading required to attain the elevations indicated
on the Drawings.

2. Perform rough grading to an accuracy of plus or minus 0.10 feet.
B. Grading Around Buildings: Control the grading around buildings so the ground is
pitched to prevent water from running into the excavated areas of a building or
damaging other site features.

C. Treatment After Completion of Grading:

1. After grading is completed, permit no further excavation, filling or grading,
except with the approval of the Engineer.

2. Use all means necessary to prevent the erosion of freshly graded areas during

construction and until such time as permanent drainage and erosion control
measures have been installed.

3.08 EXCESS WATER CONTROL
A. Unfavorable Weather:

1. Do not place, spread or roll any fill material during unfavorable weather
conditions.

2. Do not resume operations until moisture content and fill density are
satisfactory to the Engineer.

3. Any inundated area that freezes shall be removed and refilled at the
Contractor’s expense.

B. Provide berms or channels to prevent flooding of subgrade. Promptly remove all
water collected in depressions.

C. Pumping, Drainage and Dewatering:

1. Provide, maintain and use at all times during construction adequate means
and devices to promptly remove and dispose of all water from every source
entering the excavations or other parts of the Work.
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2. Dewater by means, which will insure dry excavations, preserve final lines and
grades, and do not disturb or displace adjacent soil.

3. All pumping and drainage shall be done with no damage to property or
structures and without interference with the rights of the public, owners of
private property, pedestrians, vehicular traffic or the work of other contractors,
and in accordance with all pertinent laws, ordinances, and regulations.

4. Do not overload or obstruct existing drainage facilities.
3.09 SETTLEMENT

A. The Contractor shall be responsible for all settlement of backfill, fills, and
embankments, which may occur within one (1) year after final acceptance of the
Work by the Owner.

B. The Contractor shall make, or cause to be made, all repairs or replacements made
necessary by settlement within thirty (30) days after receipt of written notice from
the Engineer.

3.10 CLEANING

Upon completion of the work of this Section, remove all rubbish, trash and debris
resulting from construction operations. Remove surplus equipment and tools.
Leave the site in a neat and orderly condition acceptable to the Engineer, and in
conformance with the General Conditions of the Contract Documents.

+++END OF SECTION 02200+++
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SECTION 02223
EXCAVATION BELOW NORMAL GRADE AND CRUSHED STONE REFILL

PART 1 GENERAL

1.01 SCOPE

A. If in the opinion of the Engineer, the material at or below the normal grade of
the bottom of the trench is unsuitable for foundation, it shall be removed to
the depth directed by the Engineer and replaced with crushed stone. Normal
grade of trench bottom is defined as follows:

Pipe Diameter (Inches) Normal Grade below Pipe
(Inches)
8 - 21 8
24 or greater 12

B. Normal grade below manholes, vaults and other structures shall be 12-
inches.

C. Pipe bedding material is not included in the Scope of this Section.
PART 2 PRODUCTS

2.01 MATERIALS

A. Crushed Stone shall be as specified in Section 02060 - Crushed Stone
Aggregate.

B. (Not Used)
PART 3 EXECUTION
3.01 EXCAVATION AND DRAINAGE

A. Whatever the nature of unstable material encountered, or the ground water
conditions, drainage in excavations shall be complete and effective.

B. If the Contractor excavates below grade through error or for his own
convenience, or fails to properly dewater the excavation, or disturbs the sub
grade before dewatering is sufficiently complete, he may be directed by the
Engineer to excavate below grade as set forth in the preceding paragraph, in
which case the work excavating below grade and finishing and placing the
refill shall be performed at the Contractor’s own expense.
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3.02 REFILL

A. If the material at the level of trench bottom is unsuitable for foundations, the
Engineer may require compaction of the unsuitable soil. The Engineer may
also require the removal of the unsuitable material to such depth and width as
he may direct and be replaced with crushed stone.

B. (Not Used)

+++ END OF SECTION 02223 +++
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SECTION 02230
GUIDED PIPE BORING AND JACKING
(GUIDED AUGER BORING)
PART 1 - GENERAL

1.01 SCOPE

A. The work covered by this Section includes furnishing all labor, materials, and
equipment required for installation of steel casing pipe using pilot tube guided
auger boring equipment necessary to properly complete pipeline construction
as described herein and/or shown on the Drawings.

B. Definition: Pilot tube guided auger boring (i.e. guided auger boring, guided
auger system) is herein defined as a steerable auger system for the
trenchless installation of jacking pipes.

C. Related Work Specified Elsewhere:

1. Section 01210 - Measurement and Payment

2. Section 02200 - Earthwork

3. Section 02140 — Dewatering

4. Section 02535 - Gravity Flow Sanitary Sewers

5. Section 02537 - Ductile Iron Sanitary Sewer Pipe and Fittings
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of Section
01300 - Submittals. In addition, the following specific information shall be
provided:

B. Method Submittal: The Contractor shall provide for the Engineer's approval,
a detailed plan for the method proposed for the construction of the casing
pipe using a guided auger boring system.

The plan shall address the following:

1. Boring Plan: Describe the method of boring, casing pipe installation,
carrier pipe installation.

2. Groundwater Control: The Contractor shall control the groundwater
throughout the construction of the casing. The groundwater shall be
controlled by dewatering (well points, sumps, or deep wells), grouting,
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freezing, or other method approved by the Engineer. The Contractor
shall prepare a written, detailed plan for controlling groundwater, citing
similar installation conditions and results. This plan shall be submitted to
the Engineer prior to any construction of the casing.

3. Face Protection: The face of the excavation shall be protected from the
collapse of the soil into the casing.

4. Casing Design: Design of the bore pit and required bearing to resist
jacking forces is the responsibility of the Contractor. The excavation
method selected shall be compatible with expected ground conditions.
The lengths of the casing shown on the Drawings are the minimum
lengths required. The length of the casing may be extended for the
convenience of the Contractor, with the approval of the Engineer, at no
additional cost. Due to restrictive right-of-way and construction
easements, boring and jacking casing lengths less than the nominal length
may be necessary.

C. Material Submittals: The Contractor shall provide for the Engineer’s
approval, shop drawings, proposed construction drawings and other pertinent
specifications and product data as follows:

1. Shop drawings for casing pipe showing sizes and connection details
2. Design mixes for concrete and grout
3. Casing spacers

E. Experience Submittals: Guided auger boring is deemed to be specialty
contractor work. If the Contractor elects to perform the work, the Contractor
shall provide evidence of experience as required by the General
Requirements of the Contract Documents. The Contractor or Subcontractor
proposed to do the work shall have a minimum of five (5) continuous years of
experience in guided auger boring and installation of steel casing pipe.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

B. Supply all equipment and materials and perform all work in accordance with
applicable American Society for Testing and Materials (ASTM), American
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Water Works Association (AWWA), American National Standards Institute
(ANSI), National Electrical Code (NEC), and other recognized standards.
Latest revisions of all standards are applicable.

1.04 STORAGE AND PROTECTION

All equipment and materials shall be stored and protected in accordance with the
Manufacturer's recommendations..

PART 2 - PRODUCTS

2.01 MATERIALS AND CONSTRUCTION

A. Casing:

1.

The casing shall be new unused pipe made from steel plate having
minimum yield strength of 35,000 psi. The steel plate shall also meet the
chemical requirements of ASTM A252, Grade 2.

. As directed by the Owner, the outside of the casing pipe shall be coated

with coal tar epoxy having a minimum dry film thickness of sixteen (16)
mils. Surface preparation shall be SSPC-SP-10. Epoxy shall have a
minimum solids content of sixty-five (65) percent by volume and shall be
air or airless spray applied, minimum drying time shall be seven (7) days.
Brushing shall be permitted in small areas only. All coating and recoating
shall be done in strict accordance with the manufacturer's
recommendations. Epoxy shall be Tnemec, Kop-Coat, Valspar, or
approved equal and submitted for approval by the Owner.

Minimum casing thicknesses shall be 0.25 inches unless otherwise
stipulated on the Drawings. Actual thicknesses shall be determined by the
casing installer, based on an evaluation of the required forces to be
exerted on the casing when jacking and all calculations shall be submitted
for approval by the Owner. Any buckling of the casing due to jacking
forces shall be repaired at no additional cost to the Owner.

. Minimum diameters of casing are shown on the Drawings. Larger casings,

with the Owner 's approval, may be provided at no additional cost to the
Owner, for whatever reasons the Contractor may decide, whether due to
casing size availability, line and grade tolerances, soil conditions, etc.

B. Casing Spacers: Casing spacers shall meet one of the following
requirements:

1. Casing spacers shall be flanged, bolt-on style with a two-section Type 304

stainless steel shell lined with a PVC liner, minimum 0.09-inch-thick with a
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hardness of eighty-five to ninety (85 - 90) durometer and a minimum
58,000-volt dielectric strength in accordance with ASTM D149. Runners
shall be attached to stainless steel risers that shall be properly welded to
the shell. The height of the runners and risers shall be manufactured such
that the pipe does not float within the casing. Casing spacers shall be
Cascade Waterworks Manufacturing Company, Advanced Products &
Systems, Inc., or approved equal.

Casing spacers shall be designed for the general configuration shown in
the Plans, including provisions for other conduits to be installed with the
carrier pipe.

D. Carrier Pipe: Carrier pipes shall be as specified in Section 02537 - Ductile
Iron Sanitary Sewer Pipe and Fittings. All joints of pipe in casing shall be
restrained.

E. Surface Settlement Markers: Surface settlement markers within pavement
areas shall be P.K. nails. Surface settlement markers within non-paved areas
shall be wooden hubs. The Contractor may submit alternate methods to the
Owner for approval.

2.02 EQUIPMENT

A. Guided Auger Boring Equipment

1.

Type: The system shall be a steerable trenchless installation system
suitable for the installation of steel casings typically used for road,
highway, railroad and utility crossings. The system shall be a multistage
system, which allows for the direct jacking of steel casing pipe.

Comparable Equipment Manufacturers: The auger boring system used for
this work shall be comparable to equipment manufactured by
Herrenknecht/Bohrtec and Akkerman. If requested by the Owner, submit
evidence that the manufacturer has consistently produced twenty-five (25)
products of satisfactory quality and comparable performance over a period
of at least five (5) years.

Accuracy: The boring machine shall provide an accurate and grade
precision in soft displaceable soils and hard non-displaceable soil
conditions up to approximately 2,900 PSI or 20 MPA. Acceptance criteria
for the installed casing pipe shall be plus or minus one (+/- 1) inch from
design grade at any location over the length of casing pipe indicated on
the drawings.

System Type: The guided auger system shall consist of a hollow pilot tube
rod system with a directional head with a slanted face, temporary steel
casings with steel augers, pilot tube machine with jacking cylinders and a
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hydraulic power pack. The pilot tube guidance system shall consist of a
digital theodolite electronic camera, L.E.D. illuminated target and control
monitor for the real time constant monitoring and correction for line and

grade.

5. Jacking Frame: The jacking frame shall possess adequate strength to
advance the pilot tube, the enlargement casing, and the string of product
pipe from the drive shaft to the receiving shaft. The jacking force shall be
easily regulated down to the safe working load rating of the pipe. The
frame shall develop a uniform distribution of jacking forces on the end of
the pipe. The auger motor shall possess adequate torque to steer the pilot
tube and adequate torque and speed to effectively auger the excavated
material from the face of the bore to the drive shaft.

6. Cutter Head: A steering cutting head shall be attached to a continuous
auger mounted ahead of the casing pipe. The head shall be controlled
manually from the bore pit.

7. Guidance System: The guidance system shall include a electronic
hydrostatic water level system and control monitor for real time constant
monitoring and correction for grade. Other means for grade indication
shall be submitted for acceptance by the Owner.

8. Monitoring System: Monitoring equipment shall be provided capable of
continuously monitoring, 1) the jacking pressure and advancement of the
boring head, 2) deviation off centerline and grade, and 3) indication of the
steering head.

9. Soil Removal: A soil removal system shall be provided to safely remove
the excavated material from the drive shaft to the surface.

10. The system shall be designed to such that small stones, cobbles and
other obstructions can be passed through the boring units having 16-inch
or smaller O.D. auger systems if they are 3 to 4-inches in diameter or
smaller.

11.Power machinery and tools shall be operated by electricity, compressed
air, diesel or other approved power. Electrical tools and equipment shall
be grounded in accordance with the latest equipment standards
established by the National Electrical Code.

PART 3 - EXECUTION
3.01 GENERAL

A. Interpretation of soil investigation reports and data, investigating the site and
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determination of the site soil conditions prior to bidding is the sole
responsibility of the Contractor. Rock and/or water, if encountered, shall not
entitle the Contractor to additional compensation. The Contractor shall
examine the geotechnical report and borings and obtain all additional
information as required to assure that the system provided shall be capable of
operating successfully given groundwater conditions, soil type, rock profile,
potential for obstructions and all geotechnical parameters pertinent to this
type of work. With approval from the Engineer, the Contractor may perform
additional soil investigation at no cost to the Owner.

B. When water is encountered, provide and maintain a dewatering system of
sufficient capacity to remove water on a twenty-four (24) hour basis keeping
excavations free of water until the backfill operation is in progress.
Dewatering shall be carried out in such a manner that removal of soil particles
is held to a minimum. Dewatering shall comply with the approved Temporary
and Permanent Erosion and Sediment Control Plan.

C. Methods of dewatering shall be at the option and responsibility of the
Contractor. Maintain close observation to detect settlement or displacement
of surface facilities due to dewatering. Should settlement or displacement be
detected, notify the Engineer immediately and take such action as necessary
to maintain safe conditions and prevent damage.

D. Casing construction shall be performed so as not to interfere with, interrupt or
endanger roadway surface and activity thereon, and minimize subsidence of
the surface, structures, and utilities above and in the vicinity of the work.
Support the ground continuously in a manner that shall prevent loss of ground
and keep the perimeters and face of the casing, passages and shafts stable.
The Contractor shall be responsible for all settlement resulting from
operations and shall repair and restore all damaged property to its original or
better condition and is responsible for all associated damages at no cost to
the Owner.

3.02 SAFETY

A. Provide all necessary bulkheads and shields to ensure complete safety to all
traffic, persons, and property at all times during the Work. Perform the Work
in such a manner as to not permanently damage the roadbed or interfere with
normal traffic over it in those areas immediately adjacent and outside the
active project work area.

B. Perform all activities in accordance with the Occupational Safety and Health
Act of 1970, OSHA, PL-596), as amended, applicable regulations of the
Federal Government, OSHA 29CFR 1926 and applicable criteria of ANSI
A10.16-81, "Safety Requirements for Construction of Tunnel Shafts and

Caissons."
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3.03 SURFACE SETTLEMENT MONITORING

3.04

A.

Provide surface settlement markers, placed as specified and as directed by
the Engineer. The Contractor shall place settlement markers outside the
pavement area, along the centerline of the casing or tunnel at twenty (20) foot
intervals. Markers shall also be placed at each shoulder of the roadway, at
each edge of pavement, at the centerline of the pavement, and at ten and
twenty-five (10 and 25) feet offset in each direction from the centerline of the
casing. Tie settlement markers to benchmarks and indices sufficiently
removed as not to be affected by the Contractor’s operations.

Make observations of surface settlement markers, placed as required herein,
at intervals acceptable to the Owner. In the event settlement or heave on any
marker exceeds one (1) inch, the Contractor shall immediately cease work
and, using a method submitted to and approved by the Owner, take
immediate action to restore surface elevations to those existing prior to start
of the Contractor’s operations.

Take readings and permanently record surface elevations prior to the start of
dewatering operations and/or shaft excavation. The following schedule shall
be used for obtaining and recording elevation readings: all settlement
markers, once a week; all settlement markers within fifty (50) feet of the
casing or tunnel heading, at the beginning of each day; more frequently at the
Engineer 's direction if settlement is identified. Make all elevation
measurements to the nearest one hundredth (0.01) of a foot.

The Contractor shall cooperate fully with jurisdictional personnel. Any
settlement shall be corrected by and at the expense of the Contractor.

Promptly report any settlement and horizontal movement immediately to the
Engineer and take immediate remedial action at no cost to the Owner.

GUIDED AUGER BORING

A.

Acceptable Methods

Three Phase System

Phase 1: Pilot tube installed through the ground from the drive shaft to the
receiving shaft by earth displacement with the jacking frame.

Phase 2: An enlargement casing, fitted with a reamer head shall be rigidly
connected to the final pilot tube and advanced into the earth behind the pilot
tube. An auger shall be used inside the enlargement casing to remove the
material being excavated. The auger shall be contained inside the limits of the
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enlargement casing as it progresses along the proposed alignment. A train of
temporary steel casings with an outside diameter very similar to the
enlargement casing and used to move the enlargement casing from the drive
shaft to the receiving shaft shall be used. The enlargement casing shall cut a
borehole from the drive shaft to the receiving shaft and the temporary casings
shall case the hole as it is cut. Each temporary casing shall be fitted with an
internal auger to transport the excavated material to the drive shaft where it
shall be removed from the shaft and disposed of at an approved location. The
pilot tubes shall be recovered in the receiving shaft as the temporary casings
are installed.

Phase 3: The carrier pipe shall then be installed directly behind the temporary
casing pipe, section-by-section, with the jacking frame. The casing pipes and
augers shall be recovered in the receiving shaft as the carrier pipe is installed.

B. Shaft

1. Conduct boring and jacking operations from a shaft excavated at one (1)
end of the section to be bored. Where conditions and accessibility are
suitable, place the shaft on the lower elevation end of the bore.

2. The shaft shall be rectangular and excavated to a width and length
required for ample working space. If necessary, sheet and shore shaft
properly on all sides. Shaft sheeting shall be timber or steel piling of ample
strength to safely withstand all structural loadings of whatever nature due
to site and soil conditions. Keep preparations dry during all operations.
Perform shaft dewatering operations as necessary to maintain the integrity
of the shaft and foundation.

3. The bottom of the shaft shall be firm and unyielding to form an adequate
foundation upon which to work. In the event the shaft bottom is not stable,
excavate to such additional depth as required and place a gravel sub-base
or a concrete sub-base to create the support necessary to perform the
required boring and jacking operation at no extra cost to the Owner.

B. Jacking Rails and Frame

1. Set jacking rails to proper line and grade within the shaft. Secure rails in
place to prevent settlement or movement during operations. The jacking
rails shall cradle and hold the casing pipe on true line and grade during
the progress of installing the casing.

2. Place backing between the heels of jacking rails and the rear of the shaft.
The backing shall be adequate to withstand all jacking forces and loads.
The Contractor shall submit calculations detailing the wall pressures
exerted by the jacking operations for the full length of the jack distance.
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3. The jacking frame shall be of adequate design for the magnitude of the
job. Apply thrust to the end of the pipe in such a manner to impart a
uniformly balanced load to the pipe barrel without damaging the joint ends
of the pipe.

C. Boring and jacking of casing pipes shall be accomplished by the dry auger
boring method without jetting, sluicing, or wet boring.

D. Auger the hole and jack the casing through the soil simultaneously.

E. Bored installations shall have a bored-hole diameter essentially the same as
the outside diameter of the casing pipe to be installed.

F. Execute boring ahead of the casing pipe with extreme care, commensurate
with the rate of casing pipe penetration. Boring may proceed slightly in
advance of the penetrating pipe and shall be made in such a manner to
prevent any voids in the earth around the outside perimeter of the pipe. Make
all investigations and determine if the soil conditions are such as to require
the use of a shield.

G. Alignment and grade shall be continuously monitored. Make corrections prior
to continuing operation.

H. Any casing pipe damaged in jacking operations shall be repaired, if approved
by the Owner, or removed and replaced at the Contractor's own expense.

|. Lengths of casing pipe, as long as practical, shall be used except as
restricted otherwise. Joints between sections shall be completely welded in
accordance with AWS recommended procedures. Prior to welding the joints,
the Contractor shall ensure that both ends of the casing sections being
welded are square.

J. The Contractor shall submit for approval to the Owner a contingency plan
that shall allow the use of a casing lubricant, such as bentonite, in the event
excessive frictional forces jeopardize the successful completion of the casing
installation.

K. Once the jacking procedure has begun, it shall be continued without stopping
until completed, subject to weather and conditions beyond the control of the
Contractor.

L. Care shall be taken to ensure that casing pipe installed by boring and jacking
method shall be at the proper alignment and grade.

M. The Contractor shall maintain and operate pumps and other necessary
drainage system equipment to keep work dewatered at all times.
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N. Adequate sheeting, shoring and bracing for embankments, operating pits and
other appurtenances shall be placed and maintained to ensure that work
proceeds safely and expeditiously. Upon completion of the required work,
sheeting, shoring, and bracing shall be left in place, cut off, or removed, as
directed by the Owner.

O. Refer to Section 02200 - Earthwork, and Section 02324 - Trenching and
Trench Backfilling, for additional information related to trench excavation, all
classes and types of excavation, the removal of rock, muck and debris, and
the excavation of all working pits and backfill.

3.05 INSTALLATION OF PIPE

A. After construction of the casing or tunnel is complete, and has been accepted
by the Owner, install the pipeline in accordance with the Drawings and
Specifications.

B. Check the alignment and grade of the casing and submit a plan to the Owner
for approval to set the pipe at proper alignment, grade, and elevation, without
any sags or high spots.

C. The carrier pipe shall be held in the casing pipe by the use of casing spacers.
The casing spacers shall be designed by the Contractor such that the carrier
pipe can be installed in the casing. For tunnels, the carrier pipe shall be held
in place with a steel strap per the details.

D. With Owner approval and as directed by the Engineer, close the ends of the
casing or tunnel with four (4) inch brick walls, plastered with Portland cement
mortar and waterproofed with asphaltic roofing cement.

3.09 SHEETING REMOVAL

Remove sheeting used for shoring from the shaft and off the job site. The
removal of sheeting, shoring, and bracing shall be done in such a manner so as
not to endanger or damage either new or existing structures or private or public
properties, and to avoid cave-ins, subsidence, or sliding in the banks.

+++ END OF SECTION 02230 +++
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SECTION 02231
TREE PROTECTION AND TRIMMING
PART 1 - GENERAL

1.01 SCOPE

A. This section includes the protection and trimming of trees that interfere with,
or are affected by, execution of the Work, whether temporary or new
construction.

B. Related Work specified elsewhere:
1. Section 02200 — Earthwork
2. Section 02324 - Trenching and Trench Backfilling
3. Section 02920 - Site Restoration
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General
Requirements of the Contract Documents and Section 01300 - Submittals.
In addition, the following specific information shall be provided:

1. Product Data: For each type of product indicated.

2. Qualification Data: For firms and persons specified in the “Quality
Assurance” Article to demonstrate their capabilities and experience. The
Contractor shall include lists of completed projects with project names
and addresses, names and addresses of engineers and owners, and other
information specified.

3. Certification: From a qualified forester that trees indicated to remain have
been protected during construction according to recognized standards and
that the trees were promptly and properly treated and repaired when
damaged.

4. Maintenance Recommendations: From a certified arborist for care and
protection of trees affected by construction during and after completing the
Work.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.
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1. Hortus Third: Concise Dictionary of Plants Cultivated in the U.S. and
County, 1976.

2. Standardized Plant Names (American Joint Committee on Horticulture
Nomenclature).

3. National Arborist Association “Pruning Standards for Shade Trees”, latest
revision.

4. ANSI A 300 — Trees, Shrubs, and Other Woody Plant Maintenance —
Standard Practices.

5. ASTM D 448 — Standard Classification for Sizes of Aggregate for Road
and Bridge Construction

6. ASTM D 5268 — Standard Specification for Topsoil Used for Landscaping
Purposes.

B. Forester Qualifications: A forester licensed in the State of Georgia.

C. Tree Pruning Standards: The Contractor shall comply with the requirements
of ANSI A300 unless more stringent requirements are indicated.

D. Pre-installation Conference: The Contractor shall conduct a pre-installation
conference at the site of the Work.

Before starting tree protection and trimming, the Contractor shall meet with
representatives of authorities having jurisdiction, including, the Owner,
consultants, and other concerned entities. The Contractor shall review tree
protection and trimming procedures and responsibilities. The Contractor
shall notify participants at least three (3) working days before convening the
conference. The Contractor shall record discussions and agreements and
furnish a copy to each participant.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Drainage Fill: Selected crushed stone, or crushed or uncrushed gravel,
washed, ASTM D448, Size 24, with ninety (90) to one hundred (100) percent
passing a two and one half (2'2) inch sieve and not more than ten (10)
percent passing a three quarter (%) inch sieve.
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B. Topsoil: Fertile, friable, surface soil, containing natural loam and complying
with the requirements of ASTM D5268. The Contractor shall provide topsoil
that is free of stones larger than one (1) inch in any dimension and free of
other extraneous or toxic matter harmful to plant growth. The Contractor
shall obtain topsoil only from well-drained sites where soil occurs in depth of
four (4) inches or more; the Contractor shall not obtain topsoil from bogs or
marshes.

C. Filter Fabric: Manufacturer's standard, non-woven, pervious, geotextile fabric
of polypropylene, nylon, or polyester fibers.

D. Webbed Fabric Fence (temporary fencing): Orange polyethylene webbed
fabric, forty-six (46) inches high supported by six (6) feet steel channel posts,
five (5) feet on center. The Contractor shall set posts two (2) feet below
grade.

E. Chain Link Fence: Shall meet the requirements of the approved plans and
submittals.

PART 3 - EXECUTION
3.01 IDENTIFICATION

A. Prior to any construction, the Contractor shall flag all trees on the site of the
Work scheduled to be protected. All flagging shall be approved by the
Engineer prior to startup of the Work and construction activities. The
Engineer shall be notified immediately of any conflicts with proposed Work,
structures, or utilities.

3.02 PREPARATION

A. Temporary Fencing: The Contractor shall install temporary fencing as
indicated on the Plans or outside the drip line of trees to protect remaining
vegetation from construction damage.

The Contractor shall install chain link fence according to the requirements of
the approved plans and submittals.

B. The Contractor shall protect tree root systems from damage due to noxious
materials caused by runoff or spillage while mixing, placing, or storing
construction materials. The Contractor shall protect root systems from
flooding, eroding, or excessive wetting caused by dewatering operations.

C. The Contractor shall not store construction materials, debris, or excavated
material within the drip line of remaining trees. The Contractor shall not
permit vehicles or foot traffic within the drip line. The Contractor shall prevent
soil compaction over root systems.
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D. The Contractor shall not allow fires under or adjacent to remaining trees or
other plants.

3.03 EXCAVATION

A. The Contractor shall install shoring or other protective support systems to
minimize sloping or benching of excavations that could endanger trees.

B. The Contractor shall not excavate within drip line of trees, unless otherwise
indicated or approved by the Engineer.

C. Where excavation for new construction is required within drip line of trees, the
Contractor shall hand-clear and excavate to minimize damage to root
systems. The Contractor shall use narrow-tine spading forks and comb soil
to expose roots.

1. The Contractor shall relocate roots in backfill areas where possible. If
encountering large, main lateral roots, the Contractor shall expose roots
beyond excavation limits as required to bend and relocate them without
breaking. If encountered immediately adjacent to the location of new
construction and relocation is not practical, the Contractor shall cut roots
approximately three (3) inches back from new construction.

2. The Contractor shall not allow exposed roots to dry out before placing
permanent backfill. The Contractor shall provide temporary earth cover or
pack with peat moss and wrap with burlap. The Contactor shall water and
maintain earth in a moist condition. The Contractor shall temporarily
support and protect roots from damage until they are permanently
relocated and covered with soil.

D. Where utility trenches are required within drip line of trees, the Contractor
shall tunnel under or around roots by drilling, auger boring, pipe jacking, or
digging by hand.

Root Pruning: The Contractor shall not cut main lateral roots or taproots. The
Contractor shall cut only smaller roots that interfere with installation of
utilities. The Contractor shall cut roots with sharp pruning instruments. The
Contractor shall not break or chop roots.

3.04 REGRADING

A. Grade Lowering: Where new finish grade is indicated below existing grade
around trees, the Contractor shall slope grade away from trees as
recommended by the forester, unless otherwise directed by the Engineer.

B. Root Pruning: The Contractor shall prune tree roots exposed during grade
lowering. The Contractor shall not cut main lateral roots or taproots. The
Contractor shall cut only smaller roots. The Contractor shall cut roots with
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sharp pruning instruments. The Contractor shall not break or chop roots.

C. Minor Fill: Where existing grade is six (6) inches or less below elevation of
finish grade, the Contractor shall fill with topsoil. The Contractor shall place
topsoil in a single un-compacted layer and hand grade to required finish
elevations.

D. Moderate Fill: Where existing grade is more than six (6) inches, but less than
twelve (12) inches below elevation of finish grade, the Contractor shall place
drainage fill, filter fabric, and topsoil on existing grade as follows:

1. Carefully place drainage fill against tree trunk approximately two (2)
inches above elevation of finish grade and extend not less than eighteen
(18) inches from the tree trunk on all sides. For balance of area within drip
line perimeter, the Contractor shall place drainage fill up to six (6) inches
below elevation of grade.

2. The Contractor shall place filter fabric with edges overlapping six (6)
inches minimum.

3. The Contractor shall place fill layer of topsoil to finish grade. The
Contractor shall not compact drainage fill or topsoil. The Contractor shall
hand-grade to required finish elevations.

3.05 TREE PRUNING

A. The Contractor shall prune remaining trees affected by temporary and new
construction.

B. The Contractor shall prune remaining trees to compensate for root loss
caused by damaging or cutting root system. The Contractor shall provide
subsequent maintenance during Contract period as recommended by the
forester.

C. Pruning Standards: The Contractor shall prune trees according to the most
current revision of ANSI A300 following the following types of pruning:

1. Crown cleaning
2. Crown thinning
3. Crown raising
4. Crown reduction
5. Vista pruning

6. Crown restoration
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D. The Contractor shall cut branches with sharp pruning instruments. The
Contractor shall not break or chop branches.

E. The Contractor shall chip branches removed from trees. The Contractor
shall spread chips where indicated or as directed by the Owner.

3.06 TREE REPAIR AND REPLACEMENT

A. The Contractor shall promptly repair trees damaged by construction
operations within twenty-four (24) hours. The Contractor shall treat damaged
trunks, limbs, and roots according to written instructions of the certified
arborist.

B. The Contractor shall remove and replace dead and damaged trees that the
certified arborist determines to be incapable of restoring to a normal growth
pattern.

C. The Contractor shall aerate surface soil compacted during construction ten
(10) feet beyond drip line and no closer than thirty-six (36) inches to tree
trunk. The Contractor shall drill two (2) inch diameter holes a minimum of
twelve (12) inches deep at twenty four (24) inches on center. The Contractor
shall backfill holes with an equal mix of augered soil and sand.

3.07 DISPOSAL OF WASTE MATERIALS
A. Burning at the site of the Work is not permitted.

B. Disposal: The Contractor shall remove excess excavated material,
displaced trees, and excess chips from the site and dispose of them at an
approved location.

3.08 MAINTENANCE

A. All protected trees that have been root pruned shall be watered deeply twice
a week during periods of hot, dry, windy weather (defined as when daily
temperatures rise over eighty-five (85) degrees with no rain in the last 72
hours).

3.09 REPLACEMENT

A. The Contractor shall be responsible for replacement of all protected trees
that are damaged or destroyed during the construction period. Replacement
shall be in equal caliper inches (D.B.H.) to those trees damaged or destroyed
and shall be in like species unless otherwise determined by the Owner.

3.10 ADJUSTING AND CLEANING
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A. At the end of the construction period, the Contractor shall remove all
protection fencing, trash, and debris within the protection area and finish
grade and cover in accordance with the requirements of these Specifications.

+++ END OF SECTION 02231 +++
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SECTION 02324
TRENCHING AND TRENCH BACKFILLING

PART 1 - GENERAL
1.01 SCOPE

A. The Work covered under this section consists of furnishing all labor, equipment,
and materials and performing all operations in connection with the trench
excavation and backfill required to install the pipelines shown on the Plans and
as specified in these Specifications.

B. Excavation shall include the removal of all trees, stumps, brush, debris, or other
obstacles that remain after the site preparation operations and that may obstruct
the Work. Excavation shall also include the excavation and removal of all earth,
rock, or other materials to the extent necessary to install the pipe and
appurtenances in conformance with the lines and grades shown on the Plans
and as specified in these Specifications.

C. Backfill shall include the refilling and compaction of the fill in the trenches and
excavations up to the surrounding ground surface or road grade at crossing.

D. Trenches are divided into five areas:

1. Foundation: The area beneath the bedding, sometimes also referred to as
trench stabilization.

2. Bedding: The area above the trench bottom (or foundation) and below the
bottom of the barrel of the pipe.

3. Haunch: The area above the bottom of the barrel of the pipe up to a
specified height above the bottom of the barrel of the pipe.

4. Initial Backfill: The area above the haunching material and below a plane 12
inches above the top of the barrel of the pipe.

5. Final Backfill: The area above a plane 12 inches above the top of the barrel
of the pipe.

E. The choice of method, means, techniques, and equipment rests with the
Contractor. The Contractor shall select the method and equipment for trench
excavation and backfill depending upon the type of material to be excavated
and backfilled, the depth of excavation, the amount of space available for
operation of equipment, storage of excavated material, proximity of man-made
improvements to be protected, available easement or right-of-way, and
prevailing practice in the area.
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F. When hazardous or contaminated materials are encountered while
performing trench excavation, the Contractor shall stop work and report the
hazardous or contaminated materials to the Owner immediately. The Owner
will instruct the Contractor on the required procedures.

G. Related Work Specified Elsewhere:
1. Section 02200 - Earthwork
2. Section 02140 - Dewatering
3. Section 02535 - Gravity Flow Sanitary Sewers
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General
Requirements of the Contract Documents and Section 01300 - Submittals.
In addition, the following specific information shall be provided:

1. The Contractor shall submit a work plan for trenching and trench
backfilling with complete written description that identifies details of the
proposed method of construction and the sequence of operations for
construction relative to trenching and trench backfilling. The descriptions,
with supporting illustrations, shall be sufficiently detailed to demonstrate to
the Owner that the procedures meet the requirements of the Plans and
these Specifications.

2. The Contractor shall submit a dewatering plan in accordance with the
requirements of Section 02140 - Dewatering.

3. The Contractor shall submit backfill material sources and product quality
information.

4. The Contractor shall submit record documents in accordance with the
requirements of the General Conditions. The Contractor shall record
locations of sewers, as installed, referenced to survey benchmarks. The
Contractor shall include locations of utilities encountered or rerouted. The
Contractor shall give horizontal dimensions, elevations, inverts, and
gradients. The Contractor shall use either GPS technology or a
conventional survey to locate utilities.

5. The laboratory shall submit the following reports directly to the Owner
from the testing services, with a copy to the Contractor.

a. Test reports on borrow material
b. Verification of each footing subgrade
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c. Field density test reports

d. One (1) optimum moisture-maximum density curve for each type of soil
encountered

e. Report of actual unconfined compressive strength and/or results of
bearing tests of each of the strata tested

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

1. ASTM C33 - Concrete Aggregates

2. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and
Coarse Aggregates

3. ASTM D698 - Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft3 or 600 kN-
m/m3)

4. ASTM D2922 - Standard Test Method for Density of Soil and Soil
Aggregate in Place by Nuclear Methods (Shallow Depth)

5. ASTM D1556 - Standard Test Method for Density of Soil in Place by the
Sand-Cone Method

6. ASTM D1557 - Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Modified Effort (56,000 ft-Ibf/ft3 or 2,700 kN-
m/m3)

7. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock
in Place by Nuclear Methods (Shallow Depth)

B. Density: All references to "maximum dry density" shall mean the maximum dry
density defined by ASTM D1557, except that for cohesionless, free-draining
soils, "maximum dry density" shall mean the maximum index density as
determined by ASTM D4253. Determination of the density of foundation,
bedding, haunching, or backfill materials in place shall meet the requirements of
ASTM D1556 and ASTM D2922.

C. Sources and Evaluation Testing: Testing of materials to certify conformance
with these Specifications shall be performed by an independent testing
laboratory approved by the Owner.
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1.04 SAFETY

The Contractor shall perform all trench excavation and backfilling activities in
accordance with the Occupational Safety and Health Act of 1970 (PL 91-596), as
amended. The Contractor shall pay particular attention to the Safety and Health
Regulations Part 1926, Subpart P "Excavation, Trenching & Shoring" as described
in OSHA publication 2226.

1.05 TESTING

A. Tests and analysis of fill and borrow material shall be performed in
accordance with the requirements of ASTM D1557.

B. Testing shall be performed by an approved independent commercial testing
laboratory. The Contractor shall coordinate testing.

C. Compaction testing shall be performed in accordance with the requirements
of ASTM D1556 or ASTM D2292.

D. If tests indicate Work does not meet specified requirements, the Contractor
shall remove Work, replace, and retest at no cost to the Owner.

1.06 JOB CONDITIONS

A. All operations shall be performed by the Contractor in strict conformance
with OSHA and any applicable local safety requirements. The Contractor
shall pay particular attention to safety regulations for excavations and
entering confined spaces.

B. Test borings and other exploratory operations may be made by the
Contractor with Engineer approval at no cost to the Owner.

C. The Contractor shall verify that survey benchmarks and intended elevations
for the Work are as indicated on the Plans.

D. It is intended that the Plans show the locations of all known existing surface
and subsurface structures. However, the locations of many gas mains, water
mains, conduits, sewers, is unknown and the Owner assumes no
responsibility for failure to show any or all of these structures on the Plans or
to show them in their exact locations. It is mutually agreed that such failure
shall not be considered sufficient basis for claims for Extra Work or for
increasing the pay quantities, unless an obstruction encountered is such as to
necessitate substantial changes in the lines or grades or requires the building
of special structures, provisions for which are not made in the Plans. Any
substantial change shall be determined and approved by the Engineer.
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E. The Contractor shall locate existing underground utilities in the site of the
Work. If utilities are to remain in service and in place, the Contractor shall
provide adequate means of support and protection during trenching and
trench backfilling.

F. Utilities Notification Prior to Construction:

1. Georgia law mandates that, before beginning all mechanical digging or
excavation work, the Contractor shall contact Georgia 811 by using
eRequest on www.Georgia811.com or by calling 811 or 1-800-282-7411.

2. The Contractor may utilize EDEN (Excavation Digging Event Notification)
web application that enables Members and Professional Excavators to
create, manage, respond to, and edit Georgia 811 Locate Request Tickets.

3. The Contractor shall retain all records of notification and responses during
the course of the project until final Payment.

G. Should uncharted, or incorrectly charted, piping or other utilities be
encountered during excavation, the Contractor shall consult the utility owner
immediately for directions. The Contractor shall cooperate with utility
companies in keeping respective services and facilities in operation. The
Contractor shall repair damaged utilities to the satisfaction of the utility owner
and shall be responsible for all costs associated with the repair or
replacement of the damaged utility facilities.

H. Unless specified otherwise in other Specifications Sections, the Contractor
shall not interrupt existing utilities serving any facilities, during occupied
hours, except when permitted in writing by the Owner and then only after
acceptable temporary, utility services have been provided.

I. The Contractor shall provide a minimum of forty eight (48) hour notice to the
Owner and utility owner, and shall receive written notice to proceed before
interrupting any utility.

J. The Contractor shall demolish and completely remove from the site of the
Work existing underground utilities indicated on the Plans to be removed. The
Contractor shall coordinate with utility companies for shut-off of services if
lines are active. No separate payment shall be made by the Owner.

K. The Contractor shall protect excavations by shoring, bracing, sheet piling,
underpinning, or other methods required to prevent cave-in or loose soil from
falling into excavations. The Contractor shall use augured piles and lagging.
Augured piles shall be used instead of vibratory driven piles when near
structures or existing sewers.
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L. The Contractor shall notify the Engineer of unexpected subsurface
conditions and discontinue work in affected area until the Contractor
receives notification to resume work.

M. The Contractor shall protect the bottom of the trench and soil adjacent to and
beneath trench from frost.

N. The Contractor shall prevent surface water run-off into a trench.

PART 2 - PRODUCTS
2.01 TRENCH FOUNDATION MATERIALS

Crushed stone shall be utilized for trench foundation (trench stabilization) and shall
meet the requirements of the Georgia Department of Transportation Specifications
Construction of Transportation Systems 800.2.01, Group | (limestone, marble, or
dolomite) or Group Il (quartzite, granite, or gneiss). Stone size shall be between No.
57 and No. 4, inclusive.

2.02 BEDDING AND HAUNCHING MATERIALS

A. Unless specified otherwise, bedding and haunching materials shall be crushed
stone as specified below.

B. Crushed stone utilized for bedding and haunching shall meet the requirements
of Section 02060 - Crushed Stone Aggregate and of the Georgia Department
of Transportation Specifications Construction of Transportation Systems
800.2.01, Group | (limestone, marble, or dolomite) or Group Il (quartzite, granite,
or gneiss). Stone size shall be No. 57 or finer based on type and location of pipe
to be installed.

C. Filter Fabric - Non-Woven Type:

1. Filter fabric associated with bedding shall be a UV stabilized, spun-bonded,
continuous filament, needle-punched, polypropylene, nonwoven geotextile.

2. The fabric shall have an equivalent open size (EOS or AOS) of 120 to 70.
The fabric shall also conform to the minimum property values listed in the
following table:

Fabric Property Unit Test Procedure Average Value
Typical | Minimum
Weight oz/yd? ASTM D 3776 8.3
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Fabric Property Unit Test Procedure Average Value
Typical | Minimum

Thickness mils ASTM D 1777 105

Grab Strength Ibs ASTM D 4632 240 210

Grab Elongation % ASTM D 4632 >50 50

Tear Strength Ibs ASTM D 4533 100 85

Mullen Burst psi ASTM D 3786 350 320

Puncture lbs ASTM D 4833 115 100

Resistance

Permittivity sec’ ASTM D 4491 1.7

Water cmisec | ASTM D 4491 0.4

Permeability

Water Flow Rate gpm/ft? ASTM D 4491 120

UV Resistance o

(500 hrs) %o ASTM D 4355 >85

pH 2-13

3. Filter fabric shall be equal to TenCate Polyfelt TS 70
2.03 INITIAL BACKFILL

A. Initial backfill material shall be crushed stone as specified for bedding and
haunching materials or earth material meeting the requirements of this section
and the DWM Water and Sewer Design Standards.

2.04 FINAL BACKEFILL

A. Final backfill material for unpaved areas shall be general excavated earth
materials, shall not contain rock larger than two (2) inches at its greatest
diameter, cinders, stumps, limbs, manmade wastes, and other unsuitable
materials. If materials excavated from the trench are not suitable for use as
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final backfill material, the Contractor shall provide select material conforming
to the requirements of this section, including compaction requirements

B. Final backfill material for paved areas shall be crusher run. The Contractor
shall install crusher run to the sub-base elevation in paved areas.

C. Material containing more than 10-percent gravel, stones, or shale particles is
not acceptable.

2.05 SELECT BACKFILL

Select backfill shall be imported materials that meet the requirements as specified
for bedding, haunching, initial backfill or final backfill materials, including
compaction requirements.

2.06 CONCRETE

Concrete for bedding, haunching, initial backfill, or encasement shall have a
compressive strength of not less than three thousand (3,000) psi, with not less than
five and one-half (5%2) bags of cement per cubic yard and a slump between three
and five (3 and 5) inches. Ready-mixed concrete shall be mixed and transported in
accordance with the requirements of ASTM C94. Reinforcing steel shall conform to
the requirements of ASTM A 615, Grade 60.

2.07 FLOWABLE FILL

Flowable fill, where required for trench backfill, shall be submitted for approval and
meet the requirements of the Georgia Department of Transportation Standard
Specifications Construction of Transportation Systems, Section 600 for Excavatable
or Non-Excavatable type.

http://www.dot.ga.gov/PartnerSmart/Business/Source/specs/ss600.pdf#search=sec
tion%20600

The Contractor shall receive direction from the Owner on which type of flowable fill
shall be used on a case-by-case basis.

A. Flowable fill is a mixture of Portland cement, fly ash, fine aggregate, air
entraining admixture, and water. Flowable fill contains low cementitious content
for reduced strength development.

B. Ensure flowable fill is manufactured at plants that qualify at approved sources
according to the Standard Operating Procedure for Quality Assurance for
Ready-Mix Concrete Plants in Georgia.
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2.08 GRANULAR MATERIAL

Granular material, where required for trench backfill, shall be sand, river sand,
crushed stone or aggregate, pond screenings, crusher run, recycled concrete, or
other angular material. Granular material shall meet gradation requirements for
Size No. 57. or finer.

2.09 COMPACTION EQUIPMENT

Compaction equipment shall be of suitable type and adequate to obtain the
amount of compaction specified. Compaction equipment shall be operated in
strict accordance with the manufacturer’s instructions and recommendations and
shall be maintained in such condition that it shall deliver the manufacturer’s rated
compaction effort.

PART 3 - EXECUTION
3.01 PREPARATION OF PIPELINE EASEMENT

A. Preparation of pipeline easement shall be performed in accordance with the
requirements of Section 02200 - Earthwork. Where clearing or partial
clearing of the easement is necessary, the Contractor shall clean the
easement prior to the start of trenching. The Contractor shall cut trees and
brush as near to the surface of the ground as practicable, remove all stumps,
and pile for disposal. The Contractor shall not permit excavated materials to
cover brush or trees prior to disposal.

The Contractor shall not remove any trees without approval from the Owner.

B. Trees and shrubs farther than ten (10) feet from pipe centerline shall not be
removed unless designated for removal by the Owner and within the
easement. The Contractor shall protect all other trees and shrubs.

3.02 DISPOSAL OF CLEARED MATERIAL

The Contractor shall bear all costs of disposing of trees, stumps, brush, roots,
limbs, and other waste materials from the clearing operation. Material shall be
disposed of in such a manner as to meet all the requirements of Federal, State,
and local regulations regarding health, safety, and public welfare. All cleared
material shall be disposed of offsite in an approved location and at the
Contractor’s expense.

3.03 OBSTRUCTIONS

This item refers to obstructions that may be removed and do not require
replacement. The Contractor shall remove obstructions within the trench area or
adjacent thereto such as tree roots, stumps, abandoned piling, concrete
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structures, logs, and debris of all types without additional compensation. The
Owner may make changes in the trench alignment to avoid major obstructions, if
such alignment changes can be made within the easement or right-of-way
without adversely affecting the intended function of the facility. The Contractor
shall dispose of obstructions removed from the excavation in accordance with the
requirements of this section.

3.04 TRENCH EXCAVATION

A. Topsoil and grass shall be stripped a minimum of six (6) inches over the trench
excavation site and stockpiled separately for replacement over the finished
grading areas.

B. Trenches shall be excavated to the lines and grades shown on the Plans with
the centerlines of the trenches on the centerlines of the pipes and to the
dimensions that provide the proper support and protection of the pipe and other
structures and accessories.

C. Trench Width for Pipelines:

1. The sides of all trenches shall be vertical, as much as possible, to a
minimum of one (1) foot above the top of the pipe. Unless otherwise
indicated on the Plans, the maximum trench width shall be equal to the sum
of the outside diameter of the pipe plus two (2) feet. The minimum trench
width shall be that which allows the proper consolidation of the haunching
and initial backfill material.

2. The Contractor may, with the Engineer’s approval, excavate the top
portion of the trench to the maximum width within the construction easement
or right-of-way that will not cause unnecessary damage to adjoining
structures, roadways, pavement, utilities, trees, or private property. Where
necessary to protect adjoining structures, roadways, pavement, utilities,
trees, or private property, the Contractor shall provide sheeting and shoring.
The Contractor shall use trench boxes to stabilize the trench meeting
minimum structural loading. The Contractor shall ensure that all shop
drawings from the supplier of the trench boxes have been stamped by a
Professional Engineer registered in Georgia. The Contractor shall also
submit to the Engineer for approval the sheeting and shoring.

3. Where rock is encountered in trenches, the Contractor shall excavate to
remove boulders and stones to provide a minimum of six (6) inch clearance
between the rock and any part of the pipe or manhole. The maximum
allowable width of rock excavation for payment shall be the outer diameter of
the pipe bell to be installed plus twenty-four (24) inches.

4. Wherever the prescribed maximum trench width is exceeded, the
Contractor shall use the next higher Class or Type of bedding and
Spalding County Water Authority Technical Specifications
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haunching as shown on the Plans for the full trench width as actually cut.
The excessive trench width may be due to unstable trench walls, inadequate
or improperly placed bracing and sheeting which causes sloughing,
accidental over-excavation, intentional over-excavation necessitated by the
size of the Contractor's tamping and compaction equipment, intentional
over-excavation due to the size of the Contractor's excavation equipment,
or other reasons beyond the control of the Owner and the cost is borne by
the Contractor.

D. Depth:

1. The trenches shall be excavated to the required depth or elevation that
allows for the placement of the pipe and bedding to the dimensions shown
on the Plans.

2. Where rock is encountered in trenches for pipelines, the Contractor shall
excavate to the minimum depth that shall provide clearance below the pipe
barrel of eight (8) inches for pipe twenty-one (21) inches in diameter and
smaller and twelve (12) inches for larger pipe and manholes. The
Contractor shall remove boulders and stones to provide a minimum of six
(6) inches clearance between the rock and any part of the pipe, manhole, or
accessory.

E. Excavated Materials:

1. Excavated materials shall be placed a minimum of two (2) feet from the top
edge of the open trench and may be used for backfilling as required. Topsoil
shall be carefully separated and lastly placed in its original location.

2. Excavated materials shall not be placed in public roadways. Excavated
materials not used or useful as backfill shall be immediately disposed of
away from the site of the Work in accordance with the requirements of
Section 02200 - Earthwork.

3. Excavated material shall be placed sufficiently back from the edge of the
excavation to prevent caving of the trench wall, to permit safe access along
the trench and not cause any drainage problems. Excavated material shall
be placed so as not to damage existing landscape features or man-made
improvements.

3.05 SHORING, SHEETING, AND BRACING OF TRENCHES

A. The Contractor shall sheet and brace the trench as required by Federal,
State, and local laws and regulations. Shoring, sheeting, and bracing shall be
designed by a Professional Engineer registered in the State of Georgia.
OSHA standards shall be used to prevent caving during excavation in
unstable material, or to protect adjacent structures, property, workers, and the
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public. The Contractor shall increase trench widths accordingly by the
thickness of the sheeting. The Contractor shall maintain sheeting in place
until the pipe has been placed and backfilled at the pipe zone. Shoring and
sheeting shall be removed, as the backfilling is done, in a manner that shall
not damage the pipe or permit voids in the backfill. All sheeting, shoring, and
bracing of trenches shall conform to the safety requirements of the Federal,
State, or local public agencies having jurisdiction. The most stringent of these
requirements shall apply.

B. Sheeting, bracing, and shoring shall be performed in the following instances:

1. Where sloping of the trench walls does not adequately protect persons
within the trench from slides or cave-ins.

2. In caving ground.

3. In wet, saturated, flowing, or otherwise unstable materials, the sides of all
trenches and excavations shall be adequately sheeted, braced, and shored.

4. Where trenches and other excavations are within ten (10) feet from existing
buildings and structures or where necessary to prevent damage to adjoining
buildings, structures, roadways, pavement, utilities, trees, or private
properties, which are required to remain, whichever is more stringent.

5. Where necessary to maintain the top of the trench within the available
construction easement or right-of-way.

C. In all cases, excavation protection shall strictly conform to the requirements of
the Occupational Safety and Health Act of 1970, as amended.

D. Timber: Timber for shoring, sheeting, or bracing shall be sound, free of large or
loose knots, and in good, serviceable condition. Size and spacing shall be in
accordance with OSHA regulations.

E. Steel Sheeting and Sheet Piling: Steel sheet piling shall be the continuous
interlock type. The weight, depth, and section modulus of the sheet piling shall
be sufficient to restrain the loads of earth pressure and surcharge from existing
foundations and live loads. Procedures for installation and bracing shall be so
scheduled and coordinated with the removal of the earth that the ground under
existing structures shall be protected against lateral movement at all times. The
Contractor shall provide closure and sealing between sheet piling and existing
facilities.

F. Trench Shield: A trench shield or box may be used to support the trench walls.
The use of a trench shield does not necessarily preclude the additional use of
bracing and sheeting. When trench shields are used, care shall be taken to
avoid disturbing the alignment and grade of the pipe or disrupting the haunching
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of the pipe as the shield is moved. When the bottom of the trench shield
extends below the top of the pipe, the trench shield shall be raised in 6-inch
increments with specified backfilling occurring simultaneously. At no time shall
the trench shield be "dragged" with the bottom of the shield extending below the
top of the pipe.

G. The Contractor shall remove bracing and sheeting in units when backfill
reaches the point necessary to protect the pipe and adjacent property. The
Contractor shall leave sheeting in place when in the opinion of the Owner it
cannot be safely removed or is within three (3) feet of an existing structure,
utility, or pipeline. The Contractor shall cut off any sheeting left in place at least
three (3) feet below the surface.

H. Sheet piling within three (3) feet of an existing structure or pipeline shall remain
in place, unless otherwise directed by the Owner.

I. If, in the opinion of the Owner, the material furnished for supporting
excavation is not of the proper quality or sufficient size, or not properly placed
to insure the safety of the Work or of adjacent structures or property, the
Contractor shall, upon notice by the Owner, forthwith procure and place
satisfactory supports, or place said supports in a satisfactory manner and
upon his failure so to do, the Owner may order the Contractor to stop work
until said notice has been complied with and without entitling the Contractor
to any claim for extra compensation, damage, or delay.

J. When required by the Owner, a shoring plan shall be submitted by the
Contractor for approval prior to construction of the particular portion of the
Work.

K. All supports in excavations shall be withdrawn in stages on both sides of
trenches (to prevent lateral movement of the pipe) as the backfilling is being
done, except where, and to such extent as the Owner shall order, or where
the Owner shall permit the same to be left in place, at the Contractor’s
expense and upon the Contractor’s request. The Contractor shall cut off
any sheeting left in place, at least three (3) feet below finished grade
whenever ordered by the Owner.

3.06 TRENCH ROCK EXCAVATION

A. Rock excavation shall be performed in accordance with the requirements of
Section 02200 — Earthwork and as directed by the Engineer.

B. Definition of Trench Rock: Any material that requires drilling and blasting and
occupies an original volume of at least one (1) cubic yard. Rock shall be
considered as material that cannot be removed with a crawler tractor equal to a
D-8 Caterpillar, equipped with a single-tooth ripper or by an excavator trackhoe
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equal to a Caterpillar 225 rated with a %-cubic-yard capacity with a bucket
curling pullout capacity of 25,000 pounds.

C. Blasting: Blasting shall be performed in accordance with the requirements of
Section 02020 — Use of Explosives and will require County approval prior to
use. The Contractor shall exhaust other practical means of excavating prior to
utilizing blasting as a means of excavation. The Contractor shall provide
licensed, experienced workmen to perform blasting. The Contractor shall
conduct blasting operations in accordance with all existing ordinances and
regulations and gain all required permits at their cost. The Contractor shall
protect all buildings and structures from the effects of the blast. The Contractor
shall repair any resulting damage. If the Contractor repeatedly uses excessive
blasting charges or blasts in an unsafe or improper manner, the Owner may
direct the Contractor to employ an independent blasting consultant to
supervise the preparation for each blast and approve the quantity of each
charge at the Contractor’s expense.

D. Disposal of Rock: The Contractor shall dispose of rock, off site, that is surplus
or not suitable for use as riprap or backfill in a lawful manner.

E. The Contractor shall notify the Owner prior to any blasting. Additionally, the
Contractor shall notify the Owner and local fire department before any charge
is set.

F. The Contractor shall employ an independent, qualified specialty subcontractor,
approved by the Owner, to: monitor the blasting by use of a seismograph;
identify the areas where light charges shall be used; conduct pre-blast and
post-blast inspections of structures, including photographs or videos; and
maintain a detailed written log.

3.07 DEWATERING EXCAVATIONS

A. Dewatering shall be performed in accordance with the requirements of Section
02140 - Dewatering.

B. The Contractor shall dewater excavations continuously to maintain a water
level at least two (2) feet below the bottom of the trench.

C. The Contractor shall control drainage in the vicinity of excavations so the
ground surface is properly pitched to prevent water running into the excavation.

D. The Contractor shall maintain sufficient pumping equipment, in good working
order, available at all times, to remove any water that accumulates in
excavations. Where pipes cross natural drainage channels, the Work shall be
conducted in such a manner that unnecessary damage or delays in the Work
shall be prevented. The Contractor shall make provisions for the satisfactory
disposal of surface water to prevent damage to public or private property.
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E. In all cases, accumulated water in the trench shall be removed before placing
bedding or haunching, laying pipe, placing concrete, or backfilling.

F. Where dewatering is performed by pumping the water from a sump, crushed
stone shall be used as the medium for conducting the water to the sump. Sump
depth shall be at least two (2) feet below the bottom of the trench. Pumping
equipment shall be of sufficient quantity and/or capacity to maintain the water
level in the sump at least two (2) feet below the bottom of the trench. Pumps
shall be a type such that intermittent flows can be discharged. A standby pump
shall be required in the event the operating pump or pumps clog or otherwise
stop operating.

G. The Contractor shall dewater trenches by use of a well point system when
pumping from sumps does not lower the water level at least 2 feet below the
trench bottom. Where soil conditions dictate, the Contractor shall construct well
points cased in sand wicks. A casing of six (6) to ten (10) inches in diameter
shall be jetted into the ground, followed by the installation of the well point, filling
the casing with sand, and withdrawing the casing.

3.08 TRENCH FOUNDATION AND STABILIZATION

A. The bottom of the trench shall provide a foundation to support the pipe and its
specified bedding. The trench bottom shall be graded to support the pipe and
bedding uniformly throughout its length and width.

B. If, after dewatering as specified above, the trench bottom is spongy, or if the
trench bottom does not provide firm, stable footing, and the material at the
bottom of the trench will still not adequately support the pipe, the trench shall be
determined to be unsuitable and the Contractor shall then stabilize the trench
by over-excavating the trench bottom and filling it with crushed stone.

C. Where the replacement of unsuitable material with crushed stone does not
provide an adequate trench foundation, the trench bottom shall be excavated to
a depth of at least 2 feet below the specified trench bottom. The Contractor
shall place filter fabric in the bottom of the trench and support the fabric along
the trench walls until the trench stabilization, bedding, haunching, and pipe have
been placed at the proper grade. The ends of the filter fabric shall be
overlapped above the pipe.

D. Where trench stabilization is provided, the trench stabilization material shall be
compacted to a minimum ninety (90) percent of the maximum dry density,
unless shown on the Plans or specified otherwise in these Specifications.

3.09 BEDDING AND HAUNCHING
A. Prior to placement of bedding material, the trench bottom shall be free of any

water, loose rocks, boulders, or large dirt clods.
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B. Bedding material shall be placed to provide uniform support along the bottom of
the pipe and to place and maintain the pipe at the proper elevation. The initial
layer of bedding placed to receive the pipe shall be brought to the grade and
dimensions indicated on the Plans. All bedding shall extend the full width of the
trench bottom. The pipe shall be placed and brought to grade by tamping the
bedding material or by removal of the excess amount of the bedding material
under the pipe. Adjustment to grade and line shall be made by scraping away or
filling with bedding material. Wedging or blocking up of pipe shall not be
permitted. Applying pressure to the top of the pipe, such as with a backhoe
bucket, to lower the pipe to the proper elevation or grade shall not be permitted.
Each pipe section shall have a uniform bearing on the bedding for the length of
the pipe, except immediately at the joint.

C. At each joint, the Contractor shall excavate bell holes of ample depth and width
to permit the joint to be assembled properly and to relieve the pipe bell of any
load.

D. After the pipe section is properly placed, the Contractor shall add the
haunching material to the specified depth. The haunching material shall be
shovel sliced, tamped, vigorously chinked, or otherwise consolidated to provide
uniform support for the pipe barrel and to fill completely the voids under the
pipe, including the bell hole. Prior to placement of the haunching material, the
bedding shall be clean and free of any water, loose rocks, boulders, or dirt
clods.

E. Gravity Sewers and Accessories: The Contractor shall lay pipe with Class "B"
bedding, unless otherwise shown on the Plans, specified in these
Specifications, specified by the manufacturer, or directed by the Owner.

1. Class "A": The Contractor shall excavate the bottom of the trench flat at a
minimum depth as shown on the Plans, below the bottom of the pipe barrel.
The Contractor shall lay pipe to line and grade on concrete block. The
Contractor shall place concrete to the full width of the trench and to a height
of one-quarter of the outside diameter of the pipe above the invert.

2. Class "B": The Contractor shall excavate the bottom of the trench flat at a
minimum depth as shown on the Plans, below the bottom of the pipe barrel.
The Contractor shall place and compact bedding material to the proper
grade. Haunching material shall then be carefully placed by hand and
compacted to provide full support under and up to the centerline of the pipe.

3. Class "C": The Contractor shall excavate the bottom of the trench flat at a
minimum depth as shown on the Plans, below the bottom of the pipe barrel.
The Contractor shall place and compact bedding material to the proper
grade. Haunching material shall then be carefully placed by hand and
compacted to provide full support under and up to a height of one-quarter
the outside diameter of the pipe above the bottom of the pipe barrel.
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4. Type 5: The Contractor shall excavate the bottom of the trench flat at a
minimum depth as shown on the Plans, below the bottom of the pipe barrel.
The Contractor shall place and compact bedding material to the proper
grade before installing pipe. After the pipe has been brought to the proper
grade, haunching material shall be carefully placed by hand and compacted
to the top of the pipe.

F. Manholes: The Contractor shall excavate to a minimum of twelve (12) inches
below the planned elevation of the base of the manhole. The Contractor shall
place and compact crushed stone bedding material to the required grade before
constructing the manhole.

G. Excessive Width and Depth:

1. Gravity Sewers: If the trench is excavated to excess width, the Contractor
shall provide the bedding class with the next higher bedding factor. Type 5
Bedding may be used in lieu of Class "A" bedding, where Class "A" bedding
is necessitated by excessive trench width.

2. If the trench is excavated to excessive depth, the Contractor shall provide
crushed stone to place the bedding at the proper elevation or grade.

H. Compaction: Bedding and haunching materials under the pipe, manholes, and
accessories shall be compacted to a minimum of ninety (90) percent of the
maximum dry density, unless shown or specified otherwise in these
Specifications.

3.10 INITIAL BACKFILL

A. Initial backfill shall be placed to anchor the pipe, protect the pipe from damage
by subsequent backfill, and ensure the uniform distribution of the loads over the
top of the pipe.

B. The Contractor shall place initial backfill material carefully around the pipe in
uniform layers to a depth of at least twelve (12) inches above the pipe barrel.
Layer depths shall be a maximum of six (6) inches.

C. The Contractor shall backfill on both sides of the pipe simultaneously to
prevent side pressures.

D. The Contractor shall compact each layer thoroughly with suitable hand tools or
tamping equipment.

E. Initial backfill shall be compacted to a minimum ninety (90) percent of the
maximum dry density, unless shown or specified otherwise in these

Specifications.
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3.11 CONCRETE ENCASEMENT FOR PIPELINES

A. Where concrete encasement is shown on the Plans for pipelines, the Contractor
shall excavate the trench to provide a minimum of twelve (12) inches clearance
from the barrel of the pipe. The Contractor shall lay the pipe to line and grade on
solid concrete blocks or solid bricks. In lieu of bedding, haunching, and initial
backfill, the Contractor shall place concrete to the full width of the trench and to
a height of not less than twelve (12) inches above the pipe barrel. The
Contractor shall properly brace the pipeline in order to prevent floating of piping
during concrete encasement placement. The Contractor shall not backfill the
trench for a period of at least twenty-four (24) hours after concrete is placed.

3.12 FINAL BACKFILL

A. The Contractor shall backfill carefully to restore the ground surface to its
original condition.

B. Except as specified otherwise in this section, the top six (6) inches shall be
topsoil obtained as specified in this section.

C. Excavated material that is unsuitable for backfiling shall be disposed of in
accordance with the requirements of Section 02200 - Earthwork.

D. If materials excavated from the trench are not suitable for use as backfill
materials, the Contractor shall provide select backfill material conforming to the
requirements of this section.

E. After initial backfill material has been placed and compacted, the Contractor
shall backfill the trench with final backfill material. The Contractor shall place
backfill material in uniform layers, compacting each layer thoroughly as follows:

1. In six (6) inch layers, if using light power tamping equipment, such as a
"jumping jack"

2. In twelve (12) inch layers, if using heavy tamping equipment, such as
hammer with tamping feet

3. In twenty four (24) inch layers, if using a Hydraram HARDOX-400

compactor.
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3.13

3.14

3.15

3.16

3.17

F. Settlement: If the trench settles, the Contractor shall excavate, re-fill, compact,
and grade the surface to conform to the adjacent surfaces.

G. Final backfill shall be compacted to a minimum ninety (90) percent of the
maximum dry density, unless specified otherwise.

ADDITIONAL MATERIAL

A. Where final grades above the pre-construction grades are required to maintain
minimum cover, additional fill material shall be as shown on the Plans. The
Contractor shall utilize excess material excavated from the trench, if the
material is suitable. If excess excavated materials are not suitable, or if the
quantity available is not sufficient, the Contractor shall provide additional
suitable fill material.

BACKFILL WITHIN RIGHTS-OF-WAY

A. The Contractor shall compact backfill underlying pavements and sidewalks,
and backfill under dirt and gravel roads to a minimum ninety-five (95) percent of
the maximum dry density.

BACKFILL WITHIN GEORGIA DOT RIGHTS-OF-WAY

Backfill within the GDOT rights-of-way shall meet the requirements stipulated in the
"Utility Accommodation Policy and Standards," published by GDOT.

FLOWABLE FILL

A. Where flowable fill is required, and approved by the Owner, the Contractor
shall excavate the trench to provide a minimum of six (6) inches clearance on
either side of the pipe barrel. The Contractor shall lay the pipe to line and grade
on solid concrete blocks or bricks. In lieu of bedding, haunching, and initial
backfill, the Contractor shall place flowable fill to the full width and depth of the
trench.

B. Flowable fill shall be protected from freezing for a period of thirty six (36) hours
after placement. Minimum temperature of flowable fill at point of delivery shall
be fifty (50) degrees F.

C. The Contractor shall provide steel plates over flowable fill in road locations.

COMPACTED GRANULAR MATERIAL

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Trenching and Trench Backfilling

02324-19



Where compacted granular material is required as initial and final backfill material, it
shall be placed after bedding and haunching material specified elsewhere has been
placed. Compacted granular material shall be compacted to a minimum ninety five
(95) percent of the maximum dry density.

3.18 TESTING AND INSPECTION
A. The soils testing laboratory is responsible for the following:
1. Compaction tests in accordance with the requirements of this section.

2. Field density tests for each two (2) feet of lift, with at least one test site
between each pair of manholes, every one hundred (100) feet within road
rights-of-way, or more frequently if ordered by the Owner. The Owner will
direct where the Contractor shall perform density tests along the site of the
Work.

3. Inspecting and testing stripped areas, subgrades, and proposed fill
materials.

B. The Contractor's duties relative to testing shall include the following:
1. Notifying laboratory of conditions requiring testing.
2. Coordinating with laboratory for field-testing.

3. Paying costs for additional testing performed beyond the scope of that
required and for re-testing where initial tests reveal non-conformance with
specified requirements.

4. Providing excavation as necessary for laboratory personnel to conduct tests
at no cost to the Owner

C. Inspection:

1. Earthwork operations, acceptability of excavated materials for bedding or
backfill, and placing and compaction of bedding and backfill are subject to
inspection by the Engineer and Owner.

2. Foundations and shallow spread footing foundations shall be inspected by
Engineer’s geotechnical personnel, who shall verify suitable bearing and
construction.

D. The Contractor shall comply with applicable codes, ordinances, rules,
regulations, and laws of local, municipal, state, or federal authorities having
jurisdiction.

3.19 DISPOSAL OF EXCESS EXCAVATED MATERIAL

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Trenching and Trench Backfilling
02324-20



The Contractor shall dispose of excess excavated material, in accordance with the
requirements of Section 02200 - Earthwork. The Contractor shall arrange for the
disposal of excess materials, and shall bear all costs and expense of disposal.

+++ END OF SECTION 02324 +++
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SECTION 02371
RIPRAP

PART 1 - GENERAL
1.01 SCOPE

A. Where shown on the Plans, specified in these Specifications, or directed by
the Owner, the Contractor shall provide stone, sand-cement bag or grouted
stone riprap, including associated earthwork, geotextile filter fabric, crushed
stone, filter material, complete and in place. The type of riprap material will be
as indicated on the Plans or directed by the Owner.

B. Related Work Specified Elsewhere:

1. Section 02060 - Crushed Stone Aggregate
2. Section 02200 - Earthwork
3. Section 02324 - Trenching and Trench Backfilling

4. Section 02125 - Temporary and Permanent Erosion and Sediment Control
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General
Requirements of the Contract Documents and Section 01300 - Submittals.
In addition, the following specific information shall be provided:

1. Testing certificates from a qualified testing agency shall be submitted prior
to acceptance of the rock source to verify conformity with the requirements
of the Plans and these Specifications.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

1. ASTM C88 - Standard Test Method for Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate.

2. ASTM C535 - Standard Test Method for Resistance to Degradation of
Large Size Coarse Aggregate by Abrasion and Impact in the Los Angeles

Machine.
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3. AASHTO T85 - Standard Method of Test for Specific Gravity and
Absorption of Coarse Aggregate.

4. AASHTO T210 - Method of Test for Aggregate Durability Index.
5. AASHTO T134 - Optimum Moisture Content.

6. Georgia Department of Transportation Standard Specifications
Construction of Transportation Systems.

PART 2 - PRODUCTS
2.01 ROCK RIPRAP

A. Rock for riprap shall be sound, dense, durable stones, or rock fragments, free
from cracks, pyrite intrusions, and other structural defects. Stones that will be
used with mortar shall be free from dirt, oil, or other material that might
prevent good adhesion with the mortar. Stones with a laminated structure
shall be avoided. Field stones shall not be used as a source of rock for riprap.
Only rock that has been approved by the Engineer shall be used for riprap.

2.02 STONES FOR RIPRAP

A. All stone for riprap shall be sound, durable pieces of quarried stone weighing
one hundred and fifty-six (156) pounds per cubic foot or more. The stone shall
be angular and random in shape. Rounded boulders or cobbles shall not be
used. Flat, slabby, or shaley pieces shall not be acceptable. Stone shall be
resistant to weathering and to water action and free from overburden, spoil,
and organic material and shall meet the gradation requirements of this
Section.

B. Riprap shall be of the type indicated on the Plans and shall conform to the
size types as follows:

Type 1: equivalent to GA DOT specification for “Plain Riprap”:

. Approx. Percent Smaller
Size by Volume Weight Than
4.2 CF 700lbs 100%
1.8 CF 300Ibs 50%-90%
0.8 CF 125lbs 20%-65%
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Type 3: equivalent to GA DOT specification for “Dumped Riprap — Type 3”:
. Approx. Percent Smaller
Size by Volume Weight Than
1.0 CF 165Ibs 100%
0.1 CF 15lbs 10%-65%

C. Stones shall consist of durable, sound, hard, angular rock meeting the
following requirements for durability absorption ratio, soundness test, and
abrasion test:

Durability Absorption Ratio | Acceptability

Greater than 23 Passes

10 to 23 Passes only if Durability Index is
52 or greater

Less than 10 Fails

Durability = Durability Index (Coarse)

Absorption

Ratio % absorption + 1

D. The durability index and percent absorption shall be determined by AASHTO
T210 and AASHTO T 85, respectively. The minimum apparent specific
gravity of the stones shall be two and one-half (2'2) as determined by
AASHTO T 85.

E. Stones shall have less than ten (10) percent loss of weight after five (5)
cycles, when tested per ASTM C88.

F. Stones shall have a wear not greater than forty (40) percent, when tested per
ASTM C535.

G. Control of gradation shall be by visual inspection. The Contractor shall
furnish a sample of the proposed gradation of at least five (5) tons or ten (10)
percent of the total riprap weight, whichever is less. If approved, the sample
may be incorporated into the finished riprap at a location where it can be used
as a frequent reference for judging the gradation of the remainder of riprap.
Any difference of opinion between the Owner and the Contractor shall be
resolved by checking the gradation of two (2) random truckloads of stones.
Arranging for and the costs of mechanical equipment, a sorting site, and labor
needed in checking gradation shall be the Contractor’s responsibility.
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H. The acceptability of the stones shall be determined by the Owner prior to final
placement.

2.03 SAND-CEMENT BAG RIPRAP

A. Portland Cement shall meet the requirements of State of Georgia Standard
Specifications Construction of Transportation Systems, Section 830 - Portland
Cement (reference AASHTO M85).

B. Fine Aggregate shall meet the requirements of State of Georgia Standard
Specifications Construction of Transportation Systems, Section 801 - Fine
Aggregate. The aggregate shall be composed of hard, durable particles, free
from injurious amounts of organic impurities. The aggregate shall have no
more than twenty (20) percent passing the No. 200 sieve and the material
passing the No. 10 sieve shall not be more than seven (7) percent clay.

C. Bags shall be of cotton, burlap, or fiber reinforced paper capable of containing
the sand-cement mixture without leakage during handling or placing. Bags
previously used for sugar or any other material which will adversely affect the
sand-cement mixture shall not be used. Capacity of bags shall not be less
than three - quarters (%) cubic foot minimum nor more than two (2) cubic feet
maximum.

2.04 GEOTEXTILE FABRIC FILTER

A. Geotextile fabric shall meet the requirements of State of Georgia Standard
Specifications Construction of Transportation Systems, Section 881 -
Fabrics, for woven fabrics, having physical properties as follows:

Tensile Strength — any direction (ASTM D 4634) 200 Ibs

Bursting Strength (ASTM D 3786) 500 psi
Elongation Before Breaking (ASTM D 4634) 10 — 35%
Percent Open Area (GDT: 88) 4.0-6.0%

B. Fabric shall be TenCate Mirafi Filterweave FW403 or approved equal.
2.05 STONE FILTER MATERIAL

A. Stone Filter material shall be clean and free from organic matter. It shall be
crushed rock or gravel, durable, and free from slaking or decomposition under
the action of alternate wetting or drying. The material shall be uniformly graded
and shall conform to the following gradation (State of Georgia Standard
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Specifications Construction of Transportation Systems, Section 800 - Coarse
Aggregate, No. 467 modified):

Size Percentage Passing
2 inch 100
172 inch 95-100
% inch 35-70
% inch 10-30
No. 4 Sieve 0-10

PART 3 - EXECUTION
3.01 GENERAL

A. All slopes to be treated with riprap shall be trimmed to the lines and grades
indicated on the Plans or as directed by the Engineer.

B. Unless otherwise indicated on the Plans or directed by the Engineer, stone
riprap shall not be placed on slopes steeper than the natural angle of repose
of the riprap.

3.02 SURFACE PREPARATION

A. Surfaces to receive filter materials and riprap, including the toe trench and
slope, shall be brought to the line and grade indicated on the Plans and shall
be smooth and firm, free of brush, trees, stumps, and other objectionable
material. Where filling of depressions is required or a filled bank is
constructed, the new material shall be compacted with hand or mechanical
tampers to a minimum of eighty-five (85) percent of maximum density.

B. Riprap shall be placed in dry conditions. The Contractor shall remove and
exclude all stormwater, groundwater, and creek or stream water from the
excavation. Sump pumps and sand bags or portable dams, diversions, or
other approved means, shall be used to remove and exclude water and
continuously maintain water level below the bottom of the excavation. Water
shall be removed and excluded until both geotextile and stone filter material
and riprap have been placed. Any water removed from the excavation shall
not be discharged into any surface stream or other water body unless such
discharge meets water quality standards. Removed water may be disposed
on-site by land application using sprinklers in an area designated by the
Engineer or by discharge into an approved treatment system.

C. Where the Owner approves for the toe trench to be constructed under water,
the following construction practices, or approved equivalent practices, shall

be observed:
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1. The Contractor shall use a U.S. Army Corps of Engineers-approved
floating silt fence, or alternative approved method, surrounding the
construction area to maintain adjacent water turbidity within applicable
permit limits.

2. The Contractor shall measure the depth below water of the existing
stream bed and submerged bank along the entire toe length, using a
calibrated surveyor’s rod or equivalent tool.

3. The Contractor shall then excavate material until the required trench
section has been excavated. Confirmation that the required toe trench
depth has been achieved shall be established by the Contractor through
repeated measurement with the surveyor’s rod.

4. In areas where the Plans show the use of geotechnical fabric or where
directed by the Owner, geotextile fabric shall then be laid, as described in
this section, and temporarily held in place until riprap can be positioned to
hold the fabric permanently.

5. In areas where the Plans show the use of stone filter material, or where
directed by the Owner, stone filter material shall be placed to the specified
thickness and leveled to the extent practical, using the surveyor’s rod to
verify required depth and level.

D. Cleared and excavated materials shall be hauled off site to an appropriate
disposal location arranged by the Contractor and at its sole expense unless
otherwise indicated on the Plans or specified in these Specifications.

E. Riprap installed at the toe of a stream bank below the elevation of the water in a
stream to prevent scour from undermining the riprap shall be backfiled and
covered with native soil to the original grade. The backfilled native soil shall be
compacted with hand or mechanical tampers to a minimum of eighty (80)
percent of maximum density.

3.03 CREEK CROSSINGS

A. Riprap shall be installed at all creek and storm drain crossings, at creek
entrance into culverts or headwalls in accordance with the Plans, Standard
Details, or these Specifications. The dimensional width of the riprap material
at creek or storm drain crossings shall be equal to the trench width cut to
install the pipeline plus six (6) feet or as directed by the Owner. The method
of installation shall be in accordance with the requirements of this section.

B. Installation of riprap shall be kept up as closely as possible with the progress
of pipe laying so as to perform the work in a uniform workmanlike manner.
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3.04 PLACEMENT OF GEOTEXTILE FABRIC

A. The fabric shall be placed with the long dimension running up the slope, with
the upstream strip overlapping the downstream strip. The Contractor shall use
a minimum of two (2) foot overlap for each overlap. The Contractor shall use a
wider overlap if recommended by the geotextile manufacturer.

B. The fabric shall be placed loosely with sufficient folded or gathered material to
prevent stretching and tearing during riprap placement.

C. The fabric shall be anchored into place using securing pins with type and
spacing as recommended by the manufacturer. In addition, the fabric shall be
secured at the toe and crest of the slope using anchor trenches at least two (2)
feet deep. If a stream bank extends sufficiently above a stream such that riprap
would not be installed to the top of the bank, then the fabric shall be anchored
in a two (2) foot deep trench up-slope from the top of the minimum free-board
of one-half (%2) foot above the flow resulting from a fifty (50) year, twenty four
(24) hour storm runoff event.

3.05 PLACEMENT OF STONE FILTER MATERIAL

A. Stone filter shall be uniformly placed to a tolerance of plus or minus one-half
(*2) inch and to a thickness of twelve (12) inches for Type 2 riprap and eight (8)
inches for Type 3 riprap.

B. Stone filter material shall be compacted to a minimum relative density of eighty
(80) percent.

3.06 CONSTRUCTION METHODS

A. All riprap construction shall begin at the bottom of the slope and progress
upward.

B. The Contractor shall place riprap using methods and equipment approved by
the Owner. The methods and equipment used to place riprap shall be
suitable for the class or type of riprap involved. If the finished riprap
emplacement installed using the Contractor’'s method is not satisfactory, the
Owner reserves the right to have it removed and replaced using hand
placement methods and fresh stone.

C. Unless otherwise indicated on the Plans or directed by the Owner, plain rock
riprap shall be constructed using a crane and clam-shell or other suitable
equipment approved by the Owner. The rock shall be placed as nearly as
practicable in final position using powered equipment. If necessary, larger
rocks shall be worked up to the surface when the material on the surface
does not meet the weight specifications or when the voids next to the
foundation material are too large.
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D. The quantity of small stones shall be kept as low as possible, sufficient only to
fill the voids between the larger stones. Care shall be taken to ensure that
small stones are well distributed throughout the mass and not allowed to
segregate or form pockets of small stone. All bridging shall be broken down.
Large interstices, or open channels, or voids shall be filled by chinking or
otherwise manipulating the stones.

E. When riprap is to be built on existing riprap, special care shall be taken to
provide positive anchorage of the new riprap to the existing riprap.

F. The finished riprap surface shall in general conform to the slope lines shown
on the Plans. No objectionable, hazardous, or unsightly projections above the
general plane surface shall be permitted.

G. The main stones shall be thoroughly chinked and filled with the smaller
stones by throwing them over the surface in any manner that is practicable for
the smaller stones to fill the voids. This work shall continue with the progress
of the construction. Tamping of the stones will not be required if the stones
have been placed in a reasonable and satisfactory manner.

H. Knapping of the stones will not be required except stone protruding more than
four (4) inches above what is considered the normal surface of the stones, in
which case these stones shall be broken down to come within four (4) inches
of the normal surface.

3.07 SAND-CEMENT BAG RIPRAP

A. Fine aggregate and Portland cement shall be mixed at a maximum ratio of 5:1
by weight. The amount of water added shall be just enough to achieve
optimum moisture content of the aggregate and cement, as determined by
AASHTO T134.

B. The cement mixture shall obtain a minimum compressive strength of five
hundred (500) psi in seven (7) days.

C. The bags shall be uniformly filled and tied in accordance with applicable
permits. The bags shall be placed by hand with tied ends all facing the same
direction.

D. The bags shall be packed against one another to produce the desired
thickness and form a consolidated mass. Bags shall be placed to the
elevation specified or indicated on the Plans to a tolerance of plus or minus
three (3) inches. After the bags are placed, the riprap structure shall be kept
wet by sprinkling or covering with wet material for at least three (3) days. The
sand-cement bags shall be protected from stream water or any disturbance
during this curing period, and shall not be placed in freezing weather or when
conditions are unfavorable for curing.
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3.08 GROUTED RIPRAP

A. After the riprap has been placed, the stones shall be thoroughly wetted before
grouting. The spaces between the stones shall then be filled with a well-mixed
grout composed of one (1) part Portland cement and three (3) parts of sand
mixed with sufficient water to achieve a workable consistency. The grout shall
be placed beginning at the toe and proceeding up the slope, and shall be
finished by sweeping with a stiff bristle broom. After the grouting is completed,
the structure shall be kept wet by sprinkling or covering with wet material for
at least three (3) days. The grout shall be protected from stream water or any
other disturbance during this curing period, and shall not be placed in freezing
weather or when conditions are unfavorable.

3.09 CLEANUP

A. After completion of the riprap construction, the Contractor shall remove all
debris and construction materials and equipment from the construction area
and leave the entire construction area clean, neat, and in serviceable
condition. The Contractor shall restore the construction area to the original or
better condition in accordance with the requirements of Section 02920 - Site
Restoration.

+++ END OF SECTION 02371 +++
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SECTION 02405
BLASTING

PART 1 — GENERAL
1.01 SCOPE

A. This Section covers the work necessary for the use of explosives and blasting
in connection with rock excavation for pipelines, meter vaults, wet wells,
retaining walls, and for other excavations required for completion of the Work.

B. Specifications in this Section govern blast design, blast limitations, explosive
materials, equipment, labor and supervision for transportation and storage of
explosives, drilling and loading of blast holes, protection of existing facilities,
test blasts, and damage repairs due to Contractor’s blasting operations.

C. Limit the use of explosives in the work to the practicable minimum by utilizing
mechanical means of excavation to the maximum feasible extent. Blasting
shall be limited and shall be approved by the Owner and Engineer.

No Blasting shall occur until the Contractor has received written
approval from Owner. The Contractor shall notify Owner in writing the
date, time of day of the first blast and the duration the blasting is to
occur.

D. Related Work Specified Elsewhere:

1. Section 01714 - Pre-Construction & Post-Construction Inspections and
Surveys

Section 02000 - Site Work
Section 02140 - Dewatering
Section 02200 - Earthwork

o b~ N

Section 02324 - Trenching and Trench Backfilling

1.02 GENERAL

A. Perform blasting only with permits from the appropriate jurisdictional
agencies. Necessary permits include an Explosives License issued by the
Georgia Safety Fire Commissioner, and users' permits obtained from Owner.
Obey all local, State, Federal and other Governmental regulations applying to
transportation, handling, storage and use of explosives, including the
requirements of the Spalding County Fire Department, the State of Georgia
and applicable regulations of the Occupational Safety and Health
Administration.
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B. Perform blasting operations in trenches, shafts and other open excavations
only during daylight hours. Perform blasting operations only during the hours
approved by the Owner. No blasting shall be performed on Saturdays,
Sundays or on the public holidays observed by the Owner. If an emergency
prevents a blast being fired during the permitted hours and the holes are
loaded, the blast shall be fired as soon as safety allows. In the event that
blasting is found necessary outside the permitted hours, the Contractor shall
receive approval from the Owner and inform local residents within hearing
and vibration range and the jurisdictional agencies prior to firing.

C. Furnish, install, and operate at each site where blasting is being performed,
using electric methods of initiation, an approved short-range, high accuracy
thunderstorm monitor and lightning warning system. System shall constantly
be monitoring the electrical field of the atmosphere for pre-emptive notification
of nearby lightning strikes. The system shall connect to system lighting and
audible devices to alert of incoming lightning activity. The system shall have
the capability to send test messages and email alert notifications. The
system shall have adequate provisions for transmitting alarms from the device
to all locations where preparation for blasting, using electric initiation, is in
progress. Install and maintain the system in accordance with the
manufacturer's recommendations. Test the entire monitoring and alarm
system for satisfactory operation at intervals not exceeding two (2) weeks and
suspend blasting operations until any defects have been corrected.

D. Employ the services of a blasting consultant, satisfactory to the Owner and
experienced in predicting and evaluating the effects of blasting on nearby
structures, such that vibration levels at these structures do not exceed a level
that will damage the structures or their contents or cause undue alarm to their
occupants. Employ the blasting consultant to plan and evaluate blasting
operations.

E. Preconstruction Video Survey and Inspections

1. Contractor is expressly advised that the protection of buildings,
structures, bridges, utilities, and related work adjacent and in the vicinity of
its operations, wherever they may be, is solely its responsibility. Existing
condition inspection of buildings, bridges, or other structures in the
immediate vicinity of any blasting operations shall be performed by and be
the responsibility of the Contractor. The inspection corridor shall extend
within a 500-foot radius of all proposed blasting operations. The
Contractor shall retain an independent consultant, specializing in
preconstruction surveys, to conduct the required inspections. The video
survey and inspections shall conform to the requirements of:

a. Section 01714 - Pre-Construction & Post-Construction Inspections and

Surveys.
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2. Prior to the start of blasting operations, the Contractor shall have the
independent preconstruction survey consultant, make an examination of
the interior and exterior of the adjacent structures, buildings, facilities, etc.,
and record by notes, measurements, photographs, etc., conditions which
might be aggravated by blasting or other operations. Repairs or
replacement of all conditions disturbed by the construction shall be made
to the satisfaction of the owners or agents of adjacent buildings,
structures, facilities, etc., and to the satisfaction of the Owner. This does
not preclude conforming to the requirements of the insurance
underwriters. Two (2) copies of surveys, photographs, videos, reports,
etc., shall be submitted to the Owner.

3. The cost of all pre-construction video surveys and inspections shall be
borne by the Contractor.

1.03 DEFINITIONS

A.

E.

Air-Overpressure: Temporary changes in ambient air pressure caused by
blasting. Air-overpressure is expressed in units of psi or dB. Measurements
for blasting are made with microphones having a flat frequency response for
over-pressure in the 2 to 200 Hz range. A-weight or C-weight microphones
shall not be used for these measurements.

Buffer Holes: Holes with reduced energy charges drilled adjacent to
smoothwall, trim or open line-drilled holes at the perimeter of the excavation.
The explosive charge in buffer holes is generally between 50 and 75 percent
of the charge used in normal production blastholes. Buffer holes are usually
drilled parallel to adjacent holes at the excavation perimeter.

Charge-per-Delay(W): For purposes of vibration control, any charges firing
within any 8-millisecond time period are considered to have a cumulative
effect on vibration and air-overpressure effects. Therefore, the maximum
charge-per-delay equals the sum of the weight of all charges firing within any
8-millisecond time period. For example, if two 10 Ib. charges fire at 100 ms
and one 15 Ib. charge fires at 105 ms, the maximum charge per delay would
be 35 Ibs.

. Controlled Blasting: Excavation in rock in which the various elements of the

blast, including hole size, position, alignment, depth, spacing, burden, charge
size, distribution and delay sequence are carefully controlled to excavate the
rock to the desired lines with a relatively uniform surface with minimal
overbreak and fracturing of rock beyond the design excavation limits and to
maintain resulting noise, overpressure and peak particle velocity within
specified maximum limits.

Delay: Distinct pause of pre-determined time between detonations of single
charges or groups of charges.
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F. Geotechnical Baseline Report (GBR): A geotechnical report that provides a
description of the subsurface conditions and interpretive information on the
behavior of soils and groundwater conditions anticipated during construction.

G. Geotechnical Data Report (GDR): A geotechnical report that presents
geotechnical data that is collected during subsurface investigations. This
report presents the actual boring and laboratory data of the soil and
groundwater conditions present in the immediate area of investigation.

H. Line Drilling: A method of controlling overbreak, in which a series of very
closely spaced holes are drilled at the perimeter of the excavation. Line holes
are generally not loaded with explosives; however, in some applications
alternating holes may be loaded with light charges using detonating cord.

I.  Occupied Building: Structure on or off construction limits that is occupied by
humans or livestock.

J. Peak Particle Velocity (PPV): The maximum of the three ground vibration
velocities measured in the vertical, longitudinal and transverse directions.
Velocity units are expressed in inches per second (ips).

K. Pre-splitting: A blasting technique in which the perimeter charges are
detonated first in the firing sequence or as a separate blast ahead of
production blasting. This technique is designed to generate a fracture in the
plane of the pre-split holes drilled along the perimeter of the excavation.

L. Primary Initiation: The method whereby the blaster initiates the blast(s) from a
remote and safe location. Primary initiation systems use pneumatic tubing or
shock-tubes to convey firing energy from blasters to blast locations.

M. Production Holes: Blast holes in the main body of the rock mass being
removed by drilling and blasting.

N. Prohibited Persons: Persons prohibited from handling or possessing
explosive materials as defined by the seven categories described in Section
555.11 of 27 CFR ATF Rules).

O. Residential Building: Includes single and multi-family dwellings, hotels, motels
and any other structure containing sleeping quarters.

P. Scaled Distance: A factor describing relative vibration energy based on
distance and charge-per-delay. For ground vibration control and prediction
purposes, Scaled Distance (Ds) is obtained by dividing the distance of
concern (D) by the square root of the charge-per-delay (W) - Ds=D/(W)%.
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1.04

. Smoothwall Blasting (Trim Blasting): A controlled blasting technique used to

produce smooth walls in a shaft, intake chamber or tunnel. The trim holes are
located around the perimeter of the excavation but not along the tunnel floor
or sidewall holes lower than 3 feet from the tunnel floor. Trim charges are
decoupled to reduce the linear charge density and are placed in holes with
reduced spacing and are fired after the main charge.

. Stemming: Crushed stone, tamped clay or other inert earth material placed in

the unloaded collar area of blastholes for the purpose of confining explosive
charges and limiting rock movement and air overpressure.

. Sub-drilling: The portion of the blasthole that is drilled below or beyond the

desired excavation depth or limit. Subdrilling is generally required to prevent
the occurrence of high or tight areas of unfractured rock between blastholes.

. Surface Blasting: All excavations where surface blasting techniques are

required.

REFENCE STANDARDS

A. U.S. Department of Justice, Alcohol, Tobacco and Firearms and Explosives

Division (ATF27 CFR Part 555, Implementation of the Safe Explosives Act,
Title Xl, Subtitle C of Public Law 107-296; Interim Final Rule).

. Institute of Makers of Explosives

1. Dos and Don'ts - Instructions and Warnings for Consumers in
Transporting, Storing, Handling, and Using Explosive Materials

2. Destruction of Commercial Explosives

3. Suggested Code of Regulations for the Manufacture, Transportation,
Storage, Sale, Possession and Use of Explosive Materials

4. Safety in the Transportation, Storage, Handling and Use of Explosive
Materials

5. Safety Guide for the Prevention of Radio Frequency Radiation Hazards in
the Use of Electric Blasting Caps.

C. National Fire Protection Association (NFPA)

1. NFPA 495 - Code for the Manufacture, Transportation, Storage and Use
of Explosive Materials, 1985 Edition

2. NFPA 498 - Standard for Explosives, Motor Vehicle Terminals, 1985
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Edition

D. U.S. Department of Labor, Occupational Safety and Health Administration
(OSHA), Construction Standards and Interpretations 29 CFR Part 1926,
Subpart U, Section 1926.900, “Blasting and Use of Explosives”, final rule
dated December 16, 1972.

E. Official Code of Georgia (OCGA); Code Section 25 - Georgia Blasting
Standards Act of 1978, Code Section 25-9-1, et seq.

F. Vibration Subcommittee of the International Society of Explosive Engineers
(ISEE), blast monitoring equipment operation standards (1999).

1.05 QUALITY CONTROL

A. The design and execution of blasting shall be performed under the on-site
supervision of a licensed blaster certified in the State of Georgia.

B. The Contractor shall perform blast monitoring as required to satisfy its legal
obligation relative to all permits and all applicable federal, state and local
codes, laws, regulations and ordinances, and its contractual responsibilities,
including safety.

C. The Owner may perform blast monitoring to verify conformance with regard
to air-overpressure (noise) and peak particle velocity criteria defined by this
Section.

D. Qualifications and Clearance Status:

1. The blasting supervisors (blasters-in-charge) shall have a minimum of five
(5) years’ experience, directly related to the specific types of excavation
blasting they will oversee. All blasting supervisors shall be able to
document the completion of at least three projects of similar scope and
complexity.

2. All blasters and supervising shift foremen shall be properly qualified and
licensed in accordance with applicable federal, state and local government
regulations. Necessary permits include an Explosives License issued by
the Georgia Fire Safety Commissioner.

3. Retain the services of an experienced blasting consultant with at least ten
(10) years’ experience in monitoring blasting operations (test blasts and
production blasts), interpreting ground vibration, air overpressure, and
impulse amplitudes for similar construction projects, and to prepare all
blasting plans, test-blasting plans, and revisions to any of these plans. All
blasting plans, test-blasting plans and revisions shall be reviewed by and
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covered with a signed review letter by the blasting consultant. The
blasting consultant will not be required to sign the individual blast plans
provided they are signed by an on-site licensed blaster.

4. The blasting consultant shall be on call throughout the entire period that
blasting is performed and shall be available at the site within two (2) days
at any time that the blasting consultant’s services may be necessary as
determined by the Owner.

5. All persons that handle explosive materials, have control over them, or
access to them, must not be prohibited persons, as defined in Section
555.11 of 27 CFR (ATF Rules).

1.06 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General
Requirements Conditions of the Contract Documents and Section 01300 -
Submittals. In addition, the following specific information shall be provided:

1. At least sixty (60) days prior to commencement of blasting operations, a
copy of all applicable licenses and permits for the purchase,
transportation, storage and use of explosives.

a. Submitted permits must include a copy of Federal ATF blasting license
listing all responsible persons, blasting use and storage permits issued
by the Georgia State Fire Marshals Office, and any other necessary
local permits.

b. No explosives can be brought to any work sites until all necessary
permits have been submitted to the Engineer.

2. At least sixty (60) days prior to commencement of blasting operations, a
Blasting Monitoring Plan that shall include:

a. Name of the Blasting Vibration Consultant who shall be responsible for
establishing the monitoring program and interpreting the vibration
readings.

b. Names of the trained personnel provided to operate the monitoring
equipment; the type and model of blasting seismograph proposed for
use.

c. Number and location of proposed monitoring stations; the methods to
be used to coordinate blast detonation with recording of the blast.

d. Steps to be taken if blasting vibrations exceed or seem likely to exceed
the vibration limits.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Blasting
02405-7



e.

Name, make, and model of the short-range, high accuracy
thunderstorm monitor and lightning warning system, including details
on the alert warning system.

3. Atleast sixty (60) days prior to any blasting operation, provide:

a.

Initial blast design for that location including number, location,
diameter, depth and inclination of drill holes on a scale drawing of the
excavation or heading face.

Type and weight of explosive in each hole; delay arrangement showing
delay period in each hole; total weight of explosive in the blast and
maximum charge per delay; the method of detonation; calculations of
peak particle velocities and air blast overpressures; and the
precautions to be taken to prevent flying rock or other debris.

Manufacturers' data sheets shall be provided for all explosives and
accessories to be used.

Name and qualifications of the independent preconstruction survey
consultant.

Preconstruction Video Survey and Inspections.
Written controlled blasting techniques.

Description of and locations of signage used to announce blast
warning signals to any persons that might enter the blast area.

Specific measures taken to protect structures, buried utilities, and other
facilities that may be potentially affected by blasting operations.

Prediction calculations for noise (air-overpressure) and peak particle
velocity (PPV) at the closest structure and at other adjacent structures,
pipelines, or facilities that may be potentially affected by blasting
operation.

4. At least thirty (30) days prior to any blasting operation, provide Blasting
Safety Plan including:

a. Health and Safety requirements of all governing legislation.
b. Certificates from all regulating agencies and relevant insurance
companies.
c. Outline of blasting and fire safety training programs for the
Contractor's and Owner's personnel.
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d. Communication and warning procedures.

e. Samples of all report and inspection forms.

f. Lightning protection plan.

g. Contingency plans for handling misfires.

h. Fire prevention plan details, including firefighting and evacuation plans.

i. Detailed description of how explosives will be safely stored,
transported, and used at the various work sites. This plan shall also
indicate how explosives will be inventoried, secured, and guarded to
prevent theft or unauthorized use of explosives.

5. At least fourteen (14) days prior to any blasting operation, provide
Regulations including:

a. Atleast two (2) copies of all applicable federal, state and local codes,
laws, regulations and ordinances regarding the use of explosives. One
copy of these codes, laws, regulations and ordinances shall be submitted
to the Owner. The second copy shall be maintained on-site in the
Contractor’s office, for review by all Contractor personnel involved in
blasting.

6. Within the working day following each blast, the Contractor shall provide
the blasting records and information for each blast detonated:

a. A complete description including the location, date and exact time of
the blast; name and signature of person in responsible charge of
loading and firing and their blaster permit number; details of each blast
as listed above for the initial blast design and any departures from the
blast design; comments regarding any misfires, unusual results or
unusual effects; any other records required by applicable regulations;
and the name and signature of the person preparing the report.

b. The monitoring record including the location, date, and exact time of
the blast; general weather conditions; the locations of seismographs
and type of ground on which they were located, instrument
identification and their distances from the blast; the measured peak
particle velocities; air blast overpressure records, if appropriate; and
the name and signature of the observer.

7. Maintain a record of each blast detonated. Submit to the Owner the following
records and information the same day the blasting is performed:

a. Depth of blast holes and the location of the blast point in relation to Project

stationing;
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b. Type, strength and quantities of all explosives, types and quantities of
detonators, powder factor (Ib/cy), and actual firing times of all charges;

c. Total explosive loadings per round and maximum charge per delay;
d. Type of rock blasted;
e. Reference to approved blast design submittal noting any modification;

f. Time spent scaling rock and approval of rock scaling by designated
individual;

g. On a diagram of the approved blast pattern indicate any holes not drilled,
drilled but not loaded, changes in spacing or in pattern of delay charges or
in loading of holes. Include notes explaining why changes were made;

h. Submit an evaluation of the blast indicating tights, areas of significant
overbreak and any recommended adjustments for future blasts;

i. Comments by the blaster in charge regarding any misfires, unusual
results, or unusual effects;

j. Date and exact firing time of blast; name of person in responsible charge
of loading and firing and blaster permit number;

k. Signature and title of person making recording entries;

I.  Record of peak overpressure: Two copies of all blast vibration monitoring
data obtained independent of monitoring performed by the Engineer.
Submit hard copies of 4-channel waveforms for each blast;

m. Any other records required by federal, state and local codes, laws,
regulations and ordinances.

8. Submit Post-construction Video Survey and Inspections once blasting is
completed for each site.

1.07 NOTIFICATION

A. For all work sites prior to starting blasting, the Contractor shall notify the
appropriate local municipal officials, above- and below-ground utility owners,
and the Owner who will notify the general public expected to be potentially
affected, of the Contractor’s intent to conduct controlled blasting operations.
Notice shall be given to all operators of all buried pipes, cables, conduits, and
overhead utility lines and poles located within a 200-foot radial distance of the
blast area.

B. Notification to appropriate local municipal officials and utility owners or
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operators shall be done in writing, at least 48 hours prior to the start of
blasting at a particular site or sooner if so required by any applicable local law
or regulation, and shall indicate the expected frequency of blasting, hours that
blasting might occur, and the expected date that blasting will be completed.
Upon completion of blasting at the particular site, utility owners or operators
shall be notified that blasting has ceased in the area for the duration of the
Project.

C. The Contractor shall furnish the Owner with a list of those parties notified in
accordance herewith prior to the start of such blasting. The list shall include
names, addresses, and telephone numbers.

D. The Contractor must submit copies of written notification letters sent to the
responsible fire protection agency for any sites where explosives are stored
overnight. These letters shall be submitted to the Owner at least 48 hours
before any explosives are stored at the site. These letters must be submitted
by the Contractor to the responsible fire protection agency, 48 hours before
explosives are stored at the site.

1.08 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver all explosives to magazines by land transportation in accordance with
all applicable federal, state and local codes, laws, regulations and ordinances.

B. Storage of Explosives

1. Transportation, use and storage of explosives shall be as prescribed by
the most stringent of the rules promulgated by all federal, state and local
codes, laws, regulations and ordinances, and these Specifications.

2. Initiation devices shall not be stored, transported, or kept in the same
place in which other explosives are stored, transported, or kept.

3. Only those explosive materials required for a 24-hour period shall be
allowed at the construction sites. Storage of explosives during non-
blasting periods is not permitted and the day-storage magazine shall be
empty during these periods. If storage permits are obtained, the
maximum amount of explosives must not exceed limits set by ATF rules
(American Table of Distances).

4. Provide a dedicated on-site vehicle that meets all applicable DOT and
OSHA standards regarding the transportation of explosive materials from
the magazine to the shaft collar or blasting site. Records shall be
maintained that clearly show quantities and types of all explosive materials
and detonators received from suppliers and returned to them. The
differences in received and returned quantities must accurately
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correspond with the amounts reported in blasting records.

5. No statement in these Specifications shall be considered to relieve the
Contractor from sole responsibility for the safe transportation, use and
storage of explosives.

1.09 GROUND CONDITIONS

1.10

A.

B.

A subsurface investigation was not performed and one will not be available as
part of the Contract Documents for the Pipelines Project (Contract A).

A subsurface investigation was performed for the Lift Stations Project
(Contract B) to develop the basis of design criteria provided on the Drawings.
The GDR and GBR are not included as part of the Contract Documents.

. The Contractor shall be responsible for obtaining GDR and GBR for each of

the Pipelines (Contract A) and Lift Stations (Contract B) Projects for use
during construction activities.

JOB CONDITIONS

A.

Extra caution and skill will be required to accomplish the Work in a
satisfactory manner. Blasting must be safely performed in close proximity to
residential communities and other structures. Effects of blasting must also be
controlled to maintain the integrity of the grouted rock adjacent to the tunnel
and shaft excavations to minimize groundwater inflows. The Owner will
exercise its prerogative to examine carefully the qualifications of any persons
whose knowledge and skills may bear on the outcome of the Work. In
addition, the Owner may reject any person who is deemed unqualified for any
tasks that may be required.

. Methods of construction shall be such as to ensure the safety of the Work,

Project participants, the public, third parties, and adjacent property, whether
public or private. All work shall comply with all federal, state and local codes,
laws, regulations, and ordinances. The Contractor is solely responsible for
maintaining safe working conditions at the jobsite at all times.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Use only non-nitroglycerine explosives.

B. Only explosive and initiation devices packaged by federally-licensed explosives
manufacturing firms shall be used in blasting. All explosives and Blasting
agents to be used underground shall meet the Fume Class | requirement of the
Institute of Makers of Explosives (IME). This restriction does not apply to
detonation cords that may be used for trunk lines or in controlled perimeter
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2.02

blasting charges. Only packaged or cartridge type, non-flowing explosives shall
be used in the works. Black powder and nitroglycerine are prohibited for all
blasting.

. Non-electric detonating devices shall be used.

. Only explosives designed and manufactured for smoothwall (trim) blasting shall

be used in perimeter holes for blasting in the shafts, tunnels and diversion
structure excavations. The linear charge-weight-per-foot of explosives used in
shaft perimeter and tunnel back and rib holes shall not exceed 0.4 Ib/ft. This
limitation does not apply to the primer stick, which must not weigh more than 0.5
pounds. Cartridge configurations and detonating cord shall be included in the
linear charge weight-per-foot.

. Explosives, blasting agents, primers, initiators, and ancillary blasting materials

shall be kept in original packaging with clearly marked date codes. All
explosives and initiating devices used shall be less than one (1) year old.
Blasting products shall not be brought onto the site if the date codes are
missing.

. If the Owner determines that a blasting product appears to be in a damaged or

deteriorated condition, the suspect product shall not be used until its condition
can be determined. Products found to be damaged or in a deteriorated
condition shall be immediately returned to the supplier for safe disposal.

EQUIPMENT

A. Use dust suppressant measures with air-powered or air-flush rock drilling

equipment.

. Wet down the muck pile after blasting to control dust during mucking operations.

. Equipment for on-site and off-site particle velocity and air overpressure

monitoring shall be 4-channel (one overpressure and three seismic channels)
units capable of digitally storing collected data. Equipment must be capable of
printing ground motion time histories and summaries of peak motion intensities,
frequencies and USBM RI8507 PPV frequency plots. Printed report records
must also include date, time of recording, operator name, instrument number
and date of last calibration.

1. Instruments shall have a flat frequency response between 2 and 250 Hz for
particle velocity and from 2 to 200 Hz for air-overpressure.

2. The digitizing sampling rate for peak particle velocity and air overpressure
measurements shall be at least 1,024 samples per second.
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3. Seismographs shall be capable of performing a self-test of velocity
transducers and printed event records shall indicate whether or not the
sensor test was successful.

4. Seismographs used for off-site compliance monitoring shall be capable of
recording overpressure from 100 to 148 dB-L, and particle velocity from 0.05
to 5.0 inches/second.

5. Systems shall be capable of providing printed event reports that include all
peak measurements, frequencies and complete waveform plots.

6. Seismographs shall have adequate memory to digitally record the entire
duration of the blast-induced motion.

7. All seismograph/software systems shall be capable of saving back-up copies
of all event files.

8. If the frequency of blast-induced ground motion for close-in blasting is
expected to exceed 250 Hz, monitoring shall be done with instruments that
measure acceleration with intensities up to 10 gs and at frequencies
between 200 and 5,000 Hz.

D. The Contractor shall supply the Owner with four blast monitoring units as
described in Article 2.02, Paragraph A, for the duration of the blasting and for
each area of the project where blasting is taking place. The Contractor shall
provide for annual calibration for each of the blast monitoring units and any
repair or maintenance required.

2.03 CONDITION SURVEY

A. Prior to the commencement of any underground operations or surface blasting
operation, a pre-construction survey shall be conducted following Section
01051.

PART 3 — EXECUTION
3.01 GENERAL

A. Firing shall be permitted only after the proper precautions have been taken for
the protection of all persons, work, and property.

B. Blasting shall be limited to the hours of 7:00 a.m. to 7:00 p.m., Monday
through Friday. Blasting is not allowed on Weekends or Holidays.

C. The Owner shall be notified 24 hours before blasts occur at any specific
location. The Contractor shall provide the Engineer with a schedule for all
blasts and shall notify the Engineer if any blast is delayed for more than one
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hour. However, the Contractor will be allowed to re-shoot missed holes and
tights, as they are uncovered without advance notice to the Engineer.

D. Acceptable Controlled Blasting methods will be those utilizing smooth wall
blasting, cushion blasting, and line drilling techniques. Use of “pre-splitting” in
shafts and surface excavations is specifically prohibited. Maximum drill round
lengths, including subdrilling shall not exceed 0.75 times the minimum
dimension of the tunnel or shaft opening. The first eight feet of any tunnel or
shaft excavation shall utilize rounds that do not exceed four feet in length.
The 4-foot round length restriction does not include subdrilling which shall not
exceed 6 inches.

E. Holes shall not be charged with explosives at the same time that drilling or
other mechanized equipment not needed to charge the round is being
operated within 50 feet of the blast area.

F. The first blasting operation shall be conducted by the Contractor as a test
case. The first test blasts shall be no larger than 25 percent of the planned
production design blast sized as measured by charge-weight-per-delay. The
second and third test blasts shall be no larger than 60 and 100 percent
respectively of the planned production design blast. Alternate test blasting
plans may be proposed by Contractor with approval of Engineer. After each
test blast and review of test blasting data, the Contractor and Engineer shall
meet to review the program. Modifications to the blasting program may be
required as a result of this review. Drilling and delay patterns, amount and
type of explosive to be used in subsequent production blasts shall be revised
according to the results of the test case.

G. Monitoring and recording of air-overpressure and vibration will be performed
by the Engineer for every blast round. The results will be provided to the
Contractor within 24 hours of the blast, for review. Changes in drilling and
delay patterns and amount of explosives shall be made when tests indicate
vibrations and/or overpressures in excess of that specified herein. Any major
changes in the production blast design shall be submitted to the Engineer.

H. All blasts in shaft and open cut excavations shall be covered with a sufficient
number of steel cable mats or other substantial covering device in order to
prevent injury to persons and property, including the structure and equipment
used in connection with shaft or tunnel operation, from flying rock or other
material.

|.  When blasting underground, the Contractor shall ventilate the shaft and
tunnel prior to personnel entering. After a blast is fired, all loose and
shattered rock or other loose material, which may endanger the structure or
the workers shall be removed and the excavation made safe before
proceeding with work. Before drilling of blast holes for a new round, the face
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J.

K.

shall be thoroughly cleaned and examined for missed holes and unexploded
charges. Blasting techniques shall be developed and improved as work
progresses. The fact that the removal of loose or shattered rock or other
loose material may enlarge the excavation beyond the required limits shall not
relieve the Contractor of responsibility for such removal and subsequent
additional backfill or concrete, and the Contractor shall not be entitled to
additional payment for overexcavation or overbreak.

All transportation of explosives on the surface or underground and any
handling, blast charging or tie-in operations shall be stopped immediately
upon the approach of an electrical storm, and all persons shall immediately
be evacuated from the blasting area to a place of safety. In shafts, tunnels or
other excavation handing explosives, loading of holes, connecting up or firing
of charges shall not be performed during an electrical storm and all persons
shall withdraw to a safe distance from a partially or totally loaded face.

During such storms, explosives on the surface shall be left in OSHA-approved
transport containers, delivery vehicles, day-storage boxes or in approved
storage magazines. At all times, explosives shall be watch-guarded and
secured by the Contractor’s personnel that are in safe locations.

All light and power circuits shall be disconnected and/or removed to a point
not less than 100 feet from the face while explosives are being transported
into the area and while the loading operations are taking place. During the
loading operations only OSHA approved lighting may be used.

3.02 WARNING SYSTEM

A. The Contractor shall erect signboards of adequate size stating that blasting
operations are taking place in the area, and such signs shall be clearly visible
at all points of access to the area. These signs shall also clearly display the
audible warning signals (horn signals) that will be used to warn all people in
the area of the impending blast.

B. An audible blast warning system shall be established, publicized, and
operated only during blasting hours.

C. The Contractor shall operate a system to ensure that blasting operations
shall not be undertaken until it can be demonstrated that all personnel are
accounted for and in a safe location.

3.03 BLASTING LIMITATIONS

A. The following limits on peak particle velocities and air blast overpressure, or
such lower limits as established by the Contractor’s Blasting Vibration
Consultant, shall apply:
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1. At structures and utilities in the vicinity of blasting operations, the peak
particle velocity resulting from blasting shall not exceed:

a. Frequency < 3 Hz: 0.2 inches/second.

b. Frequency 3 - 10 Hz: 0.5 inches/second.

c. Frequency 10 - 40 Hz: varying linearly 0.5 to 1.0 inches/second.
d. Frequency > 40 Hz: 1.0 inches/second

The above limits are adopted from modified blasting level criteria given
in U.S. Bureau of Mines Recommendations RI-8507.

2. In the permanent concrete work, the peak particle velocities resulting from
blasting shall not exceed two (2) inches per second.

3. At the nearest structure subject to damage from air blast overpressure, the
mean peak air blast overpressure shall not exceed 0.01 psi. Measure
readings for peak particle velocity in three (3) orthogonal directions by
equipment approved by the Owner that is either continually recording or
triggered by a preset level of vibration. Determine particle velocity in each
frequency range by spectral analysis. Zero crossing method to determine
frequency is not acceptable.

B. Air- overpressure shall not exceed 130 decibels when monitored with an
instrument with a 2-hertz high pass at any occupied structure. Air
overpressure monitoring shall take place at the nearest residential or
business structures susceptible to damage or claims of annoyance.

C. All measurements of blast-induced air-overpressure shall be done in
accordance with the standards developed by the Vibration Section of the
International Society of Explosives Engineers-1999.

D. No blasting is allowed within 40 feet of freshly placed concrete or grouted
rock until 12 hours has elapsed since placement.

E. Blasting within fifty (50) feet of permanent concrete work may be permitted
only after approval of the Contractor’s plans showing the relative positions of
the concrete, the area to be blasted, and the blasting technique to be
employed. All concrete work shall be protected by limiting the size of blasts,
covering blasts, and by other means until it is established that there is no
danger of damage caused by either vibration or flying rock.

F. Exercise all possible care in drilling and blasting operations to ensure the
stability of the remaining rock and to keep overbreak to a minimum. Written
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controlled blasting techniques to be used shall be submitted to the Owner for
approval.

G. Before the firing of any blast where flying material may result in damage to
persons, property, or the work, cover the rock to be blasted with suitable
matting and overburden to prevent flying debris. After a blast is fired, remove
all loose and shattered rock or other loose material that may endanger the
structure or the workers, and make the excavation safe before continuing with
the work. Carry out similar checks on previously excavated sections at least
every 48 hours and recheck the support system, tightening lagging, and
blocking, and adding rock dowels, mesh and other support measures as
required. Before drilling new blast holes, thoroughly clean the face and examine
the face for holes containing undetonated explosives.

3.06 SUSPENSION OF BLASTING

A. Blasting operations may be suspended by the Owner for any of the following
reasons:

1. The Contractor's safety precautions are inadequate.
2. Air overpressure or ground motion levels exceed specified limits.

3. Existing structural conditions on and off site are aggravated and are
damaged by blasting.

4. Blasting causes instability of slopes or causes damage to rock outside the
prescribed limits of excavation.

5. The results of the blasting, in the opinion of the Owner, are not
satisfactory.

6. Failure of the Contactor to adhere to the submitted and accepted blast
plan.

B. In the event that damage occurs due to blasting work, suspend all blasting
immediately and make a report to the Owner. Blasting operations shall not
resume until the Owner has approved the Contractor's revised blasting plan
with modifications correcting the conditions causing the suspension.

3.07 BLASTING RECORDS

A. Contractor shall maintain a record of each blast detonated. Document the
following records and information for each blast performed:

1. Depth of blast holes and the location of the blast point in relation to Project

stationing.
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2. Type, strength, and quantities of all explosives, types and quantities of
detonators, powder factor (Ibs/cy), and actual firing times of al charges.

3. Total explosive loadings per round and maximum charge per delay.
4. Type of rock blasted.
5. Reference to approved blast design submittal noting any modification.

6. Time spent scaling rock and approval of rock scaling by designated
individual.

7. On a diagram of the approved blast pattern indicate any holes not drilled,
drilled but not loaded, changes in spacing or in pattern of delay charges or
in loading of holes. Include notes explaining why changes were made.

8. Submit an evaluation of the blast indicating tights, areas of significant
overbreak and any recommended adjustments for future blasts.

9. Comments by the blaster in charge regarding any misfires, unusual
results, or unusual effects.

10. Date and exact firing time of blast; name of person in responsible charge
of loading and firing and blaster permit number.

11.Signature and title of person making recording entries.

12.Record of peak overpressure: Two copies of all blast vibration monitoring
data obtained independent of monitoring performed by the Engineer.
Submit hard copies of 4-channel waveforms for each blast.

13. Any other records required by federal, state and local codes, laws,
regulations and ordinances.

3.08 PRE-BLAST/POST-BLAST INSPECTIONS

A. Pre-blast and post-blast inspections shall be performed in conformance with
Section 01714 - Pre-Construction & Post-Construction Inspections and
Surveys.

B. If blasting causes excessive overbreak or excessive fracturing of the
surrounding rock, or is otherwise detrimental to the work, modify the blast
design as necessary to achieve the desired result, and resubmit it to the Owner.

3.09 DAMAGE REPAIR
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A. When blasting operations damage off-site properties or a portion of the work
or material surrounding or supporting the work, promptly repair or replace
damaged items to the condition that existed prior to the damage, to the
satisfaction of the Owner.

+++ END OF SECTION 02405 +++
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SECTION 02485
SEEDING

PART 1 - GENERAL

1.01

1.02

1.03

SCOPE OF WORK

A. The work covered by this section consists of furnishing all labor, equipment,

and material required to place topsoil, seed, commercial fertilizer, agricultural
limestone, and mulch material, including seedbed preparation, harrowing,
compacting, and other placement operations on graded earthen areas as
described herein and/or shown on the Drawings. In general, seeding
operations shall be conducted on all newly graded earthen areas not covered
by structures, pavement, or sidewalks; all cleared or grubbed areas that are
to remain as finish grade surfaces; and on all existing turf areas that are
disturbed by construction operations and which are to remain as finish grade
surfaces. Areas disturbed by borrow activities shall also be seeded according
to these specifications.

. The work shall include temporary seeding operations to stabilize earthen

surfaces during construction or inclement weather and to minimize stream
siltation and erosion. Temporary seeding shall be performed on any disturbed
area left exposed for a period greater than seven (7) days.

C. Areas disturbed by construction activities, shall be restored to their original

conditions with regard to surface grading, drainage, grass type (predominate),
or other landscape features.

RELATED WORK

A. Section 02000 — Site Work

B. Section 02125 - Temporary and Permanent Erosion and Sediment Control
C. Section 02486 — Sodding

D. Erosion and Sediment Control Plan

QUALITY ASSURANCE

A. Prior to seeding operations, the Contractor shall furnish to the Owner all

labels or certified laboratory reports from an accredited commercial seed
laboratory or a state seed laboratory showing the analysis and germination of
the seed to be furnished. Acceptance of the seed test reports shall not relieve
the Contractor of any responsibility or liability for furnishing seed meeting the
requirements of this section.
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B. Prior to topsoil operations, the Contractor shall obtain representative
samples and furnish soil test certificates including textural, pH, and organic
ignition analysis from the State University Agricultural Extension Services or
other certified testing laboratory.

1.04 ALTERNATE METHODS

A. The Contractor may propose alternate means and methods to establish a
satisfactory coverage of healthy grass of the type required. The Contractor
shall submit sufficient information to enable the Owner to assess the
acceptability of the alternate approach.

PART 2 - PRODUCTS
2.01 TOPSOIL

A. The Contractor shall place a minimum of 4 inches of topsoil over all graded
earthen areas and over any other areas to be seeded. The quality of topsoil
shall be acceptable to the Owner.

B. Topsoil shall be a friable loam containing a large amount of humus and shall
be original surface soil of good, rich, uniform quality, free from any material
such as hard clods, stiff clay, hardpan, partially disintegrated stone, pebbles
larger than %2 inch in diameter, lime, cement, bricks, ashes, cinders, slag,
concrete, bitumen or its residue, boards, sticks, chips, or other undesirable
material harmful or unnecessary to plant growth. Topsoil shall be reasonably
free from perennial weeds and perennial weed seeds, and shall not contain
objectionable plant material, toxic amounts of either acid or alkaline elements
or vegetable debris undesirable or harmful to plant life.

C. Topsoil shall be natural topsoil without admixture of subsoil material, and shall
be classifiable as loam, silt loam, clay loam, sandy loam, or a combination
thereof. The pH shall range from five and five tenths to seven (5.5 to 7.0).
Topsoil shall contain not less than five (5) percent or more than twenty (20)
percent, by weight, of organic matter as determined by loss on ignition of
oven-dried samples to sixty-five (65°C0 degrees centigrade.

2.02 SEED

A. Seed shall be delivered in new bags or bags that are sound and labeled in
accordance with the U. S. Department of Agriculture Federal Seed Act.

B. All seed shall be from the last crop available at time of purchase and shall not
be moldy, wet, or otherwise damaged in transit or storage.
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Seed shall bear the growers analysis testing to ninety eight (98) percent for
purity and ninety (90) percent for germination. At the discretion of the Owner,
samples of seed may be taken for check against the grower’s analysis.

. Species, rate of seeding, fertilization, and other requirements shall be as

necessary to successfully establish the required stand of grass.

2.03 FERTILIZER AND LIMING MATERIALS

A. Fertilizer and liming materials shall comply with applicable state, local, and
federal laws concerned with their production and use.

B. Commercial fertilizer shall be a ready mixed material of grade 18-46-0.
Container bags shall have the name and address of the manufacturer, the
brand name, net weight, and chemical composition.

C. Agricultural limestone shall be a pulverized limestone having a calcium
carbonate content of not less than 85 percent by weight. Agricultural
limestone shall be crushed so that at least 85 percent of the material shall
pass a No. 10 mesh screen and 50 percent shall pass a No. 40 mesh screen.

2.04 MULCH MATERIAL

A. All mulch materials shall be air dried and reasonably free of noxious weeds
and weed seeds or other materials detrimental to plant growth.

B. Mulch shall be composed of wood cellulose fiber, straw, or stalks, as
specified herein. Mulch shall be suitable for spreading with standard mulch
blowing equipment.

C. Wood-cellulose fiber mulch shall be as manufactured by Weyerhaeuser
Company, Conway Corporation, or equal.

D. Straw mulch shall be partially decomposed stalks of wheat, rye, oats, or other
approved grain crops.

E. Stalks shall be the partially decomposed, shredded residue of corn, cane,
sorghum, or other approved standing field crops.

2.05 MULCH BINDER

A. Mulch on slopes exceeding three to one (3 to 1) ratio shall be held in place by
the use of an approved mulch binder. The mulch binder shall be non-toxic to
plant life.

B. Emulsified asphalt binder shall be Grade SS-1, ASTM D 977. Cutback asphalt
binder shall be Grade RC 70 or RC 250.
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2.06

2.07

INOCULANTS FOR LEGUMES

A.

All leguminous seed shall be inoculated prior to seeding with a standard
culture of nitrogen-fixing bacteria that is adapted to the particular seed
involved.

WATER

A.

Water shall be clean, clear water free from any objectionable or harmful
chemical qualities or organisms and shall be furnished by the Contractor.

PART 3 - EXECUTION

3.01 PLACING TOPSOIL

A. Before placing or depositing topsoil upon any areas, all improvement within
the area shall be completed.

B. The areas in which topsoil is to be placed or incorporated shall be prepared
before securing topsoil for use.

C. Wetland and stream buffer locations to be topped with native soil stored
upland on the project site.

3.02 SEEDBED PREPARATION

A. Before fertilizing and seeding, all topsoil surfaces shall be trimmed and
worked to true line free from unsightly variation, bumps, ridges and
depressions, and all detrimental material, and roots. All stones larger than two
(2) inches in any dimension shall be removed from the soil. All non-residential
and residential areas shall be hand raked to remove all detrimental material,
roots, and stones

B. No earlier than twenty-four (24) hours before the seed is to be sown, the soil
surface to be seeded shall be thoroughly cultivated to a depth of not less than
two (2) inches with a weighted disc, tiller, pulvimixer, or other equipment, until
the surface is smooth.

C. If the prepared surface becomes eroded because of rain or for any other
reason, or becomes crusted before the seed is sown, the surface shall again
be placed in a condition suitable for seeding.

D. Ground preparation operations shall be performed only when the ground is in
a tillable and workable condition.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Seeding

Section 02485-4



3.03 FERTILIZATION AND LIMING

3.04

A.

Following seedbed preparation, fertilizer shall be applied to all areas to be
seeded so as to achieve an application rate 80 pounds per acre.

Fertilizer shall be spread evenly over the seedbed and shall be lightly
harrowed, raked, or otherwise incorporated into the soil for a depth of 7z inch.

Fertilizer need not be incorporated in the soil as specified above when mixed
with seed in water and applied with power sprayer equipment. The seed shall
not remain in water containing fertilizer for more than thirty (30) minutes when
a hydraulic seeder is used.

. Agricultural limestone shall be thoroughly mixed into the soil at a rate of one

to two (1 to 2) tons per acre. The specified rate of application of limestone
may be reduced by the Owner if pH tests indicate this to be desirable. It is the
responsibility of the Contractor to obtain such tests and submit the results to
the Owner for adjustment in rates.

It is the responsibility of the Contractor to make one application of
maintenance fertilizer at one-half the original rates applied in early spring
following initial establishment of cover.

SEEDING

A.

Seed of the specified group shall be sown as soon as preparation of the
seedbed has been completed. No seed shall be sown during high winds, nor
until the surface is suitable for working and is in a proper condition. Seeding
shall be performed during the periods shown below. Seed mixtures may be
sown together provided they are kept in a thoroughly mixed condition during
the seeding operation.

Seeds shall be uniformly sown by any approved mechanical method to suit
the slope and size of the areas to be seeded, preferably with a broadcast type
seeder, windmill hand seeder, or approved mechanical power drawn seed
drills. Hydroseeding and hydromulching may be used on steep embankments,
provided full coverage is obtained. Care shall be taken to adjust the seeder so
that the seeding’s are at the proper rate before seeding operations are
started, and to maintain their adjustment during seeding. Seed in hoppers
shall be agitated to present segregation of the various seeds in a seeding
mixture.

Immediately after sowing, the seeds shall be covered and compacted to a
depth of one-eighth to three-eighths (1/8 to 3/8) inch by a cultipacker or
suitable roller.
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D. Leguminous seeds shall be inoculated prior to seeding with an approved and
compatible nitrogen-fixing inoculant in accordance with the manufacturer’s
mixing instructions.

E. Stream buffer shall be seeded with native riparian grass mix; Roundstone
Seed Mix 168 or similar, applied at 10 Ibs. per acre or from the Buffer
Seeding Requirements Table.

Seeding Requirements Table

The seed shall be a mixture as shown in the Table below, and shall be applied at
the following rates shown:

Seeding Requirements

Season Type of Seed Pounds Per Acre
Unhulled Common Bermuda 45
Jan 1 - May 15 Kentucky 31 Fescue 300
Rebel Il Supreme 150
May 16 — Sept 1 Hulled Common Bermuda 75
Unhulled Common Bermuda 45
Sept 2 — Dec 31 Kentucky 31 Fescue 300
Rebel Il Supreme 150
Buffer Seeding Requirements
Season Type of Seed Pounds Per Acre
Switch Grass 40
Jan 1 —May 15 Virginia Wild Rye 20
Big Blue Stem 12
May 16 — Sept 1 Riparian Seed Mix 10
Fall Panicum® 1
Sept2-Dec31 ooy Tongue Grass* 3
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* Required to be mixed - riparian mitigation seed mix combinations to be applied at a
minimum rate of 10 Ibs per acre for each combined mix.

3.05 MULCHING

3.06

A.

All areas to be seeded shall be uniformly mulched in a continuous blanket
immediately after seeding when using Wheat straw at a minimum of two and
one-half (2%2) tons per acre or equivalent to two to four (2" to 4”) inches
thickness. The rate of application shall correspond to a depth of at least one
inch and not more than one and one half inches, according to the texture and
moisture content of the mulch material. It is intended that mulch shall allow
some sunlight to penetrate and air to circulate, at the same time shading the
ground, reducing erosion and conserving soil moisture. The Contractor shall
take steps necessary to prevent loss of mulch or bunching of mulch as
caused by the wind.

Mulch on slopes greater than three to one (3 to 1) ratio shall be held in place
by the use of an approved mulch binder. Binder shall be thoroughly mixed
and applied with the mulch. Emulsified asphalt or cutback asphalt shall be
applied at the approximate rate of five (5) gallons per one thousand (1,000)
square feet as required to hold the mulch in place.

The Contractor shall cover structures, poles, fence, and appurtenances if the
mulch binder is applied in such a way that it would come in contact with or
discolor the structures.

Mulch and binder shall be applied by suitable blowing equipment at closely
controlled application rates.

WATERING

A.

Contractor shall be responsible for maintaining the proper moisture content
of the soil to ensure adequate plant growth until a satisfactory stand is
obtained. If necessary, watering shall be performed to maintain adequate
water content in the soil. Water shall not be applied when there is danger of
freezing. In the event that official watering bans or water restrictions are in
effect, the Contract shall comply with applicable guidelines on watering for
new grassing.

. Watering shall be accomplished by hoses, tank truck, or sprinklers in such a

way to prevent erosion, excessive runoff, and overwatered spots.
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3.07 MAINTENANCE

A. Upon completion of seeding operations, the Contractor shall clear the area
of all equipment, debris, and excess material and the premises shall be left in
a neat and orderly condition.

B. The Contractor shall maintain all seeded area without additional payment
until final acceptance of the work by the Owner, including all regrading,
refertilizing, reliming, reseeding, remulching, and watering required. Seeding
work shall be repeated on defective areas until the Owner is satisfied that a
satisfactory uniform stand is accomplished Damage resulting from erosion,
gulleys, washouts, or other causes shall be repaired at the Contractor’s
expense by filling with topsoil, compacting, and repeating the seeding work.

3.08 VEGETATIVE STABILIZATION SCHEDULE

A. The Contractor shall stabilize disturbed areas as construction progresses.
The time duration limitations for stabilization of disturbed areas by either
temporary mulching (for 7 days or less), temporary grassing, permanent
grassing, or permanent sodding shall be as specified in Section 02125 -
Temporary and Permanent Erosion and Sediment Control; however,
unstabilized areas of the construction corridor shall not exceed one thousand
(1,000) linear feet on sanitary sewer sewers or water mains installed with
easements and three hundred (300) linear feet for all other projects.
Stabilization with permanent vegetation is preferred unless seasonal
limitations exist.

+++ END OF SECTION 02485 +++
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SECTION 02486
SODDING

PART 1 - GENERAL
1.01 DESCRIPTION

A. Sodding shall consist of establishing certain critical areas with sod as
designated on the drawings.

B. Areas disturbed by construction activities shall be restored to their original
conditions with regard to surface grading, drainage, grass type (predominate),
or other landscape features.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 02000 - Site Work
B. Section 02125 - Temporary and Permanent Erosion and Sediment Control
C. Section 02485 - Seeding
D. Erosion and Sediment Control Plan
1.03 ALTERNATE METHODS

A. The Contractor may propose alternate means and methods to establish a
satisfactory coverage of healthy grass of the type required. The Contractor
shall submit sufficient information to enable the Owner to assess the
acceptability of the alternate approach.

PART 2 - PRODUCTS
2.01 SOD

A. Sod shall consist of a live, dense, well-rooted growth of turf grass species as
noted on the Drawings. The sod shall be free from Johnson grass, nut grass
and other obnoxious grasses, of suitable character for the purpose intended
and for the soil in which it is to be planted. It shall be uninjured at the time of
planting.

B. Sod shall be uniform in thickness, having not over two (2) inches or less than
one (1) inch of soil.

C. Sod strips shall have a consistent width of twelve or eighteen (12 or 18)

inches.
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2.02 FERTILIZER

A. Fertilizer (10-10-10) used in connection with sodding, shall contain ten (10)
percent nitrogen, ten (10) percent phosphoric acid and ten (10) percent
potash. The fertilizer shall be furnished in standard containers with the name,
weight, and guaranteed analysis of the contents clearly marked. The
containers shall ensure proper protection in handling and transporting the
fertilizer. All commercial fertilizer shall comply with local, state, and federal
fertilizer laws.

B. Ammonium nitrate shall be a standard commercial product, shall conform to
the requirements for other commercial fertilizers as specified above, and shall
have a minimum of thirty-three and one-half (33%%2) percent nitrogen.

2.03 LIME

A. Agricultural limestone shall contain not less than eighty-five (85) percent of
calcium carbonate and magnesium carbonate combined and shall be crushed
so that at least eighty-five (85) percent shall pass the No. 10 mesh sieve and
fifty (50) percent shall pass a No. 40 mesh screen.

2.04 WEATHER LIMITATIONS

A. Sod shall be placed only when the soil is moist and favorable to growth. No
placement shall occur unless weather and soil conditions are considered
favorable for the successful establishment of the particular sod type being
placed.

PART 3 - EXECUTION
3.01 SODDING

A. The area to be sodded shall be constructed to the lines and grades indicated
on the Drawings and the surface loosened to a depth of not less than three
(3) inches with a rake or other device. As applicable, clean, uniform topsoil
shall be placed to provide a rich bed for root growth. If necessary, the area
shall be sprinkled until saturated at least one (1) inch in depth and kept moist
until the sod is placed thereon. Immediately before placing the sod, the
fertilizer shall be uniformly applied at the rate of twenty-five (25) pounds of
Grade 10-10-10, or equivalent, per one thousand (1,000) square feet.
Agricultural limestone shall be applied at the rate of one hundred (100)
pounds per one thousand (1,000) square feet.

B. The entire area shall be thoroughly covered with sod. Sod shall be placed on
the prepared surface with edges in close contact and, as far as possible, in a
position to break joints.
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C. Sod shall be maintained moist from time of removal until reset but shall be
placed as soon as practicable after removal from place where growing.
Immediately after placing, it shall be rolled with a roller or hand tamped to the
satisfaction of the Owner.

D. Sod on slopes steeper than three to one (3 to 1) shall be held in place by
wooden pins about one (1) inch square and six (6) inches long, driven
through the sod into the soil until they are flush with the top of the sod.

3.02 WATERING AND MAINTENANCE

A. Sod shall be watered for a period of two (2) weeks after which ammonium
nitrate shall be applied at the rate of three (3) pounds per one thousand
(1,000) square feet and the sod given a final watering. Water shall not be
applied when there is danger of freezing. In the event that official watering
bans or water restrictions are in effect, the Contractor shall comply with
applicable guidelines on watering for new grassing.

B. The Contractor shall not allow any equipment or material to be placed on
any planted area and shall erect suitable barricades and guards to prevent his
equipment, workers, or the general public from traveling over any area
planted with sod.

C. It shall be the obligation of the Contractor to secure a satisfactory growth of
grass before final acceptance of the project by the Owner

3.03 VEGETATIVE STABLIZATION SCHEDULE

A. The Contractor shall stabilize disturbed areas as construction progresses.
The time duration limitations for stabilization of disturbed areas by either
temporary mulching for seven (7) days or less, temporary grassing,
permanent grassing or permanent sodding shall be as specified in Section
02125 - Temporary and Permanent Erosion and Sediment Control;
however, unstabilized areas of the construction corridor shall not exceed one
thousand (1,000) linear feet on sanitary sewer sewers or water mains
installed within easements and three hundred (300) linear feet for all other
projects. The permanent vegetative stabilization method is preferred unless
seasonal limitations exist.

+++ END OF SECTION 02486 +++
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SECTION 02510
ASPHALT PAVING

PART 1 - GENERAL
1.01 SCOPE:

A. The work under this Section includes, but it is not necessarily limited to, the
furnishing and installation of all asphalt paving materials and pavement base
materials as indicated on the Drawings and as necessary for the proper
performance of this work.

B. Related Work Specified Elsewhere:
Section 02200 - Earthwork.
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the
General Conditions of the Contract Documents. In addition, the following
specific information shall be provided:

1. Batch design.
2. Density and viscosity tests on each run.

3. Weight slips for pavement base and asphalt paving materials.
1.03 QUALITY ASSURANCE:

A. Unless otherwise indicated on the Drawings or herein specified, all work under
this Section shall be performed in accordance with the current Georgia
Department of Transportation Standard Specifications.

B. Furnish weight slips for all material incorporated in the Project to verify that the
required tonnage has been applied.

1.04 PRODUCT HANDLING:

A. Protection: Use all means necessary to protect the materials
of this Section before, during and after installation and to protect the installed
work and materials of all other trades.

B. Replacement: In the event of damage, immediately make
all repairs and replacements necessary to gain the approval of the Engineer
at no additional cost to the Owner.
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PART 2 - PRODUCTS
2.01 MATERIALS:

A. General: All materials and products for the work under this Section shall
conform to the current Georgia Department of Transportation Standard
Specifications except as otherwise specified herein.

B. Graded Aggregate Base: The sub-base shall be a minimum of 6-inches thick
and a width equal to the width of the finished paving. Aggregate base shall be
Class A meeting the requirements of the Georgia Department of
Transportation Specification Section 815.01. Compact to at least 95%
Standard Proctor Density. (ASTM D-698)

C. Base: The base for all paved roadways shall conform to the requirements of
the Georgia Department of Transportation Specifications for the Hot Mix
asphalt Section 828 Type "B".

D. Surface Course: The surface course for all pavement, including paint or tack
coat when required by the Engineer, shall conform to the requirements of the
Georgia Department of Transportation Specifications for Asphaltic Concrete,
Section 828, Type "E".

E. Prime coat shall be in accordance with Section 412 of the DOT Standard
Specifications.

F. Tack coat shall conform to Section 413 of the DOT Standard Specifications.
PART 3 - EXECUTION
3.01 EXCAVATING. FILLING AND GRADING:

Perform excavating and filling in accordance with Section 02200 entitled
"Earthwork" of these Specifications.

3.02 INSTALLATION:

A. Asphaltic construction shall be performed in accordance with Section 400 of
the Georgia Department of Transportation "Standard Specifications,
Construction of Roads and Bridges".

B. Place each course in the required quantities so that
when compacted, they will conform to the indicated grade, cross section and
minimum thickness as specified or as indicated in the Drawings.
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3.03 CLEANING;

A. Prior to acceptance of the work of this Section, clean the pavement and
related areas in accordance with the requirements of the General Conditions
of the Contract Documents.

+++ END OF SECTION 02510 +++
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SECTION 02521
CONCRETE SIDEWALKS, CURBS AND GUTTERS

PART 1 - GENERAL
1.01 SCOPE

A. Work described in this Section includes furnishing all labor, materials,
equipment, tools and incidentals required for construction of concrete
sidewalks, concrete monolithic sidewalk and curb, concrete header curb,
concrete curb, concrete gutter and concrete combined curb and gutter, which
shall consist of monolithic curb and gutter respectively, all constructed of
Portland cement concrete, at the locations, and to the lines, grades, cross
section, form and dimensions indicated on the Drawings.

B. Cement concrete sidewalks, concrete monolithic sidewalk and gutter, concrete
header curb, concrete curb, concrete curb, gutter and combined curb and
gutter shall include all necessary excavation, unless otherwise indicated, and
subgrade preparation; backfilling, and final clearing up; and completion of all
incidentals thereto, as indicated on the Drawings or as directed by the
Engineer.

C. Related Work Specified Elsewhere:

1. Section 02110 - Clearing and Grubbing.
2. Section 02200 - Earthwork.

3. Section 02510 - Asphalt Paving.

4. Section 03200 - Concrete Reinforcement

5. Section 03300 - Cast-In-Place Concrete.
1.02 PRODUCT HANDLING

A. Protection: Use all means necessary to protect concrete materials before,
during and after installation and to protect the installed work and materials of
all other trades.

B. Replacement: In the event of damage, immediately make all repairs and
replacements necessary to the satisfaction of and approval of the Engineer at
no additional cost to the Owner.

1.03 SUBMITTALS
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A.

Submittals shall be made in accordance with the requirements of the General
Conditions of the Contract Documents.

PART 2 - PRODUCTS
2.01 CONCRETE REINFORCEMENT

A.

Concrete reinforcement shall conform to Section 03200 - Concrete
Reinforcement and Dowelling.

2.02 CONCRETE AND RELATED MATERIALS

A.

General: Concrete and related materials including, but not necessarily limited
to, joint materials, membranes and curing compounds shall conform to
Section 03300 - Cast-In-Place Concrete.

Class: All concrete for all non-structural flatwork shall be Class B 4,000 psi
and conform to requirements of Section 03300. Concrete for Pump Stations,
Wet-wells, and Pump station pads should be as specified in the Owner
Standards

Water used in mixing concrete shall be fresh, clean, potable water free from
injurious amounts of oil, acid, alkali, vegetable, wastewater and/or organic
matter.

Admixtures shall meet the following requirements:

1. Except as herein specified, no curative or hardening admixtures shall be
used.

2. An air entrainment agent capable of providing 3 to 6 percent air shall be
used. Air entraining admixtures which are added to concrete mixtures
shall conform to ASTM C 260 for Air Entraining Admixtures for Concrete.

Sub-base shall be constructed of durable material such as bank-run gravel.
Minimum depth of sub-base shall be 3-inches.

Joint filler shall be a non-extruding joint material conforming to AASHTO M21
3 for Preformed Expansion Joint Fillers for Concrete Paving and Structural
Construction (non-extruding and resilient bituminous types). The filler for each
joint shall be furnished in a single piece for the full depth and width required
for the joint unless otherwise specified by the Engineer.

PART 3 - EXECUTION

3.01 EARTHWORK
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A. General: All earthwork shall be performed in accordance with Section 02200 -
Earthwork, and as specified in this Section.

B. Backfilling

1. After the subgrade for sidewalks is compacted and at the proper grade,
spread 3 inches or more of sub-base material. Sprinkle with water and
compact by rolling or other approved method. Top of the compacted
gravel shall be at the proper level to receive the concrete.

2. After the concrete has set sufficiently, the spaces on both sides of the
curb, gutter, and combined curb and gutter shall be backfilled, and the
materials compacted and left in a neat and workmanlike condition.

3. Curbs to be used in the construction of asphalt pavements shall be
backfilled prior to placement of base material for asphalt pavement.

3.02 SUBGRADE PREPARATION

A. The subgrade shall be formed by excavating to the required depth below the
finished surface of the respective types, in accordance with the dimensions
and designs indicated on the Drawings or as directed by the Engineer and
shall be of such width as to permit the proper installation and bracing of forms.
The subgrade shall be compacted by hand tamping and all soft, yielding or
unsuitable material shall be removed and backfilled with satisfactory material
and again compacted thoroughly to minimum of ninety-five percent (95%) of
the modified proctor maximum dry density as determined by ASTM D1557..
The finished grade shall be to the dimensions and design indicated on the
Drawings or as directed by the Engineer for the bottom of the proposed
construction.

3.03 CONCRETE CURB AND GUTTER CONSTRUCTION

A. Construct curbs to lines and grade shown or established by the Engineer.
Curbs shall conform to the details shown on the Drawings.

B. Forming:

1.  Forms shall be metal and of an approved section. They shall be straight,
free from distortions, and shall show no vertical variation greater than 1/4-
inch in 10 feet, and shall show no lateral variation greater than “-inch in
10 feet from the true plane surface on the vertical face of the form.

2. Forms shall be of the full depth of the structure and be so constructed as
to permit the inside forms to be securely fastened to the outside forms.
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Securely hold forms in place true to the lines and grades indicated on the
Drawings.

4. Wood forms may be used on sharp turns and for special sections as
approved by the Engineer.

5.  Where wooden forms are used, they shall be free from warp and the
nominal depth of the structure.

6. All mortar and dirt shall be removed from forms and all forms shall be
thoroughly oiled or wetted before any concrete is deposited.

7. The supply of forms shall be sufficient to permit their remaining in place at
least 12 hours after the concrete has been placed.

C. Joints:

1. Joints shall be constructed as indicated on the Drawings and as
specified.

2. Construct joints true to line with their faces perpendicular to the surface of
the structure and within “4-inch of their designated position.

3. Thoroughly spade and compact the concrete at the faces of all joints to fill
all voids.

4. Install expansion joint materials at the point of curve at all street returns.

5. Install expansion joint material behind the curb at abutment to sidewalks
and adjacent structures.

6. Place contraction joints every 10 feet along the length of the curbs and
gutters.

7. Form contraction joints using steel templates or division plates which
conform to the cross section of the structure. Leave the templates in
place until the concrete has set sufficiently to hold its shape, but remove
them while the forms are still in place.

8. Contraction joint templates or plates shall not extend below the top of the
steel reinforcement or shall be notched to permit the reinforcement to be
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continuous through the joint.

9. Contraction joints shall be a minimum of 1-1/2-inches deep.
D. Finishing:

1. Strike off the surface with a template, and finish the surface with a wood
float using heavy pressure, after which, contraction joints shall be made
and the surface finished with a wood float or steel trowel.

2. Finish the face of the curbs at the top and bottom with an approved
finishing tool of the radius indicated on the Drawings.

3. Finish edges with an approved finishing tool having a 1/4-inch radius.

4. Provide a final broom finish by lightly combing with a stiff broom after
troweling is complete.

5. The finished surface shall not vary more than 1/8-inch in 10 feet from the
established grade.

E. Concrete Curing:

1.  After finishing operations have been completed and immediately after the
free water has left the surface, the surface of the structure shall be
completely coated and sealed with a uniform layer of curing compound
specified in Section 03300 - Cast-In-Place Concrete.

2. The compound shall be applied in one or two applications as directed by
the Engineer. When the compound is applied in two (2) increments, the
second application shall follow the first application within 30 minutes.

3. The compound shall be applied continuously by means of an automatic
self-propelled, pressure sprayer as approved by the Engineer at the rate
directed by the Engineer, but not less than 1 gallon per 200 square feet
of surface.

4. The equipment shall provide adequate stirring of the compound during
application.

5. Should the method of applying the compound not produce uniform
coverage, its use shall be discontinued, and the curing shall be by
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F.

another method approved by the Engineer.
Protection:

1. Provide and use sufficient coverings for the protection of the concrete in
case of rain or breakdown of curing equipment.

2. Provide necessary barricades and lights to protect the work and rebuild or repair to
the approval of the Engineer. All damage caused by people, vehicles, animals,
rain, the Contractor's operations and the like shall be repaired by the Contractor
at no additional expense to the Owner.

3.04 SIDEWALK CONSTRUCTION

A.

B.

Sidewalks shall be 4 inches thick.

At locations where the new sidewalk is to abut existing concrete, sawcut
concrete for a depth of 2 inches and chip the old concrete back to sound
material on a straight line, clean the surface, and apply a neat cement paste
just prior to pouring the new sidewalk.

Joint:

1. Place preformed asphalt expansion joints as in the adjacent curb, where
the sidewalk ends at the curb, and around posts, poles, or other objects
protruding through the sidewalk.

2. Provide contraction joints transversely to the walks at locations opposite
the construction joints in the curb. These joints shall be straight and at
right angles to the surface of the walk.

Finishing:

1.  Broom the surface with a fine-hair broom at right angles to the length of
the walk and tool all edges, joints, and markings. Mark the walks
transversely with a jointing tool.

Concrete Curing

1. After the finishing operations have been completed and immediately after
the free water has left the surface, the surface of the structure shall be
completely coated and sealed with a uniform layer of curing compound
specified in Section 03300, Cast-In-Place-Concrete.
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2. The compound shall be applied in one or two applications as directed by
the Engineer. When the compound is applied in two (2) increments, the
second application shall follow the first application within 30 minutes.

3. The compound shall be applied continuously by means of an automatic
self-propelled pressure sprayer as approved by the Engineer at the rate
directed by the Engineer, but not less than 1 gallon per 200 square feet
of surface.

4. The equipment shall provide adequate stirring of the compound during
application.

5. Should the method of applying the compound not produce uniform
coverage, its use shall be discontinued, and the curing shall be by
another method approved by the Engineer.

Protection:

1. Protect the sidewalks from damage for a period of seven days.

2. All damage caused by people, vehicles, rain, animals and the

Contractor, shall be repaired by the Contractor at no additional expense
to the Owner.

3.05REPLACEMENT CONCRETE CURB AND SIDEWALK

A.

C.

When a section is removed, the existing sidewalk or curb shall be cut to a neat
line, perpendicular to both the centerline and the surface of the concrete slab.
Existing concrete shall be cut along the nearest existing construction joints; if
such joints do not exist, the cut shall be made at minimum distances shown on
the Drawings.

Existing concrete sidewalks and curbs that have been cut and removed for

construction purposes shall be replaced with the same width and surface as the
portion removed. sidewalks shall have a minimum uniform thickness of 4-
inches. The new work shall be neatly jointed to the existing concrete so that the
surfaces of the new work shall form an even, unbroken plane with the existing
surfaces.

All work shall conform to the requirements for new sidewalks and curbs as
detailed in this Section.
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3.06 CLEANING

A. All excess or unsuitable material shall be disposed of as specified in Section
02050 - Demolition.

B. All surfaces of the Work and adjacent surfaces shall be broom clean.
Contractors shall use pressure washing and other means approved by the

Engineer to remove splashed and spilled concrete from the Work and
adjacent surfaces.

C. Disturbed seeded areas shall be reseeded per requirements of Section 02485

- Seeding.
+++ END OF SECTION 02521 +++
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SECTION 02534
HIGH DENSITY POLYETHYLENE PIPE

PART 1 GENERAL

1.01

A.

1.02

1.03

SCOPE

The Contractor shall furnish all labor, materials, equipment and incidentals
required to install and test all high density polyethylene pipe (HDPE) as shown
on the Drawings and as specified herein.

This section covers high density polyethylene (HDPE) pipe ranging in sizes from
4-inches to 63-inches in diameter.

SUBMITTALS

Submittals shall be made in accordance with the requirements of the General
Conditions of the Contract Documents. In addition, the following specific
information shall be provided:

1. Product Data: The Contractor shall submit, for the Engineer's approval,
descriptive details and shop drawings covering full details of pipe, fittings,
specials, joints and the assembly thereof, joint materials and details thereof,
and full details and cuts of all castings to be incorporated into the Work.

2. Manufacturer’s Certificate: The Contractor shall submit a Manufacturer’s
Certificate certifying that products meet or exceed specified requirements.

QUALITY ASSURANCE

Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following standards,
except as otherwise shown on the Drawings or specified herein.

1. ANSI/AWWA C906 - Standard for Polyethylene (PE) Pressure Pipe and
Fittings, 4-in. Through 63-in. for Water Distribution and Transmission

2. ASTM D 2239 — Standard Specification for Polyethylene (PE) Plastic Pipe
(SIDR - PR) Based on Controlled Inside Diameter

3. ASTM D2657 — Standard practice for Heat Fusion Joining of Polyolefin Pipe
and Fittings

4. ASTM D3350 — Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials
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1.04

1.05

C.

5. ASTM D3035 — Standard Specification for Polyethylene (PE) Plastic Pipe
(DR - PR) Based on Controlled Inside Diameter

6. ASTM F714 — Standard Specification for Polyethylene (PE) Plastic Pipe (DR
— PR) Based on Outside Diameter

7. ASTM F1417 — Standard Practice for Installation Acceptance of Plastic Non
pressure Sewer Lines Using Low Pressure Air

8. ASTM F2164 — Standard Practice for Field Leak Testing of Polyethylene (PE)
Pressure Piping Systems Using Hydrostatic Pressure

9. ANSI/NSF 14/61 — Drinking Water System Components — Health Effects

(Not Used)

TRANSPORTATION AND HANDLING

Unloading: Furnish equipment and facilities for unloading, handling, distributing
and storing pipe, fittings and accessories. Make equipment available at all times for
use in unloading. Do not drop or dump materials. Any materials dropped or
dumped will be subject to rejection without additional justification.

Handling: Handle pipe, fittings and accessories carefully to prevent shock or
damage. Handle pipe by rolling on skids, forklift, or front loader. Do not use
material damaged in handling.

STORAGE AND PROTECTION

Store all pipe which cannot be distributed along the route. Make arrangements for
the use of suitable storage areas.

Stored materials shall be kept safe from damage. The interior of all pipes, fittings
and other appurtenances shall be kept free from dirt or foreign matter at all times.

Pipe shall be stored in accordance with the manufacturer's recommendations.

PART 2 PRODUCTS

2.01 GENERAL
A. HDPE materials and pipe shall be manufactured, inspected, sampled and tested
in accordance with the requirements of ANSI/AWWA C906 and this section.
B. Sections of pipe with cuts, gouges or scratches on the outside pipe surface that
exceed 5 percent of the wall thickness of the pipe shall be removed completely
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and the pipeline rejoined. The inside diameter surface shall be free of cuts,
gouges and scratches.

2.02 MATERIALS

A. HDPE piping components shall be manufactured from materials that conform to
the requirements of ASTM D3350.

B. Bolts and nuts for buried mechanical joining of components such as flanges shall
be made of non-corrosive, high strength, low-alloy steel having the
characteristics specified in ANSI/AWWA C111/A21, regardless of any protective
coating.

2.03 PIPE

A. Pipe shall have the nominal dimensions shown with an IPS outside diameter
basis the dimensions and tolerances specified in ANSI/AWWA C906.

B. Pipe shall conform to the following:

Nominal outside diameter, inches 8
Dimension ratio (DR) 9
Pressure class in accordance with ANSI/AWWA 250
C906

C. Pipe Identification
1. Pipe identification shall conform to the requirements of ANSI/AWWA C906.

2. Color identification shall be either striped by co-extruding longitudinal color
markings or shall be solid color as follows:
a. Blue — water
b. Green — sanitary sewer
2.04 FITTINGS

A. All molded fittings and fabricated fittings shall be fully pressure rated to match the
pipe SDR pressure rating to which they are made. All fittings shall be molded or
fabricated by the pipe manufacturer. Contractor fabricated fittings shall not be
allowed.

B. The manufacturer of the HDPE pipe shall supply all HDPE fittings and
accessories as well as any adapters and/or specials required to complete the
work as shown on the Drawings and as specified herein.
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C. Allfittings shall be installed using butt-fused fittings. No size-on-size wet taps
shall be permitted.

D. All transitions from HDPE pipe to pipes of other materials shall be in accordance
with the HDPE pipe manufacturer's recommendations and specifications. Solid
sleeves shall not be allowed between material transitions.

PART 3 EXECUTION
3.01 INSTALLATION
A. General

1. HDPE may be installed by standard open trench excavation and backfill
method as specified in Section 02225 - Trench Excavation and Backfill.

2. Prior to the installation of any pipe, a meeting shall be called by the
Contractor, to include the Contractor, the pipe manufacturer, and the
Engineer to review recommended procedures, to include pipe joining
techniques and quality control.

3. Unless otherwise specified, pipe shall be installed in accordance with the
manufacturer’s instructions.

B. Joining

1. Sections of polyethylene pipe shall be joined into continuous lengths on the
job site above ground. Unless otherwise specified, joining shall be by the butt-
fusion method performed in accordance with the pipe manufacturer’'s
recommendations and ASTM D2657. Socket fusion, extrusion welding and
hot gas welding shall not be allowed. Butt-fusion joining shall be 100 percent
efficient offering a joint strength equal to or greater than the tensile strength of
the pipe.

2. Flanges, unions grooved couplers, transition fittings may be used to
mechanically connect HDPE pipe without butt-fusion only when approved by
the Engineer. Mechanical connections shall be as recommended by the pipe
manufacturer.

3. The pipe supplier shall be consulted to obtain machinery and expertise for the
joining by butt-fusion of HDPE pipe and fittings. No pipe or fittings shall be
joined by fusion by any of the Contractor’s personnel unless they are
adequately trained and qualified in the fusion techniques involved. Butt-fusion
joining shall yield a joint strength equal to or greater than the tensile strength

of the pipe.
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3.02 CLEANING

A. At the conclusion of the work, the Contractor shall clean all pipe by flushing with
water or other means to remove all dirt, stone wood or other materials which may
have entered the pipe during construction.

B. (Not Used)

3.03 INSPECTION AND TESTING

A. Water Mains

1. All sections of pipelines shall be hydrostatically pressure tested in accordance
with ASTM F2164 and these specifications. A section of the pipeline will be
considered ready for testing after completion of backfilling.

2. Water used for flushing and testing pipelines and other construction purposes
shall be furnished by the Contractor.

3. Each segment of pipeline between valves shall be tested individually.

4. Test Preparation

a.

For pipelines less than 24-inches in diameter, flush sections thoroughly at
flow velocities, greater than 2.5 feet per second, adequate to remove debris
from pipe and valve seats. For pipelines 24-inches in diameter and larger,
the pipe line shall be carefully swept clean, and mopped if directed by the
Engineer. Partially open valves to allow the water to flush the valve seat.

Provide temporary blocking, bulkheads, flanges and plugs as necessary, to
assure all new pipe, valves and appurtenances will be pressure tested.

Before applying test pressure, air shall be completely expelled from the
pipeline and all appurtenances.

. Fill pipeline slowly with water. Provide a suitable pump with an accurate

water meter to pump the line to the specified pressure.

The differential pressure across a valve shall equal the maximum possible,
but not exceed the rated working pressure. Where necessary, provide
temporary backpressure to meet the differential pressure restrictions.

Valves shall not be operated in either the opening or closing direction at
differential pressures above the rated pressure.
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5. Test Pressure: Test the pipeline at 150 psi measured at the lowest point for at
least two hours.

6. At the conclusion of the work, the Contractor shall thoroughly clean all new
pipelines by flushing with water or other means to remove all dirt, stone, pieces
of wood or other material which may have entered the pipeline during the
construction period.

7. The Contractor shall be responsible for legal disposal of all water used for
flushing and testing.

B. Sewers

1. All sections of the pipeline shall be tested in accordance with ASTM F1417. A
section of the pipeline will be considered ready for testing after completion of
backfilling.

3.04 CLEANUP

A. After completing each section of the pipeline, the Contractor shall remove all
debris and construction materials and equipment from the site of the Work; grade
and smooth over the surface on both sides of the pipeline; and leave the entire
construction area in a clean, neat, and serviceable condition. The Contractor
shall restore the site of the Work to the original or better condition.

B. (Not Used)

+ + + END OF SECTION 02534 + + +
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SECTION 02535
GRAVITY FLOW SANITARY SEWERS
PART 1 - GENERAL

1.01 SCOPE

A. The work covered under this section includes furnishing all labor,
equipment, and materials required to furnish, install, test, and inspect
gravity flow sanitary sewers as shown on the Plans and specified in this
section.

B. Unless directed otherwise in writing by the Engineer, the Contractor shall
use only the pipe sizes and materials specifically designated on the Plans.

C. Related Work Specified Elsewhere:
1. Section 02060 - Crushed Stone Aggregate
2. Section 02200 - Earthwork
Section 02140 - Dewatering
Section 02537 - Ductile Iron Sanitary Sewer Pipe and Fittings
Section 02641 - Precast Concrete Manholes

Section 02650 - Testing for Acceptance of Sanitary Sewers

N o o &

Section 02920 - Site Restoration
8. Section 03300 - Cast-In-Place Concrete
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the
General Conditions of the Contract Documents. In addition, the following
specific information shall be provided:

1. The Contractor shall submit proposed methods, equipment,
materials, and sequence of operations for sewer construction. The
Contractor shall plan operations to minimize disruption of utilities
and to occupied facilities on adjacent property.

2. The Contractor shall submit manufacturers' instructions indicating
special procedures required to install products specified.
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5.

The Contractor shall submit certifications that products meet or
exceed the requirements specified in these Specifications.

The Contractor shall submit a set of plans (modified to show as-
built conditions.)

The Contractor shall submit test reports.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

1. AASHTO T180 - Standard Specification for Moisture-Density
Relations of Soils Using a 4.54 kg (10-lb) Rammer and a 457-mm
(180-in) Drop.

2. ASTM A746 - Standard Specification for Ductile Iron Gravity Sewer
Pipe.

3. ASTM C76 - Standard Specification for Reinforced Concrete
Culvert, Storm Drain, and Sewer Pipe.

4. ASTM D698 - Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600
kKN-m/m3)).

5. ASTM C700 — Standard Specification for Vitrified Clay Pipe, Extra
Strength, Standard Strength and Perforated.

6. ASTM D1557 - Standard Test Method for Laboratory, Compaction
Characteristics of Soils Using Modified Proctor Effort (56,000 ft-
Ibf/ft3 (2,700 kN-m/m3)

7. ASTM D2922 - Standard Test Method for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth).

8. ASTM D3017 - Standard Test Method for Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow Depth).

9. American Water Works Association (AWWA), Latest Revisions.
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B. The Contractor shall provide the Engineer with the product manufacturers’
written certification that all products furnished comply with all applicable
provisions of these Specifications. Except as may be modified herein, all
materials used in the manufacture of pipe, linings, manholes, and castings
shall be new and shall be tested in accordance with the referenced
standards, as applicable.

C. The sewer pipe shall be tested and inspected at the place of manufacture
for all requirements of the latest applicable ASTM standards, and certified
copies of the test report covering each shipment shall be submitted to the
Engineer prior to laying. After delivery, pipe and fittings will be subject to
inspection by and approval of the Engineer. No broken, cracked,
misshaped, or otherwise damaged or unsatisfactory pipe, fittings, or
damaged concrete lining shall be used.

D. Each pipe shall be clearly marked as required by the governing ASTM
standard specifications to show pipe class, date of manufacture, date
coated, type of coating, and manufacturer’s trademark.

E. All pipe, accessories, and specials shall be new material.

F. All pipes shall be inspected upon arrival. If any portion of a shipment is
found to be defective in diameter or thickness, the entire shipment shall be
rejected and removed from the site of the Work at no cost to the Owner.
Each section of pipe shall again be thoroughly inspected immediately prior
to lowering it into the trench to insure that the interior is clean and to check
for joint scratches, chipped ends, and imperfect gasket seats. Any defective
pipe or fitting discovered after the pipe is laid shall be removed and replaced
with a satisfactory pipe or fitting without additional charge.

1.04 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. The Contractor shall inspect pipe materials and fittings upon arrival at the
site of the Work.
B. The Contractor shall handle and store pipe materials and fittings to

protect them from damage due to impact, shock, shear, or free fall. The
Contractor shall not drag pipe and fittings along the ground. The
Contractor shall not roll pipe unrestrained from delivery trucks.

C. The Contractor shall use mechanical means to move or handle pipe. The
Contractor shall employ acceptable clamps, rope, or slings around the
outside barrel of pipe and fittings.

PART 2 - PRODUCTS

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Gravity Flow Sanitary Sewers
02535-3



2.01 PIPE MATERIALS

A. All materials used in the construction of gravity flow sanitary sewers shall
be new, unused, and shall be of the sizes indicated on the Plans.

B. All materials shall be in strict compliance with the required standards and
specifications including ASTM, ANSI, and AWWA.

C. At points of the sewer where a change in pipe classification is shown on
the Plans, the Contractor may begin at the next joint of pipe rather than
cutting the pipe and constructing a collar unless there is a change in
horizontal or vertical alignment. In the event the pipe is cut, there shall be
no torch cutting, only saw cutting will be allowed.

D. Ductile Iron Pipe and fittings shall conform to the requirements of Section
02537 - Ductile Iron Sanitary Sewer Pipe and Fittings.

E. Reinforced Concrete Storm Drains shall conform to the requirements of
Section 02536 - Reinforced Concrete Storm Drain.

F. Polyvinyl Chloride Gravity Sewer Pipe shall conform to the requirements
Section 02545 - Polyvinyl Chloride Gravity Sewer Pipe.

2.02 APPURTENANCES

A. Manholes shall conform to the requirements of Section 02641 - Precast
Concrete Manholes.

2.03 BACKEFILL

A. Pipe backfill materials shall conform to the requirements of Section 02324
- Trenching and Trench Backfilling.

B. Topsoil shall conform to the requirements of Section 02920 - Site
Restoration.

PART 3 - EXECUTION

3.01 GENERAL

A. All activities shall be performed in accordance with the manufacturers'
recommendations and regulations established by OSHA. Particular
attention shall be drawn to those safety requirements involving working
with scaffolding and entering confined spaces.
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B. The Contractor shall identify the locations of all existing underground
utilities prior to commencing excavation activities. The Contractor shall
consult with utility companies to verify the locations of existing
underground utilities.

C. The Contractor shall notify the agency or company owning any utility line
which is damaged, broken, or disturbed. The Contractor shall obtain
approval from the Engineer and the utility owner prior to performing any
temporary or permanent repairs, or relocation of utilities.

D. The Contractor shall install and operate a dewatering system in
accordance with the requirements of Section 02140 - Dewatering.

3.02 PIPE LAYING

A. The Contractor shall install the pipe in accordance with the pipe
manufacturer’'s recommendations and as specified in this section.

B. The Contractor is responsible for accurately placing pipe to the exact line
and grade shown on the Plans. The control of vertical and horizontal
alignments shall be accomplished by the use of a laser beam instrument.
When a laser is used, the elevation and alignment of the pipe shall be
checked by transit and level rod every fifty (50) feet for smaller pipe and
every joint for pipe forty-eight (48) inches and larger. Other approved
methods of controlling vertical and horizontal alignments may be used if
specifically authorized by the Engineer. The pipe section may be
adjusted by the use of "come-along" of approved design and anchorage.
The practice of bumping or snatching (with backhoe or crane, etc.) used to
adjust pipe after placement in the trench, will not be permitted. The
Contractor shall furnish all labor and materials necessary for controlling
the line and grade.

C. Each piece of pipe and special fitting shall be carefully inspected before it
is placed, and no defective pipe shall be laid in the trench. Before a sewer
pipe is placed in position in the trench, the bottom and sides of the trench
shall be carefully prepared. Pipe laying shall proceed upgrade, starting at
the lower end of the grade and with the bells uphill. Trench bottoms found
to be unsuitable for foundations shall be undercut and brought to exact
line and grade with pipe cushion, concrete cradles, foundation backfill, or
as directed by the Engineer.
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For bell and spigot pipe, bell holes shall be of sufficient size to allow ample
room for properly making the pipe joints. Bell holes shall be cut no more
than five (5) joints ahead of pipe laying. The bottom of the trench between
bell holes shall be carefully graded so that the pipe barrel will rest on a
solid foundation for its entire length. Each joint shall be laid so that it will
form a close concentric joint with adjoining pipe and so as to avoid sudden
offsets or inequalities in the flow line.

Water shall not be allowed to run or stand in the trench while pipe laying is
in progress or before the trench has been backfiled. The Contractor
shall not open up at any time more trench than its available pumping
facilities are able to dewater. Movement of water that would tend to erode
or affect the trench walls will not be allowed.

As the work progresses, the interior of all pipe in place shall be thoroughly
cleaned. After each line of pipe has been laid, it shall be carefully
inspected and all earth, trash, rags, and other foreign matter removed
from the interior.

Backfilling of trenches shall be started immediately after the pipe is in
place and the joints completed, inspected, and approved by the Engineer.

At times when work is not in progress, open ends of pipe and fittings shall
be securely closed, to the satisfaction of the Engineer, so that trench
water, earth or other substances will not enter the pipe or fittings.

3.03 JOINT CONSTRUCTION

A.

For bell and spigot pipe, the inside of all bells and the outside of all spigots
shall be wiped to remove all dirt, water, or other foreign matter so that their
surfaces are clean and dry when the pipes are joined.

Rubber ring gasket joints for sewer pipe shall be installed according to the
pipe manufacturer's specifications and recommendations. Extreme care
shall be used in joining large diameter pipe to avoid damaging the rubber
ring or displacing it from the proper operating position.

Joints on ductile iron pipe sewers shall be compression joints, except
where mechanical or flanged joints are called for on the Plans, and shall
be installed according to the pipe manufacturers' specifications and
recommendations.
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After the joints have been completed, they shall be inspected by the
Engineer before they are covered. Any leaks or defects discovered at
any time after completion of the Work shall be repaired immediately.
Testing of gravity sewers shall be performed in accordance with the
requirements of Section 02650 - Testing for Acceptance of Sanitary
Sewers. All pipe in place shall be carefully protected from damage until
the backfilling operations have been completed. Any pipe which has been
disturbed after jointing shall be removed, the joint cleaned and remade
and the pipe relaid at the Contractor's expense.

3.04 TEE CONNECTIONS

A.

D.

Tee branches shall be installed in sanitary sewer lines at all points shown
on the Plans or directed by the Engineer. If such branches are not to be
used immediately, they shall be closed with approved stoppers and shall
be physically restrained.

All existing sanitary service lines shall be disconnected from the existing
combined sewer and reconnected to the new sanitary sewer.

Tees shall be installed in sanitary sewers so as to properly connect each
existing house and to serve each vacant lot facing or abutting on the street
or alley in which the sewer is being laid and at such other locations as
may be designated by the Engineer. The exact location of each
connection shall be recorded by the Contractor, on the record drawings,
utilizing conventional GPS survey, before backfiling and said records
delivered to the Engineer.

Tees shall be standard manufactured tees.

3.05 CONNECTING RISERS

A. Where shown on the Plans, included in the Special Conditions, or directed
by the Engineer, and where the depth of cut is over eight (8) feet or where
the grade of a sanitary sewer is lower than necessary to drain abutting
property, and at such other locations as may be designated by the
Engineer, connecting risers shall be installed to connect each existing
house and to serve each vacant lot facing or abutting on the street on
which the sewer is being laid.
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Connecting risers shall be sized in accordance with the plumbing code in
effect at the time of construction but shall not be smaller in size than
shown on the Plans. Risers shall be installed from a tee connection to the
elevation needed to connect house services, the elevations shown on the
Plans, or as directed by the Engineer. The tee connection shall be
installed at the location shown on the Plans, and in accordance with the
Detail Drawings. Open ends of connecting risers shall be closed with
approved stoppers and be physically restrained. Backfilling shall be
carefully done around risers using materials specified in Section 02234 —
Trenching and Trench Backfilling and compacted to the equivalent
density of the surrounding undisturbed material.

3.06 TOLERANCES

A.

Invert Elevations: The invert elevations shown on the Plans shall be for
the invert at the centerline of the precast concrete manhole. Prior to
setting the laser or other vertical alignment control system for the sewer
upstream of the manhole, the other Contractor shall verify the elevation
of the sewer installed at the manhole. Should the elevation differ from that
shown on the Plans, the Contractor shall take the following corrective
action:

1. If the sewer is laid at negative grade, the Contractor shall remove
and reinstall the sewer at the correct grade at no additional cost to
the Owner.

2. If the sewer is laid at a grade less than that shown on the Plans,

thus reducing the sewer’s capacity, the Owner may require the
sewer to be removed and relaid at the correct grade at no
additional cost to the Owner. As a minimum, the grade to the next
upstream manhole shall be adjusted such that the next upstream
manhole shall be set at the correct elevation.

3. If the sewer is laid at a grade greater than that shown on the Plans,
and if the Contractor can show that there are no conflicts with
upstream existing utilities or obstructions, the Contractor shall
adjust the grade of the next upstream manhole such that the next
upstream manhole shall be set at the correct elevation. If such an
adjustment, in the Engineer’s opinion, is substantial, the grade
adjustment shall be spread over multiple sections of the sewer. If
such an adjustment, in the Owner’s opinion, significantly reduces
the sewer’s capacity, the Owner may require the Contractor to
remove and relay that portion of the sewer at the improper grade.

3.07 PIPE PROTECTION
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A. Where foundation conditions are not satisfactory, as determined by the
Engineer, the sewer pipe shall be protected with proper pipe protection as
shown on the Plans or as directed by the Engineer.

B. Plain concrete ditch checks may be required by the Engineer on steep
slopes and other locations to prevent erosion of the backfilled trench.

3.08 TESTING

A. All manholes shall be vacuum tested and all gravity flow sanitary sewer
joints shall be pressure tested in accordance with the requirements of
section 2650 - Testing for Acceptance of Sanitary Sewers. Testing
shall be performed in the presence of the Engineer.

B. (Not Used)
3.09 CLEANUP

A. After completing each section of the sewer line, the Contractor shall
remove all debris and construction materials and equipment from the site
of the Work; grade and smooth over the surface on both sides of the line;
and leave the entire construction area in a clean, neat, and serviceable
condition. The Contractor shall restore the site of the Work to the original
or better condition in accordance with requirements of Section 02920 -
Site Restoration.

B. Prior to requesting a final inspection, the Contractor shall remove and
dispose of all shipping timbers, shipping bands, boxes, and other like
debris brought to the site of the Work.

C. Any lawns, fences, drainage culverts, or property damaged by the sewer
construction shall be repaired or replaced to equal or better condition than
existing prior to commencement of the Work.

D. All shoulders, ditches, culverts, and other areas affected by the sewer
construction shall be at the proper grades and smooth in appearance to
provide positive drainage of the site of the Work.

E. All manhole covers shall be brought to grade, as shown on the Plans, or
as directed by the Engineer.

+++END OF SECTION 02535+++
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SECTION 02536
REINFORCED CONCRETE STORM DRAIN PIPE

PART 1 GENERAL
1.01 SCOPE

A. The Contractor shall furnish all labor, materials, equipment and incidentals
required to install all reinforced concrete storm drain pipe as shown on the
Drawings and as specified herein.

B. (Not Used)
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General
Conditions of the Contract Documents. In addition, the following specific
information shall be provided:

1. Product Data: The Contractor shall submit, for the Engineer's approval,
descriptive details and shop drawings covering full details of pipe, fittings,
specials, joints and the assembly thereof, joint materials and details thereof,
and full details and cuts of all castings to be incorporated into the Work.

2. Manufacturer’s Certificate: The Contractor shall submit a manufacturer’'s
certificate certifying that products meet or exceed specified requirements.

B. Submit shop drawings to the Engineer for review showing a complete laying
plan of all pipe, including all fittings, adapters, and specials along with the
manufacturer’s drawings and specifications indicating complete details of all
items. The pipe details shall include stationing, pipe class or design and
supporting computations; and laying schedule which specifies pipe class, class
coding, pipe stationing for all changes in grade or horizontal alignment,
transition stations for various pipe classes and the limits of each. The above
shall be submitted to the Engineer for review before fabrication and shipment
of these items.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Drawings or specified herein.

1. ASTM C33 — Specification for Concrete Aggregate
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2. ASTM C76 - Standard Specification for Reinforced Concrete Culvert,
Storm Drain, and Sewer Pipe

3. ASTM C150 — Standard Specifications for Portland Cement

4. ASTM C443 - Standard Specification for Joints for Concrete Pipe and
Manholes using Rubber gaskets.

5. ASTM C655 — Standard Specifications for Reinforced Concrete D-Load
Culvert, Storm Drain and Sewer Pipe

6. ASTM C1479 - Standard Practice for Installation of Precast Concrete
Sewer, Storm Drain, and Culvert Pipe Using Standard Installations.

7. ASTM C1619 — Standard Specification for Elastomeric Seals for Joining
Concrete Structures

B. (Not Used)
1.04 TRANSPORTATION AND HANDLING

A. Furnish equipment and facilities for unloading, handling, distributing and storing
pipe, fittings, valves and accessories. Make equipment available at all times for
use in unloading. Do not drop or dump materials. Any materials dropped or
dumped will be subject to rejection without additional justification.

B. Handle pipe, fittings and accessories carefully to prevent shock or damage.
Handle pipe by rolling on skids, forklift or front loader. Do not use material
damaged in handling.

1.05 STORAGE AND PROTECTION

A. Store all pipe which cannot be distributed along the route. Make arrangements
for the use of suitable storage areas.

B. Stored materials shall be kept safe from damage. The interior of all pipes,
fittings and other appurtenances shall be kept free from dirt or foreign matter at
all times.

C. Pipe shall be stored per the manufacturer's recommendations.

D. Store joint gaskets in a cool location, out of direct sunlight. Gaskets shall not
come in contact with petroleum products. Gaskets shall be used on a first-in,
first-out basis.
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1.06 ACCEPTANCE

A. Acceptance of pipe shall be on the basis of plant load-bearing tests of the
pipe, material tests and inspection of manufactured pipe for visual defects
and imperfections as described in paragraph 5.1.1 of ASTM C76.

B. All pipe shall be manufactured in accordance with the American Concrete
Pipe Association QCast Storm Sewer quality assurance program. If pipe
producer is not QCast certified, each length of pipe shall be stamped by a
regular employee of an approved testing agency.

C. If producer is not QCast certified, provide results of tests on pipe, pipe
materials, joint material and made-up joints by an independent testing
laboratory approved by the Engineer. Include materials, absorption, crushing
and hydrostatic leakage tests on pipe of each size in accordance with
applicable specifications.

D. Inspect pipe after delivery for QCast or laboratory stamp, shape, cracks,
uniformity, blisters and imperfect surfaces, hammer test, damaged ends and
gasket grooves. Any pipe repaired or patched is subject to rejection if such
repairs or patches, in the opinion of the Engineer, are not sound and properly
finished.

E. Pipe shall not be shipped until it has attained full specified 28-day
compressive strength.

PART 2 PRODUCTS

2.01 GENERAL

A. All reinforced concrete storm drain pipe shall conform to the requirements
ASTM C76, except as specifically extended, modified or amended in this
section.

B. All reinforced concrete storm drain pipe shall meet the standards for ASTM
C76 Class lll or as otherwise designated on the Drawings. All reinforced
concrete storm drain pipe shall have a minimum of a B wall thickness unless
shown otherwise on the Drawings or specified herein.

2.02 CONCRETE PIPE

A. Reinforced concrete storm drain pipe shall be manufactured in accordance
with ASTM C76 and shall be furnished in not less than eight (8) foot lengths.
Special pieces and closure pieces may be of shorter lengths than specified in
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this section. Pipe shall be manufactured wet cast, dry cast, or centrifugally
cast.

B. No lifting holes shall be provided in the wall of the pipe. Care shall be
exercised in handling and transporting the pipe so as to protect the full interior
wall of the pipe. No inward projecting hooks or lift bars shall be used in lifting
pipe. Extreme care shall be applied to handling pipe immediately after
manufacture to prevent development of "cure" cracks and stress cracks due
to transporting pipe before full length of curing time.

C. All reinforced concrete storm drain pipe shall be made with concrete with a
twenty-eight (28) day minimum compressive strength of 4000 psi and the
absorption shall not exceed nine (9) percent. All cement and aggregate shall
conform to the requirements of ASTM C76. Coarse aggregate shall meet the
requirements of ASTM C33 of a size that provides a workable homogeneous,
high quality concrete mixture, considering the particular wall thickness.
Cement, for reinforced concrete pipe, shall be Type I/ll portland cement. All
admixtures shall be approved by the Engineer prior to use. Prior to
manufacturing any pipe, including test pipe, the manufacturer shall submit the
proposed concrete design mix to the Engineer for approval. The
requirements of this article shall apply to all reinforced concrete pipe
manufactured under the requirements of ASTM C76 and ASTM C443.

D. Reinforcement shall consist of either wire conforming to the standard
specification for deformed steel wire for concrete reinforcement (ASTM
A496), welded deformed steel wire fabric for concrete reinforcement (ASTM
A497), bars of intermediate grade steel conforming to standard specifications
for billet steel bars for concrete reinforcement (ASTM A615, Grade 60) or
from fabricated deformed steel mats for concrete reinforcing (ASTM A184).
Steel areas shall be in accordance with ASTM C76. Pipe with a diameter of
42-inches and larger shall be reinforced with two (2) full circular steel cages.
Elliptical steel cages or quadrant steel cages shall not be allowed. Reinforcing
steel shall be positioned in accordance with the clearances specified in ASTM
C76. Clearance shall be provided for the full length of the pipe from bell end
to spigot end of the pipe. Steel positioning shall not vary within the forms
more than +/-10% of the wall thickness or +/-one-half (1/2)-inch, whichever is
greater.

E. Variations of the internal diameter of the pipe shall comply with paragraph
12.1 of ASTM C76. The planes of the ends of the pipe shall be perpendicular
to the longitudinal axis of the pipe except as specified for beveled end pipe
(special pieces below). The ends of the pipe shall be of such a design that
the pipe, when laid, shall form a continuous conduit with smooth and uniform
interior surface. Minor repairs to the pipe are allowed as outlined in
accordance with ASTM C76. Minor repairs made at the point of manufacture
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2.03

2.04

F.

or in the field shall be filled with a permanent non-shrinking patching
compound. Mortar patching compound shall be similar and equal to Embeco
167 Mortar as manufactured by Master Builders, Thoropatch as manufactured
by Thoroseal Products, or approved equal. The Engineer or QCast Inspector
shall inspect the lengths of pipe before they are shipped to the project site
and shall require the manufacturer to apply the mortar as directed. No mortar
shall be applied without prior approval of the Engineer or QCast Inspector.

A record of pipe supplied for the project shall be furnished to the Engineer by
the manufacturer. All pipe shipped to the site of the Work shall be clearly
marked as to type, date of manufacture, and name or trademark of
manufacturer. The historical record of pipe supplied shall be in a form
approved by the Engineer and shall contain: class, date of manufacture,
dates of inspection, date of shipment, and dates and results of compressive
tests on cylinders and cores.

. The Contractor shall not unload the pipe from trucks at the site of the Work

in a manner that might damage the pipe. The method used to unload the pipe
shall be subject to the approval of the Engineer. It shall be the responsibility
of the Contractor to assure that the pipe is manufactured, loaded,
transported, unloaded, stored, and installed in a manner which does not result
in damage to the pipe.

. The Engineer, in accepting the pipe, does not imply that the pipe is

acceptable for its intended use. The Engineer reserves the right to reject any
and all pipe until it meets all the requirements of these specifications.

SPECIAL PIECES

A.

Special pieces of pipe such as bends shall be manufactured from cut lengths
of straight pipe, and shall have carry-over reinforcement across adjoining
planes of a design approved by the Engineer.

Manhole pieces shall be manufactured in accordance with the details shown
the Drawings or as specified on the Detail Drawings.

JOINTS

A.

B.

All joints and gaskets shall meet the requirements of ASTM C443.

(Not Used)

2.05 SPECIAL DESIGN PIPE
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A. Special designs of reinforced concrete pipe shall be in accordance with the
requirements of ASTM C76 Section 7.2 - modified or special designs.

B. The pipe manufacturer shall not manufacture reinforced concrete pipe, test
pipe, or produce pipe until approval has been obtained from the Engineer in
writing. The manufacture of pipe shall have concrete cover over the inside
steel cage and cover over the outside steel cage, in accordance to ASTM
C76 standards, shall provide two complete circular mats of steel, and shall
provide the strengths of steel as specified in this section. Pipe shall be
designed per applicable sections of ASTM C76.

C. The pipe manufacturer shall be required upon receiving the order from the
Contractor to submit to the Engineer for the Engineer's review and
approval, the design for the classes of pipe to be manufactured. The design
shall include drawings to be submitted for stamped approval. The stamped
approval drawings shall be furnished to the Engineer for use during the
manufacturing of the pipe. Manufacturing drawings shall be required for each
pipe size and pipe class. The drawings shall be working drawings to reflect
sizes of steel (circumferential, longitudinal, spacer, and stirrups steel) as well
as steel placement.

D. Submission of certified three-edge-bearing tests already made, which are
acceptable to the Engineer, may be considered as verification of Special
Design in lieu of D-Load tests.

E. The Engineer may select at random two full length joints of each class or size
of pipe to be tested to D-loads that would produce applicable (ASTM C76)
cracking. Tests shall be in accordance with applicable sections of ASTM C76
or as amended in this section. The test shall be performed in the presence of
the Engineer or QCast inspector.

PART 3 EXECUTION
3.01 LAYING CONCRETE PIPE

A. Excavation for the pipe and preparation of the trench bottom, including
bedding to receive the pipe, shall be done in accordance with the
requirements of Section 02324, Trench Excavation and Backfilling. In the
preparation of the pipe bedding, the Contractor shall take into consideration
any variation in thickness of the pipe wall, and the bed must be prepared to
suit the particular piece of pipe to be lowered into place. Preparation of the
compacted bed shall be such that when the pipe is lowered in place and
pulled to secure full compressive pack of the rubber joint ring, a smooth and
uniform flow line on the specified grades will be secured. An interior
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inspection of the sewer will be made after sufficient time has elapsed for the
backfill to attain its settlement in the trench.

. The pipe interior and joints shall be clean when lowered in the trench and
shall be kept clean thereafter. The exposed ends of pipe in the trench shall be
closed by suitable bulkheads at all times when pipe laying is not in progress.
Each section of pipe shall be securely anchored in place before the next
adjoining pipe is laid and the joint between the sections is made.

. No tools or equipment shall be used in the laying of the pipe that will damage
the pipe. The trenching equipment shall not be used to force a joint of pipe
into its proper position on grade by application of pressure on top of the pipe
along its partial or full length. All pipe joints shall be brought home by use of
properly designed equipment for the specific purpose as approved by the
Engineer. Pipe lengths that have received damage to wall, spigot, or socket
shall be replaced or repaired to the satisfaction of the Engineer. Such
replacement or repair shall be at the Contractor's expense.

. The Contractor shall secure the following results with the pipe and joint used:

1. A tight joint with gasket fully compressed and joint openings completely
filled.

2. Pipeline shall have a smooth and uniform interior section free from cracks,
pits, voids, or crazing as defined in Sections 13 and 15 of ASTM C76.
Longitudinal and transverse cracks with a width less than 0.01-inch shall
be considered hairline and minor. Seal longitudinal and transverse cracks
having a width equal to or greater than 0.01-inch and less than 0.10-inch if
there is displacement across the crack and the soil pH is less than 5.5.
Replace pipes having longitudinal and transverse cracks greater than
0.10-inch.

. Backfilling shall be in accordance with the requirements of Section 02324,
Trench Excavation and Backfilling.

3.02 CLEANING

A. At the conclusion of the work, the Contractor shall clean all pipe by flushing

with water or other means to remove all dirt, stone wood or other materials
which may have entered the pipe during construction.

B. (Not Used)

3.03 TESTING
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A. Additional testing and inspection required for acceptability of installed storm
sewers is specified in Section 02650 - Testing for Acceptance of Sanitary
Sewers.

B. (Not Used)

3.04 CLEANUP

A. After completing each section of storm drain, the Contractor shall remove all
debris and construction materials and equipment from the site of the Work;
grade and smooth over the surface on both sides of the line; and leave the
entire construction area in a clean and neat condition. The Contractor shall
restore the site of the Work to its original or better condition.

B. (Not Used)

+ + + END OF SECTION 02535 + + +
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SECTION 02537
DUCTILE IRON SANITARY SEWER PIPE AND FITTINGS

PART 1 - GENERAL

1.01 SCOPE

A.

C.

Provide all labor, materials, equipment and incidentals necessary to construct
all ductile iron pipe and appurtenances as shown on the Drawings and as
specified herein and the Spalding County Stormwater Manual.

Ductile iron pipe and appurtenances covered under this Section shall include
all interior pipe and accessories to the outside face of structures and buildings,
except where there is no joint at the outside face. Where there is no joint at the
exterior face, this Section shall include all ductile iron pipe and accessories within
two feet of the exterior face of the structure or building.

This Section includes piping and fittings in utility vaults and manholes.

1.02 SUBMITTALS

A

Complete product data on all piping and fittings shall be submitted to the
Engineer in accordance with the requirements of Section 01300 — Submittals of
these Specifications.

The Contractor shall furnish the Inspector with lists of all pieces of pipe and
fittings in each shipment received. These lists shall give the serial or mark
number, weight, class, size and description of each item received.

The Contractor shall submit written evidence to the Engineer that the products
furnished under this Section will conform with the material and mechanical
requirements specified herein. Certified copies of independent laboratory test
results or mill test results from the pipe supplier may be considered evidence of
compliance provided such tests are performed in accordance with the appropriate
testing standards by experienced, competent personnel. In case of doubt as to
the accuracy or adequacy of mill tests, the Engineer may require that the
Contractor furnish test reports from an independent testing laboratory on
samples of pipe materials.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable provisions

1.

and recommendations of the latest editions of the following standards, except as
otherwise shown on the Plans or specified in these Specifications.

ANSI A21.4 (AWWA C104) - Cement Mortar Lining for Ductile Iron and Gray Iron
Pipe and Fittings, for Water and Other Liquids
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8.
9.

. ANSI A21.10 (AWWA C110) - Ductile Iron and Gray Iron Fittings, 3-in. through 48-

in., for Water and Other Liquids

ANSI A21.11 (AWWA C111) - Rubber Gasket Joints for Ductile Iron and Gray Iron
Pressure Pipe and Fittings

ANSI A21.15 (AWWA C115) - Flanged Ductile Iron Pipe with Threaded Flanges
ANSI A21.50 (AWWA C150) - Thickness Design of Ductile Iron Pipe.

ANSI A21.51 (AWWA C151) - Ductile Iron Pipe, Centrifugally Cast for Water and
Other Liquids

ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings
ASTM A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe

ASTM D1248 - Polyethylene Plastics Molding and Extrusion Materials

10.ASTM G62 - Test Methods for Holiday Detection in Pipeline Coatings

11. AWWA C600 - Standard for Installation of Ductile Iron Water Mains and Their

Appurtenances

12.SSPC-SP6 - Steel Structures Painting Council, Commercial Blast Cleaning

PART 2 - PRODUCTS
2.01 DUCTILE IRON PIPE (DIP)

A. Ductile iron pipe shall be utilized for all piping where shown on the Drawings.

B. Ductile iron pipe shall be manufactured in accordance with ANSI/AWWA
C150/A21.50 and ANSI/AWWA C151/A21.51. All pipe, except specials,
shall be furnished in nominal lengths of 18 to 20 feet. Sizes will be as shown on
the Drawings. All pipe shall have a minimum pressure rating as indicated in the
following table, and corresponding minimum wall thickness, unless otherwise
specified or shown on the Drawings:

Pipe Sizes Pressure Class
8 350
14 - 18 350
20 300
24 250
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30 -54 250

C. Flanged pipe minimum wall thickness shall be equal to Special
Thickness Class 53. Flanges shall be furnished and assembled onto the pipe by
the manufacturer, not a pipe fabricator.

D. For restraint joint pipe, the manufacturer should determine the maximum
required pipe length to provide horizontal and vertical deflection shown on the
Drawings based on the type of restraint joint used.

2.02 FITTINGS AND ACCESSORIES

A. Fittings shall be ductile iron and shall conform to AWWA C110/ANSI A21.10
or AWWA C153/ANSIA21.53 with a minimum rated working pressure of 250 psi.

B. Flanged elbow fittings shall be ANSI pattern using short radius elbows except
where noted differently on the Drawings. Special fittings, ductile iron wall pipes
and sleeves shall conform to the dimensions and details as shown on the
Drawings.

C. Thrust Collars: Thrust collars shall be welded-on ductile iron body type
capable of withstanding a thrust due to 250 psi internal pressure on a dead end
from either direction on that pipe size. The welded-on collars shall be
continuously welded to the pipe by the pipe manufacturer.

D. Solid sleeves shall permit the connection of plain end ductile iron pipe. Solid
sleeves shall meet the requirements of ANSI/AWWA C110 for long pattern and
have a minimum pressure rating of 250 psi. Solid sleeves shall have mechanical
or restrained joints as specified in this Section and as shown on the Drawings.
Solid sleeves shall be used only in locations shown on the Drawings or at the
direction of the Engineer.

E. Restrained Flange Adapter (RFA): The RFA shall permit the connection of
unthreaded, ungrooved, open-ended ductile iron pipe to ANSI/ASME B16.1,
Class 125 flanges. The RFA shall meet the test requirements of ANSI/ASME
B16.1 for Class 125 flanges. The RFA shall be a ductile iron casting
incorporating gripping wedges and gasket. The gasket shall provide a
compression seal between the RFA, the pipe and the adjacent flange. RFAs
are to be used only in locations specifically shown on the Drawings and shall be
installed in accordance with the manufacturer's recommendations. The RFA
shall be EBAA Iron Megaflange-Flange Adapter Series

2100.
F. Service Clamps: Service clamps shall be ductile iron, double strap clamps equal
to Mueller.
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2.03 Joints
A. General

1. Unless shown or specified otherwise, joints for buried service shall be
push-on type for pipe and standard mechanical or restrained joints for
fittings. Joints for exposed service shall be flanged for pipe and fittings,
unless shown otherwise.

2. Provide the necessary bolts for connections. All bolts and nuts shall be
threaded in accordance with ANSI B1.1, Coarse Thread Series, Class 2A
external and 2B internal fit. All bolts and nuts shall be made in the U.S.A.

3. Inall cases, gaskets shall be made of material that will not be damaged by
the fluid being transported nor by the environment in which the pipe is
installed.

B. Push-On and Mechanical Joints

1. Joints shall conform to AWWA C111/ANSI A21.11. Bells shall be integrally
cost with the pipe.

2. Bolts and nuts shall be Tee Head bolts and nuts of zinc plated, low carbon
steel in accordance with ASTM A 242 to the dimension shown in AWWA
C111/ANSI A21.11.

3. Gaskets shall be in accordance with AWWA C111/ANSI A21.11 and shall
be constructed of plain rubber unless otherwise shown on the Drawings.

4. Mechanical joint glands shall be ductile iron.
C. Flanged Joints

1.  Flanged joints shall conform to AWWA C115/ANSI A21.15. Flanges shall
be ductile iron and shall be furnished by the pipe manufacturer.

2. Flanged joints shall be bolted with through stud or tap bolts of required size
as directed. Bolt length and diameter shall conform to ANSI/AWWA
C115 for Class 125 flanges shown in ANSI/ASME B16.1.

a. Bolts for exposed service shall be zinc plated, low carbon, steel
machine bolts conforming to ASTM A 307, Grade B. Nuts for
exposed service shall be zinc plated, heavy hex conforming to ASTM
A 563. Zinc plating shall conform to ASTM B 633, Type Il
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3. Gaskets shall be made of1/8-inch thick, red styrene-butadiene rubber
(SBR) with a Durometer “Shore A” hardness of 65, a tensile
strength of 1,000 PSI in accordance with ASTM F152, and an
elongation of 400%. Gaskets may be ring type or full face type.

4.  Flanged ductile iron pipe shall have flanges cast solidly or threaded to the
pipe barrel. Pipe threads shall be of such length that with flanges screwed
home, the end of the pipe shall project beyond the face line of the flange.
Flange and pipe shall then be machined to give a flush finish to the pipe
and the flange and surface shall be normal to the axis of the pipe. Ductile
iron flanges shall be of such design that the flange neck completely covers
the threaded portion of the pipe to protect same against corrosion. All pipe
with threaded type flanges shall be assembled, faced, and drilled at the
point of manufacture, unless otherwise approved by the Engineer.

5.  Flange filler shall conform to AWWA C110/ANSI A21.10. Joint bolt length
shall be increased by the thickness of the flange filler.

6. Where tap or stud bolts are required, flanges shall be drilled and
tapped accordingly.

D. Restrained Joints

1. Manufactured restrained joints shall be American, FLEX-RING or LOK-
RING, U.S. Pipe TR FLEX.

2. Restraining gasket joints shall be manufactured by American Ductile Iron
Pipe Company Fast-Grip Gasket, Griffin TALON RJ Gasket, McWane
SURE STOP 350 Gasket, U.S. Pipe FIELD LOK 350 Gasket, or Owner
Approved Equal.

3.  No field welding of restraint pipe will be permitted.

4. Bolts, nuts and joint accessories shall be in accordance with
manufacturer’'s recommendations.

5. Gaskets shall be in accordance with manufacturer’'s recommendation.

2.04 WALL SLEEVES AND WALL PIPES

A. Where piping passes through concrete structures, furnish and install wall
sleeves unless wall pipes or other provisions are specifically shown on the
Drawings.

B. Wall Sleeves
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1. For pipe sizes smaller than 3-inches, wall sleeves shall be steel oversize
sleeves furnished with a full circle, integral or continuously welded waterstop
collar. The sleeve seal shall be the mechanically expanded, synthetic
rubber type. Provide all associated bolts, seals and seal fittings, pressure
clamps or plates necessary to achieve a watertight installation. Sleeves
shall extend the full thickness of the concrete. Sleeves and seal shall be
Link Seal.

2. For larger pipe sizes, wall sleeves shall be statically cast ductile iron
mechanical joint wall sleeves. Unless specified or shown otherwise for a
specific situation, wall sleeves shall be mechanical joint bell-plain end type
with waterstop/thrust collar. Sleeves shall be constructed with studs and
mechanical joint [retainer] gland on the air side of the concrete structure.
Provide retainer gland where shown on the Drawings. Where the concrete
structure is exposed to dirt on one side and is wet on the other side,
construct with studs and glands on the dirt side.

C. Wall Pipes: Wall pipes shall be cast and/or fabricated and lined in one
manufacturer's facility and delivered to the job site ready for use.

2.05 COATINGS

A. The exterior of pipe and fittings for buried service shall be factory zinc coated with
an asphaltic coating conforming to AWWA C151/ANSI 21.51 for ductile iron pipe,
AWWA C115/ANSI 21.15 for flanged pipe and AWWA C110/ANSI 21.10 for fittings.
Pipe and fittings which shall be exposed or submerged shall be factory coated with
a general purpose rust inhibitive primer compatible with the type of paint which will
be field applied in accordance with the requirements of Section 09900 of these
Specifications.

B. (Not Used)
2.06 LININGS

A. Pipe and fittings shall be cement lined in accordance with AWWA C104/ ANSI
A21.4, standard thickness, unless specified or shown otherwise.

B. Special Lining

1. Where shown on Drawings or where specified, pipe and fittings shall be
lined with ceramic epoxy as specified below.

2. Special linings shall cover all exposed surfaces of pipe and fittings subject to
contact with sewer liquid or gas. The lining of the pipe barrel shall extend
from spigot end through the socket to the edge of the gasket sealing area or
recess for pipe using push-on gaskets, and to the edge of the gasket seat for
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mechanical joints. The lining shall also cover the exterior of the spigot end
from the end of the pipe to beyond the gasket sealing area. The lining in
fittings shall cover the interior surfaces including the socket areas as defined
above. All linings shall be hermetically sealed at the ends.

C. Ceramic Epoxy Lining (all pipe diameters)

1. Lining Material: The lining material shall be Protecto 401 Ceramic Epoxy,
an amine cured novalac epoxy containing at least 20 percent by volume of
ceramic quartz pigment. The material shall meet the following minimum
requirements:

a. A permeability rating of 0.00 when tested according to Method A of
ASTM E-96-66, Procedure A with a test duration of 30 days.

b.  The following test shall be run on coupons from factory lined ductile
iron pipe:

i. ASTM B-117 Salt Spray (scribed panel) — Results to equal 0.0
undercutting after two years.

i. ASTM G-95 Cathodic Disbondment 1.5 volts @ 77°F.
Results to

equal no more than 0.5 mm undercutting after 30 days.
ii. Immersion Testing rated using ASTM D-714-87.
a) 20% Sulfuric Acid — No effect after two years.
b) 140°F 25% Sodium Hydroxide — No effect after two
years.
c) 160°F Distilled Water — No effect after two years.

d) 120°F Tap Water (scribed panel) — 0.0 undercutting after
two years with no effect.

c. An abrasion resistance of no more than 3 mils (.075 mm) loss after
one million cycles using European Standard EN 598: 1994 Section 7.8
Abrasion Resistance.

2. Surface Preparation: Surface preparation shall consist of the ductile iron
surface to a near-gray blast finish. This degree of cleanliness is
comparable to a SSPC-SP10 for steel with the exception that ductile iron
attains a gray color when blast cleaned. The blast cleaning operation shall
remove 95% of all surface contaminants, including tightly adhered annealing
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scale. The anchor tooth pattern, resulting from the blasting operation, shall
have a minimum height of 3.0 mils.

3. Applicators: The lining shall be applied using a centrifugal lance applicator
by applicators certified by the lining manufacturer. The workers shall be
experienced and competent in the surface preparation, application and
inspection of the lining to be applied.

4. Lining: After the surface preparation and within 8 hours of surface
preparation, the interior of the pipe shall receive 40 mils nominal dry
film thickness of Protecto 401. Minimum thickness shall be 30 mils. No
lining shall take place when the substrate or ambient temperature is
below 40 degrees Fahrenheit. The surface shall be dry and dust free. If
flange pipe or fittings are lined, the lining shall not be used on the face of
the flange.

5. Bell Sockets and Spigot Ends: The gasket area and spigot end up to 6
inches back from the end of the spigot end shall be coated with 6 mils
nominal, 10 mils maximum, using Protecto Joint Compound. The Joint
Compound shall be applied by brush to ensure coverage. Care should be
taken that the Joint Compound is smooth without excess buildup in the
gasket seat or on the spigot ends. Coating of the gasket seat and spigot
ends shall be performed after the application of the lining.

6. Number of Coats: The number of coats of lining material applied shall be
as recommended by the lining manufacturer. However, in no case shall
this material be applied above the dry thickness per coat recommended by
the lining manufacturer in printed literature. The maximum or minimum
time between coats shall be that time recommended by the lining material
manufacturer. To prevent delamination between coats, no material shall be
used for lining which is not indefinitely recoatable with itself without
roughening of the surface.

7. Touch-Up and Repair: Protecto Joint Compound shall be used for touch-
up or repair in accordance with manufacturer’'s recommendations.

8. Lining Holiday Test: At the manufacturer’s facility, the lining shall be
tested over 100% of the pipe barrel surface with a high-voltage spark tester
as recommended by ASTM Designation G-62 Method B. If holidays are
found in the lining by the above test at the manufacturing plant, the
holiday shall be repaired per the lining manufacturer's recommendation.
The holiday detector shall be a commercially available detector available
from holiday detection equipment manufacturers such as SPY, TINKER
AND RASOR, and ZORELCO.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Ductile Iron Sanitary Sewer Pipe and Fittings
02537-8



9.  All pipe linings shall be checked for thickness using a magnetic film
thickness gauge. Thickness testing shall be performed in accordance with
SSPC-PA-2.

10. Each pipe joint and fitting shall be marked with the date of application of
the lining system and with the numerical sequence of application of that
date.

11. Certification: The pipe or fitting manufacturer shall supply a certificate
attesting to the fact that the applicator met the requirements of this
Specification, and that the material used was as specified.

12. Handling: Protecto 401 lined pipe and fittings shall be handled only from
the outside of the pipe and fittings. No forks, chains, straps, hooks, etc.
shall be placed inside the pipe and fittings for lifting, positioning, or laying.

2.07 RETAINER GLANDS

A. Retainer glands for ductile iron pipe shall be EBBA Megalug Series 1100, Sigma
ONE-LOK Series D-SLDE, Romac Romagrip, or Owner approved equal.

2.08 POLYETHYLENE ENCASEMENT

A. Ductile iron pipe shall be encased with polyethylene film where shown on the
Drawings. Polyethylene film shall have a minimum thickness of 8 mils.

B. (Not Used)
PART 3 - EXECUTION
3.01 CUTTING

A.  When new or existing pipe is required to be cut, the pipe shall be cut in
such a manner as to leave a smooth end normal to the axis of the pipe.

B. All cutting of ductile iron pipe shall be performed with a cutting saw. All burrs
shall be removed from the inside and outside edges of all cut pipe. All
damaged linings and coatings shall be repaired.

C. Lining Repair: Repair epoxy linings and recoat spigot ends of cut pipe with
Protecto 101 or Madewell 1104 coal tar epoxy in accordance with the
manufacturer's recommendations and as specified below:

1. Remove all burrs and areas of loose lining materials by sanding or
scraping to bare metal.

2.  Remove oil and lubricants used during field cutting.
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3. Lining shall be stripped back a minimum of 1-inch from the spigot end into
well adhered lined areas.

4. Roughen 1 to 2-inches of good lining with a rough grade (40 grit) emery
paper, rasp or small chisel, to allow an overlap between new and existing
lining.

5. Apply lining repair material in the number of coats required to match the
thickness requirements as specified in Part 2 of this Section and in
accordance with the manufacturer's recommendations.

3.02 JOINT ASSEMBLY

A. General: Ductile iron pipe shall be assembled in accordance with
ANSI/AWWA C600.

B. Push-On Joints: The inside of the bell and the outside of the pipe from the plain
end to the guide stripe shall be wiped clean immediately before assembling the
pipe joint. Then the rubber gasket shall be inserted into a groove or shaped
recess in the bell. Both the bell and spigot ends to be joined shall be wiped again
to ensure they are thoroughly clean. A liberal coating of special lubricant
furnished by the pipe manufacturer shall be applied to the outside of the pipe.
The plain end shall be centered in the bell and the spigot pushed home.

C. Mechanical Joints

1. The surfaces with which the rubber gasket comes in contact shall be
brushed thoroughly with a wire brush just prior to assembly to remove all
loose rust or foreign material which may be present and to provide clean
surfaces which shall be brushed with a liberal amount of soapy water or
other approved lubricant just prior to slipping the gasket over the spigot end
and into the bell. Lubricant shall be brushed over the gasket prior to
installation to remove loose dirt and lubricate the gasket as it is forced into
its retaining space.

2. Joint bolts shall be tightened by the use of wrenches and to a tension
recommended by the pipe manufacturer. When tightening bolts, the gland
shall be brought up toward the pipe bell. If effective sealing is not
attained at the maximum torque indicated above, the joint shall be
disassembled and reassembled after thorough cleaning. Overstressing of
bolts to compensate for poor installation shall not be permitted.

3. After installation, bolts and nuts in buried piping shall be given two heavy
coats of a bituminous paint. Bolts and nuts for exposed or submerged
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service shall be coated in accordance with the requirements of Section
09900 of these Specifications.

D. Flanged Joints

1. All flanges shall be true and perpendicular to the axis of the pipe. Flanges
shall be cleaned of all burrs, deformations, or other imperfections before
joining. Flanged joints shall be installed so as to ensure uniform gasket
compression. All bolting shall be pulled up to the specified torque by
crossover sequence. Where screwed flanges are used, the finished pipe
edge shall not extend beyond the face of the flange, and the flange neck
shall completely cover the threaded portion of the pipe.

2.  Connections to equipment shall be made in such a way that no torque is
placed on the equipment flanges. Connecting flanges must be in proper
position and alignment and no external force may be used to bring them
together properly.

3. Flanged filler shall be used only where shown on the Drawings or approved
by the Engineer to make up minor differences in pipe length, less than 3-
inches. Joint bolts shall be increased in length by the thickness of the flange
filler.

3.03 DRILLING AND TAPPING
A.  Wherever required ductile iron pipe and fittings shall be drilled and tapped to
receive any other piping. All holes shall be drilled accurately at right angles to the
axis of any pipe or fitting. Where plugs are drilled, holes shall be at right angles
to the face of the plug.

B. Unless shown otherwise, small diameter pipes, less than 2-inches, shall be
connected to ductile iron pipe using one of the following methods:

1.  Direct tap.

2. Direct tap with service clamp.

w

Direct tap boss.
4. Tapped plug or flange on tapping saddle.
C. Inno case shall the effective number of threads be less than 4.

3.04 CONSTRUCTING BENEATH AND BEYOND STRUCTURES
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A. All ductile iron pipes entering buildings or basins shall be adequately
supported between the structure and undisturbed earth to prevent damage
resulting from settlement of backfill around the structure.

3.05 CONSTRUCTING WITHIN STRUCTURES

A. Proper and suitable tools and appliances for safe and convenient handling and
laying of pipe and fittings shall be used. Care shall be taken to prevent the pipe
coating from being damaged, particularly cement linings on the inside of the pipes
and fittings. Any damage shall be remedied as directed by the Engineer.

B. All pipe and fittings shall be carefully examined by the Contractor for defects
just before installing and no pipe or fitting shall be installed if it is defective.
If any defective pipe or fitting is discovered after having been installed, it shall be
removed and replaced in a satisfactory manner with a sound pipe or fitting by the
Contractor at Contractor's own expense.

C. All pipes and fittings shall be thoroughly cleaned before they are installed and
shall be kept clean until they are used in the completed work. Open ends of pipe
shall be kept plugged with a bulkhead during construction.

D. All elbows, tees, brackets, crosses, and reducers in pressure piping systems
shall be adequately restrained against thrust.

E. Wall pipe and wall sleeves shall be accurately located and securely fastened in
place before concrete is poured. All wall pipe and sleeves shall have wall
collars properly located to be in the center of the wall where the respective pipes
are to be installed. Pipe passing through the sleeve shall extend no more than
three feet beyond the structure without a piping joint.

F. Wall pipe and wall sleeves shall be constructed when the wall or slab is
constructed. Blocking out or breaking of the wall for later installation shall not be
permitted.

G. Cutting or weakening of structural members to facilitate pipe installation shall
not be permitted. All piping shall be installed in place without springing or forcing.

3.06 INSPECTION AND TESTING
All testing shall be in accordance with the requirements of Section 02650 —
Testing for Acceptance of Sanitary Sewers.

+++ END OF SECTION 02537 +++
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SECTION 02545
POLYVINYL CHLORIDE GRAVITY SEWER PIPE

PART 1 - GENERAL

1.01 SCOPE

A.

This section includes Specifications for polyvinyl chloride gravity sewer
pipe for sanitary sewer installations as shown on the Plans and as
specified in these Specifications.

The Contractor shall provide all services, labor, materials, and equipment
required for all polyvinyl chloride gravity sewer pipe installation and
acceptance testing and related operations necessary or convenient to the
Contractor for furnishing a complete Work as shown on the Plans or
specified in these Specifications.

Related Work Specified Elsewhere;

1. Section 02200 - Earthwork

2. Section 02140 - Dewatering

3. Section 02324 - Trenching and Trench Backfilling

4. Section 02650 - Testing for Acceptance of Sanitary Sewers.

1.02 SUBMITTALS

A.

Submittals shall be in accordance with the requirements of the General
Conditions of the Contract Documents. In addition, the following specific
information shall be provided:

1. Product Data: The Contractor shall submit, for the Engineers’
approval, descriptive details and shop drawings covering full details
of pipe, fittings, specials, joints and assembly thereof, joint
materials and details thereof, and full details and cuts of all castings
to be incorporated into the Work.

2. Manufacture’'s Certificate: The Contractor shall submit a
manufacture’s certificate certifying that products meet or exceed
the requirements of ASTM D3034, ASTM F1336, and the
requirements of these Specifications.

1.03 QUALITY ASSURANCE
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A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

1. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl
Chloride) (PVC) Sewer Pipe and Fittings.

2. ASTM D3212a - Standard Specification for Joints for Drain and
Sewer Plastic Pipes Using Flexible Elastomeric Seals.

3. ASTM F1336 - Standard Specification for Poly(Vinyl Chloride) (PVC)
Gasketed Sewer Fittings.

4. ASTM F477 - Standard Specification for Elastomeric Seals
(Gaskets) for Joining Plastic Pipe.

5. ASTM D448 - Standard Sizes of Course Aggregate for Highway
Construction.

6. ASTM D2321 - Standard Practice for Underground Installation of
Thermoplastic Pipe for Sewers and Other Gravity Flow
Applications.

7. ASTM F1417-92(1998) - Standard Test Method of Installation
Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air.

1.04 TESTING
A. Pipe joints, and fittings shall comply with the latest revisions of ASTM

D3034, ASTM F1336, and be tested in accordance with the requirements
of ASTM F1417.

1.05 ACCEPTANCE

A.

Acceptance shall be on the basis of in-plant testing and inspection of
manufactured pipe for visual defects and imperfections in accordance with
the requirements of ASTM D3034 and ASTM F1336.

The Contractor shall provide manufacturers’ results of testing on pipe,
joint materials, and assemble joints as required by the Owner. These
tests shall include material and hydrostatic leakage tests on pipes of each
size in accordance with the requirements of ASTM D3034 and ASTM
F1417.
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The Contractor shall inspect the pipe after delivery for shape, cracks,
uniformity, blisters and imperfect surfaces, damaged ends, and gasket
grooves. The Contractor shall not use repaired or patched pipe or pipe
with repaired or patched gasket grooves or shoulders. Imperfections in
the barrel or socket of a pipe or fitting will be rejected.

PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

POLYVINYL CHLORIDE PIPE (PVC), FOR SEWER SERVICE LATERALS
OUTSIDE RIGHT OF WAY

A.

B,

Polyvinyl chloride (PVC) gravity sewer pipe 8 to 15 inch in diameter shall
be minimum SDR 26 and conform to all requirements of ASTM D3034,
ASTM F1336, and the Georgia Department of Natural Resources,
“Guidelines for Gravity Sewers”, dated March 29, 1996. Acceptance shall
be on the basis of hydrostatic pressure testing as described in ASTM
F1417.

Polyvinyl chloride gravity sewer pipe 18 in diameter and greater shall be
minimum PS 46 in accordance with ASTM F679.

POLYVINYL CHLORIDE PIPE (PVC), FOR TRUNK SEWER APPLICATIONS

A.

Polyvinyl chloride (PVC) gravity sewer pipe 16 inch in diameter shall be
AWWA C900 and minimum SDR 25 and conform to all requirements of
ASTM D1784, ASTM F447, ASTM D3139, and the Georgia Department of
Natural Resources, “Guidelines for Gravity Sewers”, dated March 29,
1996. Acceptance shall be on the basis of hydrostatic pressure testing as
described in ASTM F1417.

JOINTS

A.

Joints for PVC and Fittings shall be bell and spigot type, conforming to the
requirements of ASTM D3212 using plain rubber gaskets conforming to
ASTM F477.

FITTINGS AND SPECIALS

A.

The Contractor shall provide fittings and specials to meet the Project
requirements and in accordance with the requirements of ASTM F1336.

The Contractor shall provide service connections and associated fittings
as required to reconnect existing service connections to the PVC.
Connections shall be made by using factory made wyes or tees as
directed by the Engineer.
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2.05 PIPE MARKINGS

A.

All pipe and fittings shall be clearly marked with the name or trademark of
the manufacturer, the plant where the pipe was made, and the strength
designation.

PART 3 - EXECUTION

3.01 INSTALLATION

A.

The Contractor shall install PVC pipe in accordance with the
requirements of ASTM D2321.

Excavation for the pipe and preparation of the trench bottom, including
bedding to receive the pipe shall be done in accordance with the
requirements of this section and Section 02324 - Trenching and Trench
Backfilling.

Trench backfilling shall be performed in accordance with the requirements
of Section 02324 - Trenching and Trench Backfilling and the
Manufactures’ recommendations.

PVC pipe shall be bedded in accordance with AWWA C605, Type 5
Bedding.

The pipe shall be placed true to line and grade. Bell holes shall be dug
and the barrel of the pipe provided with uniform and continuous support.

Standard sizes for bedding materials shall be in accordance with the
requirements of ASTM D448, Section 02060 - Crushed Stone
Aggregate, and Section 02234 - Trenching and Trench Backfilling.

3.02 ACCEPTANCE TESTING

A. After installation, backfilling, and cleaning, acceptance testing shall be
performed by low pressure air testing as specified in Section 02650 -
Testing for Acceptance of Sanitary Sewers.
B. Air Testing
1. Testing shall be performed by the low pressure air test method
conforming to the requirements of ASTM F1417.
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2. Each section between manholes or structures shall be plugged. Air
will be introduced into the plugged system. The system passes the
test if the air loss, as measured by the pressure drop from 3.5 psi to
2.5. psi, does not occur within the time interval found in ASTM
F1417 or the NCPI pamphlet, “Low Pressure Air Test for Sanitary
Sewers”.

3. Lines which fail any acceptance testing shall be evaluated and the
source of leakage corrected. The line shall then be retested for
compliance with the requirements of these specifications.

+++ END OF SECTION 02545 +++
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SECTION 02641
PRECAST CONCRETE MANHOLES

PART 1 - GENERAL
1.01 SCOPE

A. This section includes precast concrete manholes installation; frames and
covers; pipe connections at manholes; manhole testing; backfill; cleanup;
and any other similar, incidental, or appurtenant operation which may be
necessary to properly complete the Work.

B. The Contractor shall provide all services, labor, materials, and equipment
required for all precast concrete manholes and related operations
necessary or convenient to the Contractor for furnishing a complete Work
as shown on the Plans or specified in these Specifications.

C. Related Sections Specified Elsewhere:
1. Section 02140 - Dewatering
Section 02324 - Trenching and Trench Backfilling
Section 02535 - Gravity Flow Sanitary Sewers
Section 02650 - Testing for Acceptance of Sanitary Sewers.

Section 02920 - Site Restoration

2

Section 03300 - Cast-In-Place Concrete
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the
General Conditions of the Contract Documents. In addition, the following
specific information shall be provided.

1. The Contractor shall submit manufacturer’s data and details of the
following items for approval:

a. Shop drawings of manhole sections and base units and
construction details, including reinforcement, jointing
methods, and materials.
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Summary of criteria used in the manhole design including,
as a minimum, material properties, loadings, load
combinations, and dimensions assumed.

Materials to be used in fabricating drop connections.
Materials to be used for pipe connections at manhole walls.

Materials to be used for stubs and stub plugs, if required.

Materials and procedures for corrosion resistant liner and
coatings, if required.

Plugs to be used for vacuum testing.

Manufacturer’s data for pre-mix (bag) concrete, if used for
channel inverts and benches.

Description of the proposed method of concrete curing.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

1. ASTM C270 - Standard Specification for Mortar for Unit Masonry.

2. ASTM C443 - Standard Specification for Joints for Circular Concrete
Sewer and Culvert Pipe using Rubber Gaskets.

3. ASTM C478 — Standard Specification for Precast Reinforced Concrete
Manhole Sections

4. ASTM C923 - Standard Specification for Resilient Connectors Between
Reinforced Concrete Manhole Structures and Pipes.

5. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic
Cement Grout (non-shrink).

B. Prior to delivery, all basic materials specified in this section shall be tested and
inspected by an approved independent commercial testing laboratory or, if
approved by the Engineer, certified copies of test reports prepared by the
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manufacturer’s testing laboratory will be acceptable. All materials which fail to
conform to these Specifications shall be rejected.

C. After delivery to the site of the Work, any materials which have been damaged in
transit or are otherwise unsuitable for use in the Work shall be rejected and
removed from the site of the Work.

D. Precast concrete producer shall demonstrate adherence to the standards set
forth in the National Precast Concrete Association Quality Control Manual.
Precast concrete producer shall meet requirements written below.

1. Qualifications, Testing and Inspection

a. The Precast concrete producer shall have been in the business
of producing precast concrete products similar to those specified for
a minimum of 5 years. The precast concrete producer shall
maintain a permanent quality control department or retain an
independent testing agency on a continuing basis. The agency
shall issue a report, certified by a licensed engineer, detailing the
ability of the precast concrete producer to produce quality products
consistent with industry standards.

b. The Precast concrete producer shall show that the following tests
are performed in accordance with the ASTM standards indicated.
Tests shall be performed for each 150 cu. yd. of concrete placed,
but not less frequently than once per week.

(1.) Slump: C143
(2.) Compressive Strength: C31, C192, and C39

(3.) Air Content (when air-entrained concrete is being used):
C231 0or C173

(4.) Unit Weight: C138

c. The Precast concrete producer shall provide documentation
demonstrating compliance with this subparagraph.

d. The plant shall notify the Engineer when the pre-cast products
are being produced for the project. The Owner may place an
inspector in the plant when the products covered by this
specification are being manufactured.”

1.04 DESIGN CRITERIA

A. Manholes shall be constructed of specified materials to the sizes, shapes,
and dimensions and at the locations shown on the Plans or as otherwise
directed by the Engineer. The height or depth of the manhole will vary
with the locations, but unless shown otherwise on the Plans shall be such
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that the top of the manhole frame will be at the finished grade of the
pavement or higher than the ground surface as shown on the Plans and
the invert will be at the designed elevations.

PART 2 - PRODUCTS

2.01 PRECAST CONCRETE MANHOLES

A.

Unless specified otherwise in the Plans or in the Special Conditions, all
manholes will be precast concrete manholes as specified in this section.

The precast reinforced concrete manholes shall be constructed in
accordance with the requirements of ASTM C478. Reinforced concrete
manholes shall consist of manhole base sections, riser sections, transition
sections, and conical sections as described in this section. The manhole
components shall be configured to minimize the number of joints required
per manhole (see Detail Drawings). The Engineer may require any
manhole that is not composed of the minimum number of sections to be
replaced.

Portland cement concrete used in the precast reinforced concrete
manholes shall have a minimum compressive strength of 4000 psi at
twenty-eight (28) days.

1. The concrete shall contain type Il Portland cement with a C3A
content of five and one-half (5'2) percent or less and meet the
requirements of ASTM C478.

2. Aggregate for concrete, except for maximum size and gradation,
shall be as specified in applicable sections of these Specifications.

3. To aid in achieving the specified concrete compressive strength,
newly cast manholes shall be cured in accordance with the
requirements of ASTM C478. The method of curing proposed must
be submitted to the Engineer prior to manufacture.  Manholes
shall be cured for a minimum of seven (7) days prior to shipment to
the site unless otherwise instructed by the Engineer.

4. The manhole manufacturer shall test the compressive strength of a
minimum of two (2) concrete cylinders per calendar week. Reports
verifying the results of the compression tests shall be maintained at
the manufacturer's facility. Reports shall be made available for
inspection and review by the Owner’s representatives. The
manhole manufacturer shall permit the Owner’s representatives to
make unannounced reviews of compression test records and
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inspection of manufacturing facilities at any time during normal
business hours.

5. The manhole manufacturer shall notify the Owner of all manholes
delivered for use in the Owner’s sanitary sewer system which were
manufactured during a week for which a concrete compressive
strength test yielded a result of less than 4,000 psi.

a. Such natification shall be in the form of a letter sent to:

Spalding County Water Authority
Construction Management Group
119 E Solomon St
Griffin, GA 30223

b. Notification shall include (at a minimum) the project name,
Contractor name, date of manhole component manufacture,
and description of manhole component(s) affected.

C. The Owner may require additional testing, repairs, or
removal and replacement, at no additional cost to the
Owner, of any or all manhole components provided for use
in the Owner’s sanitary sewer systems which were
manufactured during a calendar week for which a concrete
compressive strength test yields a result of less than 4,000

psi.

D. Reinforcing steel shall be bars of intermediate grade, open hearth, billet
steel, conforming to the requirements of ASTM A615, or Cold-Drawn Steel
Wire for Concrete Reinforcement conforming to the requirements of ASTM
A82; or of wire fabric conforming to the requirements of ASTM A185. The
circumferential reinforcement in the riser and conical top sections shall
have an area of not less than 0.12 square inches per linear foot.

E. The interior and exterior surfaces of the manhole shall have a smooth
hard finish, and shall be free from cracks, chips, and spalls.

F. The maximum allowable absorption of the concrete used for manhole
construction shall not exceed eight (8) percent of the dry weight.

G. Manhole base sections shall be circular, wet cast, and may be supplied in
forty-eight (48) inches, sixty (60) inches, seventy-two (72) inches, eighty-
four (84) inches, and ninety-six (96) inches diameters. Heights shall range
from forty-eight (48) inches to ninety-six (96) inches depending on
availability with diameter and as specified or approved by the Engineer.
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All base sections shall be supplied with Manhole Lift System inserts as
manufactured by Press-Seal Gasket Corporation. Lifting eye bolts, also
manufactured by Press-Seal Gasket Corporation, shall be supplied to the
Contractor upon request. Manhole bases manufactured with pipe
openings eighteen (18) inches or less shall be furnished with Kor-N-Seal
flexible pipe-to-manhole connectors. Pipes with diameters greater than
eighteen (18) inches shall be secured with a concrete cradle installed to
the springline of the pipe utilizing Class “B” concrete conforming to the
requirements of Section 03300 - Cast-In-Place Concrete.

H. Riser sections shall be circular, wet or dry cast, and may be supplied in
forty-eight (48) inches, sixty (60) inches, seventy-two (72) inches, eighty-
four (84) inches and ninety-six (96) inches diameters. Heights shall range
from sixteen (16) inches to forty-eight (48) inches in sixteen (16) inch
multiples depending on availability with diameter and as specified or
approved by the Engineer. All riser sections shall be supplied with
Manhole Lift System inserts as manufactured by Press-Seal Gasket
Corporation. Lifting eye bolts, also manufactured by Press-Seal Gasket
Corporation, shall be supplied to the Contractor upon request.

Transition sections shall be wet or dry cast. Conical transition sections
shall be supplied for sixty (60) inches to forty-eight (48) inches diameter
transitions. Conical transitions shall be thirty-two (32) inches high.
Sixteen (16) inches high conical transitions may only be used when
approved by the City. All conical transition sections shall be supplied with
a Manhole Lift System as manufactured by Press-Seal Gasket
Corporation. Flat slab transitions shall be supplied for base sections
seventy-two (72) inches to ninety-six (96) inches in diameter. Flat slab
transitions shall be manufactured structurally to meet individual project
requirements. Clear access openings shall be provided to accommodate
riser sections as shown in the Plans or as detailed in the Detail Drawings.

J. Conical sections shall be wet or dry cast, eccentric only. Concentric
sections will not be allowed. Conical sections shall transition from forty-
eight (48) inches diameter to a twenty-four (24) inches clear access
opening and be thirty-six (36) inches high. They shall be supplied with a
Manhole Lift System as manufactured by Press-Seal Gasket Corporation

K. Precast manhole riser joints shall be offset tongue and groove type,
supplied with Tylox Super Seal pre-lubricated gasket as manufactured by
Hamilton Kent. Each joint shall also be supplied with Conseal CS-231
waterstop sealant as manufactured by Concrete Sealants, in widths as
recommended by the manufacturer.
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The ends of each reinforced concrete manhole riser section and the
bottom end of the manhole top section shall be so formed that when the
manhole risers and the top are assembled, they will make a continuous
uniform manhole.

Standard manholes of precast concrete construction, and other manholes
of precast concrete construction having entering sewers of twenty-four
(24) inches diameter or smaller shall have precast openings in the
manhole walls for incoming or outgoing sewers as indicated on the Plans.

All components of a manhole for a particular location shall be clearly
marked in order that the manhole may be correctly assembled to suit
construction conditions existing at that particular location.

All precast concrete manhole base sections and drop manhole bases shall be set on a
foundation of #57 compacted stone aggregate, twelve (12) inch minimum thickness, and
covering the entire bottom of the excavation for the manhole.

0.

Manhole steps shall conform to the requirements of this section.

2.02 STRUCTURAL MATERIALS AND CASTINGS

A.

Structural steel shall conform to the requirements of ASTM A283, unless
otherwise indicated on the Plans.

Steel castings shall conform to the requirements of ASTM A27. The
grades to be used will be specified in the Special Conditions or indicated
on the Plans.

Gray iron castings shall conform to the requirements of ASTM A48. All
castings shall be clean and free of scale, adhesions, or inclusions. Gray
iron castings for manhole or inlet frames and covers or gratings shall be
cast from Class 30B cast iron. Bearing surfaces between manholes, inlet
frames, and covers or gratings shall be such that the cover or grating shall
seat in any position onto the frame without rocking. Bearing surfaces for
standard manhole frames and covers shall be machined.

Aluminum castings shall conform to the requirements of ASTM B108.
Structural aluminum shall conform to the requirements of either ASTM

B209, B221, B308, B241, or B211, as applicable. Finished bolts and nuts
shall be given an anodic coating of at least 0.0002 inches in thickness.

2.03 FRAMES, COVERS, AND STEPS
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New manhole rims, toe pockets, frames, and covers shall be cast iron
conforming to the requirements of ASTM A48 for Class 30 Gray lron
Castings. All castings shall be made accurately to the required
dimensions, fully interchangeable, sound, smooth, clean, and free from
blisters or other defects. Defective castings which have been plugged or
otherwise treated shall not be used. All castings shall be thoroughly
cleaned and painted or coated with bituminous paint. Each casting shall
have its actual weight in pounds stenciled or painted on it in white paint.

Manhole frames and covers shall be as detailed on the Plans, and as
manufactured by East Jordan (formerly East Jordon Iron Works (EJIW), or
equal. Manhole covers shall be vented except those located within the
one hundred (100) year flood plain, within three (3) feet of curb for a two
(2) lane road, or within the outside lane of a multi-lane road.

Sanitary sewer manhole covers shall have the words cast on the top in
letters two (2) inches high per the County Standard Detail.

Manhole inlet steps shall be made of steel reinforced copolymer
polypropylene model PS-1 PF. They shall be installed at maximum twelve
(12) inch intervals. Manhole steps shall be as shown in the Detail
Drawings with rod and pull ratings meeting OSHA standards.

2.04 SPECIALTY ITEMS

A.

One-piece manholes shall be manufactured in accordance with the
requirements of ASTM C478 and as detailed in the Detail Drawings. They
shall be cast utilizing 4000 psi concrete containing type Il cement with a
C3A content of five and one-half (52) percent or less. They shall be
manufactured within a minimum eight (8) inches thick base with dowel
steel reinforcement and waterstop. They shall be used only in situations
which will not accommodate a twenty-four (24) inch base section and
twenty-four (24) inch conical section.

36" x 48” Manhole Tees shall be manufactured in accordance with the
requirements of ASTM C478 and as detailed in the Detail Drawings. They
shall be cast utilizing 4000 psi concrete containing type Il cement with a
C3A content of five and one-half (5%2) percent or less.

Saddle manholes shall be manufactured in accordance with the
requirements of ASTM C478 and as shown in the Detail Drawings. They
shall be cast utilizing 4000 psi concrete containing type Il cement with a
C3A content of five and one-half (5'2) percent or less.
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D. Drop Manholes (Memphis Tees) shall be manufactured in accordance with
the requirements of ASTM C478 and as detailed in the Detail Drawings.
They shall be cast utilizing 4000 psi concrete containing type Il cement
with a C3A content of five and one-half (5%2) percent or less.

2.05 BRICK

A. Brick shall comply with the following requirements for which its use is
intended. Bricks with holes through them will not be allowed in the Work.

B. Bricks used to adjust manhole frame to grade shall conform to the
requirements of ASTM C32 for grade SM. Bricks shall conform to the
following dimensions, unless otherwise approved by the Engineer.

Depth (Inches) Width (Inches) Length (Inches)
Srandard 2.1/, 3.3, 8
C. All brick shall be new and whole, of uniform standard size, and with

substantially straight and parallel edges and square corners. Bricks shall
be of compact textures, burned hard entirely through, tough and strong,
free from injurious cracks and flaws, and shall have a clear ring when
struck together. No soft or salmon brick shall be used in any part of the
Work. Brick shall be culled after delivery, if required, and no culls shall be
used except at such places, to such extent, and under such conditions as
may be approved by the Engineer.

2.06 CONCRETE

A. Concrete shall conform to requirements of Section 03300 - Cast-In-Place
Concrete.
2.07 MORTAR
A. Mortar shall be prepared only in the quantities needed for immediate use.

Mortar which has been mixed for more than thirty (30) minutes or which
has set or has been retempered shall not be used in the Work.

PART 3 - EXECUTION

3.01 GENERAL
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All activities shall be performed in accordance with the manufacturer's
recommendations and regulations established by OSHA. Particular
attention shall be drawn to those safety requirements involving working
with scaffolding and entering confined spaces.

The Contractor shall verify that lines and grades are as specified in the
Plans.

3.02 INSTALLATION

A.

Manholes shall be constructed to the sizes, shapes, and dimensions as
detailed in the Detail Drawings and at the locations shown on the Plans.
They shall be constructed of precast concrete sections conforming to the
requirements of this section. The manholes shall be assembled with the
fewest number of sections to make up required height, thereby reducing
the number of joints. The composition of the manhole must be approved
by the Engineer. The Engineer may require any manhole that is not
composed of the minimum number of sections to be replaced. The depth
of the manhole will vary with the location but in all cases it shall be such
as will place the cover (or lid) at the finished grade of the pavement or
ground surface or as otherwise indicate on the Plans. In undeveloped or
rural areas, manholes shall be furnished to a height of two (2) feet above
ground. Concentric cone sections and flat top manholes, except for
shallow depth where approved by the Engineer, will not be allowed; only
eccentric cones will be used.

Precast concrete manholes for reinforced concrete sewers forty-eight (48)
inches diameter and larger shall be as specified above, except that they
shall be installed on a saddle constructed on the barrel of the sewer.
Precast concrete manholes for sewers thirty (30), thirty-six (36), and forty-
two (42) inches shall be saddle-types or precast base types as specified in
the Plans. Reinforcing steel in the saddle shall be welded to the
reinforcing steel of the pipe. The design of these saddles shall be
approved by the Engineer prior to manufacture.

All joints for precast manhole stacks shall be offset tongue and groove
with Kent Seal No. 2 as manufactured by Hamilton Kent. Each joint shall
also be sealed with Conseal CS-231 waterstop sealant as manufactured
by Concrete Sealants. The width and installation of the joint sealant shall
be in accordance with the manufacturer's recommendations. All joints
shall be supplied with 3" x 16" x 72" inch bitumastic coated steel strap
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anchors. Three (3) strap anchors, one-hundred and twenty (120) degrees
apart shall be required per joint.

D. Where the difference in the invert elevation of two (2) or more sewers,
eighteen (18) inches in diameter or smaller, intersecting in one (1)
manhole is two (2) feet or more, a Drop Manhole (Memphis Tee) shall be
constructed in the manner shown in the Detail Drawings. They shall be
similar in construction to the standard manhole, except that a drop
connection of a pipe and fittings of the proper size and material shall be
constructed outside the manhole and supported by Class B concrete as
indicated on the Plans and in the Detail Drawings. The manhole and the
drop connection shall be placed on twelve (12) inch reinforced concrete
base as detailed in the Detail Drawings. The drop connection piping
assembly shall be bolted to the barrel of the manhole riser using a
minimum of four 5/g-inch diameter stainless steel (316) bolts with suitable
washers to prevent failure caused by pulling the bolt head through the
manhole wall.

E. Base sections shall be precast with the vertical walls of sufficient height to
allow entry of the required pipes as shown on the Plans, and as detailed in
the Detail Drawings. Manhole inverts shall be constructed of cement
mortar and shall have the same cross-section as the invert of the sewers
which they connect. The manhole invert shall be carefully formed to the
required size and grade by gradual and even changes in sections.
Changes in direction of flow through the sewer shall be made to a true
curve with as large a radius as the size of the manhole will permit.

F. All water standing in the trench shall be removed before placing of
concrete is started, and the foundation maintained in a dry condition.

G. Shallow manholes shall be constructed to the sizes, shapes, and
dimensions as detailed in the Detail Drawings, and at the locations shown
on the Plans. They shall be constructed of precast concrete sections as
shown on the Plan and as directed by the Engineer.

H. The top elevation of manhole frames shall be adjusted to grade in areas
such as streets, alleys, and parking lots or where indicated on the Plans.
A maximum adjustment of twelve (12) inches will be allowed using brick
and mortar. Adjustments greater than twelve (12) inches must be made
by changing precast riser sections. Brick used will be in accordance with
the requirements of this section.

3.03 PIPE CONNECTIONS AT MANHOLES
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Openings in manhole walls for incoming and outgoing sewers shall be
precast or cored and after installation sealed with an approved non-shrink
grout. These manholes shall be installed on a choked and compacted
stone bedding as detailed in the Detail Drawings.

A flexible manhole connector may be approved by the Engineer as an
alternate method of sealing the space between the manhole wall and the
pipe. Flexible manhole sleeves shall be required for all pipes eighteen
(18) inches and smaller. The manhole connector shall be Kor-N-Seal or
equal and conform to the requirements of ASTM C923 and shall be made
from ethylene propylene rubber (EPDM) designed to be resistant to
ozone, weather elements, chemicals, including acids, alkalis, animal and
vegetable fats, oils, and petroleum products. Manhole sleeves shall be
secured to pipe by stainless steel clamp and bolt assembly conforming to
the requirements of ASTM C923 and ASTM A167.

All stainless-steel elements of the manhole connector shall be totally non-
magnetic Series 304 Stainless, excluding the worm screw for tightening
the steel band around the pipe which shall be Series 305 Stainless. The
worm screw for tightening the steel band shall be torqued by a break-away
torque wrench available from the precast manhole supplier, and set for 60-
70 inch/lb. The connector shall be installed in the manhole wall by
activating the expanding mechanism in strict accordance with the
recommendation of the connector manufacturer. The connector shall be
of a size specifically designed for the pipe material and size being utilized
on the Project.

3.04 MANHOLE TESTING

A.

All manholes shall be vacuum tested in accordance with the requirements
of Section 02650 - Testing for Acceptance of Sanitary Sewers.

3.05 CLEANUP

A.

After the manhole installation work has been completed and all testing
accepted by the Engineer, the Contractor shall cleanup the area. All
excess material and debris not incorporated into the permanent
installation shall be disposed of by the Contractor. Disturbed grassed
areas shall be seeded or sodded. Site restoration shall be performed in
accordance with the requirements of Section 02920 - Site Restoration.

+++ END OF SECTION 02641 +++
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SECTION 02650
TESTING FOR ACCEPTANCE OF SANITARY SEWERS

PART 1 - GENERAL
1.01 SCOPE

A. This section includes sanitary sewer inspection and testing methods;
joint testing procedures; manhole testing methods; allowable testing
limits for sanitary sewers; and any other similar, incidental, or
appurtenant operation that may be necessary to properly complete the
Work.

B. The Contractor shall provide all services, labor, materials, and
equipment required for all sanitary sewers testing and related
operations necessary or convenient to the Contractor for furnishing a
complete Work as shown on the Plans or specified in these
Specifications.

C. Related Work Specified Elsewhere:
1. Section 02535 - Gravity Flow Sanitary Sewers
2. Section 02545 - Polyvinyl Chloride Gravity Sewer Pipe
3. Section 02641 - Precast Concrete Manholes
1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the
General Requirements and Section 01300 - Submittals of the
Contract Documents.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in
these Specifications.

B. American Standards for Testing and Materials International (ASTM)

1.04 GENERAL

A. Upon completion of all or a part of a sanitary sewer line installation, the
Contractor shall test and/or inspect the sewer for acceptability. The
method(s) of testing and/or inspection shall be as specified in the
individual Specifications sections or the Special Conditions. Testing
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and inspection shall be performed in accordance with the requirements
of this section.

One or more of the following tests and/or inspections may be required:
1. Exfiltration of water

Infiltration of water

Exfiltration of air under pressure

Joint testing

Direct visual inspection

o a0 > w b

Deflection testing
7. Closed Circuit Television Inspection (CCTV)

The testing method for individual projects shall be as specified in the
Special Conditions.

Prior to any testing, all lines shall be cleaned of debris and flushed
clean. Debris shall be caught and removed from the line and shall not
be flushed into existing live sanitary sewers.

1.05 TEST SECTIONS

A.

C.

Unless otherwise specified or directed by the Owner, each section of
sanitary sewer between manholes shall be tested by the air-testing
method. The Contractor will be permitted to install a maximum of one
thousand, two hundred (1,200) feet of sewer prior to performing air
testing.

The Contractor may choose to divide the first section of sewer into
subsections of more convenient length for testing. If the section or
subsection tested does not pass the tests, it shall be repaired and the
test repeated until a satisfactory test is obtained. Excavation shall not
proceed beyond the first one thousand, two hundred (1,200) foot
section until test results for the entire one thousand, two hundred
(1,200) feet are satisfactory, or as directed by the Owner.

The Owner may allow alternate testing methods, or may require
additional testing methods if deemed warranted.

PART 2 - PRODUCTS

(NOT USED)
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PART 3 - EXECUTION

3.01

SANITARY SEWERS INSPECTION AND TESTING METHODS

A.

All Testing Methods: All wyes, tees, and stubs shall be plugged with
flexible jointed caps, or acceptable alternate, and securely fastened to
withstand the internal test pressure. Such plugs or caps shall be
readily removable.

The Contractor shall have cleaned and tested lines and pass all
requirements before requesting final acceptance. Where any
obstruction is met, the Contractor shall clean the sewers by means of
rods, swabs, or other instruments. When requested by the Owner, the
Contractor shall flush out lines and manholes before final inspection
at the Contractor’s cost.

Alignment: Pipelines shall be straight and show a uniform grade
between manholes, except for curves specifically shown on the Plans.
The Contractor shall correct any discrepancies discovered during
inspection.

Low-Pressure Air Test: Sewer diameters less than or equal to twenty
four (24) inches:

a. Prior to air testing, the section of sewer between manholes shall
be thoroughly cleaned and wetted. Immediately after cleaning or
while the pipe is water soaked, the sewer shall be tested with
low-pressure air. At the Contractor’s option, sewers may be
tested in lengths between manholes, using inflatable balls pulled
through the line from manhole to manhole. Air shall be slowly
supplied to the plugged sewer section until internal air pressure
reaches approximately four (4) psig. After this pressure is
reached and the pressure allowed to stabilize within
approximately two (2) to five (5) minutes, the pressure may be
reduced to three and one-half (3.5) psig before starting the test.
If the pressure drop is equal to or less than one (1) psig during
the test time, then the line will be considered as having passed
the test. If the pressure drops more than one (1) psi during the
test time, the line will be presumed to have failed the test, and
the Contractor shall be required to locate the failure, make
necessary repairs, and retest the line. Minimum test time for
various pipe sizes and types is as follows:
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. . . Time (Min/100 feet)
Nominal Pipe Size, inches VCP, RCP DIP, PVC
6 0.7 5.7
8 1.2 7.6
10 1.5 9.4
12 1.8 11.3
15 2.1 14.2
18 2.4 17.0
21 3.0 19.8
24 3.6 22.8
30 * 354
36 * 51.2
* For pipe diameters greater than twenty-four (24) inches, check with
manufacturer.
b. The Contractor shall provide required test equipment, including

inflatable balls, braces, air hose, air source, time, rotameter as
applicable, cut-off valves, pressure reducing valve, zero to
fifteen (0 to 15) psi pressure gauge, zero to five (0 to 5) psi
pressure gauge with gradations in one-tenth (0.1) psi and
accuracy of * two (2) percent. Testing equipment shall be equal
to Cherne Air-Loc Testing Systems.

C. The Contractor shall keep records of all tests made. Copies of
such records shall be given to the Owner. Such records shall
show date, line number and stations, operator, and such other
pertinent information as required by the Owner.

d. The Contractor shall observe proper safety precautions in the
performance of the air testing. It is imperative that plugs be
properly secured and that care be exercised in their removal.
Every precaution shall be taken to avoid the possibility of over-
pressurizing the sewer line.

E. Individual Joint Test: Pipe joints for sewers thirty (30) inches in
diameter and larger shall be air tested individually. The joint tester
assembly shall be placed over the joint and the joint area pressurized
to four (4) psi. The pressure shall not drop more than two (2) psi in ten
(10) seconds. The joint tester assembly shall be equal to Cherne
Industries, Inc.
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F. Smoke Testing: Smoke testing shall be used only to locate leaks and
shall not, in any case, be considered conclusive or a substitute for air
tests, exfiltration tests, or infiltration tests. In all cases, a smoke test
shall be accompanied by an air test, exfiltration test, or infiltration test.
The Owner may order a smoke test if another leakage test fails and
the source of the leak cannot be determined by other means. Smoke
testing shall only be performed where ground water is low. Smoke
shall be blown into a sealed section of sewer under pressure and the
Contractor and Owner shall observe for any smoke appearing on top
of the ground indicating the presence of leaks. The Owner may require
that the Contractor excavate the sewer to determine the source of any
smoke appearing during the smoke test. All leaks or breaks discovered
by the smoke tests shall be repaired and/or corrected by the
Contractor at Contractor’s expense in a manner acceptable to the
Owner. Equipment and supplies required for smoke tests shall be
furnished by the Contractor. The Contractor may choose to perform
smoke tests at any time during construction; however, any such tests
shall not supplant the final test of the completed Work.

G. Dye Testing: Dye testing may be used only to confirm service
connection or disconnection and in no case shall be considered
conclusive or a substitute for air tests, exfiltration tests, or infiltration
tests. Dye testing shall only be performed where ground water is low.
Dye shall be introduced into the service lateral and the Contractor and
Owner shall observe for any dye appearing on combined or sanitary
sewers. Equipment and supplies required for dye tests shall be
furnished by the Contractor. The Contractor may opt to conduct dye
tests at any time during construction; however, any such tests shall not
supplant the final test of the completed Work.

H. Deflection Test: All PVC gravity sewers:

1. The Contractor shall test PVC gravity sewers for excessive
deflection by passing a mandrel through the pipe. Deflection of
the pipe shall not exceed five (5) percent.

2. The mandrel size shall be based upon the maximum possible
inside diameter for the type of pipe being tested, taking into
account the allowable manufacturing tolerances of the pipe. The
mandrel shall be configured as shown on the Plans and shall
have an odd number of legs, or vanes, with a quantity equal to
or greater than nine (9). The legs of the mandrel shall be
permanently attached to the mandrel. A mandrel with variable
sizes shall not be allowed. The mandrel shall be constructed of
steel, aluminum, or other material approved by the Owner, and
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shall have sufficient rigidity so the legs of the mandrel shall not
deform when pulling through a pipe. The Contractor shall
provide a proving ring for each size mandrel, with a tolerance of
no more than two-hundredths (0.02) inch clearance, and the
mandrel dimensions shall be checked by the Owner, using this
proving ring, before use by the Contractor.

3. The Contractor shall excavate and install properly any section
of pipe not passing this test and re-test until results are
satisfactory.

4. This test shall be performed twice:

a. Once within the first thirty (30) days of installation, and

b. Once during final inspection, but no sooner than thirty
(30) days after pavement backfill is done, at the
completion of this Contract.

5. Closed Circuit Television Inspection: The Owner shall require
that the interior of a new gravity sewer be subjected to a
televised inspection. Such internal inspection shall be
conducted and documented in accordance with Pipeline
Assessment and Certification Program (PACP) requirements.
Prior to Final Acceptance the Owner shall be provided with one
copy of the TV inspection report CD-ROMs, and USB 2 flash
drive showing the entire length of the gravity sewer tested. The
report shall contain the condition of pipe, type of pipe, depth,
location of services, length, type of joints, roundness, and
distance between manholes. Any pipe found to be cracked,
leaking, misaligned, bellied, or otherwise defective shall be
removed and replaced.

3.02 JOINT TESTING PROCEDURES

A.

Joint Testing Procedures: Each sanitary sewer joint shall be
individually air tested using a packer or other approved testing device
at a test pressure of four (4) psi plus one-half (%) psi per vertical foot of
pipe depth up to a maximum of ten (10) psi. The packer or testing
device shall be positioned within the sanitary sewer so as to straddle
the joint to be tested.

The ends of the packer or testing device shall be expanded to isolate
the pipe joint from the remainder of the sewer and create a void space
between the packer or testing device and the pipe joint. The air shall
then be introduced into the void space until the required test pressure
is recorded on the void pressure meter. If the required test pressure
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cannot be developed, the joint shall have failed the test. After the void
pressure is observed to be equal to or greater than the required test
pressure, the air flow shall be stopped. If the void pressure drops by
more than two (2) psi within fifteen (15) seconds, the joint shall have
failed the test.

1. All test monitoring shall be above ground and in a location to
allow for simultaneous and continuous observation by the
Owner. The void pressure data shall be transmitted
electronically from the void to the monitoring equipment.

2. Prior to starting the sanitary sewer joint testing, a two (2) part
control test shall be performed as follows:

a. A demonstration test shall be performed in a test cylinder
constructed in such a manner that a minimum of three (3)
known leak sizes (0.062, 0.094, 0.125-inch diameter) can be
simulated. During the demonstration test, the Contractor
shall use a Test Cylinder Gauge to measure void pressure.
The Contractor shall also install the void pressure
monitoring equipment in the same manner as will be done to
measure the void pressure at a sanitary sewer joint. The
Contractor shall then apply pressure to the void space.
During the demonstration test, the void pressure reading on
the Test Cylinder Gauge shall be the same as that observed
on the void pressure monitoring equipment at all times
during the test. If the pressure reading on the Test Cylinder
Gauge is not the same as the pressure reading observed on
the void pressure monitoring equipment at all times, the
Contractor shall repair or otherwise modify the packer or
testing device and perform the test until the results are
satisfactory to the Owner. The demonstration test may be
required, by the Owner, at any other time during the joint
testing Work.

b. Upon entering each manhole to manhole section with the
test equipment, but prior to the commencement of joint
testing, the packer or testing device shall be positioned on a
section of sound sanitary sewer between pipe joints. The
Contractor shall then perform the test at the required
pressure. If the test indicates that the sanitary sewer will not
meet the joint test requirements, the Contractor shall inform
the Owner who shall have the discretion of modifying the
joint test requirements.
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3. During the sanitary sewer joint testing work, the Contractor
shall keep the following records:

a. Manhole to manhole section tested

b. Test pressure used

C. Location (footage) of each joint tested
d. Test results for each joint tested

3.03 MANHOLE TESTING METHODS

A. All rehabilitated manholes, manhole inserts, new manholes, and
replacement manholes shall be tested by the Contractor using the
vacuum test method, following the manufacturer's recommendations
for proper and safe procedures. Vacuum testing of manholes and
structures shall be performed after curing of linings and installation of
inserts. Any leakage in the manhole or structure, before, during, or
after the test shall be repaired.

B. Manholes:

1. Prior to testing manholes for water tightness, all lift holes shall
be plugged with a non-shrink grout, all joints between precast
sections shall be properly sealed, and all pipe openings shall be
temporarily plugged and properly braced.

2. Vacuum Tests: The manhole, after proper preparation as noted
above, shall be vacuum tested prior to or after backfilling.

a. If tested prior to backfill, the test shall conform to ASTM
C1244 as follows. The test head shall be placed at the inside
of the top of the cone section and the compression head
inflated to forty (40) psi to effect a seal between the vacuum
base and the manhole structure. The Contractor shall
connect the vacuum pump to the outlet port with the valve
open. A vacuum of ten (10) inches of mercury [five (5) psi]
shall be drawn and the vacuum pump shut off. With the
valves closed, the time shall be measured for the vacuum to
drop to nine (9) inches [four and one-half (4.5) psi]. The
manhole shall be considered as having passed the vacuum
test if the time is greater than that specified in the table
below. If the manhole fails the initial test, necessary repairs
shall be made with non-shrink grout. Retesting shall proceed
until a satisfactory test is obtained.
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b. If tested after backfill, the procedure shall be modified per
NPCA guidelines (see www.precast.org).

C. Vacuum testing equipment shall be equal to that as
manufactured by P.A. Glazier, Inc.

MINIMUM TEST TIMES FOR VARIOUS MANHOLE
DIAMETERS AND DEPTHS
Diameter (feet) 4 5 6
Depth (feet) Test Time (seconds)
8 20 28 33
10 25 33 41
12 30 39 49
14 35 48 57
16 40 52 67
18 45 59 73
20 50 65 81
22 55 72 89
24 59 78 97
26 64 85 105
28 69 91 113
30 74 98 121
C. The Owner reserves the right to have third-party consultants perform

construction materials testing and assessments to any new manhole.
3.04 ALLOWABLE TESTING LIMITS FOR SANITARY SEWERS

A. Any visible or audible leaks into the sewer that can be located shall be
repaired or corrected as directed by the Owner.

B. Air leakage tests shall be performed in accordance with the
requirements of ASTM C828.

+++ END OF SECTION 02650 +++
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SECTION 02711
CHAIN LINK FENCE AND GATES

PART 1 GENERAL
1.01 SCOPE

A. The Contractor shall furnish all labor, materials, equipment and incidentals
required to furnish and install chain link fence, gates and appurtenances as
shown on the Drawings and as specified herein. Chain link fence shall be of
the type indicated as follows:

1. Zinc-coated galvanized steel fence fabric with zinc-coated galvanized
steel posts, rails, caps, hardware and fittings.

B. Fencing and gates shall be installed in the locations as shown on the
Drawings or as directed by the Owner, in complete conformity with the
manufacturer's written recommendations and as specified herein.

C. The Contractor shall also furnish all labor, materials, equipment and
miscellaneous items as necessary for the removal and re-installation of
existing chain link fence and gates as required for construction of the
project.

D. Security fencing for the Contractor is at Contractor's option and is not
included as part of the work specified in this Section.

1.02 SUBMITTALS
A. Submittals shall be made in accordance with the requirements of the
General Conditions of the Contract Documents. In addition, the following
specific information shall be provided:
1. Manufacturer’'s product data.
2. Derailed shop drawings of the fence and gate layout, including
installation details of the fencing, posts, gates, hardware and
accessories.

1.03 DELIVERY AND HANDLING
A. Deliver materials with the manufacturer's tags and labels intact.
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B. Handle and store materials in such a manner that will avoid damage.
1.04 TRANSPORTATION AND HANDLING

A. Provide transportation and handling in accordance with the requirements
of Section 01610 — Transportation and Handling of these
Specifications.

1.05 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Drawings or specified herein.

1.  ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless

2. ASTM A121 — Standard Specification for Metallic-Coated Carbon Steel
Barbed Wire

3. ASTM A123 — Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

4. ASTM A153 — Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

5.  ASTM A392 — Standard Specification for Zinc-Coated Steel Chain-Link
Fence Fabric

6. ASTM A510 — Standard Specification for General Requirements for Wire
Rods and Coarse Round Wire, Carbon Steel

7. ASTM A653 — Standard Specification for Sheet Steel, Zinc Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process

8. ASTM A824 — Standard Specification for Metallic Coated Steel Marcelled
Tension Wire for Use with Chain-Link Fence

9. ASTM A1011 — Standard Specification for Steel, Sheet and Strip, Hot-
Rolled Carbon, Structural, High-Strength, Low-Alloy, High-Strength Low-
Alloy with Improved Formability and Ultra-High Strength.

10. ASTM F567 — Standard Practice for Installation of Chain-Link Fence
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1.06

11. ASTM F626 — Standard Specification for Fence Fittings

12. ASTM F900 — Standard Specification for Industrial and Commercial Swing
Gates

13. ASTM F934 — Standard Specification for Standard Colors for Polymer-
Coated Chain-Link Fence Materials

14. ASTM F1083 — Standard Specification for Pipe, Steel, Hot-Dipped Zinc-
Coated (Galvanized) Welded, for Fence Structures

Chain Link Fence Manufacturers Institute (CLFMI): CLFMI Publication,
“Standards for Chain Link Fence Installation”.

Federal Specifications:

1. RR-F-191/2C - Fencing, Wire and Post, Metal (Chain Link Fence Gates)
(Detail Specification)

2.  RR-F-191/4C — Wire and Post, Metal (Chain Link Fence Accessories)
(Detail Specification)

The chain link fence and gates shall be furnished by a single manufacturer who
shall assume sole responsibility for providing a complete system designed for
long life with a minimum of required maintenance meeting the requirements
specified herein and as shown on the Drawings.

Manufacturer shall provide written certification that the material provided under
this Specification has been amply designed and is a suitable application for
these service conditions.

WARRANTY

A. Provide a warranty against defective materials and workmanship in accordance

with the requirements of the General Requirements of the Contract Documents.

PART 2 PRODUCTS
2.01 GENERAL
A. Fencing shall include fabric, covering, framework, barbed wire and supporting

arms, concrete footings, gates, hardware and all appurtenances and
accessories required for a complete installation.
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B. Height of fence shall be six (6) feet.

2.02 MATERIALS

A. Chain Link Fence Fabric

1.

Zinc Coated Steel Fence Fabric: Fabric shall be 9 gage wire, woven to
2-inch diamonds and shall be galvanized in accordance with ASTM A392,
Type Il, Class 2, 2.0 ounces per square foot.

Selvages: Selvages shall be twisted and barbed at top and bottom when
barbed wire is used; knuckled at both selvages when barbed wire is not
used; unless otherwise indicated.

B. Pipe Framework for Zinc Coated Steel Fabric: Posts and rails shall be standard
weight galvanized steel pipe conforming to ASTM F1083. Sizes and weights shall
be as follows:

1.

End and corner posts shall be 4-inches outside diameter galvanized pipe
weighing not less than 9.1 pounds per linear foot

Line Post: Line posts shall be 2.375-inches outside diameter galvanized
pipe weighing not less than 3.65 pounds per linear foot.

Rails and braces shall be 1.660-inches outside diameter galvanized pipe
weighing not less than 2.27 pounds per linear foot. Posts shall include
galvanized bolted fittings to properly secure rails and braces to posts.

C. Tension Wire: Tension wire for top and bottom edge support of fence fabric
shall be No. 7 gage steel zinc-coated marcelled tension wire conforming to
ASTM A824, Type Il with a minimum tensile strength of 80,000 psi.

D. Post Caps and Fittings

1.

Post caps and fittings shall be manufacturer’s standard, pressed steel or
malleable iron post caps, fittings and accessories, meeting the
requirements of ASTM F626 and Federal Specification RR-F-191/4C,
galvanized for zinc coated steel fencing.

2. Post caps shall be designed to fit securely over the posts to exclude water
and to carry the top rail and extension arms, where indicated.
3. All other required fittings and hardware shall be provided to fasten to the
pipe posts or concrete in the manner indicated.
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E. Truss Rods: Truss rods shall be alloy steel rods conforming to ASTM A510,
with a minimum tensile strength of 80,000 psi and a minimum diameter of 5/8-
inch. Provide rods with threaded ends and self-tightening galvanized
turnbuckles and anchor plates. Secure anchor plates to posts and gate frames
by welding.

F. Stretcher Bars: Provide one-piece lengths equal to the full fabric height with a
minimum cross section of “-inch by %-inch. Provide one stretcher bar for each
gate and end post and two for each corner and pull post.

G. Stretcher Bar Bands: Provide galvanized heavy pressed steel or malleable iron
bands with a minimum cross section of 1/8-inch by %4-inch, spaced not more
than 15-inches on center, to secure stretcher bars to end, corner, pull and gate
posts.

H. Accessories

1. Provide miscellaneous materials and accessories, including nuts and
bolts, clips, tie wires (9 gage), anchors and fasteners as required for a
complete installation. All items shall be galvanized in accordance with
ASTM A123 or ASTM A153 as applicable.

l. Barbed Wire Extension Arms

1. Barbed wire extension arms shall be pressed steel conforming to ASTM
A653, hot-dip galvanized after fabrication, complete with provision for
anchorage to end, corner or pull posts and for attaching three rows of
barbed wire to each arm.

2. Arms shall be 45 degree angle or vertical as shown on the Drawings, for
three strands of barbed wire. Arms shall be integral with post top weather
cap. Intermediate arms shall have holes for passage of top tension wire.

3. Arms shall be capable of withstanding 300 pounds downward pull at
outermost end of arm without failure.

J. Barbed Wire: Barbed wire shall be double strand 12 V2 gage steel wire, with 14
gage barbs in a 4-point pattern on 5-inch centers. Wire shall conform to ASTM
A121, Type Z (galvanized).

K. Gates: Gates shall be swinging type or sliding type as shown on the Drawings,
furnished complete with all hardware and accessories as required for a
complete installation.

1. Gate Frames: Gate frames shall be fabricated from zinc-coated steel pipe
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2.03

members to match zinc-coated fencing having a minimum outside
dimension of 1.90-inches and weighing not less than 2.72 pounds per
linear foot.

Fabrication: Conform to the applicable requirements of ASTM F900,
Federal Specification RR-F-191/2C and the following:

a.

b.

C.

Assemble gates by welding or with fittings and rivets for rigid
connections. Use same fabric as for fence. Install fabric with
stretcher bars at vertical edges and wire ties at top and bottom
edges. Attach stretcher bars to gate frames at not more than 15-
inches on center. Attach hardware with rivets or by other means that
will provide security against removal or breakage.

Provide additional horizontal and vertical members to ensure proper
gate operation and for attachment of fabric, hardware and
accessories.

Provide diagonal cross bracing consisting of minimum %2-inch
diameter adjustable length truss rods on gates where necessary to
provide frame rigidly without sag or twist.

Gate Hardware

a.

Swinging Gates: Provide gate hinges, latch, stop and keeper for each
gate leaf, conforming to the applicable requirements of ASTM F900
and Federal Specification RR-F-191/2C. Provide latch with provision
for locking gate with a padlock.

Sliding Gates: Provide manufacturer’s standard rubber tired rollers
and roller track for floor supported sliding gates. Include intermediate
rollers or casters where required to prevent gate sag or deflection.
Provide locking device and padlock eyes as part of latch for locking
gate with a padlock,

Pipe Sleeves: Furnish pipe sleeves for fence post embedment in concrete
curbs, barriers and walls. Pipe sleeves shall be fabricated from steel pipe
conforming to ASTM A53 and galvanized in accordance with ASTM A123,
sized to receive and support fence posts.

GROUND RODS

Ground Rods: Shall be 5/8-inch in diameter and 8 feet in length unless shown
otherwise on the Drawings. Ground rods shall be galvanized steel. Galvanizing
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2.04

shall have a minimum coating of 2 oz. per square foot in accordance with
ASTM A153.

CONCRETE AND GROUT

Provide concrete and non shrink grout for footings for fence posts. Concrete
shall be 3000 psi and shall be furnished in accordance with the requirements of
Section 03300 - Cast-in-Place Concrete. Grout shall be as specified in
Section 03600, Grout.

PART 3 EXECUTION

3.01

INSTALLATION

Fence installation shall not be started before final grading is completed, with
finish grade elevations established, unless otherwise directed by the Engineer.

Install fencing and gates in accordance with the requirements of ASTM F567
and CLFMI Standards for Chain Link Fence Installation. Site fabricate as
required to complete the installation.

Excavation: Drill holes of diameters and spacings shown, for post footings in
firm, undisturbed or compacted soil.

1. If not shown on the Drawings or stated in the Specifications, excavate
holes to the minimum diameters as recommended by fence manufacturer.

2. Unless otherwise indicated, excavated hole depths shall be approximately
3-inches lower than the post bottom, with bottom of posts set not less than
36-inches below the surface when in firm, undisturbed soil.

3. Ifrock is encountered near the surface, drill into rock at least 12-inches for
line posts and at least 18-inches for end, pull corner, and gate posts. Drill
hole at least 1-inch greater diameter than the largest dimension for the
post to be placed. If rock is below soil overburden, drill to full depth
required. Penetration into rock need not exceed the minimum depths
specified above.

Setting Posts: Remove loose and foreign materials from sides and bottoms of
holes and moisten soil prior to placing concrete.

1. Center and align posts in holes 3-inches above bottom of excavation.

2. Place concrete around posts in a continuous pour and vibrate or tamp for
consolidation. Check each post for vertical and top alignment and hold in
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position during placement and finishing operations. Allow concrete to
attain at least 75 percent of its minimum 28 day compressive strength, but
in no case sooner than five days after placement, before rails, tension
wires, barbed wire or fabric is installed. Do not stretch and tension fabric
and wires and do not hang gates until the concrete has attained its full
design strength.

3. Trowel finish tops of footings and slope or dome to direct water away from
posts. Extend footings for gate posts to the underside of bottom hinge.
Set keeps, stops, sleeves and other accessories into concrete as required.

4. Keep exposed concrete surfaces moist for at least seven days after
placement or cure with membrane curing materials or other acceptable
curing methods.

5. Grout-in posts set into sleeved holes, concrete construction or rock
excavations with non-shrink Portland cement grout or other acceptable
grouting material.

6. Distance between end, pull and corner or angle post assemblies shall not
exceed 500 feet for chain link fence in a straight line; and 250 feet for
chain link fence in a curved line.

E. Top Rails: Run rail continuously through post caps or extension arms, bending
to radius for curved runs. Provide expansion couplings as recommended by
fencing manufacturer.

F. Brace Assemblies: Install braces so posts are plumb when diagonal rod is
under proper tension.

G. Tension Wire: Install tension wires by weaving through the fabric and tying to
each post with not less than 6 gage galvanized wire or by securing the wire to
the fabric.

H. Chain Link Fabric: Pull fabric taut and tie to posts, rails and tension wires.
Install fabric on security side of fence and anchor to framework so that fabric
remains in tension after pulling force is released.

l. Repair damaged coatings in the shop or during field erection by recoating with
manufacturer's recommended repair compound, applied per manufacturer's
directions.

J. Stretcher Bars: Thread through or clamp to fabric 4-inches on center and
secure to posts with metal bands spaced 15-inches on center.
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K. Barbed Wire: Install three parallel wires on each extension arm. Pull wire taut
and fasten securely to each extension arm. Extension arms shall overhang the
outside of the fence at a 45 degree angle. The topmost strand of barbed wire
shall be 12-inches above the top of the fabric.

L. Tie Wires: Use U-shaped wire appropriate for the diameter of pipe. Attach pipe
and fabric firmly with tie wire ends twisted at least two full turns. Bend ends of
wire to minimize hazard to persons or clothing.

M. Fasteners: Install nuts for tension band and hardware bolts on side of fence
opposite fabric side. Peen ends of bolts or score threads to prevent removal of
nuts.

N. Gates

1.  Gate assemblies shall be of the length, height and type as shown on the
Drawings.

2. Gate frames shall be welded or with fittings and rivets and shall be coated
after assembly. The fabric shall be the same as that used for the fence
and shall be rigidly attached to the frames. Frames shall be suitably
braced and trussed.

3. Three strands of barbed wire shall be provided on the top of the gate.

4.  Swinging gate assemblies shall be furnished with offset hinges to allow
the gate to swing open 180 degrees. Provide a minimum of 3 hinges on
each gate leaf.

5.  Gate assemblies shall be provided with a combination spring latch and
plunger rod of approved design for padlocking.

6. Furnish designated gates with galvanized steel stop/hold open device
with catch or plunger rod of standard manufacture and approved design.

O. Electrical Ground

1. Wherever a power line carrying more than 600 volts passes over the
fence, a ground rod shall be installed. The ground rod shall be installed at
the nearest point directly below the point of crossing. Where possible, the
rod shall be driven into the ground for a full eight feet of penetration. In
rocky soil, the rod may be driven slanted so as to provide 18-inches of
cover at the tip.

2. If solid rock is encountered, two ground rods may be installed at the
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3.02

3.03

nearest post on each side of the power line crossing where soil conditions
will permit. A length of No. 6 bare copper seven strand wire shall be
attached between the fence and the ground rod with suitable clamps.

REMOVAL AND REPLACEMENT OF EXISTING FENCE AND GATES

The Contractor shall notify the Engineer prior to removal of any existing fence
and gates and present to the Engineer a plan for maintaining the security of
the facility or property in the absence of a complete fencing system.

No existing fencing shall be removed unless approved by the Engineer.

Fence, gates and components that have been removed shall be protected by
the Contractor until reinstalled. Fence and gates shall be reinstalled when
directed by the Engineer. Any fence, gates or components that have been
damaged by the Contractor during removal and storage that are considered
unsuitable for reinstallation by the Engineer shall be removed from the site and
new fence, gates and components shall be furnished and installed by the
Contractor at no cost to the Owner.

New fencing, gates and components shall match the existing fence.
CLEANING
Perform cleaning during installation of the work and upon completion of the

work. Remove from site all debris and equipment. Repair all damage resulting
from chain link fence system installation.

+ + + END OF SECTION 02711 + + +
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SECTION 02920
SITE RESTORATION

PART 1 - GENERAL

1.01 SCOPE

A. This section includes disposition of materials and structures encountered in the
Work; ground preparation; mulching; seeding; fence reset; cleanup; and any
other similar, incidental, or appurtenant operation that may be necessary to
properly complete the Work. Where these specifications might differ from
the SCWA Standards, the Standards shall prevail.

B. The Contractor shall provide all services, labor, materials, and equipment
required for all site restoration and related operations necessary or convenient
to the Contractor for furnishing a complete Work as shown on the Plans or
specified in these Specifications.

C. Related Work Specified Elsewhere:

1.

o g &~ w

7.

Section 02200 - Earthwork

Section 02231 - Tree Protection and Trimming
Section 02324 - Trenching and Trench Backfilling
Section 02485 - Seeding

Section 02486 - Sodding

Section 02510 - Asphalt Paving

Section 02535 - Gravity Flow Sanitary Sewers

1.02 SUBMITTALS

A. Submittals shall be made in accordance with the requirements of the General
Requirements of the Contract Documents and Section 01300 - Submittals. In
addition, the following specific information shall be provided:

1. Certificates of inspection as required by government authorities. The
Contractor shall submit manufacturers' or vendors' certified analysis for
soil amendments and fertilizer materials. The Contractor shall submit
other data substantiating that materials comply with specified
requirements.
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2. Typewritten instructions recommending procedures to be established by
the Owner for maintenance of site restoration work for one (1) full year.

3. Seed vendors certified statements for each grass seed mixture required,
stating botanical and common name, percentage by weight, and
percentages of purity, germination, and weed for each grass seed
species.

4. Proposed planting schedules, indicating dates for each type of planting
work during normal seasons for such work in the site of the Work. The
Contractor shall correlate with specified maintenance periods to provide
maintenance from the Date of Substantial Completion. Once accepted, the
Contractor shall revise dates only as approved in writing, after
documentation of reasons for delays.

1.03 QUALITY ASSURANCE

A. Reference Standards: The Contractor shall comply with the applicable
provisions and recommendations of the latest editions of the following
standards, except as otherwise shown on the Plans or specified in these
Specifications.

1. ASTM C602 - Standard Specification for Agricultural Liming Materials.
2. Turfgrass Producers International.

B. The Contractor shall ship site restoration materials with certificates of
inspection required by authorities having jurisdiction. The Contractor shall
comply with regulations applicable to site restoration materials.

C. If specified site restoration materials are not obtainable, the Contractor shall
submit proof of non-availability to the Owner together with proposal for use of
equivalent material.

D. The Contractor shall package standard products with manufacturers' certified
analysis. For other material, the Contractor shall provide analysis by
recognized laboratory, in accordance with methods established by the
Association of Official Agricultural Chemists, as applicable.

1.04 SAFETY REQUIREMENTS
A. Hazards Control:

1. The Contractor shall store volatile wastes in covered metal containers
and remove from the site of the Work daily.
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1.05

1.06

B.

2. The Contractor shall prevent accumulation of wastes that create
hazardous conditions.

3. The Contractor shall provide adequate ventilation during use of volatile or
noxious substances.

The Contractor shall conduct cleaning and disposal operations in compliance
with local ordinances and environmental laws and regulations.

1. The Contractor shall not burn or bury rubbish and waste materials on the
site of the Work without prior written permission from the Owner.

2. The Contractor shall not dispose of volatile wastes such as mineral
spirits, oil, or fuel in open drainage ditches or storm or sanitary drains.

DELIVERY

A.

The Contractor shall deliver packaged materials in containers showing weight,
analysis, and name of manufacturer. The Contractor shall protect materials
from deterioration during delivery, and while stored at the site of the Work.

JOB CONDITIONS

A.

All bare earth areas within the limit of work shall be grassed, mulched, or
covered with other plant material as shown on the Plans. Final restoration of
existing lawn areas (i.e. private residences, schools, and parks) shall be sod.

. On a continuous basis, the Contractor shall maintain the site of the Work free

from accumulations of waste, debris, and rubbish caused by its operations.

. At completion of the Work, the Contractor shall remove waste materials,

rubbish, tools, equipment, machinery, and surplus materials, and clean all
sight-exposed surfaces. The Contractor shall leave the site of the Work clean
and ready for occupancy.

The Contractor shall proceed with the complete site restoration work as rapidly
as portions of the site of the Work become available, working within seasonal
limitations for each kind of site restoration work required. The Contractor shall
not be allowed to postpone cleanup and seeding until the end of the Work.

The Contractor shall determine the locations of underground utilities and
perform Work in a manner that shall avoid possible damage. The Contractor
shall hand excavate, as required. The Contractor shall maintain grade stakes
set by others until removal is mutually agreed upon by parties concerned.
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F.

When conditions detrimental to plant growth are encountered, such as rubble
fill, adverse drainage conditions, or obstructions, the Contractor shall notify
the Owner before planting.

. The Contractor shall install materials during normal planting seasons for each

type of site restoration work.

. The Contractor shall plant trees and shrubs after final grades are established

and prior to planting of lawns, unless otherwise acceptable to the Owner. If
planting of trees and shrubs occurs after lawn work, the Contractor shall
protect lawn areas and promptly repair damage to lawns resulting from planting
operations.

The Contractor may, at its option, employ additional measures (other than
those specified) to prevent loss of, or damage to the Work resulting from the
effects of wind and/or water. No additional compensation shall be made for the
employment of such additional measures.

PART 2 - PRODUCTS

2.01

2.02

TOPSOIL

A.

Topsoil for site restoration may not be available at the site of the Work in
sufficient quantities and shall be furnished as specified.

New topsoil shall be fertile, friable, natural loam, surface soil, reasonably free
of subsoil, clay, lumps, brush, weeds, and other litter, and free of roots, stumps,
stones, and other extraneous or toxic matter harmful to plant growth.

. The Contractor shall obtain topsoil from local sources or from areas having

similar soil characteristics to that found at the site of the Work. The Contractor
shall obtain topsoil only from naturally, well-drained sites where topsoil occurs
in depths of not less than four (4) inches. The Contractor shall not obtain
topsoil from bogs or marshes.

MATERIALS

A.

Grass seed shall meet the requirements of the State of Georgia Seed Laws
and Rules and Regulations except that the requirements as to purity,
germination, and noxious weeds shall be specified in this section. See Section
02485 - Seeding.

1. Quality: Grass seed quality shall be as shown in the Table below:

Grass Seed Quality

Purity | Germination | Noxious Weed

Seed Min. % Min % Max. Per Lb.
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Sahara Bermuda Grass 98 90 None
Annual Rye Grass 98 90 None
Rebel Il Turf Type Fescue 85 85 None
2. Seed shall be approved by the Owner before sowing. Seed shall have

been tested by the Georgia Department of Agriculture, and no seed shall
be acceptable with a date of test more than six (6) months prior to the date
of sowing. Such testing, however, shall not relieve the Contractor from
responsibility for furnishing and sowing seed that meet the requirements of
these Specifications at the time of sowing seed. When required by the
Owner, samples of seed shall be furnished by the Contractor early
enough before seeding to permit further testing before the seed is used.
When a low percentage of germination causes the quality of the seed to
fall below the minimum pure live seed specified, the Contractor may
choose to increase the rate of seeding to obtain the minimum pure live
seed content specified, provided that such an increase in seeding rates
does not cause the quantity of noxious weed seed per square yard to
exceed the quantity that would be allowable at the regular rate of seeding.

Seed that has become wet, moldy, or otherwise damaged shall not be
acceptable.

B. All fertilizer shall be of the grades specified and shall meet the requirements of
the State Plant Food Act in effect thirty (30) days prior to the taking of bids. It
shall be uniform in composition, dry and free flowing and shall be delivered to
the site of the Work in the original, unopened containers, each bearing the
manufacturer's guaranteed analysis. Any fertilizer that is caked or otherwise
damaged, making it unsuitable for use, shall not be accepted.

C. Mulch shall meet the following requirements:

1.
2.

Be acceptable to the Owner.

Be of such consistency that, when properly loosened, it can be distributed
in a uniform application.

Be capable of producing the desired results.

Meet State and Federal Quarantine Restrictions pertaining to fire ants,
Japanese beetles, and white fringed beetles.

Shall have a moisture content of twelve (12) percent or less.

Contain no excessive amounts of noxious weed seeds.
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7. All materials shall carry the following certification: “This material is certified
as free for movement under the State and Federal Imported Fire Ant,
Japanese Beetle, and White Fringed Beetle Quarantines.”

8. Mulch shall be threshed rye, oat straw, wheat straw, or Bermuda grass
hay.

D. Agricultural lime shall be a pulverized limestone having the following properties:
1. Total carbonate, not less than eighty five (85) percent.
2. Passing ten (10) mesh screen at least one hundred (100) percent.
3. Passing one hundred (100) mesh screen at least twenty five (25) percent.

E. Hydro mulch: Wood cellulose fiber containing no germination, inhibiting, or
growth inhibiting agent. Characteristics shall be as follows:

1. Percent moisture content: Nine (9.0%) percent £+ 3.0 percent.
2. Percent organic matter: Nine and two-tenths (9.2%) percent £ 0.8 percent.

3. Percent ash content: One and eight-hundredths (1.08%) percent £ 0.2
percent.

4. pH: four and eight tenths (4.8) (£ 0.5).

5. Water holding capacity: one thousand one hundred fifty (1150) grams
water/ one hundred (100) grams fiber minimum.

F. Sod: Sod shall meet the requirements of Georgia Department of Transportation
Standard Specifications Construction of Transportation Systems, Section 700
and 890, latest edition. See Section 02486 - Sodding.

2.03 GRASSING

A. Grass seed shall be as specified on the table below depending on the season
or as instructed by the Owner. See Section 02485 — Seeding for reference.

B. Disturbed Area Stabilization (Temporary Seeding) shall be planted according
to Section 02125 — Temporary and Permanent Erosion and Sediment
Control

PART 3 - EXECUTION
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3.01

3.02

DISPOSITION OF MATERIALS AND STRUCTURES ENCOUNTERED IN THE
WORK

A.

Existing materials or structures that may be encountered (within the lines,
grades, or trenching sections established for completion of the Work), if
unsuitable or unacceptable to the Owner for use in the Work, and for which the
disposition is not otherwise specified, shall either be disposed of by the
Contractor or shall remain the property of the Owner as further provided in
this section.

At the option of the Owner, any existing materials or structures of "value"
encountered in the Work shall remain the property of the Owner. The term
"value" will be defined by the Owner.

. Any existing materials or structures encountered in the Work and determined

not to be of "value" by the Owner, shall be disposed of by the Contractor, in
an approved manner, except as otherwise specified in Section 02200 -
Earthwork.

GROUND PREPARATION

A.

All ground to be sodded, sprigged, overseeded, or grassed shall be prepared
by plowing, disking, and harrowing to a depth or not less than six (6) inches.
After plowing, topsoil shall be spread on the prepared area to a depth of four
(4) inches and smoothed to a uniform depth. The finished surfaces shall
present a smooth, uniform, loose, well broken soil. All large clods, boulders,
stumps, large roots, roots, debris, and other particles two (2) inches in diameter
or greater and which will interfere with the Work shall be removed from the site
of the Work.

. Lime shall be uniformly spread over the area to be planted or sowed at the rate

of two thousand (2,000) pounds per acre. Commercial grade five (5) percent
nitrogen-ten percent phosphorus — ten percent potassium (5-10-10) fertilizer or
approved equal shall also be uniformly spread over the area at the rate of one
thousand five hundred (1,500) pounds per acre or as recommended by the
manufacturer. The fertilizer and the lime shall then be thoroughly mixed into the
top six (6) inches of the soil. All surface areas distorted by mixing of line and
fertilizer into the soil shall be restored to the proper line and grade before any
more work is done on the area.

3.03 MULCHING

A.

The quantity of mulch to be applied shall be that required to evenly cover the
ground to a depth of at least three (3) quarters of an inch and not more than
one and one-half (17%) inches, according to the texture and moisture content of
the mulch material. It is intended that mulch allow some sunlight to penetrate
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C.

and air to circulate while at the same time shading the ground and conserving
soil moisture.

. Mulch: Mulch shall be uniformly applied manually or with special blower

equipment. When a blower is used, baled material shall be thoroughly loosened
before it is fed into the machine so as to obtain a uniform coating of mulch and
to prevent placement of unbroken clumps. After initial distribution, thick clumps
that are dense enough to prevent new grass from emerging shall be loosened
and redistributed. Mulch shall not be applied on windy days when the velocity
of the wind is sufficient to prevent uniform distribution of mulch.

Hydro mulch: If Hydro mulch is used, it shall be mixed to provide equivalent
quantities of fertilizer and seed as specified in this section.

3.04 SEEDING

A.

Seed shall be uniformly sown at the rates specified, by the use of approved
mechanical seed drills, rotary hand seeders, or other type of equipment that
shall produce a uniform application of the seed. The Contractor shall not
distribute seed by hand.

. In order to obtain an even distribution, seeds shall be sown separately except

that seeds of approximately the same size may be mixed and sown together.
No sowing shall be done during windy weather that prevents even distribution
of the seeds, when the prepared surface is crusted, frozen, wet, or otherwise
in non-tillable condition.

Immediately after seeding, all areas shall be rolled.

. Watering: After seeding of areas are complete, watering shall be continued

daily as long as necessary to promote a rapid growth except that no water shall
be applied between the hours of 10 A.M. and 4 P.M. to prevent “crushing over”
from the sun.

First Application of Nitrogen (All areas): The first application of nitrogen shall
be made on all areas when there is evidence that a satisfactory stand of grass
will be obtained. For seeded areas, the young grass shall have reached a
height of at least one (1) inch. At this time, nitrate of soda, or other approved
commercial fertilizer high in nitrogen content shall be applied at a rate sufficient
to furnish seventy (70) pounds of nitrogen per acre. No fertilizer shall be applied
to unsatisfactory areas that will have to be replanted.

Second Application of Nitrogen (all areas): A second application of nitrogen
shall be made thirty (30) days after sufficient moisture has been applied to
make the first application available for plant growth. Second application shall
also furnish seventy (70) pounds nitrogen per acre.
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G. Maintenance: The Contractor shall provide all maintenance necessary to keep
all seeded and turf areas in a healthy, satisfactory, and weed-free condition
until the Work is finally accepted. This includes repairing washed-out areas,
and correctly applying additional seed, fertilizer, and water if they are needed.

H. Satisfactory Stand Defined:

1.

A stand of grass shall be considered satisfactory by the Owner only if
there is full cover over the seeded area with perennial grass that is alive
and growing, leaving no bare spots larger than one (1) square foot or the
total of all bare spots within a given area shall constitute no more than one
one-hundredth (1/100) of the total area.

If it is necessary to repeat any or all of the work necessary to produce a
viable stand of perennial grass, including repairing washed-out areas, soil
preparation, re-fertilizing, liming, re-seeding, sprigging, watering, or
mulching, the Contractor shall repeat these operations until satisfactory
stand is obtained and approved by the Owner.

I. The Contractor shall remove all stumps, fallen trees, uprooted trees, dead
trees, and debris from the edge of the right-of-way.

3.05 SOD

A. Furnish and install sod in all lawn areas or as designated by the Owner.

1.

Use only Common Bermudagrass (Cynodon dactylon) or one of the
following Bermudagrass varieties:

a. Tifway 419

b. Tifway Il Hybrid
c. Tift 94

d. Tifton 10

e. Midlawn

f. Midiron

g. GN-1 Hybrid
h. Vermont

No dwarf Bermuda types shall be used. Sod shall be nursery-grown and
accompanied with a Georgia Department of Agriculture Live Plant License
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3.06

3.07

Certificate or Stamp. Sod shall consist of live, dense, well-rooted material
free of weeds and insects as described by the Georgia Live Plant Act.

3. Place sod by hand or by mechanical means so that joints are tightly
abutted with no overlaps or gaps. Use soil to fill cracks between sod
pieces, but do not smother the grass.

4. Once sod is placed and staked as necessary, tamp, or roll it using
adequate equipment to provide good contact with soil.

5. Use caution to prevent tearing or displacement of sod during this process.
Leave the finished surface of sodded areas smooth and uniform.

. After the sod has been placed and rolled or tamped, water it to promote

satisfactory growth. Additional watering will be needed in the absence of
rainfall and during the hot, dry summer months. Water may be applied by
Hydro Seeder, Water Truck or by other means approved by the Owner.

. Sod will be inspected by the Owner at the end of the first spring after

installation and at the time of Final Inspection. Replace any sod that is not live
and growing. Any cost for replacing any unacceptable sod shall be at the
Contractor’s expense.

. Apply nitrogen at approximately fifty (50) pounds/acre when specified by the

Owner after plants have grown to two (2) inches high. One application is
mandatory and shall be applied before Final Acceptance. Apply nitrogen with
mechanical hand spreaders or other approved spreaders capable of uniformly
covering the grassed areas. Do not apply nitrogen on windy days or when
foliage is damp. Do not apply nitrogen between October 15 and March 15.

FENCE RESET

A. Should the construction of the sewer require or result in removal or damage

to an existing fence, the Contractor shall replace the fence in kind to the
satisfaction of the fence owner.

CLEANUP

A. During site restoration work, the Contractor shall keep pavements clean and

the site of the Work in an orderly condition.

. The Contractor shall protect site restoration work and materials from damage

due to site restoration operations, operations by other contractors, and trades
and trespassers. The Contractor shall maintain protection during installation
and maintenance periods. The Contractor shall treat, repair, or replace
damaged site restoration work as directed by the Owner.
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C. Throughout the progress of the Work, the Contractor shall keep the
construction area, including storage areas used by the Contractor, free from
accumulations of waste material or rubbish, and shall keep its materials and
equipment in a neat and orderly manner. Immediately upon completion of any
section of the Work and before payment therefore has been made, the
Contractor shall remove from the site of the Work all construction equipment,
temporary structures, and debris, and shall restore the site of the Work to a
neat, workmanlike condition; the Contractor shall not remove barricades and
warning and direction signs until directed by the Owner. The Contractor shall
not postpone cleanup and seeding until the end of the Work. Waste materials
shall be disposed of at locations satisfactory to the Owner or affected
regulatory agencies.

D. After completion of all Work contemplated under the Contract and before final
payment has been made, the Contractor shall make a final cleanup of each
separate part of the Work; shall restore all surfaces to a neat and orderly
condition; and shall remove all construction equipment, tools, and supplies.

3.08 INSPECTION AND ACCEPTANCE

A. When site restoration work is completed, including maintenance, the Owner
will, upon request, make an inspection to determine acceptability.

B. Where inspected site restoration work does not comply with the requirements
of the Owner, the Contractor shall replace rejected work and continue
specified maintenance until reinspected by the Owner and found to be
acceptable. The Contractor shall remove rejected plants and materials
promptly from the site of the Work.

+++ END OF SECTION 02920 +++
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SECTION 03100
CONCRETE FORMWORK

PART 1 - GENERAL

1.01 SCOPE

A. Design, detail, furnish, utilize, and install concrete formwork as shown and as
needed for Work shown on the Drawings and as specified herein. Design
and detail components, where specified herein.

B. Furnish labor, material, equipment, and incidental items necessary to
complete Work.

1.02 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1. American Concrete Institute (ACI):
a. 117, Specification for Tolerances for Concrete Construction and
Materials.
b. 301, Specifications for Concrete Construction.
c. 347, Guide to Formwork for Concrete.
2. NSF International (NSF):
a. NSF 61, Drinking Water System Components — Health Effects.
1.03 DEFINITIONS

A. Form-Facing Material: Temporary structure or mold that supports the
concrete while the concrete is setting and gaining sufficient strength to be
self-supported.

B. Formwork: The total system supporting freshly placed concrete, including the
mold or sheathing in contact with the concrete, as well as supporting
members, hardware, and required bracing.

C. Concrete form-facing surface classifications are defined as follows:

1. Class A: Surfaces prominently exposed to view where appearance is of
special importance.
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2. Class B: Surfaces intended coarse-textured surfaces to receive plaster,
stucco, or wainscoting.

3. Class C: Surfaces that will be permanently exposed and other finish
requirements are not specified.

4. Class D: Surfaces where roughness is not objectionable and are
permanently concealed.

1.04 SUBMITTALS

A. Formwork Shop Drawings: Prepared in accordance with ACI 301 by or under
the supervision of a qualified professional engineer detailing fabrication,
assembly, and support of formwork. Design and engineering of formwork are
Contractor’s responsibility.

B. Submit for approval copies of manufacturer’s data and installation instructions
for proprietary materials, including form coatings and releasing agents,
manufactured form systems, ties, and accessories.

C. Layout drawings for wall control joints, wall weakened plane joints, and wall
expansion joints.

D. For environmental structures, submit certificates of compliance with NSF 61
for all applicable formwork products.

1.05 QUALITY ASSURANCE

A. Formwork shall comply with ANSI A10.9 and OSHA Construction Standards,
Part 1926, Subpart Q, Concrete, Concrete Forms, and Shoring. In addition,
the form designs shall meet the requirements of ACI 301.

B. Notify the Engineer a minimum of 48 hours before closure of forms that would
hinder the subsequent inspection to enable the Engineer to inspect the work.

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING
A. Preparation for Shipment:

1. Package and clearly tag parts and assemblies that are of necessity
shipped unassembled in a manner that will protect materials from damage
and facilitate identification and final assembly in field.

2. Insofar as is practical, factory assemble items provided hereunder.
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D. Storage and Handling:

1. In accordance with manufacturer's recommendations and in such a
manner as to prevent damage of any kind, including overexposure to
sunlight.

PART 2 - PRODUCTS

2.01

2.02

PERFORMANCE REQUIREMENTS

A.

Design, engineer, erect, shore, brace, and maintain formwork, shores, and
reshores in accordance with ACI 301, to support vertical, lateral, static, and
dynamic loads, and construction loads that might be applied, until structure
can support such loads, so that resulting concrete conforms to the required
shapes, lines, and dimensions.

Design wood panel forms in accordance with APA’s “Concrete Forming
Design/Construction Guide.”

Design formwork to limit deflection of form-facing material to 1/240 of center-
to-center spacing supports.

Design cross ties to transfer the effects of the following loads to the cast-in-
place concrete core:

1. Wind Loads: As indicated on Drawings.

a. Horizontal Deflection Limit: Not more than 1/240 of the wall height.

FORM-FACING MATERIALS

A.

Unless otherwise shown or specified, construct formwork for concrete
surfaces exposed to view in the finished structure, with plywood, metal, metal-
framed plywood-faced or other panel type materials acceptable to Engineer,
to provide continuous, straight, smooth as-cast surfaces.

Forms for Exposed Finish Concrete: (Smooth Finish)

1. Unless otherwise shown or specified, construct formwork for concrete
surfaces exposed to view in the finished structure, with plywood, metal,
metal-framed plywood-faced or other panel type materials acceptable to
Engineer, to provide continuous, straight, smooth as-cast surfaces.

2. Furnish in largest practical sizes to minimize number of joints and to
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conform to joint system shown or specified. Provide form material with
sufficient thickness to withstand pressure of newly placed concrete without
bow or deflection.

3. Acceptable Materials:
a. Plywood, metal, or other approved materials.

b. Exterior grade plywood panels, suitable for concrete forms, complying
with DOC PS 1, and as follows:

1) APA HDO (high-density overlay).

2) APA MDO (medium-density overlay); mill-release agent treated and
edge sealed.

3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
4) APA Plyform Class |, B-B or better; mill oiled and edge sealed.
C. Forms for Unexposed Finish Concrete: (Rough Finish)

1. Form concrete surfaces that will be unexposed in the finished structure
with plywood, lumber, metal, or other acceptable material.

2. Provide lumber that is dressed on at least 2 edges and 1 side for tight fit.
D. Forms for Cylindrical Columns, Pedestals, and Supports:

1. Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that produce
surface finishes with gradual or abrupt irregularities not exceeding
specified formwork surface class.

2. Provide forms with sufficient wall thickness to resist plastic concrete loads
without detrimental deformation.

E. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to
resist plastic concrete loads without detrimental deformation, with straight end
forms.

F. Void Forms: Biodegradable paper surface, treated for moisture resistance,
structurally sufficient to support the weight of plastic concrete and other
superimposed loads.
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2.03 FORMWORK ACCESSORIES

A. Form Ties:

1.

Provide factory-fabricated, removable or snap off, glass-fiber-reinforced
plastic or metal form ties designed to resist lateral pressure of fresh
concrete, prevent form deflection, and to prevent spalling of concrete
surfaces upon removal. Materials used for tying Forms will be subject to
approval of the Engineer.

Unless otherwise shown, provide ties so that portion remaining within
concrete after removal of exterior parts is at least 1 inch from the outer
concrete surface. Unless otherwise shown, provide form ties that will
leave a hole no larger than 1-inch diameter in the concrete surface.

Ties for exterior walls and walls subject to hydrostatic pressure shall have
waterstops that are one of the following:

a. Integral steel waterstop at least 0.103-inch thick and 0.625-inch
diameter and continuously welded to tie.

b. Neoprene waterstop 3/16-inch thick and 15/16-inch diameter whose
center hole is one half diameter of tie, or molded plastic waterstop of
comparable size.

Design tie to prevent rotation or disturbance of embedded tie (portion to
remain) during removal of ends and to prevent water leaking along tie.

G. Form Release Agents:

1.

Provide commercial formulation form release agent with a maximum of
350 g/L volatile organic compounds (VOCs).

Form release agent shall not bond with, stain, or adversely affect concrete
surfaces and will not impair subsequent treatments of concrete surfaces.

3. For steel form-facing materials, use release agent with rust inhibitor.
H. Chamfers:
1. Provide 1 inch by 1 inch chamfer on exterior corners and edges of

permanently exposed concrete.

2. Approved materials included wood, metal, PVC, or rubber strips.
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|. Rustication Strips:

1.

Wood, metal, PVC, or rubber strips kerfed for ease of form removal.

PART 3 — EXECUTION

3.01 DESIGN OF FORMWORK

A. Formwork shall be in accordance with ACI 301 and as follows:

1.

Design, erect, shore, support, brace, and maintain formwork to support
vertical, lateral, static, dynamic, and construction loads that might be
applied until concrete structure can support such loads.

Construct formwork so concrete members and structures are of correct
size, shape, alignment, elevation, and position, within tolerance limits of
ACI 117.

Construct forms to sizes, shapes, lines, and dimensions shown on the
drawings and to obtain alignment, location, grades, level, and plumb work
in finished structures. Provide openings, offsets, keyways, recesses,
moldings, blocking, bulkheads, anchorages and inserts, and other features
required in the Work. Use selected materials to obtain required finishes.

Solidly butt joints and provide backup at joints to prevent cement and
mortar pastes from leaking.

Fabricate forms for easy removal without hammering or prying against
concrete surfaces. Provide crus plates or wrecking plates where stripping
may damage cast concrete surfaces. Kerf wood inserts for forming
keyways, reglets, recesses, and the like for easy removal. Do not use
rust-stained steel form facing material.

Provide openings and box-outs for chases, recesses, or other openings
required by other trades required to complete the Work.

Install all the items (sleeves, inserts, hangers, anchors, etc.) to be
supported by the formwork as required by the work.

Install pipe sleeves, wall pipes and wall sleeves, as shown or specified, for
all piping penetrating walls and slabs. The use of block-outs in walls is
prohibited.

9. The use of reinforcing steel, partially embedded in concrete, as toe pins or
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form spacers is prohibited.
B. Forms for Exposed Concrete:
1. Do not use metal cover plates for patching holes or defects in forms.

2. Provide sharp, clean corners at intersecting planes, without visible edges
of offsets. Back joints with extra beams or girts to maintain true, square
intersections.

3. Use extra beams walers and bracing to prevent bowing of forms between
beams and to avoid bowed appearance in concrete. Do not use narrow
strips of form material that will produce bow.

4. Assemble forms so they may be readily removed without damage to
exposed concrete surfaces.

5. Form molding shapes, recesses, and projections with smooth-finish
materials, and install in forms with sealed joints to prevent displacement.

6. Chamfer exposed corners and edges.
C. Corner Treatment:

1. Form exposed corners of beams, walls, bases and columns to produce
smooth, solid, unbroken lines, except as otherwise shown. Except as
specified below for re-entrant or internal corners, exposed corners shall be
chamfered.

2. Form chamfers with 1 inch by 1 inch strips, unless otherwise shown,
accurately formed and surfaced to produce uniformly straight lines and
tight edge joints. Extend terminal edges to required limit and miter
chamfer strips at changes in direction.

3. Re-entrant or internal corners and unexposed corners may be formed
square.

D. Joints:

1. See Specification Section 03150 - Concrete Joints & Accessories and
Drawings for treatment of joints. Locate as shown and specified.

E. Cleaning and Tightening:

1. Thoroughly clean forms and adjacent surfaces to receive concrete.
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Remove chips, wood, sawdust, dirt, or other debris just before concrete is
to be placed.

2. Re-tighten forms immediately after concrete placement as required to-
eliminate mortar leaks.

3.02 PREPARING FORM SURFACES

A. Coat contact surfaces of forms with non-residual, low-VOC, form release
agent before placing reinforcement. For form liners, use a form release
coating recommended by the liner manufacturer.

B. Do not allow excess form coating material to accumulate in the forms or to
come into contact with surfaces, which will be bonded to fresh concrete.
Apply in compliance with manufacturer's instructions.

C. Coat steel forms with a non-staining, rust-preventative form oil or otherwise
protect against rusting. Rust-stained steel formwork is not acceptable.

D. Form releasing agents must not impair subsequent treatment of concrete
surfaces that depend upon bond or adhesion nor impede the wetting of
surfaces to be cured with water or curing compounds.

3.03 INSTALLATION OF EMBEDDED ITEMS

A. Set and build into the formwork, anchorage devices and other embedded
items, shown specified or required by other Sections. Use necessary setting
drawings, diagrams, instructions, and directions.

B. All embeds should be supported, plumbed, and carefully taped or covered to
prohibit the infiltration of concrete during the pour.

C. Coat any aluminum or reactive metal inserts, with non-reactive coating to
isolate the metal surfaces.

D. Edge Forms and Screed Strips for Slabs and Sidewalks:

1. Set edge forms or bulkheads and intermediate screed strips for slabs and
sidewalks to obtain required elevations and contours in the finished slab
surface. Provide and secure units to support screeds.

2. The screeds may not be tack welded to the rebar embeds, or structural
steel.

E. Clean embedded items immediately prior to concrete placement.

Spalding County Water Authority Technical Specifications
PDB Sewer Implementation Project Concrete Formwork
03100-8



3.04 FIELD QUALITY CONTROL

3.05

A.

Before concrete placement, the Engineer shall inspect all formwork. No
concrete shall be poured without Engineer’s approval.

. Before concrete placement, Contractor shall check the formwork, including

lines, ties, tie cone, and form coatings. Contractor shall make corrections
and adjustments to ensure proper size and location of concrete members and
stability of forming systems.

During concrete placement Contractor shall check formwork and related
supports to ensure that forms are not displaced, and that completed Work
shall be within specified tolerances.

If Contractor finds that forms are unsatisfactory in any way, either before or
during placing of concrete, placement of concrete shall be postponed or
stopped until the defects have been corrected and reviewed by the Engineer.

REMOVAL OF FORMS

A.

Remove forms and falsework in a manner that will prevent damage to the
concrete and not impair the safety of the structure.

. Do not use pinch bars or similar tools to pry against concrete surfaces.

Do not remove forms until concrete has aged at not less than 50 degrees
Fahrenheit for the durations as follows:

1. Elevated slabs and beams: 7 days minimum.

2. Grade beams, columns, walls, construction and expansion joint bulkheads
and other vertical surfaces: 24 hours minimum.

Elevated slabs and beams shall have attained at least 70 percent of the
specified 28-day strength before form removal. Concrete shall also have
sufficient strength to safely support its own weight and construction loads.
Determine concrete strength for form removal in conformance with ACI 301.

Reshore elevated concrete elements immediately upon form removal.
Shoring shall remain in place until the concrete has attained the specified 28-
day design strength.

Maintain shoring of elevated concrete elements which support subsequent
construction when the subsequent construction loads exceed the design live
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load of the elements.
3.06 REUSE OF FORMS

A. Clean and repair surfaces of forms to be reused in the Work. Split, f