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NOTICE

These Specifications and Details are provided as a courtesy and are not to be modified in any

manner, they are the sole property of the City of Pooler and were created for the public's use.
They must not be modified. All changes to specifications and/or to details shall be made by

way of Special Conditions with prior approval of the City of Pooler.

The files have been made available as Adobe PDF files. The standard details files were

created in Autodesk and converted to Adobe PDF files.

The PDF (portable document format) files listed below are available for viewing online using
the Adobe Acrobat Reader file viewer. If you do not already have the Adobe
Acrobat Reader installed on your system, you must download and install the software prior

to viewing the document online (www.pooler.georgia.gov).

e CITY OF POOLER CHECKLIST AND NOTES

e TECHNICAL SPECIFICATIONS

e ELECTRICAL DETAILS

e WATER DISTRIBUTION SYSTEM DETAILS

e WASTEWATER COLLECTION SYSTEM DETAILS

e STREETS AND DRAINAGE DETAILS
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http://www.pooler.georgia.gov/

All documentation must be received 2 business days prior to the next available pre-con date. Hard and digital copies must be submitted before
scheduling will occur.

City of Pooler Pre-Construction Checklist

DEVELOPMENT NAME & PROJECT #

OWNER: PHONE NUMBER:

ENGINEER: PHONE NUMBER:

24 HR.

EMERGENCY PHONE NUMBER:

CONTACT #:

CONTRACTOR PHONE NUMBER:

EMAIL: CELL NUMBER:

Copy of Contractor’s License D

Copy of General Contractor’s License D (level 1B Inspector must be present at the pre-construction meeting)
Copy of Utility Contractor’s License D (Agreement with inspecting company must be provided)
Copy of GSWCC License (level 1A) D (Copy of the Blue Card must be provided)

Construction Plans & Landscape Plans

*  **These plans must be the latest set of construction plans that has already be approved by the
City Council. They must be stamped “ISSUED FOR CONSTRUCTION’, and they must be
stamped and signed by a Georgia professional engineer.

*  Plans must include landscape and erosion control, streetlights notes, and irrigation notes.

« All Utilities are required to be underground.

*  Plans must include the “Call Before Digging” logo.

*  Amended plans shall be always marked and ready for review.

»  Vertical and horizontal bends in water and sewer systems can’t be replaced with deflection of the
lines.

» Joint deflection of pipes shall not be allowed to exceed the manufacture’s standards.

»  Storm drainage outfall structures can’t be replaced from the ones shown in the approved plans.

» The City’s Standard Construction Details show the minimum standards allowed by the city. There
are no variances for as-built conditions that do not meet these minimum standards.

3 Full Sets 3 Full sets of Approved Site Plans with Landscape |:|
PDF File




All documentation must be received 2 business days prior to the next available pre-con date. Hard and digital copies must be submitted before
scheduling will occur.

Hold Harmless Agreements

Hold harmless agreements are required in the following situations:
» Irrigation System that is located in Utility Right -of-Way.

«  Water, Street, Sewer, and/or Stormwater Utilities are located in a private subdivision or
development.

» Landscaping that is placed in Utility Right-of-Ways.

Hold Harmless Agreements
Letter Stating Private Utilities if Applicable

Additional Information

0]

NPDES signed contract

EPD Approval Letter (if applicable)

LDA Submitted to the City of Pooler Inspection Department
Copy of the Minor LDA Permit (under 1 acre)

Contingencies Listed in Council Approval (if applicable)
Recorded Stormwater Maintenance Agreement and Schedule
Proof of Notice of Intent (14 days waiting period)

Copy of GSWCC Approval

Tree Deficit Reimbursement Receipt

Copy of NOI

« All water that is required during construction must be metered using a device approved by the
City of Pooler.

*  ** Owner shall provide “Record Drawings” and all the results of all required testing data at least 72
hours prior requesting a final inspection or a certificate of occupancy so that post-construction
conditions and testing can be verified and approved.

»  Certified record drawings shall include topography of pond and outlet structure detail using post-
construction survey data. Using record drawings, provide a certified hydrology verifying pond
volumes and peak outflows from regulated storm events.

»  All as-builts must have coordinates (Georgia, southeast quadrant), and at least one benchmark
with its coordinates and datums.

*  Two (2) hard copies of “Record Drawings” are required.

* One PDF and DWG copy of “Record Drawings” is needed. The layers of the DWG file must be
able to be exported to GIS.

« A set of recordable Plats is required. It must include all required easements and must be signed
be a GA RLS.

- Submit at least 2 hard copies, a PDF copy and a digital copy that can be exported to GIS.

N/A

N/A

N/A

[




CITY OF POOLER - FIELD INSPECTION CHECKLIST

Development Checklist

TO
Oﬁ P O[%

@]

FAMILY

) PRIDE HONOR

1907

Date:

Development:

Engineering Firm:

Representative:

Phone No.

Phone No.

Tduff@pooler-ga.gov

All developments that are to be dedicated to the City of Pooler shall be inspected at the various stages
to ensure that the overall integrity of the project is maintained. Developers and Engineers are
responsible to ensure the following list is complete before a final inspection is scheduled. Contact
Tarra Duff, at Public Works Department to schedule the following inspections at (912)330-8650

Erosion Control

Existing Sewer Manhole Tie-ins
Mandrell Pull

Pressure Test

Interior Visual Inspection

Video Inspection all Sewer Lines

Dateof |Inspector [Passed |Failed Date of Re-
Inspection inspection
Initial erosion control inspection
Weekly NPDES Reports
Grassing on all Disturbed Areas
Notes:
Sewer
Date of Inspector | Passed| Failed Date of Re-
Inspection inspection
Material Inspection

Notes:




Development Checklist Date:
Water
Date of Inspector | Passed| Failed | Date of Re-
Inspection inspection
Material Inspection
Bacteria testing report
Water pressure test
Fire Flow Test
Continuity Test
Meter Inspection
Hydrant Meter Returned
Tie-in
Back Flow Inspection
Notes:
Street
Date of Inspector |Passed |Failed [Date of Re-
Inspection inspection

Documentation of soil testing

Proof Roll Curb

Proof Roll Sub-grade

Proof Roll Base
Compaction test Curb
Compaction Test Sub-grade
Compaction Test Base

Asphalt Core Report

Notes:




Development Checklist Date:

Stormwater
Date of Inspector | Passed| Failed Date of re-
Inspection inspection
Material Inspection
Interior Visual Inspection of Storm Drains
Video Inspection of Lines and Joints
Tie-in
Landscape
Date of Inspector | Passed| Failed Date of re-
Inspection inspection
Tree Count
Preferred Tree List
Notes:
Other

The following documents must be on record at Public Works prior to scheduling a final inspection.

Date Received Received by

C of C Packet with Engineer Certification

Record Drawings 72 hrs. Prior to Final

Notes:




CITY OF POOLER

CABLE LOCATION TEST
DATE: TIME:
SUBDIVISION:
INSPECTOR:

All Hydrant(s) have Location Wire exposed at flange:
Yes No (If no give location)

All Blow off hydrant(s) have Location Wire exposed:
Yes No (If no give location)

All Water Manholes have Location Wire exposed to ring and cover:
Yes No (If no give location)

All Water Laterals have Location Wire exposed to Curb Stop:
Yes No (If no give location)

All Sewer Laterals have Location Wire exposed to cap:
Yes No (If no give location)

All Sewer Manholes have Location Wire Exposed at ring and cover:

Yes No (If no give location)

Did all of the water mains locate: Yes No

It No: What areas did not locate:

Did all of the water laterals Locate: Yes No

It No: What areas did not locate:

Was the contractor notified of all deficiencies: Yes No

It No: Why not:

Was the Design Engineer notified of all deficiencies: Yes No
It No: Why not:

Approved and acceptable to the City of Pooler: Yes No

It No: Why not:

Signed for acceptance:

Signed for denial:

Revised 2024



CITY OF POOLER

FIRE HYDRANT FLOW TEST

DATE: TIME:
SUBDIVISION:
INSPECTOR:
SIZE OF WATER MAIN:
Hydrant No. 1 Location Hydrant No. 2 Location
PSI PSI
GMP GMP
RESIDUAL RESIDUAL
Savannah Benton Drive Connection Open Closed
Pooler Wells On Off Elevated Tank Level
Hydrant No. 1 Location Hydrant No. 2 Location
PSI PSI
GMP GMP
RESIDUAL RESIDUAL
Flow test by:
Hydrant(s) Painted: YES NO
Hydrant Chains Removed: YES NO
Approved: YES NO
Comments:

Revised 2024



SECTION 01001

GENERAL REGULATIONS FOR INFRASTRUCTURE

The following provisions include general policies that shall be accounted for in the design and
construction of infrastructure within the City of Pooler. The provisions outlined below reiterate
applicable City of Pooler regulations and standards that would typically apply to private
development and subdivision projects that involve infrastructure (water, sewer, streets, etc.)

1.

EASEMENTS:

a. UTILITY EASEMENTS:

Public Utility Easements shall be provided where necessary. Such easements shall not
be less than fifteen (15) feet in width and shall be located preferably along front
property lines. All public utilities within easements dedicated for that purpose shall be
installed underground.

Site Plans and Record Drawings with Utility Easements dedicated for the purpose of
establishing City of Pooler access to public utilities shall be delineated and annotated
as “City of Pooler Utility Easement”. Utility Easements intended to establish access
for a Private Entity, shall be labeled as Private Utility Easement on Site Development
Plans.

All easements and Easement Agreements must be recorded with the property and
include a detailed description of the easement boundaries, access rights, and any
restrictions on use. Easements shall run with the land and be binding on all successors
and assigns. Fees for easement processing and recording are the responsibility of the
developer.

Utility Easements shall not be encroached upon by any structure. Any encroachment
into a Utility Easement shall be prohibited, unless expressly approved by the Utility
Owner, which may require an executed hold harmless agreement, and conditions
stipulated by the Utility Owner.

. ACCESS EASEMENTS:

Public access easements shall be provided where necessary. Such easements shall not
be less than twenty-five (25) feet in width and shall have a non-encroachment setback
for structures.

August 2024 01001-1



The access easement can be used as a part of common areas when easement is provided
for utilities between residential and/or commercial properties (except access
easements for Sanitary Sewage Lift Station) belonging to Homeowners Association or
Property Owners Association. If two (2) or more publicly owned utilities are installed
within the access easement, an additional ten (10) feet of access easement shall be
required for each additional utility.

The City reserves the right to require additional access easement based on factors such
as depth or size of infrastructure, when necessary. If publicly owned utilities are
installed in the access easement and/or accessed through the easement, the utility
owner (Water, Sewer, Storm, etc.) shall have unlimited, unobstructed access 365 days,
24 hours a day. When necessary, the City will require that an all-weather access road
be constructed by the developer for access.

2. PUBLICLY OWNED UTILITIES:

a. GENERAL:

» All public Owned utilities shall be installed within the boundaries of the right-of-
way or approved access or utility easement.

*  Water Mains, Sewer Mains, or their Service Laterals shall not be installed behind
or between lots without the approval of the City of Pooler. If allowed the utility will
need to be in a proper easement.

* New Construction of Water or Sewer Mains shall not be installed longitudinally
under roadway pavement.

* Crossing of underground water, sewer, or storm pipes shall be minimized to the
extent practical.

*  When extension of public water or sewer mains will be necessary to establish new
availability of service, the main shall be extended across the frontage of site to the
property boundary.

» Potable water wells and septic systems shall be permitted by Chatham County
Health Department.

» All utilities that cross streets shall be oriented such that they are perpendicular to
the street. Fittings shall not be permitted to be installed in the pavement footprint of

roadways or driveways.

» All trees whether existing or proposed shall be situated a minimum of 10 ft from
any public utility. Any damage cause by nonconformance of this requirement shall

August 2024 01001-2



be mitigated at the property owner, HOA, or POA’s expense.

* All freestanding signs foundations shall be situated a minimum of 10 ft from any
public utility.

* Dry utilities shall not be installed any closer than 5 ft from public utilities, measured
from outside edge of pipe to outside edge of conduit/line.

» Water or sewer laterals shall not be permitted to be installed under driveways.
Likewise, no driveways shall be permitted to be constructed on top of water or
sewer laterals.

» The City of Pooler shall reserve the right to dictate the location and alignment of
public utilities, when situated along planned arterial roadways or roadways with
planned widening projects. The intent is to encourage thoughtful layout of utility
networks along corridors where improvements, widening, or modifications are
anticipated.

b. WATER SYSTEM:

» Extension of public water systems shall be required to submit the GA EPD Drinking
Water Form, and all required application materials, for review by the City of Pooler’s
Delegated Review Authority, as approved by the GA EPD. In the absence of a
delegated review authority, the application materials shall be submitted to the GA
EPD for review and approval.

* Public water systems shall be designed to achieve the minimum required standards
presented in the GA EPD Minimum Requirements for Public Water Systems, the
City of Pooler Code of Ordinance, and the City of Pooler Standard Specifications.

* Water Mains for Subdivision Projects are required to have a minimum diameter of
8-inches, unless otherwise approved by the City of Pooler. On Cul-de-Sacs with no

fire hydrants present, the minimum size is reduced to 4-inch diameter.

» Water Mains shall be installed no closer than 4 ft from the back of curb or edge of
roadway pavement.

e The water mains at cul-de-sac shall be installed around the cul-de-sac. This will
eliminate any water laterals being installed under the cul-de-sac.

» All water laterals provided in residential subdivisions shall be a minimum of one-
inch diameter.

» All water laterals shall be installed five feet from the property corner markers. At
no time shall it be permissible for the laterals to be located in the middle of lots.

August 2024 01001-3



August 2024

When feasible all water mains shall be looped into the nearest main of equal size
or larger.

All residential, commercial, and industrial sites that have desire to establish water
service from the City of Pooler Water System shall be in conformance with the City
of Pooler’s Cross-Connection & Backflow Prevention Policies.

Commercial and Industrial parcels served by City of Pooler Water System shall
install above ground backflow prevention devices and shelters. If not feasible,
exceptions shall be granted at the discretion of City of Pooler Staff or their
Designated Representatives.

Water Mains designed and constructed for subdivision projects, which serve both
domestic and fire protections needs, shall utilize the following schedule for
Maximum Fire Hydrant Spacing:

500 ft in Single Family Zoned Subdivisions
300 ft in Multi-Family, Commercial, & Industrial Zoned Subdivisions
250 ft in Mobile Home Parks

Cut-off Valves shall be furnished at all water main tees with a diameter of 2-inches
or larger. Valves shall be installed outside of the pavement footprint and within an
appropriate valve box or manhole. Cut-Off Valves shall be installed at a maximum
interval of 1000 feet.

All Gate & Butterfly Valves (14-inch or greater) that are installed on the transmission
line(s) and/or tie into a major transmission line shall be installed in a manhole. Gate
Valves shall be specified for pipes with diameter of 2-inch thru 12-inch. Butterfly
valves shall be required where water mains are 14-inches in diameter or larger. All
Gate Valves that are located at the entrance of subdivision or other development that
tie into a transmission line shall be installed in a manhole. All other Gate Valves can
be installed in a cast iron valve box with a concrete collar and concrete valve marker
post.

Private Fire Water Lines connected to the public water system that serve fire
protection needs on individual development sites shall be furnished with an
isolation valve, just downstream of the connection to the public water system, and
an appropriate backflow prevention device, just on the property side of the Right-
of-Way line.

All proposed extensions of public water systems shall be supplemented by design
analysis and calculations demonstrating that the design meets or exceeds the
minimum requirements established by the Georgia Environmental Protection
Division, the City of Pooler, and all applicable nationally accepted engineering
standards.

01001-4



c. SANITARY SEWER SYSTEM:

Extension of sanitary sewer system shall be required to submit the GA EPD Sanitary
Sewer Extension Submittal (SSES) Form, and all required application materials, for
review by the City of Pooler’s Delegated Review Authority, as approved by the GA
EPD. In the absence of a delegated review authority, the application materials shall
be submitted to the GA EPD for review and approval.

All sanitary manholes shall be installed with maximum distance of 350 ft.

When feasible the sewer lateral shall be connected to sanitary manholes. All laterals
tying to a manhole shall enter at an angle of at least 90 degrees from the direction
of flow. Alternatively, sewer laterals shall be tied into the sanitary sewer by means
of a sanitation tee (i.e. Inserta Tee) or wye.

Gravity Sewer Mains shall be no smaller than 8-inch diameter. Gravity Sanitary
Sewer Laterals shall be no smaller than 4-inch diameter.

All sewer laterals shall be installed 15° from the property corner marker. At no time
shall it be permissible for the lateral to be located in the middle of the lot.

d. WASTEWATER LIFT STATION & FORCE MAIN:

August 2024

Lift Stations & Force Mains shall be designed in accordance with the Ten State
Standards, the City of Pooler Standard Specifications, or any other applicable
nationally accepted engineering practices.

When Lift Stations are required, the Lift Station shall not be located behind
residential homes and/or commercial property without City Approval and Access
Easement.

The Access Easement to the Lift Station shall be a minimum width of 25'. The
Access Easement shall have a road that is accessible during all-weather condition
with a minimum width of 15'. Lift station gate openings shall be a minimum of 20-
feet. The road construction shall be of graded aggregate with a minimum depth of
8". The road shall be constructed to engineering approval and/or specifications. The
City of Pooler reserves the right to have the access road mucked to the depth of the
graded aggregate, if necessary.

The immediate entrance at the paved Public Roadway to the Access Easements
shall have a concrete driveway. The minimum width shall be 15', minimum

thickness of 4", and 4000 psi mixture of fiber reinforced concrete.

All lift stations shall have a turnaround driveway provided unless it is deemed
unnecessary by the City’s Public Works Department.

01001-5



All Lift Stations shall be constructed with submersible pumps only. The City and
its engineers shall approve the pump size and manufacturer. All lift stations will
have provisions for stand-by power. It will be at the City of Pooler’s discretion if a
permanent generator or bypass pump is required.

All lift stations with three HP or larger motors shall have true three phase power
supply. No single phase, rotary phase, capacitor banks are permissible.

The mounting panel for the controls, etc. shall be constructed out of 3-inch
galvanized post and support brackets.

All force mains shall be installed in the access easements and/or road rights of ways.
When this is not feasible, force mains shall be permitted to be installed within
Utility Easements.

Lift Stations shall be furnished with an Emergency Generator. Lift Stations that
serve more than one upstream lift station shall be furnished with a By-Pass Pump.
The City Pooler reserves the right to determine whether Emergency Generator or
Bypass Pump are required for public lift stations.

All grinder pumps utilized in the City of Pooler shall require the Approval of the
City Manager. Upon approval by the City Manager, all grinder pump stations shall
be privately owned and maintained.

e. SERVICE RESTRICTIONS:

August 2024

It shall be unlawful for any person(s) to connect and/or obtain water from the water
system of the City of Pooler for any purpose without the approval of the City of
Pooler Water Department and/or Inspection Department.

The minimum charge, as provided in the rate schedule, shall be made for such
connections subscribed for. Water furnished for a given lot or construction site shall
be used on that lot or site only, and, except for firefighting, the City of Pooler shall
not under any conditions furnish water free of charge to anyone.

Except for firefighting, it shall be unlawful for any person or persons to obtain water
for a water tank or truck or for any other purpose from a fire hydrant, blow off,
and/or any apparatus that will provide water from the City of Pooler water system
without first obtaining a permit and metering device from the City of Pooler.

The permit shall be purchased from the City of Pooler for a fee of $120.00 per year
from January I to June 30, $60.00 per year from July 1 to December 31. The permit
shall be displayed for easy inspection.

The metering device shall be obtained for the City of Pooler. A security deposit for
the cost of the meter shall be collected by the City of Pooler’s Water Department
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before the metering device shall be issued.

a. The fee for the water usage and the cost for damaged City property, (i.e.
metering device, fire hydrants, blowoff, roads, sidewalks, curbs, etc.) shall be
paid and/or corrected before the security deposit is refunded.

e It shall be unlawful for any person(s), contractor, sub-contractor, builder,
homeowner, developer, or others to obtain water from a water lateral or laterals
without an approved metering device, meter box, and backflow preventor at any
time, during and/or after construction.

* The metering device shall be obtained from the City of Pooler for a scheduled fee.
Any and all labor and/or material cost to install, maintain, repair or replace the water
meter and/or box(es) shall be the responsibility of the person or persons who applied
for and paid for all permit and building fees.

a. Once a building permit is issued from the City of Pooler, the water meter, meter
box, backflow device, and other required equipment, shall be installed prior to
the first inspection by the Building Inspector.

b. All water usage fees for construction shall be paid in full before a Certificate of
Occupancy is issued.

« All necessary repairs, or replacements to any water meter, meter boxes or laterals
shall be completed at the expense of the contractor before the final inspection and
a Certificate of Occupancy is issued.

» The City of Pooler reserves the right to disconnect at any time, any and all apparatus
tied into the water system of the City of Pooler.

* Any person violating any of the provisions of this section shall be deemed to be
guilty of an offense and upon conviction thereof shall be punished by a fine of not
less than twenty- five dollars ($25.00) nor more than five hundred dollars ($500.00)
or imprisonment not to exceed thirty (30) days, either or both, at the discretion of
the court.

3. STREETS:

a. PUBLIC STREETS:

All public streets shall be designed and constructed in accordance with the City of
Pooler Code of Ordinance and Standard Specifications. Furthermore, the design of
public street shall be supported by Nationally Accepted Engineering Standards.
Safety is a priority for the design of public streets and at no time should a safety
hazard be created, even if the minimum criteria of the Ordinance or Standard
Specification are met. Some common examples of nationally accepted engineering
standards that apply to the design of public streets and their corresponding right of
ways include, but are not limited to, the following:
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AASHTO — A Policy on Geometric Design of Highways & Streets (Green Book)
AASHTO — Geometric Design of Low Volume Local Roads

AASHTO — Roadside Design Manual

GDOT — Design Policy Manual

GDOT — Regulations for Driveway & Encroachment Control

NCHRP — Geometric Design of Driveways

FHWA — Manual on Uniform Traffic Control Devices

ADA — Public Right of Way Accessibility Guidelines

ADA — Standards for Accessible Design

b. PRIVATE STREETS:

August 2024

1.

ii.

iil.

DEFINITION:

Private streets or roadways are those located on private property that has not
been dedicated to the City. They must have their own established right-of-way
or access easement. These private rights-of-ways or access easements may
also be required to have additional private or public utility easements.

1.

The maintenance of private streets and roadways is the sole
responsibility of the private individual(s) or entity that owns the
property in which it is situated.

The maintenance of any public or private underground utility that is
in an easement located in a private street right of way is the
responsibility of the utility owner, unless an agreement between
those parties has otherwise been established

The total and complete liability for any incident that may occur
within the private streets, or their right of ways lies on the owner of
said street or right of way. The exception being if sch incidents are
caused by issues or negligence related to the private or public
underground utilities located within their easements.

If any utility or any parts of the street network is not located within
an easement, their maintenance and full liability lies upon property
owner.

CONSTRUCTION OF PRIVATE STREETS:

Private streets or roadways must adhere to the same design and construction
standards as public streets. The designation of a street as private does not
relieve the designer or owner of the responsibility to ensure the development
of a safe, well-maintained street network that provides satisfactory traffic
operations. Private Streets shall be situated behind a gate. Regardless of the
gate’s function or character, all roads behind gates shall be private.

DEDICATION OF EXISTING STREETS & ROADWAYS:
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An existing street that is privately owned shall not be dedicated to the City of
Pooler if they meet any of the following conditions:

The street has not be designed and constructed under the same construction
standard specified for City of Pooler Streets. The petitioner must conduct
independent testing and inspections at their own expense to verify that the
street(s) was designed and constructed to meet all applicable City
Specifications. The city will determine the type of testing and inspections
required for each request.

The street cannot be dedicated to the City of Pooler if it is located behind a
gate.

The asphalt and all street infrastructure must not be damaged or in poor
condition. Any visible damage or missing infrastructure must be repaired or
installed before the petition is submitted to the city. After the petition is
formally submitted, the city will inspect the street or roadway before a final
recommendation can be made. The city staff or their representative(s) will
evaluate and make the final determination on the petition. The City must
approve the procedure that was used to repair all damage to any of the street
or right of way components. All required modifications and repairs must be
done in accordance with City Specifications.

The asphalt cannot be more than 10 years. If the pavement is more than 10
years old, the pavement shall be repaired, milled, and resurfaced before any
dedication is requested. The petitioner must submit all related information
corroborating that the performed work meets City Standards.

* The minimum milling depth allowed for residential streets is 1 inch.

* The minimum milling depth allowed for commercial or arterial
roadways is 1.5 inch.

* The minimum asphalt type to be used for surface course in residential
streets shall be 6.5mm (Per GDOT Standards)

* The minimum asphalt type t be used for surface course on commercial
roadways shall be 12.5 mm (per GDOT Standards)

The City of Pooler Reserves the right to accept or deny any dedication request.

END OF SECTION 010010
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SECTION 01300

PRECONSTRUCTION AND CLOSEOUT REQUIREMENTS

The following requirements shall apply to all private development projects within the City
limits of Pooler or other projects which utilize and connect to the City of Pooler water and
sewer system.

1. CONSTRUCTION STANDARDS:

All projects constructed within the City limits of Pooler and/or connecting to the City of
Pooler water and sewer system must be constructed in accordance with City of Pooler
Standard Specifications. No exceptions shall be made for privately maintained systems.

2. REQUIRED COORDINATE SYSTEM:

All projects shall be tied to and shall be completed on the following datum in order to
provide accurate input to the City's records. The following coordinate systems shall be
utilized on all Approved Construction Plans and Record Drawings.

Vertical datum shall be NAVD 1988

Note: FEMA Flood elevations are on NAVD 1988  Finish Floor elevation and other
elevation that are required to be above the 100-year flood elevation must be adjusted.

The horizontal datum shall be State Plain Coordinates NAD 83 based on US survey feet.

3. PRECONSTRUCTION CONFERENCE

Prior to the start of construction, a pre-construction conference will be scheduled with
the City of Pooler. The pre-construction conference shall be attended by the Engineer of
Record or owner representative, the Contractor, and a City of Pooler Representative.

The following documents, submittals, and approvals shall be a prerequisite to schedule a

preconstruction meeting with the City of Pooler, unless otherwise directed the City of
Pooler:
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M

Approved Construction Plans

Approved Permits issues by City of Pooler

Approved Permits issued by other Municipality, Agency, or Entity.

Notice of Intent (as applicable for NPDES Permit)

A list of key project personnel and their contact information. For projects where
the City of Pooler issues an LDA Permit, the Contractor shall provide the contact
information and license No. of the certified Blue Card holder that will be
responsible for Erosion, Sedimentation, and Pollution Control BMP installation,
inspection, and maintenance.

The preconstruction conference shall address the following:

N —

NownkEwWw

Call Before You Dig (811)

List of emergency contacts and 24-hour phone numbers Introduction of the
Project Manager and Inspector Public Relations

Erosion, Sedimentation, & Erosion Control

Required Testing & Inspections

Shop Drawings/Material Submittals Final Inspection

Project Close-out

Project Construction Schedule

4. MAINTENANCE AND OPERATIONAL SYSTEM MANUALS:

The city shall require that three (3) sets of maintenance manuals and operation manuals
be supplied for all electrical and mechanical systems place as part of the work, which
will be accepted for ownership and maintenance by the City. All product data for
individual components shall be included in the manual.

5. RECORD DRAWINGS:

A.

August 2024

Record Drawings for approved construction plans shall be submitted by the
owner’s representative to the City of Pooler as specified below.

The Record Drawings shall be furnished with a minimum sheet size of 24” x 36”
and be presented with the required coordinate systems specified in Part 2 of this
Section.

Two (2) sets of physical record drawings on Bond (printed & delivered)
One complete set of digital record drawings in PDF file format.
One complete set of digital record drawings in DWG or DNG file format.

One original letter signed and sealed by a professional Engineer registered in the

State of Georgia certifying the project has been constructed in accordance with
the approved plans and specifications.

01300-2



August 2024

Three (3) copies of all warranties, bonds and operation manuals.

Three (3) copies of recorded plats showing all required ROW and/or easements
for public and/or private streets, drainage, utilities, and/or facilities.

The Record Drawings shall contain the following drawings within the submitted

set:
1. Title Sheet, Index, & Vicinity Map
2. Staking Plan Sheets
3. Water & Sewer Sheets (plans, profiles, special details)
4. Paving/Drainage/Stormwater ~ Sheets  (plans, profiles, grading,
neighborhood drainage, special details)
5. Landscape Sheets

Record Drawings shall convey the following information (as applicable):

General:

1.

Record Drawings shall be stamped and sealed by the applicants engineer.
Ensure that every sheet has been sealed, signed and dated by the Engineer of
Record. The seal needs to be clear and readable.

The information block shall also indicate the name of the contractor
responsible for construction and the date of construction completion.

Easements shall be Delineated and Labeled on Record Drawings.

If the Street, Utility System or Right-of Way is to be public or private, then
indicate on each applicable sheet.

The location and elevation of the benchmarks referenced shall be shown on the
drawing. If the referenced benchmarks are not within the project limits, then
complete descriptions and locations must be provided.

6. Street names shall be identified on all streets.

Pavement:

1. Edge of pavement in relation to the center line of the road right-of-way.

2. Pavement profiles, with centerline grades, slopes, & vertical curve
information.

3. Installed thickness of pavement material (i.e. base course, intermediate
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source, or surface course material).

Drainage:

1. Location of all Structures in relation to right of ways, property lines, and
other permanenet structures.

2. Elevations for Structures shall include invert elevation of all influent and
effluent pipes and the top elevation of all frames/covers.

3. Location and Alignment of all pipes and end treatments with the diameter,
material, length and slope annotated.

4, Location of all structures, headwalls, manholes, inlets and end treatments
in relation to rights-of-way, property lines and other permanent structures.

5. Clearly indicate elevation, longitudinal slope, and side slopes of open
channels (ditches, canals, etc.).

6. For stormwater detention, provide elevations for invert and top of bank

of dry detention basins. If basin is a wet pond, provide top of bank
elevation and static water surface elevation. Include record detail of the
outlet control structure, including elevations of the top of the control
structure, throat, orifices, weirs, etc.

Sanitary Sewer:

1.

Location and type of all Structures in relation to right of ways, property
lines, and other permanenet structures. If Drop Manholes are included,
these should be annotated as such on the record drawings.

Elevations for Structures shall include invert elevation of all influent and
effluent pipes and the top elevation of all frames/covers.

Location and Alignment of all pipes with the diameter, material, length
and slope annotated.

Lateral locations measured from the downstream manhole at the main and
the property line if the lateral is not perpendicular to the main.

Locate all appurtenances on force mains (i.e. valves, fittings at change in
directions, etc.)

Wet well size and location. Elevations of top and bottom of wet well, in
addition to lines entering the wet well.
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7. All schedules which show pump, motor, or electrical information to be
amended shall be provided with Record Drawings for Wet Wells.

8. All improvements (valve pit, water spigot, control panel, bends, fittings,
Emergency Generator, Lighting, etc.) within the pump station site
boundaries shall be located on the record drawings.

9. If installing pumps for wells or lift stations, A pump curve is required for
all pumps installed. The pump curve shall be certified by the pump
manufacturer and indicates the actual field measured point obtained
during pump draw-down tests.

Water Distribution:

L. Location and alignment of the water mains with the pipe diameter,
material, and length annotated.

2. Location of all Appurtenances, such as valves, fire hydrants, reducers,
blow-off assemblies, etc.

3. Location of established service lines

Other:

Location of all special construction requirements such as sheeting left in place,
concrete cradles, concrete encasement, length of casing, diameter of casing and
carrier pipe depicting the material and casing size and any directional drilling
installation end points with transition coupling locations and sizes.

END OF SECTION 01300
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SECTION 02200
EXCAVATION, FILLING AND GRADING

PART 1- GENERAL

1.01 SUMMARY
This Section specifies the requirements for the following:

Excavation required for structures and roadways.
Dewatering

Shoring, sheeting, and bracing as required.

Wasting and disposal of excess or unsuitable materials.
Furnishing and placing borrow material.

Furnishing and placing granular foundation material.
Subgrade preparation.

Compaction.

Site grading.

TERQTmEmUww

PART 2 - MATERJALS
2.01 EARTH FILL

Earth fill, including pavement subgrades, shall consist of all suitable materials from required
excavations. Suitable materials for earth fill shall generally be composed of sands, clay-sand
mixtures, and silt-sand mixtures. Clay-sand and silt-sand mixtures shall be approved by the
soil professional/certified technician prior to being incorporated in fills. Clays, silts, and
organic soils will be considered as unsuitable materials. Generally, Suitable Soil
Materials are defined as those complying with ASTM D-2487 soil classification groups:
GW, GP, GM, SM, SW, and SP or as certified by Owner’s Geotechnical Professional.

2.02 EXCAVATED MATERIALS

Suitable materials from on-site excavations may be used in the permanent construction
required under these Specifications. Suitable materials may be excavated separately from
materials to be wasted and the suitable materials shall be segregated by loads during the
excavation operations and shall be placed in temporary stockpiles and later placed in the
designated locations. Excavated materials, which, after drainage, are suitable for fill but
which, when excavated, are too wet for immediate compaction shall be placed temporarily in
stockpiles or worked until the moisture content is reduced sufficiently to permit them to be
placed in the earth fills.

City of Pooler 02200-1
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2.03

2.04

UNSUITABLE MATERJAL

Where material encountered is unsuitable for subgrade construction of roads, sidewalks, curb
and gutter and other structures, the material shall be excavated to the required depth of
compaction (generally two feet below pavement base course or finished floor elevation),

disposed as directed and backfilled with suitable material. Unsuitable materials are those
complying with ASTM D-2487 soil classification groups GC, SC, MH, ML, CL, CH, OL,
OH, PT in accordance with the Unified Soil Classification System. Clays, silts, and organic
soils including Peat will be considered as unsuitable materials. Excess water in materials
will be a basis for establishing unsuitable material regardless of gradation. The Owner's
representative shall be notified immediately upon encountering unsuitable material.

BORROW

Backfill and Fill Materials (Borrow) shall be suitable sand or sand/clay soils materials, free of clay,
rock or gravel larger than 2" in any dimension, debris, waste, frozen materials, vegetable and other
deleterious matter. Suitable materials for earth fill shall generally be composed of sands, clay- sand
and silt-sand mixtures and shall be approved by the soils professional/certified technician or a
professional Geotechnical Engineer prior to being incorporated in fills. Borrowed material shall
be capable of being shaped and compacted to the density specified herein.

PART 3 - EXECUTION

3.01

EXCAVATION

A. Excavation shall include the loosening, loading, removing, transporting, stockpiling and
disposing of all materials, wet or dry, necessary to be removed to construct all
structures included in this Contract to the lines and grades, and at the locations,
shown on the City stamped and approved Contract Drawings. All suitable material
removed during excavation shall be used as far as practicable in the formation of
embankment, subgrades, and shoulders and at such other places as may be
indicated on the Plans or directed by the Engineer.

B. Excavation for structures shall conform to the depth and dimensions necessary for the
proper installation of all structures detailed in the Contract Drawings to a tolerance of
O.1 feet. Unless shown on the Drawings excavation shall not be carried below the
elevations shown on the Drawings. Where bottoms of excavations are slightly unstable
and the Drawings do not require a stabilized granular backfill and the Owner's
representative does not direct additional excavation and replacement, the Contractor
may provide a gravel course, but such work will be considered as for the
Contractor's convenience and will not be considered as extra work.

C. Where any unauthorized excavation is made below the elevation indicated on the
Contract Drawings, the excavation shall be restored to the proper elevation with
compacted, well graded granular backfill. Such backfill shall be compacted as
specified in Section 3.06 of this Section and shall be performed at Contractor
Expense
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D.

E.

Excavations for pipelines and underground utilities shall meet the requirements of
Section 02221.

Additional Excavation: When excavation has reached required subgrade elevations and
unsuitable materials exist, carry excavations deeper and replace excavated materials as
directed by the Engineer. Dispose of unsuitable material as directed by the Engineer. The
Contractor shall dispose of unsuitable and surplus materials except where the Engineer
permits the use of such for fill slopes, or unless specific disposal areas are shown on the
Plans.

3.02 SHEETING AND SHORING

A.

Excavations, shall be properly shored, sheeted and braced by the Contractor to
maintain excavation in a condition to permit the safe and efficient installation of all
items of Contract work. Braced and sheeted trenches and open trenches shall comply
with all state laws and regulations, and local ordinances relating to safety, life, health,
and property. Also, this shall conform to the Occupational Safety and Health
Standards for Excavations, Final Rule (29 CFR Part 1926) as printed in October.31,
1989 issue of the Federal Register and all other regulatory requirements and latest
approved local, state, federal requirements.

The sides and bottoms of the trenches shall be protected against any instability
which may interfere with the proper laying of the pipe and as necessary for the
safety of the workmen and others and as may be necessary to protect adjacent
structures.

Sheeting and Shoring operations within developed areas are to be installed
using Sound Engineering Practices. Damage to adjacent structures shall be
repaired by the Contractor at the Contractor’s expense. Repairs shall be equal
to or exceed existing conditions prior to damage. Contractors are encouraged
to provide documentation of existing conditions and monitor construction
activities to provide their defense to individuals’ indicating they have been
harmed by contractor work.

3.03 DEWATERING AND PROTECTION AGAINST WATER

A.

City of Pooler
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The Contractor shall remove water from the site and shall lower the ground water
level as necessary to complete the excavations to the required depths and as required
to maintain the excavations sufficiently dry so that all required work can be
accomplished. The Contractor shall do such well construction, well pointing,
sheeting, ditching, diking, and pumping and shall construct necessary drains,
channels, sumps and cofferdams to keep his excavations and new structures clear of
ground water, storm water or sewage and to keep his construction areas dry during
the progress of the work and until the finished work is accepted by the Owner, except
as otherwise specified.
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The Contractor shall be responsible for the effect of dewatering operations on
adjacent property and for the effect on water supplies located in the vicinity of the
project.

Adequate measures and protection shall be provided by the Contractor to protect his
work from damage from uplift due to ground water, storm water, or flood water. Any
damage which may result shall be the Contractor's responsibility.

The Contractor shall accept all responsibility for damage to the work of this Contract
because of floods and water pressures and other water damages and shall accept all
risks of floods and other events which may occur. This provision shall also include
upstream and downstream or adjacent flooding caused by the contractor.

All water discharged by pumping operations shall be discharged so as not to
interfere with work under this Contract or with existing structures and operations
or cause harm to adjacent properties. All Cost for all damages shall be
responsibility of Contractor. Route of dewatering pipe shall be subject to the
Engineer's review. Discharge facilities and water quality shall comply with
applicable regulations of State and Federal agencies.

3.04 Dewatering operations shall be uninterrupted and continuous during the course of the work so as
not to endanger any construction in place or to present a hazard to workmen in and
around the site. The Contractor shall take all measures necessary including, but not
limited to, standby equipment and constant attendance to ensure that the dewatering system
remains operational and effective throughout the period of time that it is required.
Contractors’ inability to manage groundwater and stormwater shall not obviate
Contractor’s Contract Time, liquidated damages and Contractor will be responsible for
correcting all deficiencies caused by Contractor’s inabilities at his expense.

3.05 BACKFILLING

A.

City of Pooler
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All excavation shall be backfilled to the lines and grades shown on the Contract
Drawings. Backfill adjacent to structures shall not be placed until forms, form lumber
and all debris from construction has been entirely removed from around the work.
No backfilling shall be done in unsuitable weather or on ground that is frozen or too
wet.

Backfill shall not be placed against structures until the concrete has cured at least 7
days. Backfill, in general, shall be placed in horizontal layers not in excess of 12
inches in thickness, except in the cases of embankment construction around
structures and under roadway and piping locations, where backfill shall be placed in
6-inch layers, with each layer thoroughly compacted as specified hereinafter, prior
to the addition of the succeeding layer.

Fill immediately adjacent to walls shall be hand tamped and special care shall be
taken to prevent any wedging action or eccentric loading against the walls.
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3.06 GROUND SURFACE PREPARATION FOR FILL

A. All vegetation such as roots, brush, heavy sods, heavy growth of grass, decayed vegetation
matter, rubbish, and other unsuitable material within the areas to be filled shall be stripped
and removed prior to beginning the fill operation.

B. Sloped ground surfaces steeper than 1 vertical to 4 horizontals, on which fill is to be placed
shall be plowed, stepped, benched or broken up as directed, in such a manner that the fill
material will bond with the existing surface.

C. Surfaces on which fill is to be placed and compacted shall be wetted or dried as may be
required to obtain the specified compaction.

3.07 EARTHFILL

Earth fill materials shall be placed in successive layers not exceeding 8 inches in loose depth
for the full width of the area being filled. Fill material shall be compacted as required with
heavy compaction equipment.

3.08 COMPACTION

A. General
Compaction of earth fill and all pavement subgrades shall be performed to the
percentages of maximum standard or modified dry densities and to the depths as
shown on the drawing or as follows:

1. Subgrades under Roadways
100 Percent Standard (ASTM Test D698) for a depth of 24 inches.

2. Subgrade and Fill for Structure
100% Standard (ASTM D-698). Compact top 12 inches of subgrade and
each layer of fill.

3. Subgrade under Sidewalks. Curbs and Gutters

100 % Standard (ASTM D-698). Compact top 12 inches.

4. Unpaved Areas To Be Grassed. Sodded. or Landscaped.
90 % Standard (ASTM D-698).

B. Moisture Content

All compactions shall be performed at material moisture contents within 3 percentage
points, plus or minus of optimum. Compaction and proof rolling equipment shall be
as outlined in Section 02500 or as may be required for the type of fill being
compacted.
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3.09
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TESTING

A.

General

The Contractor will select a qualified independent testing laboratory for the purpose
of identifying soils, checking densities, and classifying soils materials during
construction. Payment for the testing will be by Contractor with the cost included in
other items of the work.

The Contractor shall include the cost of one compaction test per 200 cubic yards of
fill material, 300 linear feet of curb, and 500 square yards of base and one "proctor" test
for each type of fill material to determine if the proper compaction has been
attained.

Moisture-Density Tests
Testing shall be in accordance with ASTM Methods D698 or such other test as

approved by the Engineer. A test shall be performed on each type of material used in
the work regardless of source. Tests will be accompanied by particle-size analyses of
the soils tested (ASTM Methods D421 and D422). Changes in color, gradation,
plasticity or source of fill material will require the performance of additional tests.
Copies of all test results shall be furnished to the Owner's representative.

Field Density Tests
Tests shall be made in accordance with ASTM Method DI1556 or such other test as

may be approved by the Owner. If any compaction test reveals that fill or backfill is
not compacted as specified, the Contractor shall scarify and re-compact as required to
achieve the specified density. Additional compaction tests shall be made to verify
proper compaction.

Proof Rolling:

Proof rolling of the subbase or subgrade of all areas of new road paving will be required.
Equipment shall have a minimum axle load of 6,000 pounds and a maximum axle load of
15,000 pounds or as determined by the Engineer.

Submittals

The soils technicians will submit formal reports of all compaction tests and retests to
the Contractor and the Owner as soon as possible upon completion of the required
tests.

This report information is to include but not be limited to the following:

1. Date of the test and date submitted.

2. Location of test.

3. Wet weight, moisture content and dry weight of field sample.
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4. Description of soil.

5. Maximum dry density and moisture content of the lab sample which best
matches the field sample in color, texture, grain size and maximum dry
density.

6. Ratio of field dry density to maximum lab dry density expressed as a
percentage.

7. Comments concerning the field density passing or failing the specified
compaction.

8. Comments about re-compaction if required.

F. Compaction Results
The soils technician is to advise the Owner's representative and Contractor

immediately of any compaction tests failing to meet the specified minimum
requirements. No additional lift is to be placed on a lift with any portion failing.

3.10 GRADING
Upon completion of other construction operations, the entire site, within the limits shown on
the Drawings, shall be brought to the finished grades shown. All surfaces shall be sloped to
the grades indicated and which will provide proper drainage. All surfaces shall be raked
smoothly and shall be free of all vegetable matter, debris and stones larger than 2-1/2 inches.
Allow for thickness of required topsoil.

END OF SECTION 02200
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SECTION 02210
EROSION AND SEDIMENT CONTROL

PART 1 -GENERAL

1.01 SUMMARY

A.

This section specifies the requirements for temporary and permanent erosion and
sedimentation controls.

The Contractor shall not begin work until he is in full compliance with the LDA
Permit that has been approved for the work associated with this project. Failure to
install and maintain erosion control and sedimentation on the site shall constitute a
violation of this permit for each day on which such failure occurs. It should be
noted that every effort shall reasonably be employed by the Contractor to
control erosion with the use of, but not limited to, terraces, grassing, and silt
fencing during the project. All erosion and sedimentation control measures or
facilities, whether temporary or permanent, shall be continuously maintained
by the Contractor so as to be effective, or as ordered by the Owner.
Additionally, Contractor shall incorporate and utilize all necessary fencing and
other safety barriers as necessary, or directed by Owner, to prevent trespassing
into potentially dangerous areas of the erosion control area.

1.02 RELATED DOCUMENTS

A.

D.

City of Pooler
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A Land Disturbing Activity Permit (LDA) is required for each project over 1.0
acre in disturbed area and is part of the Work associated with the project. The
Contractor is required to comply with the best management practices for the
control of erosion and sediment from the work site.

NPDES Phase 2 General Permit Nos. GAR 100001, GAR 100002, GAR 100003
(Latest Edition), for the discharge of storm water associated with construction
activity for projects one (1) acre and larger is required and is a part of the work
associated with this project. Both the Owner and the Contractor are primary
permittees (any entity that has submitted a Notice of Intent) of the Erosion,
Sedimentation and Pollution Control Plan (ES&PCP). The Owner provides the
ES&PCP to the Contractor. A copy of this permit will be provided to the Contractor
and the Contractor shall comply with its provisions until the work is completed and
accepted by the Owner.

The Contractor cannot start work until fourteen (14) days after the Owner _has
filed the Notice of Intent (NOI).

The ES&PCP and Comprehensive Monitoring Plan (CMP) will indicate when,
where and how often the site inspection and water testing should be conducted.

02210-1



Owner or Owner’s representative shall complete all inspections and water
testing, documentation, reporting & etc., needed to comply with all State and
Local Requirements. Inspections may be made by The City of Pooler.

NPDES Phase 2 Stormwater Discharge Permit Fees as required by Rules &
Regulations for Water Quality Control Chapter 391-3-6, Latest Revision is part of
the permit requirement. These fees shall be paid prior to the commencement of
any land disturbing activity.

Areas of disturbance without construction activity for 14 or more days requires
grassing of exposed areas of disturbance.

1.03 EROSION AND SEDIMENTATION ACT- DEFINED

A.

City of Pooler
Revised 2024

It is the intent of this Specification that the Project Manager and the Contractor
comply with all applicable requirements of the State of Georgia Erosion and
Sedimentation Control Act of 1975 as amended and any County or Municipal Soil
Erosion Ordinance.

Implementation of the requirements of the Act is based on the following:

1. The disturbed area and the duration of exposure to erosion elements
should be minimized.

2. Stabilize disturbed areas immediately.

3. Retain or accumulate runoff.

4. Retain sediment.

5. Do not encroach upon watercourses or neighboring properties.

The Manual for Erosion and Sediment Control in Georgia further defines practices
and requirements. All erosion and sedimentation control measures must be
designed for a 25, 10, 5, & 2-year, 24-hour rain events. The Contractor is
responsible for maintaining all sediment and erosion control measures on the
project site during construction. The Contractor is responsible for any damage
caused due to failure to implement these requirements. A Soil Erosion and
Sedimentation Control Permit has been obtained by the Owner so that periodic
inspections may be made by the City of Pooler. The Contractor is to cooperate
with the person performing these inspections.
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1.04

COORDINATION WITH CONTRACT PLANS

A Soil Erosion and Sedimentation Control Plan will be provided to the Contractor and is
to be implemented as a part of the procedures necessary to implement the requirements of
the Act and Ordinance.

PART 2 - PRODUCTS

2.01

2.02

2.03

SILT FENCE FABRIC
A. Silt fence fabric shall have the following characteristics:

1. Strong rot-proof synthetic fibers formed into either a woven or non-woven
fabric.

2. No treatment or coating that might significantly alter its physical
properties after installation.

3. Contains stabilizers and/or inhibitors to make the filaments resistant to
deterioration resulting from exposure to sunlight or heat.

4, Makes a pervious sheet of synthetic fibers oriented into a stable network
so that the fibers retain their relative position with respect to each other
under normal handling, installation, and service conditions.

5. Has finished fabric edges to prevent the outer yarn from pulling away from
the fabric.

6. Has no defects or flaws that would significantly affect its physical and/or
filtering properties.

RIPRAP

Riprap shall meet the requirements of Section 805 of the GADOT Standard
Specifications. Filter fabric for permanent riprap shall be Mirafi FW700 or an
approved equal. Sizing shall be in accordance with the Manual for Erosion and
Sediment Control in Georgia.

STORM DRAIN OUTLET PROTECTION

Storm drain outlets shall be paved or have rock or other energy dispersion device
associated with it as shown on the Drawings. A separation geotextile fabric shall be used
beneath the riprap apron. The geotextile fabric shall be Mirafi FW700 or an approved
equal. Sizing shall be in accordance with the Manual for Erosion and Sediment Control
in Georgia.
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PART 3 - EXECUTION

3.01 IMPLEMENTATION

A.

City of Pooler
Revised 2024

All erosion and control measures must be installed prior to initiation of
construction activity.

A temporary construction egress pad shall be installed and maintained at any point
where construction vehicles enter a paved road, street or parking area. The pad
shall be used to prevent mud from leaving the construction area. The pad shall be
constructed as shown on the Drawings. Rumble plates, shaker pads and other
additional measures may be required by City in addition to standard
Construction Entrances. The addition of the shaker pad/street sweeping/etc.
may be required subsequent to the issuance of the land disturbance approval if
offsite soil tracking occurs during construction. City may require Construction
be halted until shaker pad/other measure are installed and maintenance
program updated.

All disturbed areas shall be grassed by sodding or seeding, fertilizing, mulching
and watering to obtain a ground cover which prevents soil erosion.

All measures installed for sediment control shall be checked at the beginning and
end of each day when construction is occurring to ascertain that the measures are
in place and functioning properly.

Erosion control measures shall be inspected by the Contractor after each rainfall
event and at least daily during prolonged periods of continuous rainfall.
Contractors shall make repairs and adjustments as necessary to maintain the
effectiveness of all sediment and erosion control measures.

The Contractor shall remove all silt fencing after permanent grassing is
established and accepted by the Owner.

Silt fence or straw bales shall be installed around storm drain inlets under
construction and at existing inlets.

The Contractor shall control dust by wetting down the access road with water or
by using a deliquescent chemical if the relative humidity is over 30%. Chemicals

shall be applied in accordance with the manufacturer's instructions.

The Contractor shall clean mud and debris off of the roadways adjacent to the
construction entrance on a daily basis.
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3.02 SYMBOLS

The Soil Erosion and Sedimentation Control Plan contains standard symbols for the
different types of measures for implementing the Act. These symbols are defined for
conditions, design criteria and construction specifications in Chapter 6 of the Manual and
on the Drawings.

END OF SECTION 02210
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SECTION 02221
EXCAVATION, TRENCHING AND BACKFILL FOR UTILITY SYSTEMS

PART 1 - GENERAL

1.01

SUMMARY

This section specifies the requirements for excavation, trenching, and backfilling for all
underground utility systems. “Utility system" shall include underground
piping and appurtenances for water distribution systems, storm
water drains, and sewer collection systems. Dry Utility Installations are
to be in compliance with the utility provider’s requirements, all regulatory requirements
and shall be installed in approved easements. The more stringent requirement shall
dictate.

1.02 - EXISTING UTILITIES

A.

1.02

Before opening trenches, the Contractor shall examine all available records and explore
for the location of all subsurface pipes, valves or other structures and reference such
locations on the surface. (CALL BEFORE YOU DIG! Utilities Protection Center: 811).

In opening trenches, every effort shall be made not to interfere with these utilities’
structures. Expose existing piping by hand before excavating by machine. Excavate
existing utilities sufficiently in advance of pipe laying to determine crossing
arrangement. Slight deviations may be permitted in order to clear such structures. The
Contractor shall be entirely responsible for the preservation of all underground or
overhead utility lines and structures, such as gas, water, sewer lines, telephone conduit,
power lines, etc., and shall replace, adjust, or repair, without cost to the City, any such
lines damaged or interfered with as a result of their construction.

Schedule work to keep roads and utilities in usable condition; coordinating all operation
with the City of Pooler to avoid inconvenience insofar as practicable.

RETLATED SECTONS

Section 02200 - Excavation, Filling and Grading

PART 2 - MATERIALS

2.01 BEDDING
A. Bedding material shall meet the following requirements:
1. Coarse sands and gravels with maximum particle size of 40 mm (1.57
inches), including variously graded sands and gravels containing small
City of Pooler 02221-1
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percentages of fines, generally granular and non-cohesive, either wet or dry.

2. Fine sand and clayey gravels, including fine sands, sand-clay mixtures, and
gravel-clay mixtures.

3. Limestone materials which absorb moisture and solidify are not an acceptable
bedding material unless approved by Geotechnical Engineer.

2.02  BACKFILL

A

Backfill material shall consist of suitable excavated materials or imported gravel
meeting the requirements of #57 stone. Limestone materials which absorb
moisture, dissolve, and solidify are not an acceptable backfill material unless
approved by Geotechnical Engineer.

All backfill material shall be free of stones, concrete and clay lumps larger than a
cubic foot. Roots, stumps and rubbish which will decompose will not be permitted in
the backfill. Backfill material shall have its moisture content corrected, as may be
necessary before being placed in the trench to bring the moisture content to
approximately "optimum" for good compaction. Any rock, stone, concrete, clay
lumps larger than a cubic foot in volume, rubbish and debris shall be removed from
the site and properly disposed of by the Contractor.

PART 3 - EXECUTION

3.01 GENERAL

Underground piping and utility systems which are to be installed in trenches whose
lowest point of excavation is below the existing ground level and are unaffected by an
excavation for structures, may be installed at any time during the course of the work.
Piping and systems to be installed in or over fill, backfill or new embankments shall not
be installed until all earthwork has been completed to rough grade, nor until settlement
of the fill or embankment has taken place.

3.02 LOCATION AND PROTECTION OF UTILITIES AND STRUCTURES

A.

City of Pooler
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It shall be the responsibility of the Contractor to acquaint himself with the location of
all utilities and structures both present and proposed, also all existing surface
structures which may be affected by work under the Contract. The location of any
underground structures furnished, shown on the Drawings or given on the site are
based upon the available records but are not guaranteed to be complete or correct,
and are given only to assist the Contractor in making a determination of the existence
of underground structures.

Overhead utilities, poles, etc., shall be protected against damage by the Contractor,
and if damaged by the Contractor, shall be replaced by him. The Contractor shall
notify those who maintain utilities sufficiently in advance of the proposed
construction so that they may locate, uncover and disclose such work. If the progress

of construction necessitates the removal or relocation of poles, overhead utilities and
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obstructions, the Contractor shall make all arrangements and assume all costs of the
work involved.

The Contractor shall provide for the continuance of the flow of any sewers, drains,
water pipes, and water courses, and the like. Where such facilities, water courses, or
electric overhead wires or conduits are interfered with by the work of the Contractor,
the interruption shall be a minimum and shall be scheduled in advance with the
Engineer and the utility owner.

The Contractor shall restore all facilities interfered with to their original condition or
acceptable equivalent. The cost of such restoration or damage caused directly by his
work shall be paid for by the Contractor and shall be included in the prices bid for the
items to which it pertains.

3.03 EXCAVATION AND TRENCHING

A.

City of Pooler
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Excavation

Excavate all materials encountered. See Section 02200 for additional requirements.

Caution in Excavation

The Contractor shall proceed with caution in the excavation and preparation of the
trench so that the exact location of underground structures in the trench zone may be
determined before being damaged. He shall be held responsible for the repair or
replacement of such structures when broken or otherwise damaged because of his
operations.

Trench Excavation

Trenches shall be wide enough to permit proper installation of pipe fittings and
placing and compacting bedding and backfill materials. The width of the trench shall
be sufficient to accommodate compaction equipment. Whenever possible, the clear
width of the trench at the top of the pipe should not exceed the pipe outside diameter
plus 24 inches.

Alignment and Grade

Trenches shall be excavated on the alignments shown on the Drawings, and to the
depth and grade necessary to accommodate the pipes at the elevations shown. Where
elevations of the invert or centerline of a pipe are shown at the ends of a pipe, the
pipe shall be installed at a continuous grade between the two elevations.

Over Excavation

Excavation in excess of the depth required for proper shaping shall be corrected
by bringing to grade the invert of the ditch with compacted coarse, granular
material at no additional expense to the Owner. Bell holes shall be excavated to
relieve bells of all load, but small enough to insure that support is provided
throughout the length of the pipe barrel.
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Excavation in excess of the depths required for manholes and other structures shall
be corrected by placing a sub-foundation of 1500 psi concrete, at no additional
expense to the Owner.

Rock Excavation

Rock found in trench shall be removed for a depth of at least six (6) inches below the
bottom of the pipe.

3.04 SHEETING AND SHORING

Excavations shall be properly shored, sheeted and braced by the Contractor to maintain
excavation in a condition to permit the safe and efficient installation of all items of Contract
work. Braced and sheeted trenches and open trenches shall comply with all state laws and
regulations, and local ordinances relating to safety, life, health and property. Also, this shall
conform to the Occupational Safety and Health Standards for Excavations, Final Rule (29
CFR Part 1926) as printed in the July 17, 2023 or latest Final Rule issue of the Federal
Register.

3.05 DEWATERING AND PROTECTION AGAINST WATER

A.

E.

City of Pooler
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The Contractor shall remove water from the site and shall lower the ground water
level as necessary to complete the excavations to the required depths and so that all
required work can be accomplished in the dry. The Contractor shall perform well
construction, well pointing, sheeting, ditching, and pumping, and shall construct
necessary drains, channels and sumps to keep his excavations and new structures
clear of ground water, storm water or sewage and to keep his construction areas dry
during the progress of the Work.

Adequate measures and protection shall be provided by the Contractor to protect his
work from damage from uplift due to ground water, storm water, or flood water. Any
damage which may result due to dewatering shall be the Contractor's responsibility.

All water discharged by pumping operations shall be discharged so as not to interfere
with work under this Contract or with existing structures and operations. Water from
dewatering operations shall be conveyed to the existing drainage features, using
piping and pumping facilities provided by the Contractor. Route of dewatering pipe
shall be subject to the Engineer's review. Discharge facilities and water quality shall
comply with applicable regulations of State and Federal agencies.

Dewatering operations shall be uninterrupted and continuous during the course of the
work so as not to endanger any construction in place or to present a hazard to
workmen in and around the site. The Contractor shall take all measures necessary
including, but not limited to, standby equipment and constant attendance to
ensure that the dewatering system remains operational and effective throughout the
period of time that it is required.

No water shall be allowed to run over any uncompleted portions of the work. No
units of the work shall be constructed underwater. The cost of dewatering shall be
02221-4



included in the price bid for the item of work for which it is required.

3.06 REMOVAL AND REPLACEMENT OF UNSUITABLE FOUNDATION MATERIAL

A.

When the trench is excavated to the plan depth or as required by these Specifications,
and soft or other material not suitable for bedding purposes is encountered in the
trench, the Contractor shall immediately notify the Engineer for inspection and
measurement of the unsuitable material to be removed. Where, in the opinion of the
Engineer, the subgrade of the pipe trench is unsuitable material, the Contractor shall
remove the unsuitable material to a depth of 6" for the full width of the trench and
furnish and place stone backfill in the trench to stabilize the subgrade. Payment for
removal and replacement of unsuitable material shall be in accordance with the
requirements of the Measurement and Payment Section.

Attention is invited to the fact that the presence of water does not necessarily mean
that stone backfill is required. If well points or other types of dewatering will remove

the water, the Contractor shall be required to completely dewater the trench in lieu of
stone backfill. Removal and replacement of unsuitable material with stone backfill
will be limited to areas where well pointing and other conventional methods of
dewatering will not produce a dry bottom.

No payment will be made for any over depth excavation of soft unstable material
due to the failure of the Contractor to provide adequate means to keep the trench

dry.

No payment will be made for any over depth excavation of the unsuitable material
and replacement not inspected and measured by the Engineer prior to excavation.

3.07 PLACEMENT OF BEDDING MATERIALS

A.

B.

Bedding material shall be placed and compacted up to the spring line of the pipe.

Bedding material around the pipe shall be installed with care. Care shall be used to
ensure that sufficient material has been worked under the haunch of the pipe to
provide adequate side support. Precautions must be taken to prevent movement of
the pipe during placing of the material through the pipe haunch.

Avoid contact between the pipe and compaction equipment. Compaction of bedding
shall be done so that compaction equipment will not damage the pipe.

ASTM D2321 "Underground Installation of Flexible Thermoplastic Sewer Pipe"
shall be used in conjunction with the above.

3.08 PLACEMENT OF BACKFILL MATERIAL

A.

City of Pooler
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Backfilling operations in this work are referred to herein as Backfilling at the Pipe
Zone, Type"A" and Type "B". Type A backfilling shall be used where trenches cross
under roadways, paved areas, and structures. Type B backfilling shall be used in all
other areas.
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Type "A" backfill shall consist of suitable excavated materials or imported gravel or
soil placed in the trench in 6-inch-thick layers from one foot above the pipe to
finished grade. Each 6-inch layer shall be compacted before additional material is
placed in the excavation. The density of the backfilled material after compaction
shall be equal to 100 percent of the maximum density obtainable at optimum
moisture content as determined by the Standard Proctor Test (ASTM D698). No
water shall be used to secure compaction except for adding water to the backfill
material before placing in the trench to bring moisture content to approximately
"optimum" for good compaction.

Type "B" Backfilling shall consist of suitable excavated materials or imported gravel,
or soil placed in the trench in 12-inch-thick layers from the spring line of the pipe to
finished grade. Each 12-inch-thick Ilayer shall be compacted before
additional backfill material is placed in the excavation. The density of the
backfilled material after compaction shall be equal to 95 percent of the maximum
density obtainable at optimum moisture content as determined by the Standard
Proctor Test (ASTM D698). Water shall be added to backfill material only before
being placed in the trench in order to bring the moisture content to approximately
"optimum" for good compaction.

3.09 CONSTRUCTION AILONG HIGHWAYS. STREETS AND ROADWAYS

A.

City of Pooler
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Operations
Excavation, trenching and backfilling along highways, streets and roadways shall be

in accordance with the applicable regulations of the Georgia State Highway
Department with reference to construction operations, safety, traffic control, road
maintenance and repair.

Removing And Resetting Fences
Where existing fences must be removed to permit construction, the Contractor shall

remove such fences. As construction progresses, reset the fences in their original
location and to their original condition. All costs of removing and resetting fences
and such temporary works as may be required shall be included in the prices for the
utility line or as provided for in the Bid Proposal.

Protecting Trees. Shrubbery And Lawns
Trees and shrubbery along trench lines shall not be disturbed unless absolutely

necessary. Trees and shrubbery necessary to be removed shall be properly heeled-in
and re-planted. Heeling-in and re-planting shall be done under the direction of an
experienced nurseryman. Where utility trenches cross established lawns, sod shall be
cut, removed, stacked and maintained in suitable condition until replaced.

Topsoil underlying lawn areas shall likewise be removed and kept separate from

general excavated materials. Removal and replacement of sod shall be done under the
direction of an experienced nurseryman.
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3.10

City of Pooler
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Protection of Traffic

Provide suitable signs, barricades and lights for protection of traffic, in locations
where traffic may be endangered by construction operations. All signs removed by
reason of construction shall be replaced as soon as condition which necessitated such
removal has been cleared. No highway, street or roadway shall be closed without
first obtaining permission from the proper authorities.

Drainage Structures

All side ditches, culverts, cross drains and other drainage structures shall be kept
clear of excavated material and be free to drain at all times.

Maintaining Highways. Streets. Roadways and Driveways

The Contractor shall furnish proper equipment which shall be available for use at all
times for maintaining highways, streets and roadways. All such streets, highways and
roadways shall be maintained in suitable condition until completion and final
acceptance of the work.

The Contractor shall repair all driveways that are cut or damaged and maintain them
in suitable condition until completion and final acceptance of the work.

PROTECTION OF WATER SUPPLY PIPES

Parallel Installation

Water mains shall be laid at least ten (10) feet horizontally from any existing or
proposed sanitary sewer, storm sewer or sewer manhole. The distance shall be
measured edge to edge. When local conditions prevent a horizontal separation of 10
feet, the water main maybe laid closer to a sewer (on a case-by-case basis) provided
the water main is laid in a separate trench or on an undisturbed earth shelf located
on one side of the sewer at such an elevation that the bottom of the water main is at
least 18 inches above the top of the sewer. The sewer materials and joints shall be
equivalent to water main standards of construction and be pressure tested as required
in Section 02700 to assure watertightness.

Crossing

Water mains crossing sewers, storm sewers or sanitary sewers shall be laid to provide
a separation of at least 18 inches between the bottom of the water main and the top of
the sewer. At the crossings, one full length of water pipe shall be located so that both
joints will be as far apart as possible. When local conditions prevent a vertical
separation of 18 inches, the sewer passing over or under the water mains shall be
constructed of materials and with joints that are equivalent to water mains standards
of construction and shall be pressure tested as required in Section 02700 to assure
watertightness.

Special Conditions
When water mains cross under sewers, additional measures shall be taken by

providing:
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1. A vertical separation of at least 18 inches between the bottom of the sewer
and the top of the water main.

2. That the one full length of water pipe be centered at the point of crossing so
that the joints will be equidistant and as far as possible from the sewer; and,
special structural support for the water and sewer pipes be installed if
required.

3. Both the sewer and the water main shall be constructed of water pipe
materials and subjected to hydrostatic test, as prescribed in Section 02700 -
Water Distribution System and/or Section 02710 - Sewer Force Mains.
Encasement of the water pipe in concrete shall also be considered.

3.11 REMOVE AND REPLACE PAVEMENT

A.

Pavement and base course which must be removed for constructing sewers,
manholes, force mains, water lines, and all other appurtenances in streets shall be
replaced as specified in Section 02500.

The top 18 inches of subgrade material immediately under the paving base and also
road shoulder shall be carefully removed and kept separate from the rest of the
excavated material. This material shall be placed in the top 18 inches of the backfill.
Further compaction shall be accomplished by leaving the backfilled trench open to
traffic while maintaining the surface with crushed stone or gravel. Settlement in
trenches shall be refilled with crushed stone or gravel, and such maintenance shall
continue until replacement of pavement.

Where utility lines are constructed on unpaved streets, roads or easements, the top 18
inches of soil shall be stripped and windrowed separate from the excavation from
trenches. After the line has been installed and the backfill completed within 18
inches of the original grade, the salvaged surfacing shall be replaced. This work shall
be considered as general clean-up along with the removal of surplus excavated
materials from the site and the restoring of the surface outside trench limits to its
original condition, the cost of which shall be included in the price bid for the utility
line.

3.12  WALKS. DRIVES. CONCRETE CURB AND GUTTER

A.

City of Pooler
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Walks, driveways, and concrete curb and gutter designated for removal or are
damaged during the course of construction shall be replaced in accordance with
Section 02520, and the Standard Drawings.

Sidewalks, driveways, and concrete curb and gutter shall be removed by making a
vertical saw joint between any existing sidewalk, driveway, or curb and gutter that is
to remain in place and the portion that is to be removed. The subgrade shall be
compacted in accordance with the requirements of Section 02200. Concrete shall be
placed in accordance with Section 02520.
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3.13 TESTING

A. General

The Contractor shall select a qualified independent testing laboratory, acceptable to
the Engineer, for the purpose of identifying soils, checking densities, and classifying

soils materials during construction. All testing will be paid for by the Contractor.
Copies of all test results shall be furnished to the Engineer.

B. Moisture-Density Tests

Testing shall be in accordance with ASTM Methods D698 or other tests acceptable to
the Owner. A test shall be performed on each type of material used in the work
regardless of source. Tests will be accompanied by particle-size analyses of the soils
tested (ASTM Methods D421 and D422). Changes in color, gradation, plasticity or
source of fill material will require the performance of additional tests. Copies of all
test results shall be furnished to the Engineer.

C. Field Density Tests

Tests shall be made in accordance with ASTM Method D1556 or other tests
acceptable to the Owner. Tests shall be made in accordance with the following
minimum schedule or as required by the soils technician or as may be directed by the
Engineer:

One test for each lift of backfill for each 200 feet of trench or fraction thereof.

D.  Submittals
1. The soils technicians will submit formal reports of all compaction tests and
retests.
2. The reports are to be furnished to the Owner and the Engineer as soon as

possible upon completion of the required tests.

3. This report information is to include but not be limited to the following:
a. Date of the test and date submitted.
b. Location of test.
C. Wet weight, moisture content and dry weight of field sample.
d. Description of soil.
e. Maximum dry density and moisture content of the lab sample which

best matches the field sample in color, texture, grain size and
maximum dry density.
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f. Ratio of field dry density to maximum lab dry density expressed as a
percentage.

g. Comments concerning the field density passing or failing the
specified compaction.

h. Comments about re-compaction if required.

Compaction Results

1.

If any compaction test reveals that fill or backfill is not compacted as
specified, the Contractor shall scarify and re-compact as required to achieve
the specified density. Additional compaction tests shall be made to verify
proper compaction. These additional tests required due to failure of the
original test shall be paid for by the Contractor.

The soils technician is to advise the Engineer and the Contractor's
Superintendent immediately of any compaction tests failing to meet the

specified minimum requirements. No additional lift is to be placed on a lift
with any portion failing.

END OF SECTION 02221

02221-10



SECTION 02310
BORE AND JACK

PART 1 - GENERAL

1.01 SUMMARY

A.

This section specifies the requirements for the installation of pipeline crossings under
roads, highways, and railroad tracks. The Owner will obtain the necessary permits for
all crossings. Steel casing of the diameter shown on the plans shall be jacked and
bored in the locations indicated. Joints between sections of the steel casing shall
be welded by a certified welder. Boring and jacking shall be in accordance with
the provisions of Section 65 of the Georgia Department of Transportation
Standard Specifications. After the carrier pipe has been installed, the ends of the
casing shall be sealed with Class "C" concrete after observation by the Engineer.
Where the work involves a State highway, the Resident Engineer of the State
Department of Transportation shall be notified by the Contractor three (3)
working days before the crossing is started. Where the work involves a railroad,
the work shall conform to the requirements of American Railway Engineering
Association specifications and the Division Superintendent of the Railroad shall
be notified three (3) working days prior to beginning the work. Before
commencing work within the rights-of-way of the railroads or highways, the
Contractor shall verify that the Owner has obtained the required permits.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

City of Pooler
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Casing pipe

1. Casing Pipe shall be new and unused. Casing pipe shall meet ASTM
A139, latest edition, minimum yield strength point of 35,000 psi, Grade B
(Hydrostatic testing is not required). One end of the pipe shall be beveled
to a standard 37-degree bevel. Full pipe lengths shall be provided. All
casing welds shall be continuous and made by a certified welder.

2. The casing pipe shall be steel pipe with full circumference welded joints
having minimum yield strength of 35,000 psi. Casing pipe shall be
seamless or straight seam. Spiral welding pipe is unacceptable. Length
and diameter shall be as shown in the Drawings.

3. For casing pipe crossings under roadways/railroads, the Contractor shall comply

with the regulations of said authority in regard to design, specifications, and
construction. State highway casing installations shall be as specified in the
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GDOT, “Utility Accommodation Manual,” and for railroads, the American
Railway Engineering and Maintenance-of-Way Association (AREMA) manual
for Railway Engineering, Chapter 1, Part 5, Section 5.3, “Specifications for
Pipelines Conveying Non-Flammable Substances,” shall be applicable.

Where allowed by the affected utility owner(s), fusible PVC casing may be used
with fusible PVC carrier pipe for sanitary force mains. The design engineer shall
calculate the appropriate piping dimension ratio (DR) for fusible PVC casing
considering earth, live, and groundwater, service loads and pullback forces. Use
of PVC casing shall require the use of rubber boots for end seals. End seals shall
be neoprene with 304 SS banding clamps as manufactured by Cascade CCES or
approved equal. End seals shall be installed per manufacturer’s recommendations,
to include casing spacer spacing to provide adequate reinforcement at end of
casing pipe. All carrier pipes shall be restrained joint ductile iron or fusible PVC.

Casing pipe wall thickness shall be as indicated unless shown otherwise on
the Drawings or dictated by Georgia Department of Transportation or
Responsible Owner of Railroad or Right-of-Way Owner. Thickness shall
be the more stringent requirement of the respective Owner or as indicated below
for minimum depth of 4'-6" ground cover, for pipe not coated or
cathodically protected:

CASING PIPE WALL THICKNESS:

NOMINAL SIZE | RAILROAD CROSSING | HIGHWAY CROSSING
(INCHES) {INCHES) (INCHES)
8 0.250 0.250
10 0.250 0.250
12 0.250 0.250
14 0.250 0.250
16 0.281 0.250
18 0312 0.250
20 0.344 0.312
24 0.375 0.312
30 0.469 0.375
36 0.531 0.500
42 0.625 0.500
48 0.638 0.625
54 0.781 0.625
60 0.844 0.625
66 0.938 0.625
72 1.00 0.750
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Carrier Pipe

Carrier pipe shall be restrained joint ductile iron pipe or restrained joint PVC pipe as
indicated on the Drawings and shall conform to the requirements for pipe as specified
in appropriate Section of these Specifications. Where allowed by the affected utility
owner(s), fusible PVC casing may be used with fusible PVC carrier pipe for sanitary
force mains. The design engineer shall calculate the appropriate piping dimension ratio
(DR) for fusible PVC casing considering earth, live, and groundwater, service loads and
pullback forces. Use of PVC casing shall require the use of rubber boots for end seals.
End seals shall be neoprene with 304 SS banding clamps as manufactured by Cascade
CCES or approved equal. End seals shall be installed per manufacturer’s
recommendations, to include casing spacer spacing to provide adequate reinforcement at
end of casing pipe. All carrier pipes shall be restrained joint ductile iron or fusible PVC.
The diameter of the casing shall be based on the nominal diameter of the carrier
pipe as shown in the following tables:

PRESSURE SYSTEM CARRIER PIPE:

Carrier Pipe Casing
Nominal. .D. Nominal. [.D
(Inches) (Inches)

4 16

6 18

8 20

10 24

12 24

16 30

18 30
24 36

30 48

36 54
42 60
48 66

GRAVITY SYSTEM CARRIER PIPE:

Carrier Pipe Under 100'Casing Over 100’
Nominal. I.D. Nominal [.D. Casing
(Inches) (Inches) Nominal [.D.

(Inches)

4 18 20

6 20 24

8 24 30

10 24 30

12 30 36
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16 36 42
18 36 42
24 48 54
30 54 60
36 60 66
42 66 72
48 72

4.

Casing spacers shall be stainless steel with solid plastic or nylon runners and
stainless-steel hardware by Cascade, or equal.

PART 3 -EXECUTION

3.01 INSTALLATION

A.

City of Pooler
Revised 2024

Casing pipe

Installation of casing pipe, where indicated on the Drawings, shall be by
boring and jacking as specified herein.

Suitable pits or trenches shall be excavated for the equipment and its
operation. Where necessary, pits and trenches shall be securely sheeted and
braced to prevent caving.

Construction shall be done in a manner that will not interfere with the
operation of the facility and shall not weaken the roadbed or structure.

Jacks for forcing the pipe through the roadbed shall have a jacking head
constructed in such a manner as to apply uniform pressure around the ring of
the pipe. The pipe to be jacked shall be set on guides, braced together,
properly supported and directed to the proper line and grade. In general
roadbed material shall be excavated just ahead of the pipe using the boring
auger, the excavated material removed through the pipe, and the pipe forced
through the roadbed into the excavated space.

The diameter of the excavation shall conform to the outside diameter and
circumference of the pipe as closely as practical. Any voids which develop
during the installation operation shall be pressure grouted with an approved
mix.

Variation in the final position of the pipe from the line and grade established
by the Engineer will be permitted only to the extent of 2 percent in lateral
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10.

alignment, and 1 percent in vertical grade.

When boring and jacking of pipe is once begun the operation shall be carried
on without interruption insofar as practical, to prevent the pipe from
becoming firmly set in the embankment.

Any pipe damaged in boring and jacking operations shall be removed and
replaced by the Contractor at his expense.

The pits or trenches excavated to facilitate boring and jacking operations
shall be backfilled immediately after the operation has been completed. Wet
boring and jacking shall not be permitted.

The Pits, trenches and all construction activity shall be performed on
properties controlled and/or owned by the Owner. All damages shall be
rectified by Contractor at his expense.

Carrier Pipe
Carrier pipe joints shall be assembled and pushed through casing pipe on casing

spacers. After installation of carrier pipe, the ends of the casing pipe shall be closed.

Casing Spacers
Casing spacer shall be installed in accordance with the manufacturer's

recommendations.

END OF SECTION 02310
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SECTION 02400
STORM DRAINAGE SYSTEM

PART I - GENERAL
1.01 SUMMARY

This section specifies the requirements for the installation of the storm drainage systems
as shown in the drawings.

1.02. RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching and Backfilling for Utility Systems

1.03 EXCAVATION AND BACKFILL

Excavation and backfilling shall be as specified in Section 02221, Excavation, Trenching
and Backfilling for Utility Systems.

1.04 DELIVERY.STORAGE. AND HANDLING OF MATERIALS

A. Delivery and Storage
Materials delivered to site shall be inspected for damage, unloaded, and stored
with the minimum of handling. Do not store materials directly on the ground.
Inside of pipes and fittings shall be kept free of dirt and debris.

B. Handling
Materials shall be handled in such a manner as to insure delivery to the trench
in sound undamaged condition. Pipe shall be carried to the trench, not dragged.
Gasket materials and plastic materials that are not to be installed immediately
shall not be stored in the direct sunlight.

1.05 REGULATORY REQUIREMENTS

A. Comply with requirements of authorities having jurisdiction for materials and
installation of work of this Section.
B. Referenced GDOT Specification 550 and associated Specifications referenced in

550, GDOT Standard Drawings 1030D and 1030P, ASTM C76, ASTM C 506,
ASTM C507, AASSHTO M-274, AASHTO M-36, AASHTO M-196, AASHTO
M294, ASTM C990, ASTM C1619, ASTM C443, ASTM F477. ASTM D3212,
ASTM D1056, ASTM C478, ASTM C913, ASTM C923, ASTM C1478, ASTM
F2510, ASTM A48, ASTM A615, ASTM D4101, ASTM C32, ASTM C55,
ASTM C33, AASHTO R73, ASTM C 1479, ASTM A798, ASTM D2321, and
ASTM C1840.
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C. The American Concrete Pipe & Box Culvert Installation guidelines published by
American Concrete Pipe Association (info@concretepipe.org) could be used as a
reference material, but the City of Pooler Specifications and Details take
precedence.

PART 2 - PRODUCTS

2.01 PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be as indicated and shall conform to requirements
for the following types.

A. Concrete Pipe
The pipe shall be reinforced concrete pipe conforming to ASTM C76, Class
[lI. The minimum pipe diameter shall be 15". Reinforced Concrete
Elliptical culverts shall be reinforced Class HE-III, or VE-III, and shall
conform to ASTM Specification C-507 or AASHTO Specification M-
207.Concrete pipe shall be designed with no lifting holes. The lifting holes will
jeopardize the structural integrity and hydraulic capacity of the pipe once
installed. Hydraulic capacity confirmation must be completed for all pipe and
for every project and shall be signed, sealed, and submitted to the City by a
registered Engineer of the State of Georgia. The hydraulic design capacity shall
use the following Manning’s “n” coefficient for closed system storm water
systems - 0.012 for RCP and 0.013 for HDPE and HDPP.

Joints

a) Joints shall be made by use of a continuous rubber gasket conforming to
the requirements of ASTM C443. Type II or III rubber gaskets shall
be used on the pipe. Joints which do not fit tightly and uniformly shall
be grouted after that segment of the line has been installed. All pipe
joints shall be wrapped with a three-foot-wide strip of non-woven filter
fabric (Mirafi 140N or equivalent) lapped completely twice around
each joint.

b) The assembly of the gasketed joint shall be performed as
recommended by the pipe manufacturer. The elastomeric gaskets may
be supplied separately in cartons or prepositioned in the bell joint or
coupling at the factory. In all cases, clean the gasket, the bell or
coupling interior, especially the groove spigot area to remove any dirt or
foreign material before assembling. Inspect the gasket, pipe spigot
bevel, gasket groove, and seating surfaces for damage or deformation.
When gaskets are separate, use only gaskets which are designed for
and supplied with the pipe. Insert them as recommended by the
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manufacturer.

c) Lubricant should be applied as specified by the pipe manufacturer.
Align the spigot to the bell and insert the spigot into the bell until it
contacts the gasket uniformly.

Plastic Pipe

To be used for subgrade drainage shall be rigid heavy duty corrugated polyethylene
perforated pipe manufactured by Advance Drainage Systems (ADS N-12), or
accepted equivalent, and shall conform to AASHTO M-252. The use of coiled
tubing is not permitted and will be rejected. Usage of plastic pipe has to be
approved by Storm Water Management.

Pre-cast Box Culverts:

a) Pre-cast box culvert sections shall conform to ASTM specificationC1577.
b) Details — See Plans.
C) Concrete - Mix design shall have a minimum compressive strength of

5,000 psi. The concrete mix design shall conform to ASTM C150 for
cement and ASTM C33 for aggregates.

d) Reinforcing Steel - shall conform to ASTM A185/A orA497/A.

e) Joints and Gaskets - shall be watertight and conform to ASTMC1677-
09.

f) Filter Fabric — Mirafi 140N or equivalent.

g) Box culvert sections shall be designed with no liftingholes.

Corrugated Polyethylene Pipe
Shall be high density polyethylene corrugated pipe with an integrally formed

smooth interior. Corrugations shall be annular.

Pipe shall be made of polyethylene compounds which conform to the
requirements of Cell class 335420C (min.) as defined and described in
ASTM D-3350, except that carbon black shall not exceed 5%.
Requirements for test methods, dimensions, and markings are those found
in AASHTO Designations m-252 and M-294.

Minimum parallel plate pipe stiffness values shall be as follows:

Diameter Pipe Stiffness*
15" 42 psi
18" 40 psi
24" 34 psi
30" 28 psi
36" 22 psi
42" 19 psi
48" 17 psi
60" 14 psi
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* Per ASTM Test Method D-2412
Joints shall be integral bell and spigot with a gasket on the spigot end.

Gasket material shall meet ASTM F-477. All pipe joints shall be wrapped
with two layers of a three-foot-wide strip of non-woven filter fabric (Mirafi 140N
or equivalent) lapped completely twice around each joint pipe.

Installation shall be in accordance with ASTM Recommended Practice D-2321
or as specified by the Project Engineer or Local approving agency.

A manufacturer’s certification that the product was manufactured, tested,
and supplied in accordance with this specification shall be furnished to
the Project Engineer upon request.

This type of pipe cannot be used within the City’s rights-of-way or
easements.

DRAINAGE STRUCTURES

Drainage structures shall be of the following types, constructed of the materials specified
for each type and in accordance with the indicated details.

A.

Manholes and Inlets

Construction shall be of reinforced concrete, plain concrete, brick, precast
reinforced concrete, or precast concrete segmental blocks, complete with
frames and covers or gratings. Precast concrete manholes and inlets shall be
designed for the required depth and to sustain the required wheel loads and/or
surface pressures. When manholes and inlets are to be constructed of
prefabricated materials, shop drawings shall be submitted for approval before
ordering the material.

Connection to Existing Inlets and/or Manholes
Pipe connections to existing inlets and/or manholes shall be in such a manner

that the finished work will conform as nearly as practicable to the applicable
requirements specified for new inlets and/or manholes, including all
necessary concrete work, cutting and shaping. No leaks in the manhole will
be acceptable. All repairs made from inside the manhole or inlet shall be
made with mortar composed of one part Portland cement and two parts clean
sand; the mixing liquid shall be straight bonding agent equivalent to “Acryl
60” grout, and it must be inspected from both the inside and outside of the
structure. For the connection to the structures, both the inside and outside
must be grouted with hydrophilic cement. The City staff must inspect and
approve any connections prior backfilling operations.

Underground Detention Chambers
All Underground Detention Chambers shall be reviewed and approved by
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the City or their designated representative. The design engineer shall certify
that the system was constructed in accordance with his/her design and meets
all the manufacture’s requirements.

MATERIALS FOR DRAINAGE STRUCTURES

A.

Mortar

1. Mortar for brick or block construction shall conform to ASTM
C270, Type M, except the maximum placement time shall be one
half hour.

2. Mortar used at connections of pipe and drainage structures shall be

composed of one part by volume of Portland cement and two parts of sand.
The Portland cement shall conform to ASTM C-150, Type I or II. The
sand shall conform to AASHTO Standard M-45 and shall be accepted
gradation.3. Hydrated lime may be added to the mixture of sand and
cement in a quantity equal to 25 percent of the volume of cement
used. Hydrated lime shall conform to F.S. SS-L-351, Type M, or
ASTM C141, Type A.

3. The quantity of water in the mixture shall be sufficient to produce a
stiff workable mortar but in no case shall exceed 5 gallons of water per
sack of cement. Water shall be clean and free of harmful acids, alkalis,
and organic impurities. The mortar shall be used within 30 minutes after
the ingredients are mixed with water.

Precast Reinforced Concrete Manholes

Manholes shall conform to ASTM C478 or AASHTO MI 99 and conform to the
details on the project drawings. Joints between precast concrete risers and tops
shall be flexible plastic gasket and shall provide a flexible watertight joint.
Flexible plastic gasket shall be RAM-NEK, or equal. The primer shall be
applied to all contact surfaces of the manhole joint at the factory in accordance
with the manufacturer’s instructions.

Precast Concrete Segmental Blocks
Blocks shall conform to ASTM C139, not more than 8 inches thick, not less

than 8 inches long, and of such shape that joints can be sealed effectively and
bonded with cement mortar.

Bricks

Bricks shall conform to ASTM C62, Grade SW; ASTM C55, Grade S-I or S-
II; or ASTM C32, Grade MS. Mortar for jointing and plastering shall consist
of one-part Portland cement and two-parts fine sand. Lime may be added to
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the mortar in a quantity not more than 25 percent of the volume of cement. The
joints shall be filled completely and shall be smooth and free from surplus
mortar on the inside of the structure. Brick structures shall be plastered with
3/4 inch of mortar over the entire outside surface of the walls. For square or
rectangular structures, brick shall be laid in stretcher courses with a header
course every sixth course. For round structures, brick shall be laid radially
with every sixth course a stretcher course.

Frame and Cover or Gratings
Fabrication shall be from one or more of the material options presented in F.S.

RR-F-621, except the malleable cast iron option shall conform to ASTM
A220, Grade 40010. Weight, shape, size and waterway openings for grates and
curb inlets shall be as indicated on the plans. Frames and covers for curb inlets
and for areas not subject to vehicular traffic or storage may be malleable iron if so
indicated. Malleable iron frames and covers shall conform to ASTM A220 and
shall be of the weight, shape and size indicated. Grates in pavement and in
other flush-mounted type surfaces shall be on a “bicycle-safe” configuration
consisting of 45 degrees diagonal bars or slotted grated with a maximum clear
opening of 1” and a maximum length of 4”.

BEDDING

See Section 02221 “Excavation, Trenching and Backfill for Utility Systems,” for
additional requirements.

PART 3 - EXECUTION

3.01

3.02

City of Pooler
Revised 2024

PLACING PIPE

A.

Each pipe shall be carefully examined before being laid, and defective or
damaged pipe shall not be used. Pipelines shall be laid to the grades and
alignment indicated on approved plans. Proper facilities shall be provided for
lowering sections of pipe into trenches. Under no circumstances shall pipe be
laid in water, and no pipe shall be laid when trench conditions or weather are
unsuitable for such work. Pipe shall be moved horizontally into place by use of a
winch or other suitable means. A backhoe bucket or other means which could
damage the pipe shall not be used. Diversion of drainage or dewatering of
trenches during construction shall be provided as necessary. All pipes shall be
inspected in place before backfilling, and pipes damaged during placement
shall be removed and replaced at no additional cost to the Owner. No
additional compensation will be given to the Contractor for the required
diversion of drainage and/or dewatering of trenches.

BACKFILLING
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Backfilling shall be done in accordance with Section 02221, “Excavation, Trenching
and Backfill for Utility Systems.” The City staff must inspect and approve any
connections to drainage structures prior to backfilling operations.

RIPRAP

A.  Materials
Bag riprap shall consist of sand and Portland cement mixed at the ratio of 4:1
by weight. The amount of water used shall be sufficient to make up the

optimum moisture content of the aggregate and cement, as determined by
AASHTO TI 34.

B. Placement
The bags shall be uniformly filled to the maximum capacity which will permit
satisfactory tying. The bagged riprap shall be placed by hand with the tied ends
facing the same direction, with close, broken joints. After placing, the bags
shall be rammed or placed against one another to produce the required
thickness and form a consolidated mass. The top of each bag shall not vary
more than 3 inches above the required plan.

STONE RIPRAP (Granite)

A. Materials

The granite stone used for stone slope protection shall be sound, rough, dense and
resistant to the action of air and water and satisfactory to the Engineer. The
stone shall have a density of not less than 150 pounds per cubic foot. Neither
the breadth nor the thickness of any piece of stone shall be less than one-third
of its length. The stone will be subject to inspection on delivery and if found
to be improper gradation or quality, it will be rejected. The stone size shall be
designed for the specific site parameters, but in no case shall the stone consist
of quarry run sizes, SMALLER than specified below:

STONE SLOPE PROTECTION
SIZE OF PERCENTAGE OF TOTAL
STONE WEIGHT SMALLER THAN
THE GIVEN SIZE
CLASS I
100 Ibs. 100%
60 1bs. 80%
25 Ibs. 50%
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2 1bs. Not to Exceed 10%

B. Placement

The slope protection shall be placed in such a manner as to produce a
reasonable well-graded mass of material with the minimum practicable
percentage of voids and shall be constructed within the limits and to the lines,
grades, and sections shown on the Plans. A tolerance of plus 6 inches or minus
3 inches from the limits shown on the Plans will be allowed in the finished
surface on the slope protection except that the extreme of this tolerance shall
not be continuous over an area greater than 100 square feet. Materials shall be
placed in horizontal layers starting on the riverward edge of the section and
worked up the slope. Dumping down the slope will not be permitted. Materials
shall not be dropped from a height greater than 3 feet. Any damage to the slope
due to the fault of the Contractor shall be repaired at no expense to the Owner.
Stone shall be placed on geotextile fabric as per manufacturers and
recommendations

3.05 GEOTEXTILE FABRIC

Geotextile fabric shall have excellent puncture and tear resistance properties and act
as a separation barrier between fine grain soils and load distributing aggregate fill
material. Geotextile fabric shall be a woven fabric meeting the following

requirements:
IFabric Property Unit Test Method  |Typical Values
(Grab Tensile Strength Ibs. ASTM D-4632] 370 x 250
(Grab Tensile % ASTM D-46321 15 (MAX)
[Elongation
CBR Puncture Ibs. ASTM D-6241] 950
[rapezoid Tear Strength Ibs. ASTM D-45331 100 x 60
IWide Width Tensile Strength Ibs./ft ASTM D-4595] 2,700 x 1,740

Fabric shall be Mirafi FW700, or equal. Also acceptable are Mirafi 1100N, 1120N and
1160N, or equal.

3.06 SUBGRADE DRAINS

Subgrade drains will be provided from storm drain inlets where required because of
the groundwater table. The subgrade drain will consist of a trench containing a 6 inches
perforated pipe embedded in granular material as shown in the detail on the Plans. The
02400-8
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drain will extend 10 feet in two directions from the inlet and will be extended beyond
that point when instructed by the Owner or his representative. The drains will be
constructed on a uniform slope toward the inlet and be wrapped with a Mirafi 140N
fabric or equal.

SHOP DRAWINGS

Shop drawings shall be submitted on each manufactured item supplied under this
Section along with other information as specified.

END OF SECTION 02400
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SECTION 02451
CHAIN LINK FENCE

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS:
Drawings and general provisions of the Contract, including General and Special Conditions
and Division 1 and 2 Specification Sections, apply to this Section.

Section 03300 - Concrete

SCOPE:

The work under this heading includes the furnishing and installation of chain link fences and
gates with three strands of barbed wire on top as specified herein and as shown on the
Drawings.

MANUFACTURER:

The fence shall be the product of a manufacturer who has demonstrated by actual
installations of a similar nature that its product is of the type required. The Contractor shall
include all supplementary parts necessary or required for a complete and satisfactory
installation within the true meaning and intent of the Drawings. All runs of the fence shall
present the same general appearance and the product of one manufacturer will only be
accepted.

PART 2 - PRODUCTS

2.1

CHAIN LINK FENCING:
Fencing for chain link fence shall be as follows:

2.1.1 Eabric.

The chain link fence fabric shall conform to ASTM A392-81-Class I. The size of
mesh shall be 2 inches and the wire shall be No. 9 Gauge Basic Open-Hearth
Steel, hot dip galvanized (black powder coated with green vinyl coated wire) after
weaving with a minimum of 1.20 ounces of zinc or 0.40 ounces of aluminum per
square foot of uncoated wire surface. The wire shall be standard finish with the top
selvage knuckled and the bottom selvage twisted and barbed. The height of fence
shall be 8-feet excluding barbed wire top extension.

2.1.2 Wire Fabric Ties.
Wire fabric ties shall be No. 9 Gauge Hot-Dip Galvanized Steel Wire conforming to
ASTM Al 12 and spaced 12 inches apart on all posts and 24 inches apart on all rails.
Tie wires shall be a double loop and minimum 6.5 inches in length. Clips are not
allowed.

City of Pooler 02451-1
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Posts. Rails and Braces.

Metal post shall comply with ASTM F-1083, Group IC, zinc coated. Rolled formed
steel is not permitted. Gate posts shall be for the gate type specified subject to the
limitation specified in ASTM F-900 and/or ASTM F-1184. Line and brace posts
shall be 2-3/8 inches O.D., 3.55 pounds per linear foot, hot-dip galvanized steel pipe.
Corner and end posts shall be 3 1/2 inches O.D., ASTM A120 Schedule 40 heavy duty.,
hot-dip galvanized steel pipe. The top rails and braces shall be 1-5/8 inches 0.D.,
2.27 pounds per linear foot, hot-dip galvanized steel pipe coupled with slip on rail
sleeves for every standard length generally 21’ in length. Each brace section shall
be diagonally trussed with 3/ 8 inch round hot-dip galvanized steel rod with truss
tightener and fittings. All posts shall be furnished with tops and required fittings for
attaching fabric and rail. Fittings shall be of malleable iron or pressed steel.

Gates.

Gate frames shall be tubular shaped 1.90 inches, 0.120 inches minimum wall
thickness, outside diameter with welded or steel fitted corners. Braces and trusses
shall be furnished as required to prevent sagging of the gate. Frames shall be covered
with fabric as specified for the fence.

Gate posts shall be as follows:

Leatf Width  Post Diameter Weight/Ft.

0'-5' 41/2"0D 9.11 Ibs.
6'-18' 6-5/8" OD 18.97 lbs.
Over 18' 8-5/8" OD 28.55 lbs.

Posts, frames and fabric shall be hot dipped galvanized as specified above.

Miscellaneous Fittings and Hardware.
Miscellaneous fittings and hardware shall be of design standard with the

manufacturer. Miscellaneous fittings and hardware shall be zinc-coated steel and
shall be equal to the materials specified in Federal Specifications RR-F-183.

Barbed Wire.

Barbed wire shall be of three (3) strands of galvanized No. 12 's2-gauge wire
conforming to ASTM A121 for copper bearing wire with zinc coating, meeting the
requirements of Class 3. Barbs shall be of 14-gauge full round wire with 4 points,
wound at 4-inch intervals.

Tension Wire.
Tension wire shall be Type I, Class 4 Coating, in accordance with ASTM A-824

Welding.
Structural members of gates which are in contact shall be fully welded by a method that

will procure a continuous welding on all sides and faces of joints at exposed edges.
Surplus welding material shall be removed. All welding shall be subsequently

galvanized.
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2.2 CONCRETE:
Concrete shall conform to ASTM C-94/C 94M, using%: inch maximum size aggregate, and
having minimum compressive strength of 3,000 psi at 28 days. Aggregate
material (limestone) impacting water, cement ratios shall not
be used. Grout shall consist of one part Portland cement to three parts clean, well-
graded sand and the minimum amount of water to produce a workable mix.

23  ACCESSORIES:

2.3.1 Caps:
Cast Steel galvanized; sized to post diameter, set screw required.

2.3.2 Fittings:
Sleeves, bands rail ends, tension bars, fasteners, and fittings; steel

2.3.3 Extension Arms:
Cast Steel galvanized, to accommodate 3 strands of barbed wire, single arm, sloped
45 degrees.

2.3.4 Gate Hardware:
Fork latch with gravity drop two duckbill backstops: two 180-degree gate hinges per
leaf and hardware for padlock.

2.3.5 Padlocks:
2" size - No. 17 by Master Lock Co, with chain. All padlocks keyed alike.

PART 3 - EXECUTION

3.1 INSTALLATION:
The site of the fencing shall be sufficiently cleared of obstructions, and surface irregularities
shall be graded so that the fence will conform to the general contour of the ground. The
bottom of the fence shall be placed a uniform distance above the ground, as shown in the
Drawings.

Posts shall be set in concrete as shown on the Drawings and shall be centered in the
concrete. The tops of concrete bases shall be finished smoothly slightly above the ground
surface and sloped to drain.

After the posts have been installed and the concrete has been set so that it will not be
damaged, the rails and bracing shall be installed.

The fence fabric shall be tightly stretched and fastened to all rails and posts. Care shall be
taken to not stretch the wire so tightly that it will break in cold weather or pull the posts out
of line. Fastening to gate, end and corner posts shall be with stretcher bars, clamps, and
bolts. The top selvage shall be dressed flush with the top rail and the bottom shall be 1-
1/2 inches above the ground. Provide a 9-gauge high carbon tension wire along the
bottom. Fabric shall be spliced by pulling the ends together and twisting in a spiral
connection link or picket to make a continuous piece of fabric between end, comer, and
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gate posts, as the case maybe.

Each post shall be fitted with a 45-degree extension arm for barbed wire as shown.
Extension arms shall be malleable iron suitable for three stands of barbed wire.

Splices in barbed wire shall be of the wrap or telephone type, with each end wrapped around
the other wire for not less than 6 complete turns.

The gates shall be hung level and plumb with gate fittings on braced gate posts and shall be
attached in such a manner that they cannot be lifted off the hinges. Gates shall be adjusted
for easy and proper operation. Gate frames shall be of adequate size members for the gate
openings shown. Welded construction may be used, in which case the frame shall be hot dip
galvanized after fabrication. Fabric shall be stretched tight across the frame and permanently
and neatly secured. All gates shall be fitted with suitable hardware for locking with a
padlock. Hinges shall permit the gates to swing back against the fence line. Provide catch
fittings to hold gates and a plunger rod and catch block in the center of the opening of the
leaf gates.

End Section 02451
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SECTION 02480
GRASSING AND SODDING

PART I - GENERAL

1.01

1.02

1.03

SUMMARY
This section specifies requirements for includes topsoiling, fertilizer, grassing and
sodding.

GENERAL

All disturbed areas resulting from work under this Contract shall be grassed or sodded as
shown on the Drawings. For roads under state jurisdiction, grassing on the right-of-way shall
meet the requirements of the Department of Transportation Standard Specifications.

SUBMITTAL
Manufacturer's data shall be submitted to the Engineer on grass seed, sod and fertilizer before
the materials are delivered to the project site.

PART 2 - MATERIALS

2.01

2.02

2.03

2.04

FERTILIZER
Fertilizer shall be 10-10-10 or better commercial fertilizer conforming to state fertilizer laws.

LIME
Lime shall be agricultural grade, ground limestone and shall meet the requirements of the
Georgia Department of Agriculture. Lime shall be added based on the results of soil test.

STRAW MULCH

Straw mulch shall consist of straw or hay. Straw shall be stalks of wheat, rye,
barley, oats, or other accepted straw. Hay shall consist of
timothy, peavine, alfalfa, coastal Bermuda or other grasses from
accepted sources. The mulch shall be reasonable free of mature seed-bearing stalks,
roots, or bulblets and shall be free of Johnson Grass, Nutgrass, Sandbur, Wild Garlic, Wild
Onion, Wild Mustard, Crotalaria, Pigweed, Witchweed, and Cocklebur. The Contractor
shall also comply with all State and Federal domestic plant quarantine regulations.

WOOD CELLULOSE FIBER MULCH

Wood cellulose fiber mulch shall be made for wood chip particles manufactured for
discharging uniformly on the ground when applied by a hydraulic water sprayer. It shall
remain in uniform suspension in water under agitation and blend with grass seed and
fertilizer to form a- homogenous slurry. The mulch fibers shall intertwine physically to form
a strong moisture holding mat on the ground surface and allow rainfall to percolate the
underlying soil. The mulch shall be heat processed so as to contain no germination or growth-
inhibiting factors. It shall be dyed (non-toxic) an appropriate color to facilitate metering of
material.

City of Pooler 02480-1
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D.

2.06 SOD
Sod sh
weeds.

Seed shall meet the requirements of the Georgia Seed Laws and Rules and
Regulations.

Seed shall be delivered in suitable sealed containers labeled in accordance with
applicable laws and regulations and including the name and location of the
producer. The pure live grass seed mixture shall be as shown in the Drawings.

Mixtures of different types of seed called for in the seeding schedule shall be
weighted and mixed in the proper proportions.

The Engineer reserves the right to test, reject, or accept all seeds before seeding.

all be good quality, densely rooted grass of the type indicated, free from noxious
The sod shall be obtained from areas where soil is reasonably fertile and contains a

high percentage of loamy topsoil. Before cutting, the sod shall be raked free of all debris and
the grass cut to two inches. The thickness of the sod shall be such as to contain practically
all of the dense root system of the grass and not be less than I inch thick. Sod shall be cut

into un

PART 3 -EXE

iform strips not less than 12 inches in width and 24 inches in length.

CUTION

3.01 SOIL PREPARATION

A.

City of Pooler
Revised 2024

Immediately before seeding, the soil shall be properly prepared for seeding. The areas
shall be made smooth and uniform and shall conform with the finished grade and
cross section shown on the Drawings. Area to be grassed, if not loose, shall be
loosened to a minimum depth of 3 inches before lime, fertilizer, seed or sod is
applied. Seeded areas shall be free of stones larger than 2 inches and of roots and
debris of any size.

Soil tests shall be performed prior to applying any seed or sod, thereby ensuring
the PH is between 6.5 - 7, the range where grass and sod uptake fertilizers and
maintain plant health.

Seeded areas shall be moist when seeding and shall be kept moist by sprinkling until
a good stand of grass is obtained and until the work is accepted by the Owner.
Reseeding shall be done by the Contractor at his own expense as may be necessary to
obtain a satisfactory stand of grass.

The Contractor shall use mulch or other additive materials when conditions do not

allow an acceptable stand of grass to grow. Mulch and additive materials shall
contain no weed seeds.

02480-2



3.02 SEEDING

A.

3.03

72
O
)

-

w

Seeding shall be performed during the periods and at the rates specified in the
seeding schedule in the Drawings. Seeding shall not be performed when the ground
is frozen or excessively wet. The Contractor will be required to produce a satisfactory
stand of grass regardless of the period of the year the work is performed.

Seeds are to be sown by a mechanical spreader either hand operated or machine
operated. Seeding equipment shall be such as will continuously mix the seeds to
prevent segregation.

Immediately after the seed has been sown, the entire area shall be raked lightly and
rolled to pack the soil firmly around the seed. Seeded areas shall be uniformly
mulched with a continuous blanket of straw immediately after seeding. Area shall
be watered, not allowed to dry out until after germination, then water weekly at a
minimum of 1" to ensure the establishment of a uniform healthy stand of grass.
Straw shall be applied at a rate of 2 tons per acre. Area shall be watered, not allowed
to dry out until after germination, then minimum 1" water weekly to ensure the
establishment of a uniform stand of grass.

Sod shall be placed between March 1st and December Ist. Sod shall be placed
within 48 hours of cutting.

Sod shall be moist when laid and placed on a moist bed. Sod shall be placed within
48 hours of cutting. The sod strips shall be carefully placed by hand, beginning at the
toe of slopes and progressing upward, with the length of the strip at right angles to
the direction of flow of surface water. All joints shall be tightly butted, and end
joints shall be staggered at least 12 inches. The sod shall be immediately pressed
firmly into contact with the bed by tamping or rolling. Screened soil shall be used
to fill all joints between strips.

Sod on slopes shall be pegged with sod pegs to prevent displacement. The sod shall
be watered, mowed, weeded, repaired, or otherwise tended to insure the establishment
of a uniform healthy stand of grass.

3.04 HYDROSEEDING (WOOD CELLULOSE FIBER MULCH)

Hydroseeding shall be applied at a rate of 1500 pounds per acre in a slurry mixture of seed,
fertilizer, and wood cellulose fiber mulch. The slurry mixture shall be regulated to ensure a
uniform application of all materials at the rate specified.

3.05 MAINTENANCE AND RESEEDING

A

City of Pooler
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All seeded and sodded areas shall be maintained without payment until acceptance of
the Contract and any regrading, re-fertilizing, reseeding or resodding shall be done
at the Contractor's expense. Any areas which fail to show a "catch" or uniform
stand, for any reason whatever, shall be reseeded or resodded with the original
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mixture, and such reseeding or resodding shall be repeated until final acceptance.
The Contractor shall properly water, mow, and otherwise maintain all seeded and
sodded areas until final acceptance.

Damage resulting from erosion, gulleys, washouts, or other causes shall be repaired
by filling with topsoil, tamping, fertilizing, and reseeding or resodding by the
Contractor at his expense if such damage occurs prior to acceptance of the Contract.

END OF SECTION 02480
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SECTION 02500
BASE COURSE AND BITUMINOUS PAVEMENT

PART 1 -GENERAL

1.01 SCOPE
Under this heading shall be included the furnishing and installation of base course and
pavement as shown on Project Plans, including subgrade preparation, base course, and
pavement.

1.02 RELATED SECTIONS
Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching and Backfilling for Utility Systems
Detail PIO - Typical Pavement Sections

1.03 GENERAL

Subgrade preparation shall include leveling, compacting, testing, and proof-rolling of the
subgrade as required. Installation of the base course shall include the placing and
compacting of the material with appropriate equipment. Pavement shall be placed as
shown on the plans with the necessary equipment and shall include any prime coats or tack
coats required. All work shall be in conformity with the lines, grades and typical cross-
sections shown on the Plans. The Contractor must have all equipment and workers on the
job site necessary to perform a given operation when it is initiated.

1.04 SUBGRADE PREPARATION

The subgrade shall be brought to the line and grade necessary to accommodate the base and
pavement at the required finished grades. The subgrade shall be completely compacted
in accordance with the requirements of Section 02200. All subgrades shall be proof rolled
as specified before base course is placed on the subgrade. Deviations from Section
02200 shall be submitted by Professional Geotechnical Engineer to the City for
consideration. Compaction testing and proof rolling shall be submitted to City for
approval prior to installation of Curb & Gutter on Base Course installation.

PART 2 - MATERIALS

2.01 BASE COURSE

A. Preparation of Base
The surface of the base course will be inspected by the Engineer for adequate

compaction and surface tolerances specified in applicable base course or sub-base
course. Any ruts or soft yielding spots that may appear in the base course, any areas
having inadequate compaction, and any deviations of the surface from the
requirements specified for the base course shall be corrected by loosening the

02500-1
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affected areas, by removing unsatisfactory material and adding approved material
where required, and by reshaping and recompacting to line and grade and to the
specified density requirements. Compaction of base material shall be done by
conventional means using a 30,000-t0-40,000-pound vibratory roller or other means of
obtaining the required compaction.

The lines and grades shown on the Contract Drawings for each pavement category of
the Contract shall be established and maintained by means of line and grade stakes
placed at the site of the work by the Contractor.

Graded Aggregate Base Course

The aggregate in the base course shall consist of a mixture of either crushed
gravel, together with sand, sand-gravel, soil, or other materials having similar
characteristics combined as necessary to give a mixture conforming to the
requirements, prescribed herein. Aggregate shall meet the
applicable requirements of Section 800, Coarse
Aggregate, of the Georgia Highway Department
Specifications. The installation shall meet the requirements of Section 310
of the Georgia Department of Transportation Standard Specifications.

Sieve Designation Percent by Weight Passing
2" 100

1-172" 97-100

3/4" 60-90

No. 10 25-45

No. 60 5-30

No. 200 0-15

2.02 BITUMINOUS PRIME

Bituminous prime shall be cutback asphalt RC-30 or RC-70 applied at the minimum rate of
0.20 gallons per square yards. The material and application rate shall comply with
Section 412 of the Georgia Department of Transportation Standard Specifications.

2.03 BITUMINOUS TACK COAT

The bituminous tack coat shall be an asphaltic material which meets the requirements of
Section 413 of the Georgia Department of Transportation Standard Specifications. The
tack coat shall consist of spraying the base course with AC-20 or AC-30, Asphalt
Cement. When the temperature in the shade is 700 F or above an emulsion, such as
CRS-2h or CRS-3, may be used. Application rate shall be at the rate indicated in the
appropriate section on the plans or as shown on Detail P-10 "Typical Pavement Section".

2.04 PAVEMENT FABRIC

Fabric used for underlayment shall be equivalent to Phillip's Petromat. Other Pavement
section designs with alternate fabric characteristics may be submitted with sufficient backup
data and design to the City for consideration.

City of Pooler
Revised 2024

02500-2



2.05 BITUMINOUS PAVEMENT

The bituminous wearing surface shall be a plant mix conforming to the requirements of
Section 400 of the Georgia Department of Transportation Standard Specifications. The job
mix shall meet the requirements of 9.5mm or 12.5mm Superpave, Section 828 of the
Georgia Department of Transportation Standard Specifications and shall have a Marshall
Stability of 1500 pounds (50 blow) and a percent void between 4 and 5. The Pavement
Section thickness shall be designed by Owner based upon traffic volume loading and
specific Site Parameters but shall NOT be less than Standard City Roadway Details
requirements.

A job mix formula indicating the single definite percentage for each sieve fraction of
aggregate and for asphalt shall be submitted prior to surfacing operations. The job mix
formula shall also show the stability as determined by the Marshall Method, the percent
voids, the percent voids filled with asphalt, and the unit weight per cubic foot of
compacted mix.

The general composition limits are extreme ranges of tolerances to govern mixtures made
from any raw materials meeting the specifications. The submission of the job mix
formula shall bind the Contractor to furnish paving mixture meeting the exact formula
within allowable tolerances of plus or minus 1/2 percent for asphalt, plus or minus 7
percent of 1/2 inch and larger sieve sizes, plus or minus 5 percent for material passing the
1/2-inch-thick sieve and retained on the No. 200, and plus or minus 1/2 percent of material
passing the No. 200.

Compaction shall be done with an 8-to-10-ton steel-wheeled roller or other means
approved by the Engineer. Thickness shown on the Drawings is minimum. Smoothness shall
not exceed one-eighth inch for a ten-foot straight edge.

2.06 TRAFFIC STRIPING
Unless specifically approved by the City, all pavement markings and traffic striping on
pavement to be accepted by the City shall be thermoplastic. When approved, or on private
property, markings may be painted. All thermoplastic or paint shall conform to the
applicable sections of the Georgia Department of Transportation specifications. The
color and pattern shall be as shown in the drawings.

PART 3 - EXECUTION
3.01 TESTING

A. The following tests will be made in accordance with the current edition of the
appropriate Department of Transportation Standard Specifications or otherwise
directed by the City of Pooler and/or their representative. All testing shall be by a
certified laboratory approved by the City of Pooler. Failed tests shall be
rescheduled at the Owner’s direction and retesting shall be paid for by the
Contractor.

02500-3
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Sub-grade compaction shall be one (1) test per 250 square yards, 100%
Standard (ASTM D-698).

Base and pavement shall be cored for thickness at points determined in the
field by the City or its representative and at a minimum of 2 per 500 LF
(one on edge and one on centerline w/ edge alternating) square yards or a
minimum of two (2) per project. In areas of thickness deficiency,
additional cores shall be taken as directed by the City. Deficient areas
once fully defined shall be remediated to the satisfaction of the City
without recourse. Final Plat approval shall be withheld until all test
requirement results are satisfactory and approved by the City.

At least one density determination shall be made for each 1,000 square
yards of base. Asphalt extraction and aggregate gradation on the asphaltic
concrete plant mix: one for each 200 tons of material, or fraction thereof,
delivered to the job site. In-place density of the compacted base will be
determined in accordance with the Sand Cone Method, ASTM D-1556 or
Nuclear Method, ASTM D-2922.

Surface finish of the completed base shall not show any deviation in
excess of Ya-inch when tested with a 10-foot straight edge. Deviation in
thickness of the base shall be up to but not including 3/8-inch of the
required thickness.

Striping width shall not be less than the specified width. No stripe shall
exceed the specified width by more than '2-inch. The alignment of the
stripe shall not deviate from the intended alignment by more than one inch
on tangents and on curves up to and including one degree. On curves
exceeding one degree, the alignment of the stripe shall not deviate from
the intended alignment by more than 2-inches.

3.02 PROOF-ROLLING
Proof-rolling will be done with a loaded tandem dump truck (15 yards heaped) or as
specified in the Department of Transportation Standard Specifications. Test rolling will be
done parallel to the centerline at speeds between 2 and 5 miles per hour; 3 to 4 passes
depending on width of road shall be completed prior to final walk along proof roll.
Additionally, Curb & Gutter Proof-Rolling shall also be performed and deemed acceptable
by the City prior to installation.

City of Pooler
Revised 2024

END OF SECTION 02500
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SECTION 02520
CONCRETE SIDEWALKS. CURB AND GUTTER

PART 1 - GENERAL

1.01 SUMMARY

This section specifies the requirements for the construction of concrete sidewalks, curb &
gutter.

1.02 RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching & Backfill for Utility Systems
Section 03300 - Cast in Place Concrete

PART 2 - MATERIALS

2.01 CONCRETE

Concrete shall be composed of cement, admixtures, fine aggregate, coarse aggregate, and
water proportioned and mixed to produce a plastic workable mix in accordance with the
requirements of American Concrete Institute (ACI) Manual of Concrete Practice (L atest
Edition) and shall be suitable for the specific conditions of placement. Concrete shall be
Class "B" in accordance with Section 03300 and shall have a 28-day compressive strength of
not less than 3,000 psi. Strength requirements shall be based on 28-day compressive strength
unless a different test age is specified. The compressive strength of the concrete shall be
determined by ASTM C39.

All concrete shall be ready mixed concrete in accordance with ASTM C94. Reinforcement
shall comply with ASTM A615. When permitted, Fiber reinforcement shall be 1/2" or 3/4"
collated, fibrillated polypropylene fibers meeting the requirements of ASTM C 1116, para. 4.1.3,
Type 1.

Aggregates for normal weight concrete shall meet the requirements for ASTM C 33 unless
otherwise specified. Limestone aggregates which absorb water from concrete mix, thus
modifying the water cement ratio and resulting in brittle concrete is NOT acceptable.

PART 3 -EXECUTION

3.01 SUBGRADE PREPARATION

The subgrade shall be brought to the line and grade necessary to accommodate the base and
concrete at the required finished grades. Subgrade shall be compacted in accordance with the

City of Pooler
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requirements specified in Section 02200 and Section 02500 including proof rolling. All curb
& gutter areas will be proof rolled unless an exception is authorized by City.

3.02 PREPARATION

Before placing concrete, all debris and water shall be removed from the places to be occupied
by the concrete. Wood forms shall be thoroughly wetted or oiled, and the reinforcement
cleaned of coatings. Formwork and the placement of reinforcement, pipes, anchors, and other
inserts shall be inspected by the Engineer before any concrete is deposited.

3.03 PLACING

The placing and depositing of all concrete shall be done in accordance with the
requirements of the ACI. Concrete shall be rapidly handled from mixer to forms and
deposited as nearly as possible in its final position to avoid segregation due to re-
handling or flowing. Concrete shall not be allowed to drop freely more than 4 feet. For
greater drop a tremie or other means must be used. Concrete shall be spaced and worked
by hand and vibrated to assure close contact with all surfaces of forms and
reinforcement and leveled off at proper grade to receive finish. No concrete that has
partially hardened or been contaminated by foreign material shall be deposited in the
work. Concrete shall never be deposited upon soft mud or dry porous earth.

3.04 AMERICANS WITH DISABILITIES ACT

All concrete structures shall be designed and constructed to meet the requirements of the U.S.
Department of Justice, Americans with Disabilities Act of 1990 (latest version). This law
requires that all new places of public accommodations and commercial facilities be designed
for persons with disabilities. Required guidelines for curb ramps and other handicapped related
structures shall be as specified in U.S. Department of Justice, ADA Design Guide.

3.05 VIBRATION

Concrete shall be placed with the aid of manual vibration. The intensity of vibration shall
be sufficient to cause flow or settlement of the concrete into place but shall not be long
enough to cause segregation of the mix. To secure even and dense surfaces, vibration
shall be supplemented by hand spading in the comers and angles of forms and along
form surfaces while the concrete is plastic under the vibratory action. Caution must be
exercised to prevent any injury to the inside face of the forms or any movement of the
reinforcement.

3.06 CONSTRUCTION JOINTS. CONTROL JOINTS AND EXPANSION JOINTS

A. Joints shall be formed and located as indicated on the Standard Drawings. Final
locations are subject to review and approval in the field.

City of Pooler
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The rate and method of placing concrete and the arrangement of construction
joint bulkheads shall be such that the concrete between construction joints shall
be placed in a continuous operation. Whenever it is necessary to stop work, such
stops shall be located, and temporary bulkheads erected. Before concrete work is
resumed, the surfaces of previously placed concrete shall be roughened, cleaned,
wetted, and slushed with grout immediately before additional concrete is
placed. Grout shall be one part Portland cement and two parts sand.

Expansion joints shall be provided in walks, and curb and gutter were shown and at
walls, intersecting walks and buildings. Expansion joints in walks and curb and
gutter shall be made with 1/2-inch thick pre-molded, non-extruding expansion
joint filler, "Flexcell," or "Meadows" or equal, extending through the full
thickness of the concrete except the upper % - inch at 80-foot intervals. When
sidewalk is adjacent to curb the expansion joints shall coincide, where possible.
These shall be set accurately in place to straight lines and concreted in. Control
joints in sidewalks shall be spaced at intervals equal to the width of the sidewalk
and in curb and gutter at 10-foot intervals with a depth of cut equal to 1/3 of the
thickness of the concrete. Edges of grooves, expansion joints and edges of walks
and curb and gutter shall be rounded to a % - inch radius with suitable grooving
and edging tools.

Sawcut joints shall be located and detailed as indicated on the contract
drawings. Cutting shall  be timed properly with the set of concrete. Cutting shallbe
started as soon as the concrete has hardened sufficiently to prevent aggregates being
dislodged by the saw. Cutting shall be completed before shrinkage stresses become
sufficient to produce cracking.

All expansion joints shall be sealed per detail on project drawings. Other joints to be
sealed will be indicated on the project shop drawings to be submitted by the Contractor
and approved by the Engineer. Joint sealant shall meet the requirements of ASTM C 920,
Type S or M, Grade P,Class 25.

3.06 FINISHING

Walks and curb and gutter shall be finished as specified for troweled concrete except
that final finishing shall be with wood floats or broomed, as directed, to produce non-
slippery finish at right angles to the length unless otherwise directed. Completed work
shall be finished true to line and grade and when tested with a 10-foot straightedge shall
not show a variation of more than % - inch from a straight line.

3.07 PROTECTION AND CURING

A.

City of Pooler
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Protect concrete against frost, freezing temperatures, rapid drying and heavy rain after
placing during this period, concrete shall be maintained above 70 degrees F. for
at least 3 days or above 50 degrees F. for at least 5 days. When the mean daily
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outdoor temperature is less than 40 F, the temperature of the concrete shall be
maintained between 50 and 70 F for the required curing period. Combustion
heaters shall not be used during the first 24 hours unless precautions are taken
to prevent exposure of the concrete to exhaust gases which contain carbon
dioxide.

When this is not acceptable, City may allow the Contractor to deliver concrete
to meet the requirements of table 4.2.2.7 of ACI 301-99.

Walks and other exterior concrete shall be cured by covering first with sprayed-
on curing compound applied immediately after finishing and then also
completely covered with an impermeable fiber filled paper for a period of not less
than 72 hours.

Membrane curing compound shall comply with ASTM C309 for Type I and
paper shall comply with ASTM C171.

Exterior concrete work constructed during hot weather shall be protected, in addition
to the curing specified above, with Spencer Kellogg Anti-Spalling Compound,
or Carter-Waters "Dek-Seal," or equal, applied as soon as conditions will permit
after curing and when the concrete is clean and dry. The mixture shall be applied
uniformly in 2 applications, in accordance with the manufacturer's recommendations.
The second application shall not be made until after the first coat has been
completely absorbed by the concrete.

3.08 REMOVAL OF FORMS

A.

Care shall be taken in the removal of the forms not to damage the surface of the
concrete. Immediately after the forms are removed, all damaged or imperfect
work shall be patched in a neat and workmanlike manner, or if badly damaged
or imperfect, the work shall be rebuilt. Leave shoring in place until concrete
member will support its own weight safely plus any loads that may be placed
upon it.

Freshly stripped surfaces shall not be pointed up or touched in any manner
before having been inspected by the Engineer.

3.09 PATCHING AND FINISHING CONCRETE FORMED SURFACES

A.

City of Pooler
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Immediately after removing forms, all concrete surfaces shall be inspected, and
any honeycomb, voids, stone pockets, and tie holes shall be patched before the concrete
is thoroughly dry. Defective areas shall be chipped away to a depth of not less
than 1 inch with the edges perpendicular to the surface. The area to be patched
and a space of at least 6 inches wide entirely surrounding it shall be wetted to

02520-4



prevent absorption of water from the patching mortar. The patch shall be finished in
such a manner as to match the adjoining surface.

Immediately upon removing forms from finished concrete surfaces, they shall
be cleaned of all cement fins and any air pockets shall be carefully filled with
cement mortar worked in to ensure a bond with the concrete and finished off to
match the surrounding surface.

All vertical exterior surfaces exposed in the finished work shall be finished to a
smooth rubbed finish having a uniform appearance.

3.10 REJECTION OF WORK

A.

City of Pooler
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Concrete sidewalks and/or curb and gutter may be rejected if any one or more of
the following conditions are found on the finished product.

1. Concrete compressive strength test which fails to meet the requirements of
the specifications,

2. Improper or inadequate finish,

3. Gutter/sidewalk slopes which do not conform to the drawings or the
finish construction roadway and shoulder,

4. Spalling or chipping of concrete surface,
5. Observance of excessive honeycombing of finished concrete,
6. Presence of full depth cracks of any size or hairline cracks of lengths

greater than 4-inches,

7. Absence or improper installation of expansion and construction joints
in valley or curb and gutter,

8. Vertical or horizontal displacement of curb and gutter.
9. Sidewalks/concrete not installed per the Americans with Disability Act.
10. All replacement of rejected work shall be at the Contractor’s Expense.

The City Inspector or other City representative shall have the final determination
of whether finished products should be accepted or rejected. He/she may, at his
discretion and if he/she considers it in the best interest of the City of Pooler,
accept improvements containing one or more of the above. The manner of
repairing/replacing rejected items shall also be at the sole discretion of the City.
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3.11 CONSTRUCTION OF HANDICAP RAMPS AND SIDEWALKS

The Contractor shall construct depressed curb and gutter, handicap ramps and sixteen (16) feet
of sidewalk extending in each applicable direction as indicated on the approved plans from
the end of the handicap ramp where sidewalks are required. Handicap ramps and access
shall comply with the current DOT standards unless indicated otherwise on the approved
plans. All sidewalk and handicap ramps shall comply with the latest requirements of the
American with Disabilities Act (ADA).

3.12 TESTING

Field sampling and testing shall be performed by an independent testing lab hired and paid forby
the Owner. Samples of concrete shall be taken at random locations and at such times to represent
the quality of the materials and work throughout the project. The laboratory shall provide the
necessary labor, materials, equipment, a n d facilities for sampling the concrete and for casting,
handling, and storing the concrete samples at the site of work. Sampling of plastic concrete will be
in accordance with ASTM C172. Samples for pumped concrete shall be taken at the hose
discharge point. Samples for other concrete shall be taken at the hopper of concreting equipment
or transit mix truck. Testing shall be in accordance with Section 3300.

END OF SECTION 02520
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SECTION 02545
PROTECTIVE COATING FOR CONCRETE AND MASONRY
SANITARY SEWER STRUCTURES

PART 1 -GENERAL

1.01 GENERAL

A.

This section specifies the requirements for protecting and/or rehabilitating the
interior of concrete sanitary sewer structures by application of a protective coating
to protect the concrete structure from hydrogen sulfide and acid generated by
microbiological sources present in the municipal wastewater environment. Several
acceptable alternate coatings are specified to allow competitive bids to be obtained.
The protective coating shall also eliminate infiltration, repair voids, and enhance
the structural integrity of the wetwell. Cementitious material will not be allowed
for the protective coating; however, it will be allowed for patching operations.

For lift station wetwells, coating limits shall be the wetwell walls, bottom slab and
underside of top slab. Procedures for surface preparation, cleaning, application,
and testing are described herein.

This specification also covers the requirements for corrosion protection of the
ductile iron discharge pipes and fittings within the lift station wetwell, where shown
or indicated.

Protective coating is generally not required on standard gravity manholes unless
noted otherwise by the City or the Engineer. However, protective coatings are
required for wetwell receiving manhole and two additional upstream manholes (all
directions).  Additionally, forcemain receiving manhole and two additional
downstream manholes in all directions are to receive protective coatings.

Protective coatings are required for all wet wells, receiving manholes, drop
manholes, any structure where a force main terminates, or high levels of corrosion
are anticipated. Also, in addition to receiving wetwell and manhole, two additional
manholes respectively upstream and downstream in all directions are also to receive
protective coatings.

1.02 REFERENCES {These or the latest Standards shall be complied for this project}

A.

B.

C.

City of Pooler
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ASTM D638 Tensile Properties of Plastics.

ASTM D790 Flexural Properties of Unreinforced and Reinforced Plastics.

ASTM D695 Compressive Properties of Rigid Plastics.
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ASTM D4414

ASTM D4541

ASTM D2584

ASTM D2240

ASTM D543

ASTM C109

ACI 506.2-77

ASTM C478

ASTM C496

ASTM C579

ASTM

NACE

SSPC

ASTM C396

ASTM C580

ASTM D4541

ASTM D4787

City of Pooler
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Standard Practice for Measurement of Wet Film Thickness of
Organic Coatings by Notched Gauges

Pull-off Strength of Coatings Using a Portable Adhesion

Volatile Meter Counter.

Durometer Hardness, Type D

Resistance of Plastics to Chemical Reagents.

Compressive Strength Hydraulic Cement Mortar

Specification for Materials, Proportioning, and Application of Shotcrete.

Bond Strength of Concrete: Concrete Failure.

Tensile Strength of Chemically Setting Silicate and Silica Chemical
Resistant Mortar.

Compressive Strength of Chemically Setting Silicate and Silica Chemical
Resistant Mortar.

The Publication Standards of the American Society for Testing and
Materials, West Conshohocken, PA.

Published Standards of National Association of Corrosion Engineers
(NACE International), Houston, TX.

The Published Standards of the Society of Protective Coating, Pittsburg,
PA.

Compression Strength of Cement Mortars.

Standard Test Method for Flexural Strength and modulus of Elasticity of
Chemical-Resistant Mortars, Grouts, Monolithic Surfacing, and Polymer
Concrete

Standard Test Method for Drying Shrinkage of Mortar Containing
Hydraulic Cement.

Standard Practice for Continuity Verification of Liquid or Sheet Depth
Applied to Concrete.
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1.03 SUBMITTALS

A.

City of Pooler
Revised 2024

Product Data:

Technical data sheet on each product used, including ASTM test results
indicating the product conforms to and is suitable for its intended use per
these specifications.

Material Safety Data Sheets (MSDS) for each product used.

Project specific guidelines and recommendations.

Reference documentation to confirm that the proposed coating system has
a proven record of performance when used in the intended application,
including a list of at least five (5) successful installations that have been in
service for a period of at least three (3) years. The reference list shall

include the name of the facility, the application date, a contact person, and
a telephone number.

Warranty Certificate in accordance with Part 1.08 of this Section.

Apnplicator Qualifications

a. Manufacturer certification that Applicator has been trained and
approved in the handling, mixing and application of the products to
be used.

b. Certification that the equipment to be used for applying the products

has been manufactured or approved by the concrete rehabilitation
products manufacturer, protective coating manufacturer, and
certified for proper use for this specific application.

C. Applicator must provide written documentation of having
installed a minimum of 20,000 sq.ft. of protective coating similar to
that specified within the last three (3) years.

d. Any project specific guidelines for the project.

e. Design details for any additional ancillary systems and equipment to
be used in site and surface preparation, application, and testing.
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1.04 QUALITY ASSURANCE

A.

The applicator shall initiate and enforce quality control procedures consistent with
applicable ASTM, NACE and SSPC standards and the protective coating
manufacturer's recommendations.

Coating Manufacturer's authorized field representative shall be on site prior to the
application of the coating system to verify that the substrate has been properly
prepared, and during the application of the coating system to certify that the coating
system has been properly applied. The authorized field representative will provide
the Owner with an accurate and objective written report stating inspection
observations on the preparation, application, and final inspection verifying
adherence to coating manufacturer recommendations, industry standards, and the
written specifications.

1.05 DELIVERY.STORAGE. AND HANDLING

All materials are to be kept dry, protected from weather and stored under cover.

Protective coating materials are to be stored according to the manufacturer’s
recommendations. Do not store near flame, heat or strong oxidants.

Repair and protective coating materials are to be handled according to their material
safety data sheets.

1.06 SITE CONDITIONS

A.

Applicators shall conform with all local, state, and federal regulations including
those set forth by OSHA, RCRA and the EPA and any other applicable authorities.

Method statements and design procedures are to be provided by the Contractor
when confined space entry is required.

During coating operations, Contractor shall provide temporary bypassing of the lift
station.

1.07 ACCESS TO THE WORK SITE

A.

B.

City of Pooler
Revised 2024

Contractor shall provide proper facilities for access and observation of the Work
and for any inspection or testing by others.

Contractor shall provide access to site inspection.
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1.08

WARRANTY

A. Manufacturer and Contractor shall warrant all work against defects in materials and
workmanship for a minimum period of five (5) years, unless otherwise noted, from
the date of final acceptance of the project. Manufacturer shall, within a reasonable
time after receipt of written notice thereof, repair defects in materials or
workmanship if any develop during said five (5) year period, and any damage to
other work caused by such defects or the repairing of same, at his own expense and
without cost to the Owner. No prorated warranties or exclusions for improper
application will be accepted for this project. Manufacturer and Contractor shall also
be responsible for the costs associated with by-pass pumping to maintain continuous
service if repairs are necessary during the warranty period.

PART 2 - PRODUCTS

2.01 GENERAL
Cementitious patching, repair, and structural restoration materials used shall be only those
specified and pre-approved. Project specific submittals shall be provided including
application, cure time and surface preparation procedures which permit optimum bond
strength with protective coating.
2.02 STRUCTURAL RESTORATION & COATING PRODUCTS
A. RAVEN LINING SYSTEMS, Inc., Product 405
B. TNEMEC PERMA SHIELD H,S, Series 434
2.03 APPROVED REPAIR MATERIALS
A. Repair materials shall be used to fill voids, structurally reinforce and/or rebuild
substrate surfaces, etc. as determined necessary by the engineer and protective
coating applicator. Quick blending, rapid setting, high early strength, fiber
reinforced, non-shrink repair mortar that can be trowelled or pneumatically spray
applied must be compatible with the specified protective coating and shall be
applied in accordance with the manufacturer's recommendations.
B. The following products are accepted and approved as compatible repair basecoat
materials for protective top coating for use within the specifications.
1. Infiltration Control
All fast-setting materials furnished shall be applied directly to active leaks
under hydrostatic pressure from the exterior of the concrete in wetwell
structures or control by dewatering methods. Materials shall consist of
City of Pooler 02545-5
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rapid setting cements and various accelerating agents. Material shall not
contain chlorides, gypsum, or metallic particles. Should groundwater
be encountered, Contractor shall be responsible for utilizing a dewatering
system(s) to remove water from the excavations.

Repair, patching. and structural restoration
All material furnished shall be designed to fill voids and to repair or

reconstruct where no hydrostatic pressure exists. Material shall consist of
rapid setting cements, NSG aggregates, and various accelerating agents.
Material shall not contain chlorides, gypsum, or metallic particles.

All structural restoration materials shall be specifically designed for the
rehabilitation of wastewater pump station wetwells and other related
concrete structures. Materials shall contain poly fiber reinforcement, fused
calcium aluminate, and chemical admixtures.

2.04 MATERIAL PROPERTIES

A.

City of Pooler
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Raven Product 405

Structural Restoration Material

Repair materials shall be used to fill voids, structurally reinforce and/or
rebuild surfaces, etc. as determined necessary by the engineer and
protective coating applicator. Repair materials must be compatible with the
specified epoxy coating and shall be applied in accordance with the
manufacturer's recommendations.

The following products may be accepted and approved as compatible repair
basecoat materials for epoxy topcoating for use within the specifications:

a. 100% solids epoxy grout specifically formulated for epoxy
topcoating compatibility. The epoxy grout manufacturer shall
provide instructions for trowel or spray application and for epoxy
topcoating procedures.

b. Factory blended, rapid setting, high early strength, fiber reinforced,
non-shrink repair mortar that can be trowelled or pneumatically
spray applied may be approved if specifically formulated to be
suitable for epoxy topcoating. Such repair mortars should not be
used unless their manufacturer provides information as to its
suitability for topcoating with an epoxy coating. Project specific
submittals should be provided including application, cure time and
surface preparation procedures which permit optimum bond strength
with the epoxy coating.
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B.

City of Pooler
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2.

c. Shotcrete shall conform to all requirements of ACI-506.2-77 as
published by the American Concrete Institute, Detroit, MI except as
modified by these specifications. Shotcrete shall be composed of
Portland Cement, aggregate and water so proportioned as to produce
a concrete suitable for pneumatic application. Shotcrete ingredients
shall be selected and proportioned in such a manner as it will
produce concrete which will be compatible for epoxy top coating.
Shotcrete shall have a minimum surface tensile strength of 300 psi.
No coatings shall be applied prior to a full 28-day cure unless test
patches of coatings exhibit acceptable bonding characteristics and
no outgassing as prescribed herein or the repair mortar manufacturer
certifies acceptable top coating parameters.

Protective Coating Material

Product type Amine cured epoxy
Color Light blue

Solids Content 100

(vol%)

Mix Ratio 3:1

Compressive Strength 18,000 psi

Tensile Strength 7,600 psi

Tensile Ultimate Elongation 1.5 %

Hardness 88

Film Thickness- Maximum 200 mils DFT per coat

TNEMEC Perma Shield H2S. Series 434

Structural Restoration Material

Repair materials shall be used to fill voids, structurally reinforce and/or
rebuild surfaces, etc. as determined necessary by the engineer and protective
coating applicator. Repair materials must be compatible with the Perma
Shield coating and shall be applied in accordance with the manufacturer's
recommendations. Tnemec MortarClad, Series 218 or Tnemic Mortar Cast,
Series 219 may be used.

Protective Coating

a. An aggregate reinforced, 100 % solids, hybrid epoxy mortar
(modified aliphatic amine epoxy mortar) designed for wastewater
immersion/ fume environment.

b. Primer-Concrete-Self priming or Tnemec Series 201 Epoxoprime
Perma-Shield H2S, Series 434- A thick fil, three-part hybrid epoxy
polymer designed to reduce permeability and withstand harsh
wastewater environments.
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C. Film Thickness- 125 mils DFT minimum

d. Topcoats-Perma-GlazeSeries 435, when specified, for improved
aesthetics and additional protection against abrasion and chemical
degradation.

2.05 STRUCTURAL RESTORATION MATERIAL AND PROTECTIVE COATING
APPLICATION EQUIPMENT
Structural restoration mortars and protective coatings shall be applied with manufacturer
approved equipment.

PART 3 - EXECUTION

3.01 ACCEPTABLE APPLICATORS

A.

C.

Repair mortar must be applied by manufacturer trained and approved applicators.
The repair mortar shall be applied according to manufacturer's recommendations.

Protective coating must be applied by a Certified Applicator of the protective
coating manufacturer and according to manufacturer's specifications.

Appropriate flow control or flow diversion measures shall be taken.

3.02 EXAMINATION

A.

City of Pooler
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Appropriate actions shall be taken to comply with local, state and federal regulatory
and other applicable agencies with regard to the environment, health and safety.

All bidders are required to verify that they have visited the jobsite and are
familiar with the conditions and the entire scope of work. Bidders shall field verify
the attached plans and perform their own quantity measurements prior to bidding.

Contractor shall provide a minimum 24-hour notice to the Inspector / Engineer for
the following conditions:

1. After final surface preparation is completed but before structure
rehabilitation.

2. After patching operations have cured, and

3. After each coating layer is applied.

Installation of the protective coating shall not commence until the concrete
substrate has properly cured in accordance with these specifications.
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The temperature of the surface to be coated should be maintained between 60° F
and 100° F during application. Prior to and during application, care should be taken
to avoid exposure of direct sunlight or other intense heat source to the structure
being coated. Where varying surface temperatures do exist, care should be taken
to apply the coating when the temperature is falling versus rising (i.e., late
afternoon into evening vs. morning into afternoon).

3.03 SURFACE PREPARATION

A.

The applicator shall inspect all surfaces specified to receive a protective coating
prior to surface preparation. The existing piping, valves, and appurtenances shall
be protected during structural rehabilitation and protective coating application.

All contaminants including oils, grease, incompatible existing coatings, waxes,
form release, curing compounds, efflorescence, sealers, salts, or other contaminants
shall be removed.

All concrete or mortar that is not sound or has been damaged by chemical exposure
shall be removed to a sound concrete surface or replaced.

Old concrete must be firm and structurally sound as specified by the Engineer.

Surface preparation method(s) should be based upon the conditions of the substrate,
service environment and the requirements of the protective coating to be applied.

Surfaces to receive protective coating shall be cleaned and abraded to produce a
sound surface with adequate profile and porosity to provide a strong bond between
the protective coating and the substrate. At a minimum, this will be achieved with
low-pressure water cleaning equipment using a O degree rotating nozzle at a
minimum 3,500 psi and 4 gpm. Other methods such as high-pressure water jetting
(refer to NACE Standard No. 6 /SSPC-SP 13), abrasive blasting, shotblasting,
grinding, scarifying and/or acid etching may also be used. In addition, detergent
water cleaning and hot water blasting may be necessary to remove oils, grease or
other hydrocarbon residues from the concrete. The method(s) used shall be
performed in a manner that provides a uniform, sound clean, neutralized surface
that is not excessively damaged.

3.04 APPLICATION OF REPAIR MATERIALS

A.

City of Pooler
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Areas where structural steel has been exposed or removed shall be repaired in
accordance with the Project Engineer's recommendations.
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Repair/Structural Restoration materials shall meet the specifications here and as
described in part 2.03 and 2.04 of these specifications. The materials shall
be applied utilizing proper equipment on specified surfaces.

Infiltration shall be stopped by using a material which is compatible with the
specified repair mortar, waterproof quick setting mortar-type, that is suitable for
topcoating with the specified protective coating. The contractor shall completely
identify the types of grout, mortar, and sealant for repair of leak defects and provide
case histories of successful use.

Infiltration areas that require crack injection shall be covered in this scope of work.
Injection holes shall be drilled through the wetwell at 120-degree angles from each
other at the same plane of elevation. Rows shall be separated by no more than three
vertical feet, and the holes shall be staggered with the holes in the rows above and
below. Provide additional injection holes near observed defects and pipe seals. A
minimum of 6 injection holes shall be provided per defect.

Grout shall be injected through holes under pressure with a suitable probe. Injection
pressure shall not cause damage to the wetwell structure or surrounding surface
features. Grout shall be injected through the lowest holes first. Grouting from the
ground surface will not be allowed. Provide additional injection holes if necessary
to ensure grout travel, verified by field observation of grout at adjacent defects or
holes. Patch injection holes using a waterproof quick setting mortar after cleaning
with a drill.

The approved repair materials shall provide a smooth surface with an average
profile equivalent to coarse sandpaper to optimally receive the protective coating.
No bugholes or honeycomb surfaces should remain after the final trowel procedure
of the repair mortar.

The repair materials shall be permitted to cure according to manufacturer
recommendations. Curing compounds should not be used unless approved for
compatibility with the specified protective coating.

After required cleaning and repair is performed, all surfaces shall be inspected for
remaining laitance prior to protective coating application. Any evidence of
remaining contamination or laitance shall be removed by additional abrasive blast,
shotblast or other approved method. If repair materials are used, refer to these
specifications for surface preparation. Areas to be coated must also be prepared in
accordance with these specifications after receiving a repair mortar and prior to
application of the protective coating.
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3.05 APPLICATION OF PROTECTIVE COATING

A.

Application procedures shall conform to the recommendations of the protective
coating manufacturer, including material handling, mixing, environmental controls
during application, safety, and spray equipment.

The equipment shall be specifically designed to accurately ratio and apply the specified
protective coating materials and shall be regularly maintained and in proper working
order.

The protective coating material must be applied by a Certified applicator of the
protective coating manufacturer.

Specified surfaces shall be coated by a moisture tolerant, solvent-free, protective
coating properties as described in part 2.03B of these specifications. Application
shall be to an average wet film thickness of 125 mils nominal dry film thickness.

Application equipment approved by the coating manufacturer shall be used to apply
each coat of the protective coating.

If necessary, subsequent topcoating or additional coats of the protective coating
should occur as soon as the basecoat becomes tack free, ideally within 12 hours but
no later than the recoat window for the specified products. Additional surface
preparation procedures will be required if this recoat window is exceeded.

3.06 TESTING AND INSPECTION

A.

City of Pooler
Revised 2024

During application a wet film thickness gage meeting ASTM D4414 - Standard
Practice for Measurement of Wet Film Thickness of Organic Coatings by Notched
Gages, shall be used to ensure a monolithic coating and uniform thickness during
application.

After the protective coating has set hard to the touch it shall be inspected with high-
voltage holiday detection equipment meeting ASTM D4787 - Standard Practice for
Continuity Verification of Liquid or Sheet Depth Applied to Concrete Substrates.
The spark tester shall be initially set at | 00 volts per | mil (25 microns) of film
thickness applied. All detected holidays shall be marked and repaired by abrading
the coating surface with grit disk paper or other hand tooling method. After
abrading and cleaning, additional protective coating material can be hand applied
to the repair area. All touch-up/repair procedures, for areas that do not meet the
specified thickness, shall follow the protective coating manufacturer's
recommendations.
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The NACE Certified Coatings Inspector must be present and monitor the holiday
testing (and repairs, if necessary). The final inspection report is to include the

holiday testing results.
A final visual inspection shall be made by the Inspector and the manufacturer’s
representative. Any deficiencies in the finished coating shall be marked and

repaired according to the procedures set forth herein by Applicator.

END OF SECTION
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SECTION 02557
HDPELINER

(NEW CONSTRUCTION
PROJECTS)

PART I - GENERAL

1.01 SUMMARY
This Section specifies the requirements for furnishing and installing a High-Density
Polyethylene (HDPE) or Polypropylene Random Copolymer (PP-R) concrete protective liner
(CPL) in new lift station/wet wells, new receiving manholes, new drop manholes, new force
main termination manholes and manholes as required or as shown on the Drawings.

PART 2 - MATERIALS

2.01 LINER

A.

City of Pooler
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The liner shall be HDPE (high density polyethylene) or Polypropylene Random
Copolymer (PP-R) with a minimum thickness of 2 mm. All HDPE liner sheets shall
be extruded with a large number of anchoring studs, a minimum of (420/m2, 39 ft%),
manufactured during the extrusion process in one piece with the sheet so there is no
welding and no mechanical finishing work to attach the studs to the sheet. The liner
shall have a pull out of 112.5 Ibs. /anchoring stud. The minimum distance between
studs shall be no less than 2.1275".

Flat liner sheet, non-anchored, used for overlapping joints, shall have a minimum
thickness of 3mm. All joints shall be sealed by means of thermal welding performed
by welders certified by the manufacturer.

The lining shall have good impact resistance, shall be flexible, and shall have an
elongation sufficient to bridge up to a 4" settling crack, without damage to the lining.
The liner shall be able to bridge any expansion cracks that may occur.

The lining shall be repairable at any time during the life of the structure.

A certified fabricator will custom fit the liner to the form work in order to protect the
concrete surfaces from sewer gases. The interior surfaces to be protected shall
include the walls, ceiling, and pipe entries.

For all lined manholes the use of HDPE Grade rings shall be used in lieu of brick or
precast grade rings. Grade rings shall meet HS-25 load rating. Butyl sealant shall be
used between each ring to make a watertight joint. The first-grade ring will be
welded to the liner to provide a gas tight seal.
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2.02 PHYSICAL PROPERTIES

A.

The welding rod shall be manufactured from the same resins and have the following
properties:

Testing
Property Method Unit HDPE PP-R
Density ASTM 0792-86. g/cm’® .0945 1.78
MFI ASTM D1238-88 g/10min (190/5) (190/5)
(Melt Flow Index)
Heat ASTM D1638-83 % <2 <2
Reversion
(Dimensional Stability)
Yield Stress ASTM 063 8-89 PSI >2,320 >2.900
Elongation = ASTM D638-89 % >12 >10
of Yield
Elongation ASTM D638-89 % >200 >50
at break
Fire UL-94 V2 V2
Classification
Maximum Working C 60 90
Temperature F 140 194

Upon request, the manufacturer shall provide written certification that the liner used meets
or exceeds the requirement of this specification.

PART 3 - EXECUTION

3.01 WELDING

A.

City of Pooler
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All welding shall be performed in accordance with the published directives and
procedures of the manufacturer and by welders certified by the manufacturer.
Completion of welding will provide a one-piece monolithic concrete protective liner
system that will provide excellent resistance to hydrogen sulfide attack and will not
pull off the wall in the event that infiltration occurs.

The following welding techniques are acceptable:

1. Extrusion Welding
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2. Butt Welding
3. Hot Air Welding

Testing and supervision of the installation and welding shall be performed by
qualified staff only and must be checked when completed by visually checking and
by Spark Testing all welded joints.

Sample welds shall be taken from each job site during the field welding process and
submitted to the quality assurance department for testing. The following tests are
performed: Shear and Peel Test. Shear weld test results shall meet or exceed at least
80% strength of parent material in a destructive test, which pulls the sample apart to
test the strength and integrity of the extrusion weld. The peel test pulls the weld apart from
the backside of the weld using a peeling type motion. The results of this test shall
meet or exceed 60% of the value of the parent material. Damages caused during
the installation shall be repaired at contractor expense and repairs shall be
performed in accordance with manufacturer's recommendations and repairs shall
be certified by manufacturer that final product meets or exceeds manufacturer's
recommendations.

END OF SECTION 02557
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SECTION 02700
WATER DISTRIBUTION SYSTEM

PART 1 - GENERAL

1.01 SCOPE OF WORK
This Section specifies requirements for water distribution systems.

1.02 RELATED SECTIONS
Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching and Backfilling for Utility Systems

PART 2 - PRODUCTS

2.01 PIPE MATERIALS
All materials shall be certified for conformance with American National Standards Institute/
National Sanitation Foundation Standard 61 (ANSI/NSF61).

A. Metal Pipe

1. Ductile Iron Pipe

a. Ductile iron pipe shall be manufactured in accordance with ANSI
IAWWA C151/A21.51, latest revision.

b. Ductile iron pipe shall be of the thickness according to ANS/AWWA
C150/A21.50, latest revision, for Pressure Class 250.

c. Flange Pipe or Victaulic grooved pipe shall be Pressure Class 350.

2. Fittings

a. Fittings shall conform to ANSI/AWWA CI 11 A21.11, latest revision,
and shall be push-on-type unless otherwise shown.

b. Flanged Fittings shall conform to ANS/AWWA C1 10/A21.10, latest
revision. The AWWA C110 fitting flanges shall have facing and
drilling which match AWWA C115 threaded-on flanges which also
match ANSI B16.1 Class 125 flanges except where Class 250 are
specifically noted.

C. Mechanical joint fittings shall conform to ANSI/AWWA

City of Pooler 02700-1
Revised 2024



City of Pooler
Revised 2024

C153/A21.53, latest revision. Bolts shall conform to ANSIB18.2.1,
latest revision. Nuts shall conform to ANSI B-18.2.2, latest revision.
Bolts and nuts shall conform to ANSI B1.1

a. Push-on Joints shall conform to ANSI/AWWA C111/A21.11, latest
revision.

b. Flanged Joints shall conform to ANSI/AWWAC 115/ A21.15, latest
revision.

C. Mechanical Joints shall conform to ANSI/AWWA CII/A21.11,
latest revision. Bolts shall conform to ANSI B18.2.1, latest revision.
Nuts shall conform to ANSI B-18.2.2, latest revision. Bolts and nuts
shall conform to ANSI B1.1

d. Restrained Joints - Restrained joints for pipe, valves and fittings shall
be mechanical joints with ductile iron retainer glands equivalent to
Ford 1390 Series, Mega-Lug, EBBA Series 1100 for Ductile Iron 4"
and larger, EBBA Series 2000 PV for PVC Pipe 4" and larger,
Flexlock, T-lock, Uni-Flange, or approved equal or push on joints
equivalent to "Lock Ring", "TR Flex", "Super Lock", "Field Lock",
or "MJ FIELD LOK Gasket, Series DI or Series PV" The joints shall
be in accordance with the applicable portions of ANSI/AWWA
C111/A21.11.

Lining

Lining for ductile iron pipe and fittings shall be a cement mortar lining
meeting the ANSI/AWWA C104/ A21.4, latest revision, for standard
thickness lining. After cement lining, the interior of the pipe shall be given a
seal coat of approved bituminous material in accordance with ANSI/AWWA
C104/A21 .4, latest revision.

Exterior Coating
Exterior coating shall be an approved bituminous coating one mil thick in

accordance with ANSI/AWWA C151/ A21. 51, latest revision.

Conductive Joints

Where conductive joints are indicated on ferrous pipe that are subject to
electrical thawing service, metal contact strips molded into the gasket are
acceptable. Conductive gasket shall be capable of carrying 600 amps. These
gaskets are not to be used where corrosion monitoring and cathodic
protection is a requirement.
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7. Bonded Joints
Where indicated on ferrous pipe, a metallic bond shall be provided at each
joint, including joints made with flexible couplings, caulking, or rubber
gaskets, of non-ferrous-metallic piping to effect continuous conductivity.
The bond wire shall be Size 1/0 copper conductor suitable for direct burial
shaped to stand clear of the joint. The bond shall be of the thermal weld type.

PVC Pipe
PVC pipe shall be Underwriters' Laboratories approved and listed and must meet all

requirements of ASTM D2241 and bear the seal of conformance to NSF61. PVC
pipe used for water mains shall be blue in color only. It shall meet or exceed
AWWA C900 with the following supplemental specifications:

L. Pressure Pipe

a. Pipe less than 4 inches shall be Polyethylene Pipe, Pressure Class
200.

b. Pipe 4 inches to 12 inches shall be Class 235 C905 DR 18.

c. Pipe 14" and larger shall be Class 235 C905 DR 18.

2. Routine Hydrostatic Proof Test Requirements
Each piece of pipe shall be tested at four (4) times rated pressure class.

3. Outside Diameter
Pipe shall have cast iron pipe outside diameter.

4. Joints
Pipe shall have elastomeric-gasket integral bell end. Bell section shall have a
thickened wall. Gasket groove Wall thickness shall meet or exceed the
thickness of the pipe barrel.

5. Fittings
Fitting shall be ductile iron conforming to ANSI /AWWA CI53/A21.53,
latest revision, with cement mortar lining and seal coat in accordance with
ANSI/AWWA C104/A21.4, latest revision, and one mil thick petroleum
exterior coating in accordance with ANSI/AWWA C104/ A21.4, latest
revision, unless otherwise shown.

6. Affidavit of Compliance
The manufacturer shall furnish an affidavit that all materials delivered

comply with the requirements of this standard and supplemental
specification.
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Couplings
Couplings shall be furnished by the pipe manufacturer and shall

accommodate the pipe for which they are to be used. They shall have the
same minimum pressure rating as the pipe. The coupling method shall allow
for expansion or contraction of each pipe section to be taken up at each end
of the pipe. Couplings shall permit five (5) degree deflection (2 1/2 degrees
on each side) of the pipe without any evidence of infiltration, exfiltration or
breaking.

Gaskets
PVC pipe joint gaskets shall meet the requirements of ASTM F477.

High Density Polyethylene (HDPE)

Pipe supplied under this section shall be cast iron outside diameter, SDR-11. It shall
meet the criteria for a Type III, Class C, Category 5, Grade PE34 piping material in
accordance with ASTM D3350. Pipe shall have blue stripe.

1.

All potable water pipe shall bear the National Sanitation Foundation (NSF)
seal of approval stating compliance with ANSI/ NSF Standard 61.

Dimensional characteristics and pressure capabilities shall meet the
requirements of ASTM D3261, Standard Specification for Butt Heat Fusion
Polyethylene (PE) Plastic Fittings for PE Plastic Pipe and Tubing;

ASTM D2513 and AWWA C906-99, Polyethylene (PE) Pressure Pipe and
Fittings.

Sections of polyethylene pipe should be joined into continuous lengths on the
job site above ground. The joining method shall be the butt fusion method
and shall be performed according to the manufacturer's recommendations.

End connections 12-inch and larger shall be flanged ends. Less than 12-
inches may be flanged or MJ adapters with insert sleeves.

After polyethylene piping is installed, backfilled and all air removed, the
Contractor shall apply a hydrostatic pressure of 150 psi to the pipe. The test
pressure shall be allowed to stand without make-up pressure for a period of
time as required by the pipe manufacturer and approved by the Engineer to
allow for diameter expansion or pipe stretching to stabilize. After the required
equilibrium period the test section shall be returned to the original test
pressure.
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VALVES

Gate Valves
Gate valves shall be as shown on the Drawings and shall conform to the following
Specifications:

1. Resilient-Seated Gate Valves (3 Inches to 12 Inches)

a. Resilient-seated gate valves 3 inches to 12 inches shall conform to
AWWA C509 with non-rising stem, suitable for buried service.
Unless otherwise indicated or specified, gate valves shall be designed for
a working pressure of not less than 250 psig.

b. Valves shall take full pressure on either face. Valves shall be from
one manufacturer and similar sizes shall be identical and parts
interchangeable. They shall be constructed with bolted bonnets
provided with two O-ring stem seals which can be replaced with the
valve under pressure in the full-open position.

c. Valves shall be constructed of materials conforming to AWWA
C509. All internal and external surfaces shall be coated with fusion
bonded epoxy to a minimum thickness of 8 mils.

d. Valve seats shall be coated with a rubber material conforming to
AWWA C5009 so that there shall be no rubber to metal contact when
the valve is in the fully closed position.

e. Valves shall be hydrostatically tested in accordance with AWWA
C5009.
f. Valves shall be American, Waterous or equal and shall be furnished

with standard operating nuts as shown on the Drawings.

Butterfly Valves
Butterfly valves 14-inches and larger shall be of the tight-closing, rubber seated type, with

rubber seat positively locking in place against flow from either direction. No metal-
to-metal seating surfaces will be permitted. Valves shall be bubble-tight at rated
pressures with flow in either direction. Butterfly valves shall conform to
ANSI/AWWA C504, Class 150B, and shall be suitable for buried service.

1. Valve body shall be high strength cast iron ASTM A126 Class B with 18-8
Type 304 stainless steel body seat. Valves shall have Mechanical Joints per
AWWAC 111. All MJ accessories (bolts, glands, gaskets) shall be supplied
by the valve manufacturer. Valves for below ground service shall be installed
using restrained joints.
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2. Valve shafts shall be 304 stainless steel and shall consist of a one-piece,
extending full size through the entire valve or 18-8 stainless steel stub shaft
design keyed to the vane with stainless steel torque plugs.

3. Valve discs shall be solid ductile iron with an epoxy coating making it
corrosion resistant. The thickness of the discs shall not exceed 2-1/4 times
the shaft diameter.

4, Valve seats shall be natural or synthetic rubber providing 360 degrees
uninterrupted seating. The resilient seat shall be adjustable or replaceable in
the field without burning or grinding. The seat shall be molded over a
stainless steel ring for support and secured to the disc by corrosion resistant,
self locking stainless steel screws.

5. All internal ferrous metal surfaces in the waterway shall be factory coated
with a non-toxic, two-component, holiday-free, thermosetting epoxy to a
nominal thickness of 4 mils. All external surfaces shall be coated with an
epoxy coating conforming to AWWA C-550, with a minimum thickness of
10 mils.

6. All butterfly valves shall be manually operated. Operators shall be of the
traveling nut, self-locking type and shall be designed to hold the valve in any
intermediate position without creeping or fluttering. Operators shall be
furnished with externally adjustable mechanical stop limiting devices.
Valves shall have a 2-inch square operating nut and shall be installed with
extension stems to extend the operating nut in accordance with the project
details. The operator shall be integrally mounted on the valve mounting
flange and shall have all gearing totally enclosed for buried service.
Maximum force for operating nut shall be 40 pounds.

7. All valves shall be M&H model 4500 or approved equal.

8. Bonnets shall be secured with 316 Stainless bolts, nuts, and washers.

Ball Valves

1. Ball valves 2 inches and smaller shall be designed for a working pressure of
not less than 300 psi, domestic made brass, and shall conform to AWWA
standard C 800-89.

2. Standard tee head stops in body permit 90 degree turn only.
3. Padlock wings shall be used on the tee head.
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Air Release Valves

Air Release Valve shall be 2-inch screwed inlet. The air release valve shall
be designed to permit automatic escape of large quantities of air from the
pipeline when the line is being filled and must also allow accumulating air to
escape while the line is in operation and under pressure. The body and cover
shall be able to operate at pressures up to 300 psi. The open end of and air
relief pipe from automatic valves or from a manually operated valve shall be
extended to the top of the pit and provided with a screened downward facing
elbow.

Air release valve manufacturer shall be Crispin Model No. PL-10 or VENT
0 MAT Series RBX.

Valve Manholes

General

Manbholes shall be constructed at such points as designated on the Drawings.
Riser and top sections shall be installed level and plumb, such that all
manhole steps are in alignment. The top of manholes outside of roads, streets
and highways shall be built to grades 2 inches above ground surface, unless
otherwise shown. Manholes in roads, streets and highways shall be built to
grades shown on the Drawings.

Manbholes shall be placed outside of hard surface unless approved during
design. All valves installed within manholes must be installed such that
the valve operator is also installed within the manhole. All valve
operators must be installed in the center of the manhole opening.

Precast Concrete Manholes

a. Precast Concrete manholes shall meet all requirement of ASTM
C478, "Specification for Precast Reinforced Concrete Manhole
Sections." Dog house manholes must have precast or poured in place
bottoms. Brick or grout slabs are not acceptable.

b. Openings shall be custom made to meet the necessary pipe alignment
conditions and invert elevations. All inlets and outlets shall be cast in
or core drilled. Joints and gaskets shall conform to the applicable
provisions of ASTM C443, "Joints for Circular Concrete Sewer and
Culvert Pipe using Rubber Gasket" or Ram-Nek Premoulded Plastic
Joint Sealer. Precast manholes shall be bedded on not less than 6
inches of compacted crushed stone. The crushed stone shall extend
not less than 6 inches outside the walls of the manhole and under the
entire length of pipe within the excavation for the manhole.
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c. All manhole joints shall be sealed with an external flexible rubber
seal made of EPDM rubber with a minimum thickness of 65 mils.
Each unit shall have a 2-inch wide by 4-inch thick mastic strip on the
top and bottom of the rubber wrap. The seal shall be designed to
prevent leakage of water through the manhole joint. The flexible
rubber seal shall be Infi-Shield Shield Wrap (Sealing Systems,
Loretto, MN), Cretex (Cretex Specialty Company, Waukesha, WI) or
approved equal.

d. All external Manhole adjustment rings shall be sealed with a
flexible rubber seal. Acceptable products include Infi-Shield
External Uni-Band (Sealing Systems, Inc. Loretto, MN), Cretex
Manhole Chimney Seals (Cretex Specialty Products, Waukesha,
WI) or an approved equal.

Manhole Castings
Provide covers with the inscription "WATER" cast into the cover in lettering at

least2 inches high. Covers shall be 25-3/4 inches in diameter and shall be 2-
inches thick at the bearing surface. Frame shall provide a 24-inch clear
opening. Manhole covers and frames shall be USF 227, cover type "AS", or
equal. Manhole cover shall have non-penetration pickhole without vent hole
or other penetration.

Valve Boxes

1.

Each buried valve shall be accompanied by a valve box of the adjustable type
of heavy pattern, constructed of cast iron, and provided with cast iron cover.
The extension of the riser must be ductile iron or C-900.

The upper section of each box shall have a flange at the bottom, having
sufficient bearing area to prevent settling. The bottom of the lower section
shall enclose the operating nut of the valve. Boxes shall be of lengths
consistent with pipe depths as shown on the Drawings. Boxes shall be
adjustable, with a lap of at least 6-inches when in the most extended position.
Covers shall have the word "WATER" cast in the top. Each valve box shall
have a concrete round collar installed around the top along with a concrete
valve marker at each valve.

Concrete Valve Marker

Concrete valve marker shall be 4"x4" square by 4'-6" in length with 4-#3 re-bar cast
in 4,000 psi concrete. All corners shall have a 3/4" chamfer. A 2" brass marker plate
with anchor shall be embedded in the top. The brass plate shall have a directional
arrow pointing to valve with the distance to the nearest foot. The concrete valve
marker shall be set 24" in the finish grade.
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2.03 HYDRANTS

A.

Hydrants shall conform to AWWA C502. Main Valve opening size shall be 5-1/4
inches minimum and inside barrel diameter shall be 7 inches minimum with 3 feet
minimum bury. Hose connections shall be two 2 1/2inches and one 4 1/2 inches.
Nipple caps shall NOT be chained to the barrel. Hydrant shall be DRY TOP type
protecting operating threads from coming in contact with water. Operating threads
will be grease lubricated through easily accessible Alemite fitting in top of operating
nut. Direction of opening shall be counterclockwise and be cast on the head of the
hydrant. Hose nipples shall be bronze or non-corrosive metal and threads shall be
National Standard.

Hydrants shall be traffic type utilizing stem breaking coupling and breakaway traffic
flange. (Breakable bolts or nuts are not acceptable.)

Hydrants shall have factory baked on safety yellow. Private fire hydrants that are
boosted by a fire pump will be factory baked on fire hydrant red.

Hydrants shallbe American Darling, Mueller, Clow, and M&H or approved equal.

2.04 YARDHYDRANTS

Yard hydrant shall have a large cushion type plunger, positive shut-off, automatic drain feature
to prevent freezing, with a depth of bury of four (4) feet. Yard hydrant shall havean I " NPT
inlet and a brass nozzle with 3/4" hose threads. Yard hydrants shall be Woodford Freezeless
IOWA Model YI, or equal. Hydrants shall be painted with factory backed paint.

2.05 SERVICES

A.

City of Pooler
Revised 2024

Water Service Pipe Material
Pipe shall conform to AWWA Specifications C901-96, Polyethylene Pressure Pipe

and Tubing, and shall be marked with AWWA requirements and the following:

To Be Marked

Polyethylene On Pipe

Nominal Size X

ASTM D2837 X

SDR9 X

PE 3408 X

Working Pressure - 160 psi X

Water Service Tubing X

National Sanitation Foundation (NSF 14) X

Pipe Color Blue or Black with Blue stripe
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Unmarked pipe, without information noted above, will not be accepted. Polyethylene
pipe shall comply with ASTM D1248 PE3408 Class 111, A, 5, P34. Brass (Domestic
Made) or bronze compression type fittings shall be used. Flared connections will not
be permitted. Continuous metallic tape over the pipe will be required. No gooseneck
will be allowed nor will solvently weld joints be allowed. Corporation and curb stops
will be required on all laterals. Minimum nominal size shall be 1 inch.

Corporation Stops
At each tapped point a connection to the pipe shall be made by installing a

corporation stop. Corporation stops shall be Ford F 1000-4-G AWWA/CC Ground
Key Corporation Stop, or equal, as required for the type of pipe being tapped.

Curb Stops
Curb stop shall be 1 inch size or as shown on the Drawings and shall be Ford Cl4-

44G1 FIP x GICTS with a Brass, domestic made, square head cored plug, or equal.

Meter Box - 3/4" and 1"

Meter boxes shall be of cast iron and shall be 3/4" stretch box Ford LYLV141-243T
or stretch box Ford LY 111-444-YBL-T. NO APPROVED EQUAL The lid shall
have the word WATER cast in it.

2.06 BACKFLOW PREVENTER

Backflow preventer shall comply with the City of Pooler's Backflow - Prevention and Cross-
Connection Control Handbook.

All commercial units shall have an approved reduced pressure zone backflow preventer
device with Green weatherproof enclosure. All commercial backflow preventors must be
installed above ground.

2.07 APPURTENANCES

A.

City of Pooler
Revise 2024

Polyethylene Encasement
Polyethylene encasement shall have a nominal thickness of eight (8) mils and shall

conform to AWWA C105. Polyethylene encasement is required whenever acidic
soils are present during the installation of ductile iron pipe, ductile iron fittings and
ductile iron fittings used on PVC pipes.

Dismantling Joint
1. The dismantling joint shall be a self-contained flanged restrained joint fitting

meeting the requirements of NSF 61 and ASTM C219. The dismantling joint
shall be furnished as a complete assembly consisting of spigot piece, flange
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adapter, tie bars and gasket. The dismantling joint shall be designed so that
no part of the restraint system extends outside the flange diameter. The
internal bore shall match that of the pipe system.

2. The spigot piece shall be of steel meeting ASTM A28 6 Grade C. The flange
adapter shall be either steel to ASTM A283 Grade C or Ductile Iron to
ASTM A536 Grade 65-45-12. Tie bars shall be ASTM Al 93 Grade B7
threaded rod with rolled threads. The gasket shall be EPDM Grade E. The
dismantling joint shall be supplied with an in-house applied fusion bonded
epoxy coating applied by the fluidized bed method or Rilsan Nylon Coating. The
coating shall comply with the requirements of NSF 61 and AWWA C550.

3. Dismantling joints shall be used where shown on the Drawings and shall be
manufactured by Viking Johnson or an approved equal.

Sampling Station
Sampling Station shall have a 3/4-inch un-threaded nozzle. All stations shall be

enclosed in a lockable, non-removable, aluminum-cast or stainless-steel housing.
When opened, the station shall require no key for operation and the water will flow in
an all-brass waterway. All parts shall be brass and be removable from above ground
with no digging. A copper vent tube will enable each station to be pumped free of
standing water to prevent freezing and to minimize bacteria growth. The exterior

piping will be galvanized and shall be Model Eclipse No. 88 as manufactured by
Kupferle Foundry or approved equal.

Tracing Wire & Marking Tape

1. Tracing wire shall be minimally #12-gauge solid copper with thermoplastic
insulation suitable for direct bury applications. Tracing wire shall be
continuous with all water mains, fire hydrants, post hydrants, sample stations.

2. All tracing wire is to be run through manholes, valve vaults and/or valve
boxes and pinned at the top for access when cover is opened.
3. Underground marking tape shall be installed over all water mains (18-inches

below grade). The tape shall consist of inert polyethylene material intended
for buried service. It shall have a minimum thickness of 5 mils and be a
minimum of 2-inches wide. Tape for water mains shall be blue with black
lettering reading "CAUTION- WATER MAIN BURIED BELOW"

Utility Marking Post
Utility marking post shall be placed every 500 feet, at all change of direction or as

shown on the Drawings above the utility and at fittings and labeled accordingly. The
marking post shall be rigid enough to be easily installed in most soil conditions and
durable to withstand repeated impacts. The marking post shall be a four (4) inches in
width and remain flexible from -40 F to+ 140 F with UV stabilizers. The marker
shall be highly visible standard fade resistant colors, White Background and Blue
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Lettering with the following imprinted thereon: international "No Dig" symbol,
federal law warning, "WATER PIPELINE BELOW" with letter size and stroke to
comply with the Federal Office of Pipeline Safety Specifications, City of Pooler's
name, phone number and State one-call number. Markers shall be Rhino Tri View
Test Station with poly tech coating or approved equal.

Insulated Enclosures

Insulated enclosures shall consist of a fiberglass shell, insulated with urethane foam,
provide security and freeze protection and shall provide drains sized for full port
discharge, testing and maintenance access, vandal protection and optional freeze
protection. The enclosure shall be GREEN in color. Insulated enclosures shall be
manufactured by EzBox - Jacksonville, Florida, or approved equal.

Tapping Sleeves and Valves
Tapping sleeves and valves shall be used for making branch connections to an

existing watermain. Tapping sleeves shall be provided at the locations indicated on
the Drawings and shall be mechanical joint type, Mueller No. H-615, Clow F-5205 or
approved equal. Tapping valves shall be mechanical joint type gate valves, Mueller
No. 667, Clow F-5093 or approved equal, and shall conform to the requirements
of this Section.

Tapping Saddles 1" & 2" (Service Saddle):

Tapping saddles shall be used for making service connections on 4" and larger PVC
and/or Ductile Iron Pipe. Drawings shall show a Smith Blair Series 317 service
saddle or approved equal.

PART 3 - EXECUTION

3.01 INSTALLATION

A.

City of Pooler
Revise 2024

General

1. The Contractor shall deliver all pipes, fittings, valves, hydrants and other
accessories to the project site. All pipe, fittings, valves, hydrants, and
accessories shall be handled with care to avoid damage. Pipe, fittings, valves and
hydrants shall be inspected for cracks and other defects before they are
installed. Defective pipe, fittings, valves, hydrants and other water main
accessories shall not be installed.

2. Pipe shall be placed on the site of work parallel with the trench alignment and with
bell ends facing the direction in which the work will proceed unless
otherwise directed. No pipe shall be laid in water or when the trench
condition or the weather is unsuitable for such work.

3. Pipe, fittings, valves, hydrants, and other water main accessories shall be
thoroughly cleaned before installation the interior of all pipe, fittings, and
other accessories shall be kept free from dirt and foreign matter at all times.
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Before installation of any materials, a City of Pooler representative shall
inspect and approve all material before installation.

4. Pipe cutting shall be done in a neat and workmanlike manner without damage
to the pipe. Deflection of pipe joints shall not exceed the pipe
manufacturer's recommendations.

5. Completed pipelines shall not be left exposed in the trench. The trench shall
be backfilled and compacted as soon as possible after the pipe has been
installed.

6. The open end of the pipe shall be closed at the end of the workday and when laying
pipe to keep debris and water in the trench from entering the pipe.

7. Water mains shall be installed to the lines and grades shown on the Drawings,
with fittings, hydrants, services, and other appurtenances at the required
locations.

8. All PVC, HDPE and any other plastic materials to be installed need to be 1 year
old or less to be accepted.

0. The inside edge of all water lines must be located at least four feet (4°) from the
back of the curb or the edge of the pavement.

Ductile Iron Pipe
Ductile iron pipe shall be installed in accordance with the City of Pooler Standard

Details, Section 02221 of the Standard Specifications, and with ANSI/AWWA
C600.

PVC Pipe
PVC pipe shall be installed in accordance the City of Pooler Standard Details,

Section 02221 of the Standard Specifications, and with ASTM D2321.

Excavation and Backfill

Excavation and backfill shall be as specified in Section 02221, 2.02 Back
Excavation, Trenching and Backfilling for Utility Systems. The slopes of the
excavation need to comply with OSHA’s regulations which are based on soil type.
A minimum cover over the top of the pipe of 36-inches from the proposed paving
subgrade, shoulder or finish grade shall be provided. All backfill materials shall be
also complied with GDOT’s Sections 812 and passed tests AASHTO T96 or GDT
7 (density of 95%), T27 and T11. The top 12 inches shall be compacted at 100% of
the specified density. Limestone is not considered a suitable material for backfill.

Hydrants
Hydrants shall be set at such elevations that the connecting pipe will have the same

depth of cover as the distribution mains. The connecting pipe shall be ductile iron
pipe. The hydrant assembly shall be restrained from the main to the hydrant. Hyd-
rants and valves shall have the interior cleaned of all foreign matter before
installation. Not less than one (1) cubic foot of broken stone shall be placed around
the base of the hydrant. The contractor shall place a bag over the hydrant to indicate
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it's not being in service until after the watermain is put into service.

Fire Hydrant Monitoring Systems:

1

Fire Hydrant must be completely, and fully operational once the unit is installed.
Unit does not require the need to shut water supply off, make modifications,
and then recharge to obtain normal operations.

Pressure sensors must be located directly in the water supply line in the bottom
plate of the hydrant main valve.

Supplied batter must have a minimum 3-year battery life when used with the
factory default settings/parameters. Must not require power supply below
grade.

Must not require Wi-Fi or Bluetooth for communication or operations.

Mush have functionality across all platforms, desktop, laptop, tablet, mobile
device, or smart phone.

Must have hosted software, which is user friendly and allows end user/client to
migrate files directly from host to their water management software via CSV or
Flat File to use with SCADA or similar utility infrastructure management
software.

The device and all components must meet UL and ULFM requirements and
have proper documentation to prove such.

Each new project requiring the installation of a new fire hydrant must include a
minimum of 1 remote pressure and temperature monitoring system. For
projects requiring more than 10 hydrants: 1in every 10 hydrants must include
such technology. (Ex. Projects requiring 9 hydrants will require 1
pressure/temperature module. Projects requiring 35 hydrants will require 4
pressure/temperature modules.)

Hydrant Technology is to be compatible with the McWane brand hydrants
(Kennedy, M&H, and Clow) or approved equal.

Water Service Connection

Service lines shall be connected to 2-inch and larger mains with a corporation
stop. Plugged tees or crosses for future connections shall be installed where
shown on the Drawings. A house service connection shall be provided to
vacant lots and the exact location marked on the curb with a "W". The mark
shall be made on the vertical face of the curb and shall be a minimum of 1/4-
inch deep made with a branding iron. Where services are provided at
locations without curb, a 2"x4" 30-inch-long pressure treated flag stake
painted white shall locate the end of the lateral. Minimum cover of30-inches
shall be provided until a short transition to the service is stubbed out of the
ground.

Water service laterals shall be installed one foot short of the property line of
all lots along street and rights-of-way in which watermain is constructed.
Water service laterals stubbed out of the ground shall have insulated end
valves to prevent freezing.
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4. Utility lateral connections and/or couplings are not allowed under the
driveway.

Brass Nipples and Brass Pipe Fittings (Domestic Made

Threads shall be cleanly cut with sharp tools and the jointing procedure shall conform
to the best practice. Before joining, all scales shall be removed from pipe by some
suitable means. After cutting, all pipes shall be screwed together with an application
of graphite and engine oil, Teflon tape, or other sealing compound applied to all
threads and once a joint has been screwed on it shall not be backed off unless the
threads are re-cleaned and new compound or Teflon tape applied.

Connection to Existing Water System
The Contractor shall furnish necessary materials and perform all excavation,

dewatering, shoring, backfilling, etc., necessary to make the connection of a new
main to the existing watermain. The Contractor shall notify the Engineer and City of
Pooler, a minimum of 72 hours in advance of construction. The Contractor shall be
responsible for coordinating his construction with the Water Department.

Damage to Water System
Damage to any part of the water system by the Contractor, or subcontractors that is

repaired by Water Department forces shall be charged to the Contractor on the basis
of time and material plus 30 percent for overhead and administration.

Protection of Water Supply Systems
See Section 02221, for protection of Water Supply Systems.

Polyethylene Encasement
Polyethylene encasement shall be used where noted on the Contract Drawings or

where directed by the Engineer. Polyethylene encasement, where required, shall be
installed on all ductile iron piping, fittings, valves, and appurtenances and installed
according to the requirements of ANSVAWWA C105/A21.5

Joint Restraints

All restraints shall be installed in accordance with the manufacturer's specifications.
Thrust blocking in lieu of restrained joints is not allowed.

Utility Marking Posts

Utility marking post shall be placed where shown on the Drawings above the utility
and at fittings and labeled accordingly. Spacing shall be as shown on the Drawings

and at a minimum of every 500 linear feet and at each change of direction.

Relocating Fire Hydrants
Fire hydrants shall be relocated according to the Drawings or as designated by the

Engineer. When the existing hydrant lateral tee does not accommodate a new
hydrant location, a new hydrant lateral tee shall be installed in the main. If the
existing tee is removed and relocated to the new location of the hydrant assembly, a
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new section of pipe shall be installed in the main. All parts shall be protected during
removal and relocation and lost or damaged items shall be replaced by the Contractor at
no cost to the City. Relocated fire hydrants shall be installed in accordance with the
requirements for new fire hydrants. Backfilling shall be in accordance with Section
02221.

Meters must be installed three feet (3 ft.) from improved impervious surfaces and within
the City’s right-of-way.

3.02 HYDROSTATIC TESTING

A.

City of Pooler
Revise 2024

All pressure and leakage test shall be performed in accordance with the latest edition
of AWWA C600. The leakage test shall be conducted simultaneously with the
pressure test. The duration of the test shall be 2 hours and during the test the main or
section of main under test shall be subjected to a pressure of 150 psi based on the
highest point in the line or section under test and connected at that elevation to the
test gauge. Test pressure shall not vary more than 3 psi for the duration of the test.
Testing allowance shall be defined as the quantity of makeup water that must be
supplied into the newly laid pipe or any valved section thereof to maintain pressure
within 5 psi of the test pressure after the pipe has been filled with water and the air
has been expelled. Testing allowance shall not be measured by a drop in pressure in a
test section over a period of time. Testing allowance is defined as the quantity of
water to be supplied into the newly laid pipe or any valved section thereof, necessary
to maintain the specified leakage test pressure after the air has been expelled and the
pipe has been filled with water at the test pressure. No pipe installation will be
accepted until the testing allowance is less than the number of gallons per hour as
determined by the formula:

Q = LxDxsqgrt(P)
148,000

Q = testing allowance (makeup water), in gallons per hour

L = the length of pipe tested in linear feet.

D = the nominal diameter of the pipe in inches

P = the average test pressure during the hydrostatic test in pounds per square inch

(gauge).

B.  Should any test of pipe laid disclose leakage greater than the above specified,
the Contractor shall at his own expense locate and repair the defective joints until
leakage is within the specified testing allowance. All visible leaks shall be repaired
regardless of the allowance used for testing. Line shall be retested until Testing-
Allowance requirements are within the allowable leakage. All testing shall be at the
Contractor's expense.
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3.03 CLEANING AND DISINFECTION OF NEW MAINS
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All water mains, as well as those taken out of service for inspection, repair or other
activities that might lead to contamination of water shall be disinfected before they
are placed in or returned to service. The water passing through them must show by
laboratory tests safe results before the system can be placed in service. Disinfection
of all water lines and the disposal of the heavily chlorinated water, following the
disinfection, shall be in accordance with AWWA C651, latest revision. The Atablet

method of disinfection which consists of placing calcium hypochlorite granules or
tablets in the water main as it is being installed and then filling the main with potable
water when installation is completed is not allowed. Approved methods for the
accomplishment of these are as follows:

1.

The interior of the pipe shall be cleaned by brushing, swabbing, or washing
out all debris before laying. Branches and other openings shall be capped
with plugs or heads until either capped or connected. The use of a cross-
connection device during flushing and disinfection to protect the active part
of the water system shall be required. Before the main is chlorinated, it shall
be filled to eliminate air pockets and shall be flushed to remove particulates.
A flushing velocity of not less than 2.5 feet per second shall be maintained in
pipe sizes less than 24-inches in diameter.

Install sufficient number of sample points to give representative sampling on
the newly installed lines. The hydrants should be at least 18 inches higher
than the main and must discharge toward the ground.

The quality of water used during the disinfection procedure shall meet
drinking water standards.

Flush the new pipelines for a full pipe open end flush until the water runs
clear at the end of all mains and laterals. This should be done after the
pressure test and before disinfection. Each valved section of the newly laid
pipe should be flushed separately with potable water.

Disinfect the pipelines with chlorine. The preferable point of application of
the chlorinating agent is at the beginning of the pipeline extension, or any
valved section of it, and through a corporation cock inserted in the horizontal
axis of the newly laid pipe. Water from the existing distribution system
should be controlled to flow very slowly into the newly laid pipe during the
application of the chlorine. Partially open all hydrants or valves on the newly
laid line under treatment to prevent the building up of water pressure. The
chlorine solution used for disinfection of water mains shall have a free

chlorine residual concentration not less than 25 mg/l. This heavily
chlorinated water shall be retained in the main for at least 24 hours, during
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which time all valves and hydrants shall be operated to ensure disinfection of
the appurtenances.

Allow the treated water to remain in the pipeline for at least 24 hours, the
treated water in all portions of the main shall have a residual of not less than
10 mg/I free chlorine. Re-chlorinate if required results are not obtained on all
samples. After the applicable retention period, the heavily chlorinated water
must not be disposed of in a manner that will harm the environment.
Neutralizing chemicals, such as Sulfur Dioxide, Sodium Bisulfite, Sodium
Sulfite or Sodium Thiosulfate should be used to neutralize the chlorine
residual remaining in the water to be wasted. Flush all mains and lines until
all the heavily chlorinated water has been removed. No chlorine or
chlorinated water is to be disposed of in the sewer system, storm sewer, or
surface waters.

Test water samples to make sure all chlorine has been flushed out or until the
concentration of chlorine in the newly laid lines is no higher than that of a
sample taken on the supply line. After final flushing and before the water
main is placed into service, water samples shall be collected from the main
and tested for microbiological quality in accordance with the Georgia Rules
for Safe Drinking Water, Chapter 391-3-5. The laboratory results must show the
absence of coliform organisms in the water. Re-flush and re-disinfect the
lines, as necessary, until satisfactory bacteriological results are obtained.

All water used for flushing and testing purposes must be metered. If
metering is not possible, an engineer's estimate of the quantity of water used
must be provided in writing to the City.

3.04 AMOUNT OF CHLORINE NECESSARY FOR DISINFECTION

A.

City of Pooler
Revise 2024

Chlorine required to produce 25 mg/I concentration in 100 feet (30.5 m) pipe by

diameter.
Pipe Diameter 100% Chlorine 1% Chlorine Solution
(inches) ((Ibs.) (2) (gal) (L)
4 0.013 5.9 0.16 0.6
6 0.030 13.6 0.36 1.4
8 0.054 24.5 0.65 2.5
10 0.085 38.6 1.02 3.9
12 0.120 54.4 1.44 5.4
16 0.217 98.4 2.60 9.8
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Note: 1 % chlorine solution may be prepared with sodium hypochlorite (contains 5%
to 15% available chlorine) or calcium hypochlorite (contains approximately 65%
available chlorine by weight). To prepare 1% chlorine solution using calcium
hypochlorite, add one (I) pound (454 grams) of calcium hypochlorite in
approximately 8 gallons of water.

B. Amounts and types of chemicals advised to be used for neutralizing various residual
chlorine concentrations on 100,000 gallons of water.
Residual Chemicals
Chlorine Sulfur Dioxide ~ Sodium Bisulfate ~ Sodium Sulfide Sodium
Concentrations (SO) (NaHSO3) (Na,SO3 Thiosulfate
(Na282035H20)
mg/1 1bs. Kg 1bs. Kg 1bs. Kg 1bs. Kg
| 0.8 0.36 1.2 0.54 1.4 0.64 1.2 0.54
2 1.7 0.77 2.5 1.13 2.9 1.32 2.4 1.09
10 8.3 3.76 125 567 | 146  6.62 12.0 5.44
50 417 1891 ] 62.6 28.39 ] 73.0 33.11 60.0 27.22
C. The Engineer will arrange for the City of Pooler inspection. Lines will not be placed
in operation until City of Pooler approval and Engineer directs Contractor to do so.
3.05 HYDRANT FLOW TEST
A hydrant flow test will be performed after the lines are placed in service as directed by the
Engineer. Results of the test will be reported in writing to the Engineer.
3.06 IDENTIFICATION AND TRACER WIRE
A. Mylar Tape
Mylar tape shall be installed 18 inches below the finished grade over the top of the
water mains. The tape shall be 2 inches wide of blue color and have imprinted on
the tape "Caution - Water Line Below." Thetape shall be laid the entire length of the
trench.
B. Tracer Wire (Direct Bur
1. Tracer wire shall be attached by means of securing the wire on top of the
water main with a 12-inch long by 2-inch-wide piece of duct tape. Attach the
wire to the main every ten (10) feet.
2. Wire shall be bonded at splices with 3M DBY-6 Direct Bury Splice Kit at
every connection.
City of Pooler
Revise 2024
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3. The wire shall be laid the entire length of the trench and shall be continuous.
The Contractor shall demonstrate continuity in wire through the entire length
of the project. At every valve manhole the wire shall be run through the pipe
opening, up to the ring and cover, secured at the ring by means of grouting
the ring to the top of the manhole. The wire shall continue in the same loop
back to the opposite pipe opening, through it and continuing in one
continuous loop along the main.

4. At every fire and post hydrant, the wire shall be run from the main to the
hydrant tee, to the gate valve, wrapped around the gate valve once, then run
to the bottom of the hydrant flange, up the hydrant, wrapped around it once at
the finish grade, then back to the main in one continuous loop, and continuing
along the water main.

5. At every water service lateral, the wire shall be run from the main and
corporation stop to the curb stop and attached to the polyethylene pipe by a
piece of duct tape wrapped around the wire and tubing. The wire shall be
connected to the tracer wire at the main with a single strand from the water
main to the curb stop or into the meter box.

6. At every sampling station, the wire shall be run from the main service
connection up to the bottom inside of the sampling station, then back in one
continuous loop to the water main, then continuing with the utility along the
water main.

7. Tracing wire shall be a single strand installed from the main to all Utility
Marking Post line markers with sufficient length at the marker to be wrapped
around the marker several times. The City of Pooler will test all tracer wire
prior to acceptance.

3.07 SHOP DRAWINGS
Shop drawings shall be submitted on each manufactured item supplied under this Section
along with other information as specified herein.

3.08 CLEANUP

Upon completion of the installation of water lines and appurtenances, all debris and surplus
materials resulting from the work shall be removed.

3.09 WATER VALVES
Gate and butterfly valves installed on transmission mains (12 inches and larger) shall be
installed in a cast iron valve box with a concrete collar and concrete valve marker post. Gate
and butterfly valves shall be installed in manholes only where noted on the Drawings. All
14-inch or larger gate valves that are installed on the transmission line(s) and /or tie into a
major transmission line shall be installed in a manhole. All Gate Valves that are located at

City of Pooler
Revise 2024
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the entrance of subdivision or other development that tie into a transmission line shall be
installed in a manhole. All other Gate Valves can be installed in a cast iron valve box with a
concrete collar and concrete valve marker post. The extension to the riser must be Ductile
Iron or C-900.

3.10 RECORD DRAWINGS

The City of Pooler will require Record Drawings seventy-two (72) hours before final
inspection will be made. The Contractor shall keep on the work site one (1) set of clean
Drawings stamped by the City or the City's representative "Issued for Construction" to which at
the end of every day the necessary information will be marked by the Contractor's
superintendent. All deviations from the Drawings shall be stationed and clearly marked.
Record drawings shall include measurements between each valve, bends, permanent land
markers, manholes, laterals locations from property corners, fire hydrants & manholes. In
addition, state plan coordinates and OPS coordinates should be provided on all valves and
manholes.

END OF SECTION 02700

City of Pooler
Revise 2024
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SECTION 02710
SEWER FORCE MAINS

PART 1 - GENERAL

1.01 SCOPE OF WORK
This section covers the requirements for the installation of sanitary sewer force mains
including excavation, pipe laying, backfilling, compaction, and other work.

1.02 RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading

Section 02221 - Excavation, Trenching and Backfilling for Utility Systems

Section 02545 - Protective Coating for Concrete and Masonry Sanitary Sewer Structures
Section 02557 - HDPE Liner

Section 02720 - Sanitary Sewers

Section 02730 - Reclaimed Water Distribution System

1.03 EXCAVATION AND BACKFILL
Excavation and backfilling shall be as specified in Section 02221, Excavation, Trenching and
Backfill for Utility Systems. A minimum cover over the top of the pipe of three (3) feet from the
proposed subgrade, shoulder or finished grade shall be provided.

PART 2 - PRODUCTS

2.01 PIPE MATERIALS
Except where specifically noted on the Drawings, the following types of pipes shall be used:

A. Ductile Iron Pipe
L. Material
a. Ductile iron pipe shall be manufactured in accordance with ANSI
A2 1.51, latest revision. Ductile iron pipe shall be of the thickness
according to ANSI A21.50, latest revision, for Laying Condition Type
2.
b. Flange Pipe or Victaulic grooved pipe shall be Pressure Class 350.
2. Fittings

a. Fittings shall conform to ANSI/AWWAC 111 A21.11, latest revision,
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and shall be push-on-type unless otherwise shown.

b. Mechanical joint fittings shall conform to ANSI/AWWA
C153/A21.53, latest revision. Bolts shall conform to ANSI B18.2.1,
latest revision. Nuts shall conform to ANSI B-18.2.2, latest revision.
Bolts and nuts shall conform to ANSI B1.1.

o Flanged Fittings shall conform to ANSI/AWWAC 110/A21.10, latest
revision. The ANSI/AWWAC 110/A21.10 fitting flanges shall have
facing and drilling which match ANSI/AWWA C115/A21.15
threaded-on flanges which also match ANSI B16.1 Class 125 flanges
except where Pressure Class 250 is noted.

a. Joints shall conform to ANSI A21.11, latest revision, push-on-type
unless otherwise shown.

b. Restrained Joints - Restrained joints for pipe, valves and fittings
shall be mechanical joints with ductile iron retainer glands equivalent
to Ford 1390 Series, Mega-Lug, EBBA Series 1100 for Ductile Iron
4" and larger, EBBA Series 2000 PV for PVC Pipe 4" and larger,
Flexlock, T-lock, Uni-Flange, or approved equal or push on joints
equivalent to "Lock Ring", "TR Flex", "Super Lock", "Field Lock",
or "MJ FIELD LOK Gasket, Series DI or Series PV" The joints shall
be in accordance with the applicable portions of ANSI/AWWA
CI111/A21.11.

Lining

Lining for the interior of ductile iron pipe and fittings shall be 40 mils
nominal dry film thickness of ceramic epoxy, conforming to ASTM E-96-66,
ASTM B-117, ASTM 6-95, ASTMD-714-87, latest revision. Ceramic epoxy
shall be Protecto 401, or equal. Lining application, inspection, and
certification, handling and surface preparation of the area to receive the
protective coating shall be in accordance with the manufacturer's
specifications and requirements.

Exterior Coating
Exterior coating shall be an approved bituminous coating 1 mil thick in

accordance with ANSI A2l .51, latest revision.

Polyethylene Encasement
Polyethylene encasement shall be used on all ductile iron piping and be in a

tube conform to ANSI/AWWA C105/A21.5, latest revision for high density,
cross-laminated polyethylene film. Polyethylene encasement
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B. PVC Pipe

shall be used and installed according to the requirements of ANSI A2l .5, Sec.
4.4, Method A and where indicated in the drawings. The polyethylene film
shall have the following characteristics:

Tensile Strength: 1,200 psi minimum

Elongation: 300 percent minimum

Dielectric Strength: ~ 300V/mil thickness minimum

Thickness: Nominal minimum thickness of 0.008 inch (8 mil)

PVC force main pipe shall be factory dyed industry standard green in color for sewer and
Pantone purple 522 using sunlight stable pigment in color for reclaimed water. See
Section 02730 for Reclaimed Water Distribution System.

1.

City of Pooler
Revised 2024

Material

PVC Pipe for sewer force mains 4-inches through 12-inches shall
conform to AWWA C900, DR 25, latest revision, and pipe 14-inches
and larger shall conform to AWWA C905, DR 25 unless specifically
shown otherwise on the Drawings. All pipes shall be installed in
accordance with ASTM D-2321.

Pipe less than 4 inches in diameter shall be Class 200 with dimension
ratio of 21 or lower conforming to ASTM D224, latest revision and
installed in accordance with ASTM D-2321.

Pipe shall bear the National Sanitation Foundation seal of approval and
shall comply with the requirements of Type I, Grade I (PVC 1120) of the
ASTM resin specification D-1784. Certificates of conformance with the
foregoing specifications shall be furnished with each lot of pipes
supplied.

Outside Diameter
Pipe shall have an outside diameter equal to the outside diameter of ductile
iron pipe.

PVC pipe joints shall have integral bell and spigot joints with elastomeric
gasket conforming to ASTM F477, latest revision, integral thickened wall
bell end. Gasket groove wall thickness shall meet or exceed the thickness of
the pipe barrel.

Fittings
Fittings on 3-inch and larger pipe shall be ceramic epoxy lined ductile iron
conform to ANSI/AWWA C-153/ A21 .53, latest revision.

PVC fittings may be used on a 2-inch pipe.
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2.02

C.

5. Couplings and Fittings
Couplings and fittings shall be furnished by the pipe manufacturer and shall

accommodate the pipe for which they are to be used. They shall have the
same minimum pressure rating as the pipe. The coupling method shall allow
for expansion or contraction of each pipe section to be taken up at each end
of the pipe.

6. Affidavit of Compliance
The manufacturer shall furnish an affidavit that all materials delivered

comply with the requirements of this standard and supplemental specifications._

Polvethylene Pipe
High Density Polyethylene (HDPE)

Pipe supplied under this section shall be SDR-11. It shall meet the criteria for a Type
111, Class C, Category 5, Grade PE34 piping material in accordance with ASTM
D3350. Pipe shall have green stripes for sewer.

1. Dimensional characteristics and pressure capabilities shall meet the
requirements of ASTM D3261, Standard Specification for Butt Heat Fusion
Polyethylene (PE) Plastic Fittings for PE Plastic Pipe and Tubing; ASTM
D2513 and AWWA C906-99, Polyethylene (PE) Pressure Pipe and Fittings.

2. Sections of polyethylene pipe should be joined into continuous lengths on the job
site above ground. The joining method shall be the butt fusion method and
shall be performed according to the manufacturer's recommendations. Pipe
shall be pressure tested to minimum 150 psi for minimum 2-hours, prior to
connection to the sewer system.

3. End connections 12-inch and larger shall be flanged ends. Less than 12-
inches may be flanged or MJ adapters with insert sleeves.

VALVES

A.

Plug Valves
Plug valves shall be used on all sewer applications unless approved otherwise by the

Engineer. Plug valves shall be of the non-lubricated eccentric plug type with a resilient seat
seal. Plug valves for buried service shall be furnished with mechanical joint ends in
accordance with ANSI Standard A21.1 1, latest revision. Plug valves located in valve
vaults or above ground shall be furnished with flanged ends in accordance with
ANSI 16.1, Class 125/150 standard faced and drilled. Port area for all valves shall
be a minimum of 80% of the full pipe area. Valve bodies shall be of ASTM A-126
Class B cast iron. All exposed nuts, bolts, washers, springs, etc. shall be stainless
steel.

Plug facing shall be non-metallic. The seat shall be nickel and welded to the body of the
valve. Valves shall have their internal wetted surface protected by nonmetallic
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coatings factory applied, thermally bonded and in full conformance to AWWA Standard
C550, latest revision.

Nominal valve pressure ratings, body flanges and wall thicknesses shall be in full
conformance to ANSI B16.1. Valves shall seal leak-tight against full rated pressure
in both directions.

Valves two inches (2") and larger for direct bury shall have gear actuators with 2" square
operating nut and shall be capable of opening valve at rated pressure of 150 psi. All
gearing shall be fully enclosed in a suitable housing and be suitable for running in a
lubricant with seals provided on all shafts to prevent entry of dirt and water into the
actuator. A suitable stop shall be set to provide watertight shut off in the closed
position at full rated pressure. All exposed nuts, bolts and washers shall be stainless
steel.

Valve actuators for buried or submerged service shall have seals on all shafts and
gaskets on the valve and actuator covers to prevent the entry of water. Actuator
mounting brackets for buried or submerged service shall be totally enclosed and shall
have gasket seals. All exposed nuts, bolts, springs, and washer used in buried service
shall be stainless steel.

Plug valves shall be Dezurik Eccentric Plug Valves or an approved equal and shall be
installed as shown on the Drawings.

Sewage Combination Air Valves
All valves shall be supplied with back-flushing attachment and hose. The body shall

be cast iron of the long body design conforming to ASTM A48, Class 35 and shall be
able to operate at pressures up to 300 psi with all internal parts and floats of stainless
steel. The open vent end of the air release valve shall have an air relief pipe from
automatic valves or from manually operated valves that shall be extended to the top
of the pit and provided with a screened downward facing elbow. Sewage
combination air valves shall be provided at points shown on the force main and shall
be minimum 2-inch size unless noted otherwise shown on approved construction
plans. The valves shall be capable of venting air from the pipeline while filling,
permit air to reenter the pipeline to reduce the potential for vacuum on the system, and
release air from the pipeline while the pipeline is pressurized. Valves shall be APCO
Series 440 SCAV, Empire Figure #942, or equal.

PART 3 - EXECUTION

3.01

INSTALLATION

A.

A. Pipe and fittings shall, unless otherwise directed, be unloaded at the point of
delivery, hauled to and distributed at the site of the project by the Contractor. They
shall at all times be handled with care to avoid damage. In loading and unloading,
they shall be lifted by hoists or slid or rolled on skidways in such a manner as to
avoid shock. Under no circumstances shall they be dropped. Pipe handling on
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D.
Pipe s

skidways must not be skidded or rolled against pipe already on the ground. In
distributing the material at the site of the work, each piece shall be unloaded opposite
or near the place where it is to be laid in the trench. The interior of all pipe, fittings
and other accessories shall be kept free from dirt and foreign matter at all times. All
damages, fees, costs and etc. shall be responsibility of Contractor. Cutting pipe for
inserting fittings, or closure pieces, shall be done in a neat and workmanlike manner
without damage to the pipe. Wherever necessary to deflect the pipe from straight line,
whether in the vertical or horizontal direction to avoid obstructions, the degree of
deflection shall be in accordance with manufacturer's instructions. No pipe shall be laid
in water or when the trench condition or the weather is unsuitable for such work.
Installation shall be in accordance with the manufacturer’s instructions.

Ductile Iron Pipe
Proper implements, tools and facilities shall be provided and used by the Contractor

for the safe prosecution of the work. All pipe and fittings shall be carefully lowered
into the trench piece by piece by means of derrick, ropes or other suitable tools or
equipment in such a manner as to prevent damage to the pipe. Under no circumstances
shall pipe or accessories be dropped into the trench. Before lowering and while
suspended, pipe shall be inspected for defects. Any defective, damaged, or unsound
pipe shall be rejected. All foreign matter or dirt shall be removed from the inside of
the pipe before it is lowered into its position in the trench, and it shall be kept clean by
approved means during and after laying. Care shall be taken to prevent dirt from
entering the joint space. At all times when pipe laying is not in progress, the open
ends of the pipe shall be closed by approved means and no trench water shall be
permitted to enter the pipe.

PVC Pipe
Pipes shall be installed in accordance with ASTM D2321, latest revlslon.

Excavation, bedding and backfill shall be as specified in Section 02221.

Polyethelene Pipe
hall be installed in accordance with ASTM D232I, latest revlslon. Excavation,

bedding and backfill shall be as specified in Section 02221.

3.02 HYDROSTATIC TESTING:

A.

All pressure and leakage test shall be performed in accordance with the latest
edition of AWWA C600. Leakage test may be conducted simultaneously with the
pressure test. The duration of the test shall be 2 hours and during the test the main or
section of main under test shall be subjected to a pressure of 150 psi (for sewer lines)
or 150 psi (for reuse water lines) based on the lowest point in the line or section
under test, and connected at that elevation to the test gauge. The City can request 200
psi pressure test on high service lift station sewer force mains.

Test pressure shall not vary more than 5 psi for the duration of the test. Testing
allowance shall be defined as the quantity of makeup water that must be supplied into
the newly laid pipe or any valved section thereof to maintain pressure within 5 psi of
the test pressure after the pipe has been filled with water and the air has been expelled
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Testing allowance shall not be measured by a drop in pressure in a test section over a
period of time. Testing allowance is defined as the quantity of water to be supplied
into the newly laid pipe or any valved section thereof, necessary to maintain the
specified leakage test pressure after the air has been expelled and the pipe has been
filled with water at the test pressure. No pipe installation will be accepted until the
testing allowance is less than the number of gallons per hour as determined by the
formula.

L = SxDxsqg.rt (P)
148,000
L = testing allowance (makeup water), in gallons per hour S =
the length of pipe tested in linear feet.
D = the nominal diameter of the pipe in inches
P = the average test pressure during the hydrostatic test in pounds per square inch

(gauge).

Should any test of pipe laid disclose leakage greater than the above specified, the
Contractor shall at his own expense locate and repair the defective joints until
leakage is within the specified testing allowance. All visible leaks shall be
repaired regardless of the allowance used for testing. Line shall be retested until
testing allowance requirement are within the allowable leakage. All testing shall
be at the Contractor's expense.

3.03 MANHOLES

A.

Precast Concrete manholes shall meet all of the requirements of Specification
Section 02720, Sanitary Sewers.

New manholes that receive flow from sewer force mains shall be completely lined (top,
bottom, and sides) in accordance with Section 02557- HDPE Lining or Section
02545 Protective Coating for Concrete and Masonry Sanitary Sewer Structures and
in accordance with the details on Drawings. New Coatings shall also be applied to
the receiving Manhole and the next two connecting manholes in all directions.

Existing manholes that receive flow from sewer force mains shall be completely
lined (top, bottom, and sides) in accordance with Section 02545 - Protective
Coating for Concrete and Masonry Sanitary Sewer Structures and in accordance
with the details on Drawings. New Coatings shall also be applied to the receiving
Manhole and the next two connecting manholes in all directions.

Connection to existing manholes shall be by coring and placement of a flexible boot
of proper size for the pipe diameter. Flexible pipe to manhole connector shall
accommodate both angular and lateral misalignment and shall conform to ASTM
C923 specifications. All pipe clamp bands, and expansion bands shall be stainless
steel. Flexible connectors shall be Lock Joint, Kor-N-Seal II, or equal.
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3.04

3.05

3.06

3.07

MYILAR TAPE AND WIRE

A, Mylar Tape
Mylar maintenance tape shall be installed 18-inches below finished grade and on top

of'the trench above all force mains where non-metallic pipe is used. The tape shall be
2 inches wide of green color and have imprinted on the tape "Caution-Force Main
Below(@. The tape shall be laid the entire length of the trench.

B. Wire
1. Tracing wire shall be minimally #12-gauge solid copper with thermoplastic
insulation suitable for direct bury applications. Tracing wire shall be continuous
with all force mains, valves, and appurtenances.
2. All tracing wire is to be run through manholes, valve vaults and/or valve
boxes and pinned at the top for access when cover is opened.
UTILITY MARKING POST

Utility marking post shall be placed every 500 feet, at all change of direction or as shown on
the Drawings above the utility and at fittings and labeled accordingly. The marking post
shall be rigid enough to be easily installed in most soil conditions and durable to withstand
repeated impacts. The marking post shall be four (4) inches in width and remain flexible
from -40 F to +140 F with UV stabilizers. The marker shall be highly visible standard fade
resistant colors, White Background and Green Lettering with the following imprinted
thereon: international "No Dig" symbol, federal law warning, "FORCE MAIN BELOW"
with letter size and stroke to comply with the Federal Office of Pipeline Safety Specifications,
City of Pooler's name, phone number and State one-call number. Markers shall be Rhino Tri
View Test Station with poly tech coating or approved equal.

RECORD DRAWINGS

The City of Pooler will require Record Drawings seventy-two (72) hours before final
inspection will be made. The Contractor shall keep on the work site one (1) set of clean
Drawings stamped by the City or the City's representative "Issued for Construction" to which
at the end of every day the necessary information will be marked by the Contractor's
superintendent. All deviations from the Drawings shall be stationed and clearly marked.
Record drawings shall include measurements between each valve, bends, permanent land
markers, manholes, lateral’s locations from property comers, fire hydrants & manholes. In
addition, state plan coordinates and GPS coordinates should be provided on all valves and
manholes. Lateral Tables providing distance from property line shall be required on Record
Drawings.

SHOP DRAWINGS

Shop drawings shall be submitted on each manufactured item supplied under this Section along with

other information as specified herein.

END OF SECTION 02710
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PART I -GENERAL

1.01 SUMMARY

SECTION 02720
SANITARY SEWERS

This section specifies the requirements for constructing sanitary sewer pipelines and

structures.

1.02 RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching and Backfilling for Utility Systems
Section 02545 - Protective Coating for Concrete and Masonry Sanitary Sewer

Structures

Section 02557 - HDPE Liner

PART 2 - MATERIALS

2.01 PIPE MATERIALS
Unless otherwise specified or shown on the Drawings, the following types of pipes shall be

used:

A.

City of Pooler
Revised 2023

PVC Sewer Pipe (Solid Wall)

PVC pipe and fittings shall meet the requirements of ASTM D3034 for
pipe 15" and smaller, latest revision (SDR 26). Pipe 18" and larger shall
conform to ASTM F679. Pipe and fittings shall be homogeneous
throughout and free from cracks, holes, foreign inclusions, or other
injurious defects. PVC pipe shall be installed in accordance with ASTM
D-2321, latest revision. All pipes shall be suitable for use as a gravity
sewer conduit and shall be green in color. Provisions must be made for
contraction and expansion at each joint with a rubber ring. Standard
laying lengths shall be fourteen (14) feet or twenty (20) feet, + 1-inch,
for all sizes. Fittings shall meet the same specification requirements as
the pipe. The pipe shall be as uniform as commercially practicable in
color, opacity, density, and other physical properties. Pipes shall be
subject to inspection by the Engineer. Pipe which does not meet the
requirements of this Section shall be marked by the Engineer and the
Contractor shall remove it from the job site upon notice being received of
its rejection.
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2. Joints
Joints for PV C pipe shall be integral wall bell and spigot rubber gasketed
joints. Joints shall conform to ASTM D3212 latest revision and the gasket

to ASTM F- 477 latest revision.

3. Certification
Each length of pipe shall be marked with the following information:
Manufacturer, Size, PVC Cell Classification, Type PSM, SDR, PVC
Gravity Sewer Pipe, ASTM D3034 and Code Number.

4. At the time of shipment, the manufacturer shall submit 3 copies of written
certification and test results to the Engineer that the pipe was
manufac-tured and tested in accordance with the above specifications.

B. Ductile Iron Pipe

1. Material
Ductile iron pipe shall be manufactured in accordance with ANSI A21.51,
latest revision. Ductile iron pipe shall be of the thickness according to
ANSI A21.50, latest revision, for Laying Condition Type 2 unless
geotechnical or physical conditions require more stringent conditions.
All laterals must be ductile iron pipe and include tracing wire.

2. Joints
Joints shall conform to ANSI/A WWA C111/A21.11, push-on-type as
described in latest revision.

3. Fittings

a. Fittings shall conform to ANSI/AWWA C111 A21.L1, latest
revision, and shall be mechanical joint type.

b. Mechanical Fittings shall conform to ANSI/AWWA
C153/A21.53, latest revision. Bolts shall conform to ANSI
B18.2.1, latest revision. Nuts shall conform to ANSI B-18.2.2,
latest revision. Bolts and nuts shall conform to ANSI B1.1.

C. Flanged Fittings shall conform to ANSI/AWWA C110/A21.10,
latest revision. The ANSI/AWWA C110/A21.10 fitting flanges
shall have facing and drilling which match ANSI/AWWA
C115/A21.15 threaded-on flanges which also match ANSI B16.1
Class 125 flanges except where Pressure Class 250 is noted.
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G.

City of Pooler
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Lining

Lining for the interior of ductile iron pipe and fittings shall be 40 mils nominal dry
film thickness of ceramic epoxy, conforming to ASTM E-96-66, ASTM B-117,
ASTM 6-95, ASTM D-714-87, latest revision. Ceramic epoxy shall be Protecto
401, or equal unless indicated otherwise. Lining application, inspection, and
certification, handling and

surface preparation of the area to receive the protective coating shall be in
accordance with the manufacturer's specifications and requirements.

Exterior Coating
Exterior coating shall be an approved bituminous coating 1 mil thick in

accordance with ANSI/AWWA C1 53/A21.51, latest revision. The finished
coating shall be continuous, smooth, neither brittle when cold or sticky when
exposed to the sun and shall be strongly adherent to theiron.

For Gasket / Spigot Ends, the gasket area and spigot end up to 6 inches back
from the end of the spigot end must be coated with 6 mils nominal, 10 mils
maximum DFT of Protecto 401 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.

Interior Lining / Exterior Coating Repair
Any linings or coatings damaged in the field shall be repaired by power tool

cleaning to bare metal and touched up using manufacturer’s field repair kit to
a 40-mil nominal coating. The City reserves the right to reject piping or fittings
due to field or shipping damage of the protective coating system.

Polyethylene Encasement
Polyethylene encasement shall conform to ANSI A21.5, latest revision for high

density, cross-laminated polyethylene film. Polyethylene encasement shall be
used where indicated on the Drawings.

Minimum Gravity Sewer Line Installation Considerations

1. No Public gravity sewer conveying wastewater line shall be less
than 8 inches in diameter.

2. No Private Residential Project gravity sewer conveying wastewater
line shall be less than 8 inches in diameter.

3. No Private Commercial Project gravity sewer conveying

wastewater line shall be less than 6 inches in diameter.
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Three (3) feet minimum cover shall be provided for all sewers lines
unless ferrous material pipe is specified. A ferrous material pipe, or
other pipe with proper bedding to develop design supporting
strength, shall be provided where sewers are subject to traffic
bearing loads. Additional protection shall be provided for sewers
that cannot be placed at a depth sufficient to prevent damage.
Buoyancy of sewers shall be considered, and flotation of the pipe
shall be prevented with appropriate construction where high
groundwater conditions are anticipated.

Minimum Slope for all sewers shall be designed and constructed to
give mean velocities, when flowing full, of not less than 2.0 feet
per second, based on Manning's formula using an “n” value of
0.012. The following are the minimum slopes which shall be
provided; however, slopes greater than these are recommended.

Diameter of Pipe Minimum Slope

(inches) (feet per 100 feet)
6 0.60
8 0.40
10 0.28
12 0.22
14 0.17
15 0.15
16 0.14
18 0.12
21 0.10
24 0.08
27 0.07
30 0.06
36 0.05

Pipe installations not meeting the minimum standards shall be
corrected prior to City acceptance or issuing a Certificate of
Approval.

2.02 MANHOLES

A.

City of Pooler
Revised 2023

Precast Concrete Manholes

Precast manholes shall meet all requirement of ASTM C478, "Specification for
Precast Reinforced Concrete Manhole Sections, and also have a No. 4 rebar hoop
around each pipe opening. The flat top slab sections shall handle HS-20 traffic loadings.
A 0.1 - foot minimum drop shall be required through all manholes where the
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E.

City of Pooler
Revised 2023

horizontal alignment change is less than 45 degrees. A 0.2 -foot minimum drop shall
be required through all manholes where the horizontal alignment change is 45
degrees to 90 degrees. Horizontal alignment changes greater than 90 degrees at
a single manhole shall not be allowed. A wide sweep invert shall be required for
all manholes where the horizontal alignment change is 90 degrees.

Drop Manholes
Drop manholes shall be precast conforming to ASTM C478 and shall be built at

the locations and in conformance with the details shown where the difference in
invert elevation between incoming pipe and manhole invert is more than 2 feet.
The drop pipe shall be the same size as the influent sewer. Inside drop manholes
shall be six (6) foot diameter manhole. All hardware on ductile iron piping
associated with drop manholes must be stainless steel.

Joints

Joints and gaskets for all sanitary sewer manholes shall conform to the applicable
provisions of ASTM C443, "Joints for Circular Concrete Sewer and Culvert Pipe
using Rubber Gasket" or Ram-Nek Premoulded Plastic Joint Sealer. Bell and
spigot surfaces shall be smooth, accurately formed, and provide a loose, sliding

fit, with a clearance between the bell and spigot of not more than 1/6 inch.

Flexible Connections

Connection to existing manholes shall be by coring and placement of a flexible
boot of proper size for the pipe diameter. Flexible pipe to manhole connector
shall accommodate both angular and lateral misalignment and shall conform to
ASTM C923 specifications. All pipe clamp bands, and expansion bands shall be

stainless steel. Flexible pipe connectors shall be Lock Joint, Kor-N-Seal II, or
equal.

External Joint Seals

1. All external manhole joints shall be sealed with a flexible rubber seal
made of EPDM rubber with a minimum thickness of 65 mils. Each unit
shall have a 2-inch wide by “-inch thick mastic strip on the top and
bottom of the rubber wrap. The seal shall be designed to prevent leakage
of water through the manhole joint. The flexible rubber seal shall be Infi-
Shield Shield Wrap (Sealing Systems, Loretto, MN), Cretex (Cretex
Specialty Company, Waukesha, WI) or approved equal.

2. Manhole adjustment rings shall be sealed with a flexible rubber seal.
Acceptable products include Inti-Shield External Uni-Band (Sealing
Systems, Inc. Loretto, MN), Cretex Manhole Chimney Seals (Cretex
Specialty Products, Waukesha, WI) or an approved equal.
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Manhole Steps
Manhole steps shall be cast into the manhole riser and cone sections by the

manufacturer. Steps shall be 12 inches wide, 5-inch projection, arranged in a
single row 12 inches on center. Steps shall be of a tough copolymer
polypropylene that encapsulates a 1/2-inch, Grade 60, steel reinforcing rod.
Manhole steps shall have serrated tread and tall end lugs and shall have a 1,500
pound pull out resistance and a 300-pound impact resistance.

Manhole Castings and Covers

1. Provide covers with the inscription "SANITARY SEWER" cast into the
cover in lettering at least 2 inches high. Covers shall be 25-3/4 inches in
diameter and shall be 2-inches thick at the bearing surface. The frame
shall provide a 24-inch clear opening. Manhole covers and frames shall
be USF 227, cover type "AS".

2. Watertight manhole rings and covers are to be used whenever the manhole top
may be flooded by high water (All manholes located within the 100-year
flood plain or from street run-off). USF 227 AS-ORS for watertight, or AS
covers with PARSON MANHOLE INSERT, or equal. All frames shall
be suitable for cast iron or steel riser ring for upward adjustment of cover.
Manhole cover shall have non-penetration pickhole without vent hole or
other penetration.

Manhole Frame Sealants

Manhole frames shall be sealed to the concrete structure with a flexible material
either on the outside for new manholes or on the inside for old manholes to
prevent inflow between the concrete cone structure and the frame for the manhole
covers. Sealing material shall be installed in accordance with the
manufacturer's recommendation. Sealant shall be Flex Seal & Infi-Shield
External Seal (Cretex Products) or approved equal.

PART 3 -EXECUTION

3.01 LOCATION AND GRADE

A.

City of Pooler
Revised 2023

The line and grade of the sewer and the position of all manholes and other
appurtenances will be according to the Drawings. The grade line as given on the
profile or mentioned in these Specifications means the invert or bottom of the
inside of the pipe.

All necessary lines and grades will be laid out by the Contractor from the control
lines and benchmarks furnished by the Engineer. The Contractor shall use a laser
to conform accurately to the lines and grades shown on the Drawings.
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3.02 ROADWAYS AND OTHER CROSSINGS

A. Boring and jacking shall be in accordance with the provisions of Section 02310 of
the City of Pooler Standard Specifications and the City of Pooler Standard Details.

B. Sewer lines shall be 15 feet or greater distance from buildings or structures.
Sewer laterals shall be located within 5 feet from the property corner.

C. Work located in or under State Highways shall be in accordance with GADOT
standards and the terms and conditions of the permit(s) issued by GADOT.
Before commencing work within the rights-of-way of the DOT, the Contractor
shall verify that the Owner has obtained the required permits.

D. Work located in or under railroad rights-of-way shall conform to the requirements
of American Railway Engineering Association and the term and conditions of the
permits issued by the affected railroad. Before commencing work within the
rights-of-way of the railroads or highways, the Contractor shall verify that the
Owner has obtained the required permits.

3.03 PROTECTION OF OTHER UTILITIES AND STRUCTURES

A. Damage to Existing Utility Lines

L Any damage done to existing utility lines, services, poles and structures of
every nature shall be repaired or replaced by the Utility Owner at the
Contractor's expense. The approximate locations of certain known

underground lines are shown on the Drawings for information. Existing
small lines may not be shown. The Contractor shall locate these and other
known utility lines and shall excavate and expose all existing underground
lines in advance of trenching operations. Contractor usage and
compliance with 811 Underground is required.

2. At locations where the sewer is to be constructed in roadways, the
Contractor shall take all precautions, and comply with all requirements, as may
be necessary to protect the improvements, including installation and
maintenance of lights and barricades for protection of traffic.

3.04 PROTECTION OF WATER SUPPLY SYSTEMS
See Section 02221 for protection of water supply pipes.

3.05 EXCAVATION., TRENCHING AND BACKFILL FOR UTILITY SYSTEMS

Excavation, trenching, and backfill shall be as specified in Section 02221 of the City of
Pooler Standard Specifications.
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3.06 DUCTILE IRON PIPE

Ductile iron pipe shall be installed in accordance with the City of Pooler Standard
Details, Section 02221 of the Standard Specifications, and with ANSI/AWWA C600.

3.07 PVC PIPE

PVC pipe shall be installed in accordance with the City of Pooler Standard Details,
Section 02221 of the Standard Specifications, and with ASTM D2321.

3.08 MANHOLE INSTALLATION

A.

City of Pooler
Revised 2023

Manholes shall be constructed at such points as designated on the Drawings. In
all cases the channel shall be smooth and properly rounded. Special care shall be
exercised in laying the channel and adjacent pipes to grade. The connection of the sewer
with the wall and channel of the manholes shall be tight and smooth. Pipe
connections shall be made to manholes using water stops, standard O-ring joints,
special manhole couplings, or shall be made in accordance with the manufacturer's
recommendations. The Contractor's proposed method of connection, showing
materials selected and specials required, shall be submitted to the Engineer prior
to installation.

The top of manholes outside of roads, streets and highways shall be constructed to
grades 3-inches above ground surface, unless otherwise shown. Manholes in
roads, streets and highways shall be constructed as shown on the Drawings, to
match pavement elevations.

Precast manholes shall be bedded on 6 inches of compacted crushed stone. The
crushed stone shall extend not less than 6 inches outside the base of the manhole
and under the entire length of pipe within the excavation for the manhole.

Manholes that are constructed on large sewers and have a diameter greater than
six (6) feet shall be designed specifically for that use and approved by the City
prior to permitting. Manholes shall provide for a safety rail 3-feet above the
manhole bench and shall have stainless steel eyebolts embedded on the up-stream side
of the manhole centered on the outlet pipe. The inlet pipe shall extend into the
manhole and shall have a flat shelf constructed over that portion of the pipe.
Manhole steps shall be aligned with the eccentric manhole top and shelf below.

Stub-Outs
Stub-outs from manholes shall be laid to the proper grade and alignment, plugged with
a suitable pipe stopper, and made watertight.

Inverts
The completed channel (invert) cross-section shall be U-shaped and constructed to the
crown (top) of the pipes. The bench shall provide good footage for workmen and
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a surface to place minor tools. A bench slope shall be %2"/foot and shall not
exceed | "/foot.
Manhole Coatings

For force main discharge manholes (including the three (3) manholes downstream of the
discharge manhole, and for Wetwell upstream Manholes (all directions) for a total of
three (3) manholes), drop manholes; The protective coating shall be a polymer-based
polyurethane or a high-build, solvent-free structural epoxy coating. For new Manholes,
the protective coating shall be an acrylic polymer-based concrete coating and sealant.
Procedures for surface preparation and application shall be in accordance with
manufacturers recommendations.

3.09 ADAPTORS
Prefabricated flexible couplings or adaptors shall be used for connecting pipes of dissimilar
materials. Flexible adaptors, other than boots used for connecting concrete structures, must
be approved by the City of Pooler and/or their engineer.

3.10 MYLAR DETECTABLE WARNING TAPE

Mylar detectable warning tape shall be installed 18-inches below finished grade in the
trench above all sanitary sewers. The tape shall be 2 inches wide of green color and have
imprinted on the tape "Caution-Sanitary Sewer Below". The tape shall be laid the entire
length of the trench.

3.11 SERVICE CONNECTIONS

A.

C.

Service connections shall be at locations shown on the Drawings. The connection shall
be made as shown on the Drawings, or shall be a pipe stubbed out from a
manhole, and shall extend to a distance 1 foot from the property line at an
elevation of at least 3 feet below the finished floor elevation of the building being
served or deeper if necessary to provide service to a building as shown on the
Drawings at a grade of 2% slope on service line. If this depth is not practicable,
Ductile Iron Pipe shall be used.

Ductile iron pipe must be used for service laterals. A 4” tee must be provided at
the location of each lateral in new developments. A trace wire is required on all
service connections.

A tapping saddle must be used for connecting new laterals to existing gravity
sewers. Rubber connections are not acceptable.

A 2” x 4” 30-inch-long pressure treated flag stake painted red shall be located at
the end of each sewer lateral.

3.12 TESTING AND CLEANING

A.

City of Pooler
Revised 2023

Before acceptance of the sewer lines, they shall be tested and cleaned. Where
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obstruction is met, the Contractor shall be required to clean the sewers by means
of rods or swabs or other instruments. The pipe line shall be straight and show a
uniform grade between manholes.

B. The Contractor shall notify the Engineer when the sewer lines have been cleaned
and are ready for inspection. The Engineer in cooperation with the Contractor and
the City of Pooler will agree upon a date when all parties will be present and make
the inspection and perform the tests specified hereinafter.

3.13 INSPECTION
All sewer pipes, manholes and appurtenances shall be inspected by the Engineer and the
Contractor. Inspection shall include lamping each sewer segment from manhole to
manhole. All defects will be noted, and a list thereof transmitted to the Contractor.

After the completion of successful mandrel tests, record drawing confirming pipe slope
installation, and cleaning, all newly constructed sewer lines and laterals must be televised by the
Contractor prior to acceptance. Accordingly, all sewer lines, eight (8) inches in diameter and
larger, and all laterals (independent of lateral size) that are installed within accepted public
rights-of-way and easements will be televised, including those lines on private property that are
connected to the public lines. The Contractor shall notify the City of Video schedule, so the City
Inspector may be on site to witness televising. Televising crew shall be certified, and video
shall include location mapping, pipe slope, date and time, crew. The contractor shall submit
crew which shall provide video services and City has right to accept or reject crew performing
work.

3.14 TEST FOR DEFLECTION

A. When PVC Sewer Pipe is used, the Contractor will be required to perform a
deflection test. The deflection may be checked by one of two techniques. One of
these is through the use of a specially designed deflectometer which, when pulled
through a sewer section automatically measures and records at frequent intervals
the pipe's vertical and horizontal diameters.

B. The other technique is to use a "go, no-go" mandrel which is sized to such
dimension that it will not "go" when encountering a deflection greater than 5 per- cent.
This type of mandrel, as well as a deflectometer, must be of such design as to minimize
the possibility of its being hung up in the pipe by silt or other residues.

C. A test for defection shall be conducted no less than 30 days after installation of
the pipe. If deflection is found to be greater than five percent of the inside pipe
diameter, the Contractor shall repair or replace that portion of pipe. Another
deflection test will be conducted 30 days after repairs or replacement.
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Prior to testing, the pulling of a deflectometer and/or a "go-no-go" mandrel, shall
be done by attached rope no more than 1/4" inch in diameter, pulling apparatus
through the pipe by means of one person pulling on the rope, in either direction of
the flow of the pipe.

3.15 LEAKAGETESTING: ORAVITY SEWER MAINS AND LATERALS

A.

3.16

All new public and private gravity sewers and laterals shall be pressure tested a
minimum of 30 days following final backfill in accordance with the Time-
Pressure Drop Method specified in ASTM F1417 - Standard Test Method for
Installation Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air,
latest revision.

The pressure drop shall be measured for the following time period, depending on
the diameter of the sewer pipe being tested (based on a maximum test section
length of 400" (feet) between manholes):

6 inch 6 minutes

8 inch 6 minutes

10 inch 8 minutes

12 inch 12 minutes

15 inch 18 minutes

18 inch 26 minutes
The CONTRACTOR shall furnish an air compressor which will provide at least
three hundred cubic feet of air per minute at one hundred pounds per square inch
along with all necessary plugs, valves, air hoses, connections, and other equipment
necessary to conduct the air test. Pressure gauges on test apparatus shall be a
minimum of 4"diameter with a minimum of 1 psi graduations and a maximum
range of 0-10 psi. Plugs in sewer eighteen inches (18") in size and larger shall be
connected by cable for thrust reaction. A minimum of 5psi is required when
testing lines 12" and smaller. If the air pressure test fails, a higher pressure must
be used on the retest.

The pressure drops over the time period shall not exceed 0.5 psi. The testing shall
be performed by the Contractor, and a representative of the City shall be present to
observe the test. The Contractor shall be responsible for all costs associated with
performing the leakage testing, locating leaks, repairing leaks, and conducting
additional leakage testing as necessary until the system passes the pressure test.
No gravity sewers or laterals will be accepted by the City without a passing
pressure test.

TESTING MANHOLES

Each manhole shall be visually inspected for leaks. All visible leakage into the manhole,
around the casting, or from laterals will be unacceptable. All joints shall be tight and any
visible leakage in the joints shall be repaired at the Contractor's expense.

City of Pooler
Revised 2023
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3.17 SHOP DRAWINGS
Shop drawings shall be submitted on each manufactured item supplied under this Section
along with other information as specified herein.

3.18 RECORD DRAWINGS

The City of Pooler will require Record Drawings seventy-two (72) hours before final
inspection will be made. The Contractor shall keep on the work site one (1) set of clean
Drawings stamped by the City or the City's representative "Issued for Construction" to
which at the end of every day the necessary information will be marked by the
Contractor's superintendent. All deviations from the Drawings shall be stationed and
clearly marked. Record drawings shall include measurements between each valve, bends,
permanent land markers, manholes, lateral’s locations from property comers, fire hydrants
& manholes. In addition, state plan coordinates and GPS coordinates should be provided
on all valves and manholes.

The recorded drawings are required to be certified by a Georgia Registered License
Surveyor and the Georgia Professional Engineer of record for the project.

END OF SECTION 02720
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SECTION 02730

RECLAIMED WATER DISTRIBUTION SYSTEM

PART 1 - GENERAL

1.01

1.02

1.03

SCOPE OF WORK

1. This section covers the requirements for the installation of reclaimed water
main distribution including excavation, pipe laying, backfilling, compaction,
and other work.

2. The Contractor shall comply with all local, state, and federal codes, and
regulations oflocal utilities. The Contractors shall coordinate work necessary
for the completion of utilities with local utility companies and cooperate
with the companies as required. The Reclaimed Water Distribution System
shall comply with Georgia Environmental Protection Division's "Guidelines
for Water Reclamation and Urban Water Reuse", latest revision.

RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching and Backfilling for Utility Systems

EXCAVATION AND BACKFILL

Excavation and backfilling shall be as specified in Section 02221, Excavation,
Trenching and Backfill for Utility Systems. A minimum cover over the top of the pipe
of three (3) feet from the proposed subgrade, shoulder or finished grade shall be
provided. All interferences shall be installed in accordance with state and local
regulatory requirements.

PART 2 - PRODUCTS

2.01 PIPE MATERIALS
All pipe material, solder and flux shall be lead free. All materials shall be certified
for conformance with American National Standards Institute / National Sanitation
Foundation Standard 61 (ANSI/NSF61). Except where specifically noted on the
Drawings, the following types of pipes shall be used:

City of Pooler 02730-1
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A.

City of Pooler
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Ductile Iron Pipe

1.

Material

a.

C.

Ductile iron pipe shall be manufactured in accordance with
ANSI/JAWWA C151/A21.51, latest revision. All
pipes larger than 12" shall be ductile iron.

Ductile iron pipe shall be of the thickness according to
ANSI/AWWA C150/A21.50, latest revision, for Laying
Condition Type 2, at a minimum.

Flange Pipe shall be Pressure Class 350.

Fittings

a.

Joints

a.

C.

Fittings shall conform to ANSI/AWWA CI111 A2l 1
1, latest revision, and shall be push-on-type unless otherwise
shown.

Flanged fittings shall conform to ANSI/AWWA
C110/A21.10, latest revision. The AWWA C110 Fitting
flanges shall have facing and drilling which match
AWWA CI115 threaded-on flanges which also match
ANSI B16.1 Class 125 flanges except where Class 250 are
specifically noted.

Mechanical Fittings shall conform to

ANSI/JAWWA C153/A21.53, latest revision. Bolts shall
conform to ANSI B18.2.1, latest revision. Nuts shall
conform to ANSI B- 18.2.2, latest revision. Bolts and nuts
shall conform to

ANSI B1.1.

Push-on joints shall conform to ANSI/AWWA
C111/A21.11, latest revision.

Flanged Joints shall conform to ANSI/AWWA
C115/A21.15, latest revision. Use only full-face type, red
rubber gasket, one-sixteenth inch thick, as manufactured by
the U.S. Rubber Company, in all flanged joints.

Mechanical Joints shall conform to
A N SIT/AWWA CI111/A21.11, latest revision. All joints
of mechanical joint ductile iron and fittings shall be
installed in accordance with the requirements of AWWA
C600, Section 3.4. Bolts shall conform to ANSI B18.2.1,
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d.

Lining

latest revision. Nuts shall conform to ANSI B-18.2.2, latest
revision. Bolts and nuts shall conform to ANSI B1.1.

Restrained joints for pipe, valves, and fittings shall be
mechanical joints with ductile iron retainer glands equivalent
to "Megalug" or push-on type joints equivalent to "Lock-
Ring," "TR Flex," or "Super-Lock," and shall have a
minimum rated working pressure of 250 psi. The coating shall
consist of a minimum of two coats of liquid Xylan®
fluoropolymer coating with heat cure to follow each coat.
The coating system shall be Mega-Bond™ by EBAA Iron or
approved equal. Restrained joints shall be capable of being
deflected after assembly and they shall have a preset
deflection of no more than 5 degrees while being able to take
up to 3 degrees of deflection after burial.

Lining for ductile iron pipe and fittings shall be a cement
mortar lining meeting the ANSI/AWWA C104/A21.4, latest
revision, for standard thickness lining. After cement lining, the
interior of the pipe shall be given a seal coat of approved
bituminous material in accordance with ANSI/AWWA
C104/A21.4, latest revision.

Exterior Coating

a.

Exterior coating shall be an approved bituminous coating
one mil thick in accordance with ANSI/AWWA C151/
A21.51, latest revision.

Protective Coating

a.

Pipe and fittings shall be coated in the field by an approved
painting subcontractor. The subcontractor's experience
qualifications shall be submitted for approval by City of
Pooler.

Buried ductile iron pipe and fittings shall be color coded as
per general color code requirements listed in the Utility
Location and Coordination Council's Uniform Color Code.
Reclaimed water main pipe, joints, and fittings shall be

marked with Pantone Purple 522C.

The coating shall cover the top 180 degrees of the pipe

outside diameter, except for the spigot area. The standard

asphaltic pipe coating shall not be deleted if field painting

is selected. The paint shall be an all acrylic, water reducible,

fast drying, semi-gloss coating and shall be suitable for painting

over asphaltic coatings. Coating data shall be as follows:
Surface preparation: ~ Clean and dry
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B. PVC Pipe:

Theoretical 615 square feet per gallon

Coverage: at 1.0 mil dry film thickness
Dry film .

thickness: 1.0-2.0 mils per coat

Wet film )

thickness: 3.0-8.0 mils per coat

Apply coating in accordance with manufacturer's
recommendations.

Paint shall be manufactured by Induron or approved equal.

After installation, the Contractor shall paint all steel sleeves,
tapping sleeves, threaded rods, straps, nuts, bolts, washers,
couplings, or other connecting/restraining apparatus with
either Roster Laboratories, Inc., "Roskote Mastic No. A-939",
Koppers Company, Inc., "Bitumastic Superservice Black", or
approved equivalent protective coating.

PVC pipe shall be Underwriters' Laboratories approved and listed and
must meet all requirements of ASTM D2241 and bear the seal of conformance

to NSFe6l.

PVC pipe used for reclaimed water mains shall be color-coded

using sunlight stable pigment Pantone Purple 522C. It shall meet or exceed
AWWA C900 with the following supplemental specifications:

1.

City of Pooler
Revised 2024

Material

a.

PVC Pipe less than 4 inches shall be Polyethylene Pipe,
200 psi, SIDR-7CTS. Pipe 4 inches to 12 inches shall be
C-900 with Dimension Ration 18 or lower (thicker).
Plastic pipes are not allowed for sizes larger than 12 inches.

Routine Hydrostatic Proof Test Requirements - Each piece
of pipe shall be tested at four (4) times rated pressure class
by the Manufacturer.

Outside Diameter

The pipe shall have cast iron pipe outside diameter.

Joints

a.

PVC pipe joints shall have elastomeric-gasket integral bell
end. Bell section shall have a thickened wall. Gasket groove
wall thickness shall meet or exceed the thickness of

the pipe barrel.

Mechanical Jomts shall conform to ANSI/AWWA
ClllI/A21.11, latest revlslon. All joints of mechanical joints
ductile iron and fittings shall be installed in accordance with
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the requirements of AWWA C600, Section 3.4. Bolts shall
conform to ANSI B18.2.1, latest revls10n. Nuts shall conform
to ANSI B-18.2.2, latest revision. Bolts and nuts shall conform
to ANSI BI1.1.

C. Restrained joints for pipe, valves, and fittings shall be
mechanical joints with ductile iron retainer glands
equivalent to "Megalug" or push-on type joints equivalent to
Lock-Ring." 'TR Flex", or Super-Lock" and shall have a
minimum rated working pressure of 250 psi. The coating
shall consist of a minimum of two coats of liquid Xylan®
fluoropolymer coating with heat cure to follow each coat. The
coating system shall be Mega-Bond™ by EBAA Iron or
approved equal. Restrained joints shall be capable of being
deflected after assembly and they shall have a preset deflection
of no more than 5 degrees while being able to take up to 3
degrees of deflection after burial.

Fittings

Ductile iron fittings shall be mechanical-joint type conforming to
ANSI /AWWA CI153/A21.53, latest revision, with cement mortar
lining and seal coat in accordance with ANSI/AWWA C104/A21 .4,
latest revision, and one mil thick petroleum exterior coating in
accordance with ANSI/AWWA C104/ A2l.4, latest revision,
unless otherwise shown.

Affidavit of Compliance

The manufacturer shall furnish an affidavit that all materials
delivered comply with the requirements of this standard and
supplemental specification.

Couplings and Fittings

Couplings and fittings shall be furnished by the pipe manufacturer
and shall accommodate the pipe for which they are to be used.
They shall have the same minimum pressure rating as the pipe. The
coupling method shall allow for expansion or contraction of
each pipe section to be taken up at each end of the pipe. Couplings
shall permit five (5) degree deflection 2 degrees on each side)
of the pipe without any evidence of infiltration, exfiltration or
breaking.

Gaskets

PVC pipejoint gaskets shall meet the requirements of ASTM F477.

2.02 STEEL CASING AND CASING SPACERS

City of Pooler
Revised 2024
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Steel casing and casing spacers shall be manufactured and installed as specified
below.

A. Casing pipe shall be steel conforming to ASTM Al39, yield point of
35,000 psi, of the diameter and thickness shown on the contract drawings
for each crossing. All pipe within casing shall be restrained joint ductile
iron.

B. Casing spacers shall be bolt on style with a shell made in two (2) sections
of Heavy T-316 Stainless Steel. Connecting flanges shall be ribbed for
extra strength. The shell shall be lined with a PVC liner. All nuts and
bolts shall be 18-8 Stainless Steel. Runners shall be made of Ultra High
Molecular Weight Polymer with inherently high abrasion resistance and a
low coefficient of friction. Runners shall be supported by risers made of
Heavy T-316 Stainless Steel. The combined height of the supports and runners
shall always keep the carrier pipe a minimum of 0.75” from the casing pipe
at all times. Casing spacers shall be as manufactured by Cascade Waterworks
manufacturing company or approved equal.

2.03 VALVES
A. Gate Valves

Gate valves shall be right hand operational only and shall conform to the
following specifications:

1. Resilient-Seated Gate Valves (3 Inches to 12 Inches)

a. Resilient-seated gate valves 3 inches to 12 inches shall
conform to AWWA C509 with non-rising stem.

b. Unless otherwise indicated or specified, gate valves shall be
designed for a working pressure of not less than 250 psig.

C. Valves shall take full pressure on either face. Valves shall be
rom one manufacture and similar sizes shall beidentical and
parts interchangeable. They shall be constructed with
bolted bonnets provided with two O-ring stem seals, which
can be replaced with the valve under pressure in the full-
open position.

d. Valves shall be constructed of materials conforming to
AWWACS509. All internal and external surfaces shall be
coated with fusion-bonded epoxy to a minimum thickness of
8 mils.

e. Valves seats shall be coated with a rubber material
conforming to AWWA C509 so that there shall be no rubber
to metal contact when the valve is in the fully closed

City of Pooler
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position.

f. Valves shall be hydrostatically tested in accordance with
AWWA C509.
g. Valves shall be American, Waterous or approved equal and shall

be furnished with standard hand wheels, chain wheels or nuts as
shown on the Drawings and/or as specified.

2. Ball Valves (2 Inches & Smaller)

Ball valves 2 inches and smaller shall be designed for a
working pressure of not less than 300 psi, domestic made
brass, and shall conform to AWWA standard C800-89.

a) Standard tee head stops in body permit 90-
degree right turn only.

b) Padlock wings shall be used on the tee head.

B. Butterfly Valves 14 Inches and Larger

1. Butterfly Valves 14 Inches and Larger

a. Butterfly valves 14-inches and larger shall be of the tight
closing, right hand operational only, rubber seated type,
with rubber seat positively locking in place against flow
from either direction. No metal-to-metal seating surfaces
will be permitted. Valves shall be bubble-tight at rated
pressures with flow in either direction. Butterfly valves
shall conform to ANSI/AWWA C504, Class 150B.

b. Valve body shall be high strength cast iron ASTM A126
Class B with 18-8 Type 316 stainless steel body seat.
Valves shall have mechanical joints per AWWA C111. All
MJ accessories (bolts, glands, gaskets) shall be supplied
by the valve manufacturer. Valves for below ground service
shall be installed using restrained joints.

c. Valve shafts shall be 316 stainless steel and shall consist of a
one-piece, extending full size through the entire valve or
18-8 stainless steel stub shaft design keyed to the vane
with stainless steel torque plugs.

d. Valve discs shall be solid ductile iron with an epoxy coating
making it corrosion resistant. The thickness of the discs shall
not exceed 2-1/4 times the shaft diameter.

City of Pooler
Revised 2024
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e. Valve seats shall be natural or synthetic rubber providing
360 degrees uninterrupted seating. The resilient seat shall
be adjustable or replaceable in the field without burning or
grinding. The seat shall be molded over a stainless-steel
ring for support and secured to the disc by corrosion
resistant, self-locking stainless-steel screws.

f. All internal ferrous metal surfaces in the waterway shall
be factory coated with a non-toxic, two-component, and
holiday- free, thermosetting epoxy to a nominal thickness
of 4 mils. All external surfaces shall be coated with an epoxy
coating conforming to AWWA C-550, with a minimum
thickness
of 10 mils.

g. All butterfly valves shall be manually operated. Operators
shall be of the traveling nut, self-locking type and shall be
designed to hold the valve in any intermediate position
without creeping or fluttering. Operators shall be furnished
with externally adjustable mechanical stop limiting devices.
Valves shall have a 2-inch square- operating nut and shall
be installed with extension stems to extend the operating nut
in accordance with the project details. The operator shall
be integrally mounted on the valve-mounting flange and
shall have all gearing totally enclosed for buried service. The
maximum force for operating nut shall be 40 pounds.

h. All valves shall be M&H model 4,500 or approved equal.

Tapping Sleeves and Valves

Tapping Sleeves and Valves shall be used for making branch connections to
an existing main. Tapping sleeves shall be provided at the locations indicated
on the Drawings and shall be mechanical joint type, Mueller No. H-615,
Clow F-5205 or approved equal. Tapping valves shall be mechanical joint
type gate valves, Mueller No. 667, Clow F-5093 or approved equal,
and shall conform to the requirements of this Section.

Tapping Saddles (Service Saddle)

Tapping saddles shall be used for making service connections on 4" and
larger PVC and/or Ductile Iron Pipe. Drawings shall show a Smith Blair
Series 317 service saddle or approved equal. At each point where an 1" or
2" connection is required.

Air Release Valves

Air Release Valve shall be a 2-inch screwed inlet. The air release valve
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shall be designed to permit automatic escape of large quantities of air
from the pipeline when the line is being filled and must also allow
accumulating air to escape while the line is in operation and under
pressure. The body and cover shall be able to operate at pressures up to
300 psi. The open end of an air relief pipe from automatic valves or
from a manually operated valve shall be extended to the top of the pit
and provided with a screened downward facing elbow.

The air release valve manufacturer shall be Crispin Model No. PL-10 or
VENT O MAT Series RBX or approved equal.

Reclaimed Water Service Pipe Material

Pipe shall conform to AWWA Specifications C901-96, Polyethylene
Pressure Pipe and Tubing, and shall be marked with AWWA
requirements and the following:

Polyethylene Nominal Size ASTM D2837 SDR9
PE 3408

Working Pressure - 160 psi Water Service Tubing
National Sanitation Foundation (NSF14)

Pipe Color
To Be Marked On Pipe
X
XXXXX
X

Pantone Purple 522

City of Pooler
Revised 2024

Unmarked pipes, without the information noted above, will not be
accepted. Polyethylene pipe shall comply with ASTM D1248 PE3408
Class III, A, 5, P34. Brass (Domestic Made) or bronze compression
type fittings shall be used. Flared connections will not be permitted.
Continuous metallic tape over the pipe and tracing wire will be required. No
gooseneck will be allowed nor will solvent weld joints be allowed.
Corporation and curb stops will be required on all laterals. Minimum
nominal size shall be 1 inch.

Corporation Stops

At each tapped point a connection to the pipe shall be made by installing a
corporation stop. Corporation stops shall be Ford F 1000-4-G AWWA/CC
Ground Key Corporation Stop, or approved equal, as required for the type
of pipe being tapped.
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7. Curb Stops

Curb stop shall be 1 inch size or as shown on the Drawings and shall be
Ford 14-44G1FIPxGJCTS with a Brass, domestic made, square head cored
plug, or approved equal.

8. Service Saddles

Service saddles shall be epoxy coated, ductile iron, double strap-stainless
steel manufactured by Smith-Blair, Model 317 Service Saddle, or approved
equal.

9. Valve Box

1. Each buried valve shall be accompanied by a valve box of the
adjustable type of heavy pattern, constructed of cast iron, and
provided with cast iron cover.

2. The upper section of each box shall have a flange at the bottom,
having sufficient bearing area to prevent settling. The bottom of the
lower section shall enclose the operating nut of the valve. Boxes shall
be of lengths consistent with pipe depths as shown on the Drawings.
Boxes shall be adjustable, with a lap of at least 6-inches when in the
most extended position. Covers shall have the words "RECLAIMED
WATER" cast in the top. Each valve box shall have a concrete round
collar installed around the top along with a concrete valve marker at
each valve.

City of Pooler
Revised 2024
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2.04 HYDRANTS

A.

C.

D.

Hydrants shall be color-coded using Pantone Purple 522 using sunlight stable
pigment and shall conform to AWWA C502. All hydrants and valves shall be
tagged and color-coded purple to differentiate reclaimed water valves from
potable water. Hydrants shall be appropriately tagged or labeled "Do Not
Drink" together with the equivalent standard international symbol to warn
the public and employees that the water is not intended for drinking.

Main Valve opening size shall be 5-1/4 inches minimum and inside barrel
diameter shall be 7 inches minimum with 3 feet minimum bury. Hose
connections shall be two 2 1/2inches and one 4 1/2 inches. Nipple caps
shall NOT be chained to the barrel. Hydrant shall be DRY TOP type
protecting operating threads from coming in contact with water. Operating
threads will be grease lubricated through easily accessible Alemite fitting
in top of operating nut. Direction of opening shall be counterclockwise
and be cast on the head of the hydrant. Hose nipples shall be bronze or
non-corrosive metal and threads shall be National Standard.

Hydrants shall be traffic type utilizing stem breaking coupling and
breakaway traffic flange. (Breakable bolts or nuts are not acceptable.)
Hydrants shall be American Darling, Mueller, and M&H or approved equal.

2.05 POSTINDICATOR VALVES & HYDRANT

A.

City of Pooler
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Each post indicator valve shall consist of a gate valve which meets these
specifications and an indicator post which meets the National Fire
Protection Association Code, NFPA 13. The gate valve and post indicator
shall be compatible. Post indicator shall be painted with color-coded using
Pantone Purple 522 using sunlight stable pigment.

All hydrants and valves shall be tagged and color-coded purple to
differentiate reclaimed water valves from potable water. Hydrants shall be
appropriately tagged or labeled "Do Not Drink" together with the
equivalent standard international symbol to warn the public and employees
that the water is not intended for drinking.

Post hydrant shall have a 2-inch brass ball valve installed at inlet with a
valve box and concrete collar. The operating rod shall be non-turning, and
all operating parts shall be removable from above ground with no special
wrenches. The hydrant shall have a two and one half (2 1/2) inch NFS outlet
and a two (2) inch inlet, unless otherwise specified on the Drawings. The
hydrant shall be non-freezing, and self-draining with a three (3) inch ductile
iron barrel. Post hydrant shall be M&H Post Hydrant Style 33 or approved
equal.
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2.06 VALVE MANHOLE

1.

City of Pooler
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General

Manholes shall be constructed at such points as designated on the
Drawings. Riser and top sections shall be installed level and plumb, such
that all manhole steps are in alignment. The top of manholes outside of
roads, streets and highways shall be built to grades 2 inches above ground
surface, unless otherwise shown. Manholes in roads, streets and highways
shall be built to grades shown on the Drawings.

Precast Concrete Manholes

Precast Concrete manholes shall be constructed of reinforced Class "A"
Concrete. Walls shall be not thinner than 5 inches, or 1/12 of the inside
diameter, whichever 1is greater. Precast manholes shall meet all
requirements of ASTM (478, "Specification for Precast Reinforced
Concrete Manhole Sections."

Rings shall be custom made with openings to meet the necessary pipe alignment
conditions and invert elevations. All inlets and outlets shall be cast in or core
drilled. Joints and gaskets shall conform to the applicable provisions of ASTM
C443, "Joints for Circular Concrete Sewer and Culvert Pipe using Rubber
Gasket" or Ram-Nek Pre-molded Plastic Joint Sealer. The sealing compound
shall not leak at the joints (while being tested, if required, at 10 psi) for a period
of 24 hours. Bell and spigot surfaces shall be smooth, accurately formed, and
provide a loose, sliding fit, with a clearance between the bell and spigot of not
more than 1/6 inch. Precast manholes shall be bedded on not less than 6 inches
of compacted crushed stone at the Contractor's expense. The crushed stone
shall extend not less than 6 inches outside the walls of the manhole and
under the entire length of pipe within the excavation for the manhole.

Manhole Castings

Provide covers with the inscription "RECLAIMED WATER" cast into the
cover in lettering at least 2 inches high. Covers shall be 25-3/4 inches in
diameter and shall be 2-inches thick at the bearing surface. Frame shall
provide a 24-inch clear opening. Manhole covers and frames shall be USF
227, or equal.

Meter Box
3/4" and 1" - Meter boxes shall be of cast iron and shall be 3/4" stretch box

Ford LYLV141-243T or stretch box Ford LY 111-444-YBL-T or approved
equal. The lid shall have the word "RECLAIMED WATER" cast in it.
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Tracing Wire

Tracing wire shall be single strand #12 AWG, Vinylon - A THWN or
THHN or gasoline and oil resistant [ VW 600V or AWM. Tracing wire shall
be continuous with all reclaimed water mains, valves, and hydrants.
Tracing wire for reclaimed water laterals shall be a single strand from the
main to the end of the service lateral terminating in the meter box. Tracing
wire shall be a single strand installed from the main to all Utility Marking
Post line markers with sufficient length at the marker to be wrapped around
the marker several times.

Concrete Valve Marker

Concrete valve marker shall be 4"x4" square by 4'-6" in length with 4-#3 re-
bar cast in 4,000 psi concrete. All corners shall have a 3/4" chamfer. A 2"
brass marker plate with anchor shall be embedded in the top. The brass plate
shall have a directional arrow pointing to valve with the distance to the
nearest foot and shall be labeled "Reclaimed Water Valve". The concrete
valve marker shall be set 24" in the finish grade and shall be painted Pantone
Purple 522.

Utility Marking Post

Utility marking post shall be placed every 500 feet or as shown on the
Drawings above the utility and at fittings and labeled accordingly. The marking
post shall be rigid enough to be easily installed in most soil conditions and
durable to withstand repeated impacts. The marking post shall be four (4)
inches in width and remain flexible from -40E F to +140EF with UV
stabilizers. The marker shall be highly visible standard fade resistant colors,
White Background and Pantone Purple 522 Lettering with the following
imprinted thereon: international "No Dig" symbol, federal law warning,
"RECLAIMED PIPELINE" with letter size and stroke to comply with the
Federal Office of Pipeline Safety Specifications, City of Pooler's name,
Water Distribution phone number and State one-call number. Markers shall be
Rhino 3-Rail with poly tech coating or approved equal.

Caution Tape

Caution tape shall consist of a minimum 4.0 mil thickness inert polyethylene

plastic that is resistant to alkalis, acids and other destructive elements
found in the soil. The tape shall have a minimum of 3" width and a
minimum tensile strength of 2,800 psi. A continuous warning message
repeated every 16" to 36" shall be imprinted on the tape surface. The tape
shall contain Pantone Purple 522 color designating the color code
appropriate to the line being buried "Caution - Buried Reclaimed Water
Line Below" imprinted in black. Caution tape shall be installed 24" above
the pipe on all water mains.
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PART 3 - EXECUTION

Excavation, trenching, and backfill for the reclaimed water distribution system shall
be as specified below. A minimum cover over the top of the pipe shall be as
specified in Subpart 1.03 from the sub-grade, shoulder or finish grade. A minimum
3' face to face minimum horizontal separation between reclaimed water main and
water, sanitary sewer and drainage lines shall be provided. A minimum of 18
inches face to face minimum vertical separation between reclaimed water main and
sanitary sewer, water and drainage lines shall be provided. Relational separations
are dictated by the State Regulatory Agency (ie. Reclaimed Water Line to be below
Water line, and etc).

3.01 INSTALLATION

A.

City of Pooler
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Ductile iron pipe shall be laid in accordance with ANSI/AWWA C600;
Plastic pipe shall be laid in accordance with AWWA C605, AWWA M23,
ASTM D2774, UNI-Bell UNI-B-3 and the pipe manufacturer's
recommendations.

Pipe, fittings, valves, other accessories shall, unless otherwise directed, be
unloaded at the point of delivery, hauled to and distributed at the site of
the project by the Contractor. Materials shall, at all times, be handled
with care to avoid damage. In loading and unloading, they shall be lifted
by hoists or slid or rolled on skidways in such a manner as to avoid shock.
Under no circumstances shall they be dropped. Pipe handled on skidways
must not be skidded or rolled against pipe already on the ground. In
distributing the material at the site of the work, each piece shall be unloaded
opposite or near the place where it is to be laid in the trench. Coated pipe
shall be handled in such a manner that a minimum of damage to the coating
will result. Damaged coating shall be repaired at Contractor Expense. Pipe
shall be placed on the site of work parallel with the trench alignment and with
bell ends facing the direction in which the work will proceed unless otherwise
directed. The interior of all pipes, fittings, and other accessories shall be kept
free from dirt and foreign matter at all times. Valves shall be drained and
stored in a manner that will protect them from damage by freezing before
installation. Before installation of any materials, a City of Pooler Inspector
shall inspect and approve all material before installation.

Cutting pipe for inserting fittings, or closure pieces, shall be done in a
neat and workmanlike manner without damage to the pipe. Unless otherwise
directed, pipe shall be laid with the bell ends facing the direction of laying.
For lines on an appreciable slope, bells shall face upgrade. Whenever
necessary to deflect the pipe from straight line, whether in the vertical or
horizontal plane to avoid obstructions, the degree of deflection shall not
exceed 2-1/2 degrees. No pipe shall be laid in water or when the trench
condition or the weather is unsuitable for such work. Installation shall be in
accordance with the manufacturer’s instructions.
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All pipe and fittings shall be carefully lowered into the trench piece by piece by
means of derrick, ropes or other suitable tools or equipment in such a manner
as to prevent damage to the pipe. Under no circumstances shall pipe or
accessories be dropped into the trench. Before lowering and while
suspended, ductile iron pipe shall be inspected for defects and rung with a
light hammer to detect cracks. Any defective, damaged, or unsound pipe shall
be rejected and replaced at Contractor expense. All foreign matter or dirt
shall be removed from the inside of the pipe before it is lowered into its
position in the trench, and it shall be kept clean by approved means during
and after laying. Care shall be taken to prevent dirt from entering the joint
space. At all times when pipe laying is not in progress, the open ends of the
pipe shall be closed by approved means and no trench water shall be
permitted to enter the pipe.

Hydrants shall be set at such elevations that the connecting pipe will have the
same depth of cover as the reclaimed distribution mains. The connecting pipe
shall be ductile iron pipe. The hydrant assembly shall be restrained from the
main to the hydrant. Hydrants and valves shall have the interior cleaned of
all foreign matter before installation. Not less than one (1) cubic foot of
broken stone shall be placed around the base of the hydrant. The contractor
shall place a bag over the hydrant to indicate it is not in service until after the
reclaimed watermain is put into service.

Alignment and Grade

The reclaimed water mains shall be laid and maintained to lines and grades
established by the plans and specifications, with fittings and valves at the
required locations unless otherwise accepted by the owner. Valve- operating
stems shall be oriented in a manner to allow proper operation.

1. Prior Investigation - Prior to excavation, investigation shall be made
to the extent necessary to determine the location of existing
underground structures and conflicts. Care shall be exercised by the
contractor during excavation to avoid damage to existing structures.
The pipe manufacturer's recommendations shall be used when the
reclaimed water main being installed is adjacent to a facility that is
cathodically protected.

2. Unforeseen obstructions - When obstructions that are not shown on
the plans are encountered during the progress of work and interfere
so that an alteration of the plans is required, the owner will alter the
plans, or order a deviation in line and grade, or arrange for removal,
relocation, or reconstruction of the obstructions.

3. Clearance - When crossing existing pipelines or other structures,
alignment and grade shall be adjusted as necessary, with the

02730-15



acceptance of the owner, to provide clearance as required by federal,
state, and local regulations or as deemed necessary by the owner to
prevent future damage or contamination of either structure.

Depth of Pipe - The Contractor shall perform excavation of
whatever substances are encountered to a depth that will provide a
minimum cover over the top of the pipe of 36-inches from the
existing or proposed finished grade, for pipe 12-inches and
smaller. Pipe larger than 12- inches in diameter shall have 4
inches of cover from the finished grade. A maximum cover of
60" (inches) from finished grade shall be used unless approved
by the City to avoid a conflict. If the cover is going to be less
than 36", duct iron pipe shall be used.

Fluorinated Hydrocarbon Gaskets - Fluorinated hydrocarbon
gaskets are intended for use in soils where a possibility of
petroleum contamination is present. Fluorinated hydrocarbon
gaskets shall only be used where specifically called for on the
drawings.

C. Trench Construction

1.

City of Pooler
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The trench shall be excavated to the alignment, depth, and width
specified or shown on the plans and shall be in conformance with
all federal, state, and local regulations for the protection of the
workers.

Trench Preparation - Trench preparation shall proceed in
advance of pipe installation only as far as stated in the
specifications or as directed by the owner. Discharge from any
trench-dewatering pumps shall be conducted to natural drainage
channels, storm sewers, or as directed by applicable regulatory
agencies. Excavated material shall be placed in a manner that
will not obstruct the work nor endanger the workers or the
public, or obstruct sidewalks, driveways, roadways, or other
structures. Placement of excavated material shall be done in
compliance with federal, state, and local regulations.

Pavement Removal - Removal of pavement and road surfaces
shall be a part of the trench excavation. The amount removed
shall depend on the width of trench required for installation of
the pipe and the dimensions of the area into which valves,
hydrants, manholes, or other structures will be installed. The
dimensions of pavement removed shall not exceed the
dimensions of the opening required for installation of pipe,
valves, hydrants, specials, manholes and other structures by
more than 6 inches in any direction, unless otherwise required
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or accepted by the owner. Methods such as sawing, drilling, or
chipping shall be used to ensure the breakage of pavement along
straight lines. Pavement removal shall occur in accordance with the
City of Pooler standard details.

Width - The width of the trench at the top of the pipe shall be the
same as that afforded by the single-pass capabilities of normally
available excavating equipment and shall be ample to permit the
pipe to be laid and joined properly and to allow the backfill to be
placed as specified. Trenches shall be of such extra width, when
required, to permit the placement of timber supports,
sheeting, bracing, and appurtenances as required by the safety
requirements of the agency having jurisdiction.

Bell Holes - Holes for the bells shall be provided at each joint
but shall be no larger than necessary to allow joint assembly and
to ensure that the pipe barrel will lie flat on the trench bottom.
Push- on type joints require only minimum depressions for bell
holes. Other than noted previously, the trench bottom shall
be true and even to provide support for the full length of the
pipe barrel, except that a slight depression may be provided to
allow withdrawal of pipe slings or other lifting tackle without
damaging coating or polyethylene encasement.

Clearances and bedding procedures shall be observed for
pieces of concrete or masonry and other debris or subterranean
structures, such as masonry walls, piers, or foundation
encountered, all structures shall be removed to provide a
clearance below and on each side of all pipes, valves, and
fittings of at least 18 inches for pipe sizes 24 inches or smaller
and 24 inches for pipe sizes 30 inches or larger. When excavation
is completed, a layer of appropriate backfill material shall be
placed on the bottom of the trench to the previously mentioned
depths, leveled, and tamped.

Previous excavations - Should the trench pass over a sewer or
other previous excavation, the trench bottom shall be
sufficiently compacted to provide support equal to that of the
native soil or to conform to other regulatory requirements in a
manner that will prevent damage to the existing installation.

Protection of Property - Trees, shrubs, fences, and all other
property and surface structures shall be protected during
construction, unless their removal is shown in the plans and
specifications or directed by the owner. Any cutting of tree
roots or branches shall be done only as directed by the City of
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10.

Pooler Engineering Department. Temporary support, adequate
protection, and maintenance of all underground and surface
structures, drains, sewers, and other obstructions encountered in
the progress of the work shall be provided in accordance with
specifications or applicable regulations. All properties that have
been disturbed shall be restored as nearly as practical to their
original condition.

Unsuitable subgrade material - When the subgrade is found to
include ashes, cinders, refuse, organic material, or other
unsuitable material; such material shall be removed to a
minimum of at least 6 inches below the bottom of the pipe or
to the depth ordered by the engineer. The removed material shall
be replaced, under the direction of the engineer, with clean, stable
backfill material. The bedding shall be consolidated and leveled so
that the pipe may be installed.

Safety - Appropriate traffic-control devices shall be provided in
accordance with federal, state, and local regulations to regulate,
warn, and guide traffic at the work site.

Pipe Installation

Pipe Installation - Proper implements, tools, and facilities shall be provided
and used for the safe and convenient performance of the work. All pipe,
fittings, and valves shall be lowered carefully into the trench by means of a
derrick, ropes, or other suitable tools or equipment, in such a manner as to
prevent damage to reclaimed water main materials and protective coatings
and linings. Under no circumstances shall reclaimed water main materials
be dropped or dumped into the trench. Where necessary, the trench shall be
dewatered prior to installation of the pipe. Chains shall not be allowed to
transport or lower pipes into the trench.

a.

Examination of material - All pipes, fittings, valves, and other
appurtenances shall be examined carefully for damage and other
defects immediately before installation. Defective material shall be
replaced prior to installation.

Pipe ends - All lumps, blisters and excess coating shall be removed
from the socket and plain ends of each pipe, and the outside of the
plain end and the inside of the bell shall be wiped clean and dry and
be free from dirt, sand, grit, or any foreign materials before the pipe
is laid.

Pipe cleanliness - Foreign material shall be prevented from entering
the pipe while it is being placed in the trench. No debris, tools,
clothing, or other materials shall be placed in the pipe at any time.
Excessive flush water required to clean the pipe after installation may
be charged to the contractor.

02730-18



City of Pooler
Revised 2024

1.

Pipe placement - As each length of pipe is placed in the trench, the
joint shall be assembled, and the pipe brought to correct line and
grade. The pipe shall be secured in place with acceptable backfill
material.

Direction of bells - It is common practice to lay a pipe with the bells
facing the direction in which work is progressing; however, it is not
mandatory. For example, when the main is being laid on a slope, the
pipe is frequently laid with the bells facing uphill for ease of
installation. The direction of the bells is not functionally related to
the direction of flow within the main.

Pipe plugs - At times when pipe-laying is not in progress, the open
ends of pipe shall be closed by a temporary water-tight plug approved
by the owner. The plug shall be fitted with a means for venting. When
practical, the temporary plug shall remain in place until the trench is
pumped completely dry. Care must be taken to prevent pipe flotation,
should the trench fill with water. Prior to removal of a permanent
plug for extending the line or for any other reason, air and/or water
pressure in the line shall be released.

Joint deflection - When it is necessary to deflect pipe from a straight
line in either the horizontal or vertical plane, the amount of joint
deflection shall not exceed manufacturer's specifications.

Pipe cutting - Cutting pipe for insertion of valves, fittings, or closure
pieces shall be done in conformance with all safety recommendations
of the manufacturer of the cutting equipment. Cutting shall be done
in a safe, workmanlike manner without creating damage to the pipe
or cement-mortar lining.

Cut ends and rough edges shall be ground smooth, and for push-on
joint connections the cut end shall be beveled by methods
recommended by the manufacturer and accepted by the owner.

Reclaimed Water Service Connection

Service lines shall be connected to 4- inch and larger mains with a
corporation stop. Connections to mains smaller than 4-inches shall be
made with a rigid connection. Plugged trees or crosses for future
connections shall be installed where shown on the Drawings. A
house service connection shall be provided to vacant lots and the
exact location marked on the curb with a "RW". The mark shall be
made on the vertical face of the curb and shall be a minimum of 1/4-
inch deep made with a branding iron. Where services are provided at
locations without curb, a 2"x4" 30-inch-long pressure treated flag
stake painted white shall locate the end of the lateral. Minimum
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cover of 30-inches shall be provided until a short transition to the
service is stubbed out of the ground.

2. Reclaimed Water service laterals installed under roadways shall be
installed a minimum of 30 inches below the road (laterals shall not be
installed in the base of the road). Water service laterals shall be
installed one foot short of the property line of all lots along street
(except where sidewalks abut the right-of-way) and right -of-ways (except
where sidewalks abut the right-of-way) in which reclaimed water main is
constructed.

Brass Nipples and Brass Pipe Fittings (Domestic Made

Threads shall be cleanly cut with sharp tools and the jointing procedure shall
conform to the best practice. Before joining, all scale shall be removed from
pipe by some suitable means. After cutting, all pipes shall be screwed
together with an application for graphite and engine oil, Teflon tape, or
other sealing compound applied to all threads and once a joint has been
screwed on it shall not be backed off unless the threads are re-cleaned and
new compound or Teflon tape applied. Unions shall be installed at every
connection to the supply line.

Connection to Existing Reclaimed Water System

The Contractor shall furnish necessary materials and perform all excavation,
dewatering, shoring, backfilling, etc., necessary to make the connection of a
new reclaimed main to the existing reclaimed water main. The Contractor
shall notify the Inspector and City of Pooler, a minimum of 72 hours in
advance of construction. The Contractor shall be responsible for
coordinating his construction with the City of Pooler. No cross-connection
between the reclaimed water system and the potable water system will be
allowed.

Damage to Reclaimed Water System

Damage to any part of the reclaimed water system by the Contractor, or
subcontractors that is repaired by City of Pooler shall be charged to the
Contractor on the basis of time and material, plus 30 percent for overhead
and administration.

Joint Restraints

All restraints shall be used in accordance with engineering and
manufacturers’ specifications. Thrust block is not allowed. Joint restraints
shall be: Ford 1390 Series, Mega-Lug, EBBA Series 1100 for Ductile Iron
4" and larger, EBBA Series 2000 PV for PVC Pipe 4" and larger, Flexlock,
T-lock, Uni- Flange, or approved equal.
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3.02 CLEANING OF NEW RECLAIMED MAINS

Clean the interior of all pipes by brushing, swabbing or washing out all debris
before laying. Stop up all branches and other openings with restraint plugs until either
capped or connected. The use of a cross-connection device during flushing
shall be required. A flushing velocity of not less than 2.5 feet per second shall be
maintained in pipe sizes less than 24-inches in diameter. For larger diameter mains,
an alternative to flushing, such as broom sweeping of the main, is acceptable.

Flush the new pipelines for a full pipe open end flush until the water runs clear at
the end of all mains and laterals. This should be done after the pressure test.

The Contractor is responsible for coordinating with the City Inspector and the
City Water Distribution Department to arrange a City of Pooler inspection. Lines will
not be placed in operation until City of Pooler approval and the City Inspector
directs Contractor to do so.

Install sufficient number of sample points to give representative sampling on the
newly installed lines. The hydrants should be at least 18 inches higher than the
main and must discharge toward the ground.

3.03 IDENTIFICATION AND TRACER WIRE

Mylar tape shall be installed 18 inches below the finished grade over the top of the
reclaimed water mains. The tape shall be 2 inches wide of Pantone purple 522
color and have imprinted on the tape "Caution - Reclaimed Water Line Below."
The tape shall be laid the entire length of the trench.

No. 12 AWG solid plastic-coated copper wire shall be installed on top of all
water mains where non-metallic pipe is used and attached by means of securing the
wire on top of the water main with a 12-inch long by 2-inch-wide piece of duct
tape. Attach the wire to the main every ten (10) feet.

Wire shall be bonded at splices with 3M DBY-6 Direct Bury Splice Kit at every
connection.

The wire shall be laid the entire length of the trench and shall be continuous. The
Contractor shall demonstrate continuity in wire through the entire length of the
project. At every valve manhole the wire shall be run through the pipe opening,
up to the ring and cover, secured at the ring by means of grouting the ring to the top
of the manhole. The wire shall continue in the same loop back to the opposite pipe
opening, through it and continuing in one continuous loop along the main.

At every reclaimed water service lateral, the wire shall run from the main and
corporation stop to the curb stop and attached to the polyethylene pipe by a
piece of duct tape wrapped around the wire and tubing. The wire shall be connected
to the tracer wire at the main with a single strand from the reclaimed water main to
the curb stop or into the meter box.

City of Pooler will field verify all tracer wire prior to acceptance.
City of Pooler
Revised 2024
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3.04 HYDROSTATIC TESTING

All pressure and leakage tests shall be performed in accordance with the latest edition
of AWWA C600. The leakage test shall be conducted simultaneously with the
pressure test. The duration of the test shall be 2 hours and during the test the main or
section of main under test shall be subjected to a pressure of 150 psi based on the
lowest point in the line or section under test and connected at that elevation to the
test gauge. Test pressure shall not vary more than 5 psi for the duration of the test.
Testing allowance shall be defined as the quantity of makeup water that must be
supplied into the newly laid pipe or any valved section thereof to maintain pressure
within 5 psi of the test pressure after the pipe has been filled with water and the air
has been expelled. Testing allowance shall not be measured by a drop in pressure in
a test section over a period of time. Testing allowance is defined as the quantity of
water to be supplied into the newly laid pipe or any valved section thereof, necessary
to maintain the specified leakage test pressure after the air has been expelled and the
pipe has been filled with water at the test pressure. No pipe installation will be
accepted until the testing allowance is less than the number of gallons per hour as
determined by the formula.

L = SxDxsqroot(P)
133,200

S =the length of pipe tested in linear feet.

D =the nominal diameter of the pipe in inches

P =the average test pressure during the hydrostatic test in pounds per square inch
(gauge).

Should any test of pipe laid disclose leakage greater than the above specified,
the Contractor shall at his own expense locate and repair the defective joints until
leakage is within the specified testing allowance. All visible leaks shall be repaired
regardless of the allowance used for testing. Line shall be retested until testing.
allowance requirements are within the allowable leakage. All additional testing
shall be at the Contractors expense.

The Contractor shall provide all necessary equipment and shall perform all
work required in connection with the tests. Each section shall be tested by
hydrostatic pressure of 150 pounds per square inch. Each section shall be slowly
filled with water, care being taken to expel all air from the pipes. If necessary, the
pipe shall be tapped at high points to vent the air. The required pressure as measured
at the point of lowest elevation shall be applied for not less than 2 hours and all
pipe, fittings, valves, and joints shall be carefully examined for defects. Each valve
shall be opened and closed several times during the test. Failure of valve(s) to
perform will result in its removal from the job site and replacement by the
Contractor at his expense. All defective joints shall be repaired or replaced.

3.05 RECORD DRAWINGS

The City of Pooler will require Record Drawings seventy-two (72) hours before

City of Pooler
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final inspection will be made. The Contractor shall keep on the work site one (1)
set of clean Drawings stamped by the City or the City's representative "Issued for
Construction" to which at the end of every day the necessary information will be
marked by the Contractor's superintendent. All deviations from the Drawings shall
be stationed and clearly marked. Record drawings shall include measurements
between each valve, bends, permanent land markers, manholes, lateral’s locations
from property corners, fire hydrants & manholes. In addition, state plane coordinates
and OPS coordinates should be provided on all valves and manholes.

End of Section

City of Pooler
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02730-23



SECTION 02740
LIFT STATION WETWEL. RECEIVING MANHOLES AND UPSTREAM MANHOLES

PART I - GENERAL

1.01 SUMMARY

This section specifies the requirements for wetwell. receiving manholes and upstream
manholes for sanitary sewer lift stations. One manhole shall be constructed within the
fenced boundary of the lift station site and shall be identified as the "Receiving
Manhole". All sewer to the site shall be routed to the receiving manhole and only one pipe
shall carry the flow into the wet well from the receiving manhole. All the manholes located
before the receiving manhole shall be identified as “Upstream Manholes”. The pipe from the
receiving manhole to the wet well shall be minimum one nominal diameter larger than
the largest incoming pipe into the receiving manhole. The hydraulic gradient shall be
uniform through the receiving manhole by matching the crown of all the pipes
entering the receiving manhole.

1.02 RELATED SECTIONS
Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Trenching and Backfilling for Utility Systems
Section 02545 - Protective Coating for Concrete and Masonry Sanitary Sewer
Structures Section 02557 - HDPE Liner
Section 03300 - Cast-In-Place Concrete
Section 11064 - Submersible Raw Sewage Pumps and Accessories

PART 2 - MATERIALS

201 WETWELL. RECEIVING MANHOLE AND UPSTREAM MANHOLES

A. Precast Sections

Wetwells, receiving manholes and upstream manholes shall be constructed of
precast concrete sections conforming to ASTM C478. Precast concrete wet
well and manhole sections shall be custom made with openings to meet the
necessary pipe alignment conditions and invert elevations. All inlets and outlets
shall be cast in or core drilled. The footing shall be designed to prevent
flotation of the empty structures. Wetwell and pit penetrations shall require
stainless steel wall sleeves and link-seals with stainless steel hardware. Shop
drawings shall be submitted consisting of manufacturer's standard details of
various sections, before placing order for manholes. In addition to receiving
manhole, two additional upstream manholes in all directions are to comply
with all requirements of A. through F. of this section are to be adhered to.
Likewise, three downstream manholes from forcemain discharge receiving
manhole are also to comply with all requirements of A — F of Part 2.01.

B. Joints

Joints and gaskets shall conform to the applicable provisions of ASTM C443,
"Joints for Circular Concrete Sewer and Culvert Pipe using Rubber Gasket"
or Ram-Nek Premoulded Plastic Joint Sealer. See D. Exterior Joints for

City of Pooler
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outside protective coatings.

Top Slab
The top slab of the wet well shall be a precast concrete section meeting the

requirements of ASTM C478 or Class 'A' cast-in-place reinforced concrete
meeting the requirements of Section 03300. The top slab of the wet well shall
be constructed to the dimensions shown on the Drawings.

Exterior Joints

The exterior joints of wet wells, valve vault, and receiving manholes shall be
sealed with a flexible rubber seal made of EPDM rubber with a minimum
thickness of 65 mils. Each unit shall have a 2-inch wide by Y-inch thick
mastic strip on the top and bottom of the rubber wrap. The seal shall be
designed to prevent leakage of water through the manhole joint. The flexible
rubber seal shall be Inti-Shield Shield Wrap (Sealing Systems, Loretto, MN),
Cretex (Cretex Specialty Company, Waukesha, WI) or approved equal.

Manhole Castings & Covers

1. All receiving manholes shall be provided with covers with the inscription
"SANITARY SEWER" cast into the cover in lettering at least 2 inches
high. Covers shall be 25-3/4 inches in diameter and shall be 2-inches
thick at the bearing surface. The frame shall provide a 24-inch clear
opening. Manhole covers and frames shall be USF 227, cover type
"AS".

2. Watertight manhole rings and covers are to be used whenever the
manhole top may be flooded by high water (All manholes located
within the 100-year flood plain or from street run-off). USF 227 AS-
ORS for watertight, or AS covers with PARSON MANHOLE
INSERT, or equal. All frames shall be suitable for cast iron or steel
riser ring for upward adjustment of cover. Manhole cover shall have
non-penetration pickhole without vent hole or other penetration.

Chimney Seals
All receiving manhole adjustment rings shall be sealed with a flexible rubber

seal. Acceptable products include Inti-Shield External Uni-Band (Sealing
Systems, Inc. Loretto, MN), Cretex Manhole Chimney Seals (Cretex Specialty
Products, Waukesha, WI) or an approved equal.

Protective Coating
Protective coating shall meet the requirements of Section 02557 - HDPE Liner or

Section 02545 - Protective Coating for Concrete and Masonry Sanitary
Sewer Structures.
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Drain Line Check Valve
Drain line from the valve pit to the wetwell manhole shall be a Tideflex Series
35 Check Valve or approved equal.

Access Hatches
Access hatches shall meet the requirements of Section 11064 of the Standard
Specifications.

Hardware
All hardware and bolts within the wetwell, valve vault and receiving manhole
shall be stainless steel.

PART 3-EXECUTION

3.01 INSTALLATION

A.

City of Pooler
Revised 2024

Excavations for wet wells and receiving manhole shall meet the requirements
of Section 02221 - Excavation, Filling, and Backfilling for Utility Systems.

Precast wet well sections shall be placed on a concrete foundation designed to
prevent flotation of the wet well when empty. The thickness of the foundation
shall be as shown on the Drawings.

The foundation of the wet well and the receiving manhole shall be bedded on
6 inches of compacted crushed stone placed on compacted subgrade as shown
on the City of Pooler Standard Details.

Protective coating shall be applied to the interior surface of new wetwells and
receiving manholes as shown on the City of Pooler Standard Details in accordance
with Section 02557.

Existing wetwells and receiving manholes that receive increased flow from
new projects shall be completely coated (top, bottom, and sides) in accordance
with Section 02545 - Protective Coating for Concrete and Masonry Sanitary
Sewer Structures.

Piping within the valve vault shall be such that valves can be removed easily
and should include a dismantling coupling. A minimum distance from the

side of the vault to any joint or pipe of 18-inches is required.

Access hatches meeting the dimensions shown on the Drawings shall
be installed in the top slab of the wet well and the valve vault.

END OF SECTION 02740
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PART 1 - GENERAL

SECTION 03300
CAST-IN-PLACE CONCRETE

1.01 SUMMARY
This section specifies the requirements for cast-in-place concrete construction and cement

work.

A.

Design of Concrete Structures shall be performed and stamped by a Professional
Engineer registered in the State of Georgia. In no instance shall a concrete sidewalk
be less than 4" thick nor a driveway less than 6" thick. The Engineer shall refer to
City of Pooler Standard Construction Details for minimum design requirements of
various structures.

Construction loads shall not exceed what the member is able to carry safely and without
damage. The Contractor is responsible for providing all supplemental support necessary
to protect the structure until the concrete has reached its specified design strength.

All concrete structures shall be designed and constructed to meet the requirements of the

U.S. Department of Justice, Americans with Disabilities Act, Rev. July 1997. This law
requires that all new places of public accommodations and commercial facilities be
designed for persons with disabilities. Required guidelines for curb ramps and other
handicapped related structures shall be as specified in U.S. Department of Justice, ADA
Design Guide.

1.02 DETAILS AND DIMENSIONS
The Drawings show the design requirements and dimensions for structural strength, but do
not show detail dimensions to fit intricate architectural, mechanical, equipment, and
electrical details. The concrete work shall be constructed so that it will conform to the
clearances required by the architectural, electrical, mechanical and equipment designs and
shall at Contractor's expense do all cutting and patching necessary.

1.03 QUALITY ASSURANCE

A.

City of Pooler
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Certified copies of test reports and certificates or other satisfactory evidence, where
so specified, shall be furnished before delivering certified or tested materials to the
project site.

Tests of Cement

Tests of cement shall be made on the entire cement requirements, on car or warehouse
samples or bin (sealed) samples in accordance with ASTM C150. Portland blast
furnace slag cement or Portland pozzolan cement shall conform to ASTM C 595. No
cement shall be used until tests have demonstrated that the cement complies with the
Specifications.

Tests of Aggregates
Tests of aggregates shall be performed in accordance with ASTM C33 and shall be made

before work starts and at such times as may be necessary to determine whether or not the
03300-1



materials delivered comply with the Specifications. No aggregate shall be used which
does not comply with the Specifications.

Fine and coarse aggregates shall be regarded as separate ingredients. Each size of
coarse aggregate, as well as the combination of sizes when two or more are used, shall
meet the appropriate grading requirements of the applicable ASTM specifications.

PART2 -MATERIALS

2.01

2.02

2.03

City of Pooler
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GENERAL

A.

All concrete shall be normal weight with 28-day compressive strength not less than
4,000 psi except where concrete of lesser strength is specified for use as noted on the
Drawings.

Concrete shall be composed of cement, admixtures (if required), fine aggregate,
coarse aggregate, and water. Concrete shall be classified as "A" or "B” and shall
have 28-day compressive strengths not less than those listed below except that
concrete containing high early strength cement shall have 7-day compressive
strengths not less than those listed below.

Class "A" concrete shall have a compressive strength of not less than 4,000 psi, and
shall be used for all reinforced concrete work, unless otherwise specified.

Class "B" concrete shall have a compressive strength of not less than 3,000 psi, and
shall be used for concrete sub-foundations, concrete fill, pipe envelopes, thrust blocks
(where allowed) and where so indicated on the Drawings.

CEMENT

Cement shall be a standard brand of Portland cement which conforms to the requirements of

ASTM CI50, Type II. Cement shall be delivered in original unopened sacks bearing the
brand and manufacturer's name or in properly documented bulk shipments. Cement shall
be stored in a weather tight building and shall be protected at all times from moisture.
The same brand of cement shall be used throughout the work.

CONCRETE AGGREGATES

A.

Concrete aggregates shall comply with the requirements of ASTM C33, except as
otherwise specified hereinafter. Both coarse and fine aggregates shall be obtained
from a source producing aggregates with a record of having no alkali-aggregate
reaction causing "pop-outs" and the like; the aggregate producer shall submit a
certification of such record.

L. Fine Aggregate
Fine aggregate shall consist of screened and washed, well graded natural sand
having clean, hard, strong, durable, un-coated particles, and shall be free from
injurious amounts of dust, lumps, soft or flaky particles, shale, alkali, organic
matter, loam or other deleterious substances and shall comply with ASTM
C33 except as may be otherwise specified herein.
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2.04

2.05

City of Pooler
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WATER

Coarse Aggregate

a.

Coarse aggregate shall consist of screened and washed, well graded
crushed stone or gravel having clean, hard, strong, durable, un-coated
particles free from injurious amounts of soft, friable, thin, elongated,
or laminated pieces, alkali, organic or other deleterious matter. The
grading shall be in accordance with ASTM C33 and as follows.
Aggregates size 467 (1-1/2 inches to No. 4) shall be used
for thicker sections where reinforcement is not closely spaced or
close to forms. Aggregate size 57 (1 inch to No.4) and 67 (3/4 inch
to No. 4) shall be used for thinner sections, heavily reinforced work,
and all parts where the coarser aggregate might cause
honeycombing, poor bond or exposed reinforcement.

Aggregates shall be stored in such a manner as to prevent
deterioration and/or intrusion of foreign matter and/or
segregation. Any material which has deteriorated, or which has been
damaged shall not be used for concrete. The aggregates shall be
stockpiled at least 24 hours prior to use.

To avoid unnecessary or haphazard changes in consistency, the
aggregates shall be obtained from a source which will ensure uniform
quality and grading and they shall be delivered to the work and
handled in such a manner that variations in moisture content will
not interfere with the steady production of concrete of uniform
quality and consistency.

Water shall be potable and free of substances that may be deleterious to concrete or
steel and shall meet the requirements of ASTM C 94.

ADMIXTURES

A.

Admixtures shall be compatible with the concrete. All admixtures in a mix shall
be from one manufacturer. Calcium chloride or admixtures containing calcium
chloride are not acceptable.

Water-reducing, high range admixture shall meet the requirements of ASTM
C494, Type F.

Water-reducing, high range, and retarding (Type G) admixture (superplasticizer) shall
meet the requirements of ASTM C494, Type F.

Air entraining admixtures shall meet the requirements of ASTM C260.

Where Fiber Reinforcement is called for, it shall be 1/2" or 3/4" collated, fibrillated
polypropylene fibers meeting the requirements of ASTM C 1116, para. 4.1.3, Type III.

03300-3



2.06 CURING COMPOUND AND IMPERMEABLE FIBER FILLIED PAPER
Membrane curing compound shall comply with ASTM C309 for Type I and paper
shall comply with ASTM Cl1 71.

2.07 FLOWABLE FILL
The mixture of dry material per cubic yard shall be 50 pounds cement, 600 pounds fly-
ash, and 2,500 pounds sand. Depending on the slump required for the specific job,
water added shall be 65 gallons (541 pounds) for a 6-inch slump, to 55 gallons (458
pounds) for a 3-inch slump. One cubic yard of 6-inch slump will contain more than 27
cubic feet due to the additional water. Unconfined compressive strength will be 80 psi at 7
days and 150 psi at 28 days.

2.08 WATERSTOPS

A. Neoprene rubber waterstops shall be provided where contact will be with
sewage, sludge and/or similar materials. Neoprene waterstop for expansion
joints shall be center bulb type equal to No. 5318-91 by W.R. Grace and
Company, or No. 3290-3 by Williams Products, Inc., or equal, and as specified
herein. Neoprene waterstops for construction joints shall be No. 5318-60 by W.
R. Grace and Company or No. 3066-3 by Williams, or equal.

B. Polyvinylchloride waterstops shall be provided where contact will not be with
sewage, sludge and/or the like. Polyvinylchloride waterstops for expansion
joints shall be center-bulb type equal to No. 7C by W. R. Grace and Company,
or No. 9380LB by Sonneborn-Contech, or equal and as specified.
Polyvinylchloride waterstops for construction joints shall be No. 3 by W. R.
Grace and Company, or No. 4316 by Sonneborn-Contech, or equal, and as
specified here in.

PART 3 - EXECUTION
3.01 MEASUREMENT OF MATERJALS

A. Each of the constituent materials shall be proportioned in each batch. Method
of operation and scales shall be such as to obtain an accuracy of not less than 99
percent correct for each batch. Water may be measured by volume; in which
case the apparatus shall be calibrated to insure the proper quantity in each
batch.

B. Unless bulk cement is used and is weighed and dispensed to the accuracy
specified hereinbefore, batches shall be of such size that there will be no
splitting of sacks of cement. Each sack shall contain 94 pounds of cement.

3.02 PROPORTIONING OF CONCRETE MIXES

A. Design
Trial design batches and testing to meet requirements of the concrete specified
shall be provided. The design mix shall contain aggregates representative of
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those proposed for use in the work and shall be in accordance with ACI 211.1.
Tests for slump, unit weight, and air content shall be performed in the field.

Entrained Air Content

Air entrainment shall be produced by adding an air entraining agent at the mixer. Air
content shall be based on measurements made in concrete mixtures at point of
discharge at the job site.

Air Content
Air content by volume of concrete shall be maintained at 5 to 6 percent as
determined in conformance with ASTM C231.

Water-Cement Ratio

Mixes shall be proportioned by weight except that water and admixture may be
by volume or by weight. Specimens shall be made and cured in conformance
with ASTM C192 and tested in conformance with ASTM C39 or C78, as
applicable. Curves representing the relation between the water-cement ratio and
the average 28 day compressive or flexural strength, or earlier strength at which
the concrete is to receive its full working load, shall be established for a range of
values including the compressive and flexural strengths indicated or specified.
Curves shall be established by at least 3 points, each point representing average
values from at least 3 test specimens. The maximum allowable water-cement ratio
shall be that shown by these curves to produce an average compressive strength or an
average flexural strength of 15 percent greater than indicated or specified.

Slump

The slump shall be determined in conformance with ASTM C143, and shall be
within the following limits, provided the required strength is obtained:
Maximum 4 inches, minimum 2-1/2 inches. A tolerance of up to 1 inch above the
maximum indicated shall be allowed for one batch in any five consecutive batches
tested. When climatic conditions require the use of hot weather concrete
practices, the slump shall have a range of 2-1/2 inches maximum and 2 inches
minimum, and the mix design shall be adjusted to provide the specified strength
of concrete.

When water reducing admixtures or superplasticizers is used, the following shall
apply Laboratory trial mixes shall be required to determine correct proportions
and dosage to prevent bleeding and segregation of aggregates. The
manufacturer's representative shall be present to provide technical assistance
during mix design, and during initial field mixing, and placement of concrete
when this additive is used.

Since the plasticizing effects last approximately 30 to 60 minutes, depending on job
conditions, the admixture shall be added at the project site to delivered concrete
having an approximate slump of 2.5 inches, but not more than 3 inches. The
maximum slump, after applied dosage and with proper mixing, shall not exceed
3 inches.
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Mixing Concrete

Mixing concrete shall be done in a rotary batch mixing machine. The volume of
each batch shall not exceed the rated capacity of the mixer. The batch materials
shall be delivered to the mixer measured accurately to the required proportions
and shall be mixed continuously for not less than one and one-half minutes
after all materials including water are in the mixer, during which time the mixer
shall rotate at the speed recommended by its manufacturer. The entire batch
shall be discharged before recharging the mixer. Mixer shall be cleaned
frequently. Truck mixed concrete shall conform to ASTM C94.

The Contractor shall submit proposed concrete mix designs for each type of
concrete in the project. Proposed concrete proportions shall be subject to
acceptance by the Engineer based on demonstrated ability to produce concrete
meeting all requirements of the specifications. Concrete proportions shall be
established on the basis of previous field experience as specified in ACI 301,
Section 4.2.3 with materials to be employed in the work; or if field test results
are not available, select the required test strength from Table4.2.2.3. b of ACI
301-99. The contractor is not authorized to batch any concrete for use in this
project until the mix design has been approved by the Engineer. A concrete
delivery ticket for each batch delivered shall be furnished to the Engineer
before unloading with the following additional information:

Reading of revolution counter at first addition of water.

Type, brand, and amount of each admixture.

Total water content of batch, or total water content per cubic yard of batch.
Design slump.

po o

If water is added at the site, additional test cylinders will be required, and the
additional cylinders shall be at the Contractor's expense.

3.02 PREPARATIONS FOR PLACING CONCRETE

City of Pooler
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A.

B.

Place all embedded items accurately and securely; set inserts and anchor bolts.

Before beginning placement of concrete, all spaces to be filled with concrete shall be
cleaned free of debris and foreign material shall have sufficient strength to
withstand the pressure resulting from placement and vibration of the concrete
and shall have sufficient rigidity to maintain specified tolerances. The design
and engineering of the formwork, as well as its construction, shall be the
responsibility of the Contractor. The forms shall be coated in a manner
approved by the Engineer. Soil against which concrete is to be placed shall be
moist, but not muddy. Surfaces of concrete previously placed, on or against
which new concrete is to be deposited, shall be thoroughly cleaned of dirt,
loose material and laitance and shall be well wetted and then slushed over with
neat cement grout immediately before concreting. Forms shall be re-tightened
as necessary. Formwork Tolerances for formed surfaces shall be in compliance
with ACI 117. Unless otherwise specified, formwork shall meet the
requirements of ACI 301-99, Chapter 2.
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3.03

3.04
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PLACING CONCRETE

A.

E.

Concrete shall be placed as soon as practicable after mixing. No concrete which
has commenced to set, or any re-tempered concrete shall be wused. It
shall be deposited in such manner as to cause no separation or segregation of the
ingredients. Methods of conveying concrete shall not cause excessive slump losses.
Do not use aluminum pipes to convey concrete. Concrete shall not be dropped over
4 feet through space. It shall not be deposited in large quantities at one place and
be permitted to run or to be worked any considerable distance but shall be deposited
in its final position as nearly as practicable.

The coarse aggregate shall be worked back from the forms with a suitable tool so as
to bring a full surface of mortar against the form, without the formation of excessive
surface voids. All concrete shall be consolidated by mechanical vibration augmented as
necessary by spading, rodding, or forking so that the concrete is thoroughly worked
around the reinforcement, around embedded items, and into corners of forms,
eliminating all air or stone pockets which may cause honeycombing, pitting, or
planes of weakness. Mechanical vibrators shall have a minimum frequency of7,000
revolutions per minute and shall be operated by competent workmen. Over-vibrating
and use of vibrators to transport concrete within forms shall not be allowed.
Vibrators shall be inserted and withdrawn at many points, from 18 to 30 inches apart.
At each insertion, the duration shall be sufficient to consolidate the concrete but not
sufficient to cause segregation, generally from 5 to 15 seconds duration. Spare
vibrator shall be kept on the job site during all concrete placing operation.

In vertical parts of small cross-section, the concrete shall be placed in small
quantities to facilitate tamping and compaction. Concrete shall not be deposited in
such manner as to shake or jar concrete in the process of setting. Wheeling over
forms or concrete in such manner as to jar green concrete shall not be permitted. No
wood spreaders shall be concreted in.

The Contractor shall plan the amount of concrete work to be completed in each run.
Concreting shall not be started until sufficient material and working force are
available to complete the part of the work designated as a run. Concreting shall
continue uninterrupted until the completion of the run, so that in no place will
concrete be deposited in contact with concrete that has attained its initial set, except
at construction joints.

Concrete shall not be deposited in or through water.

SPOUTING

Chutes for conveying concrete shall be of metal or metal lines, and their slope shall be such
that there will be no segregation. Handling the concrete at the discharge end of chutes shall
be such that no segregation develops. Do not use aluminum for chute liner or for chutes.
Chutes shall be thoroughly flushed with water before and after each run. The water used for
this purpose shall be discharged outside the forms.
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3.05 PLACING CONCRETE AGAINST OTHER CONCRETE

Before depositing new concrete on or against concrete that has hardened, re-tighten forms as
necessary and roughen, clean and moisten the hardened concrete. The new concrete placed
in contact with hardened or partially hardened concrete shall contain an excess of mortar
to ensure bond, and the cleaned and moistened surfaces of the hardened concrete shall first be
slushed with a coating of neat cement grout against which the concrete shall be placed before
the grout has attained its initial set.

3.06 LEVELING

A.

Slabs shall be struck off with a straightedge smooth and even to screeds set
accurately at the required elevations and slopes. Slopes, depressions, etc., shall be
formed as required by the Drawings. Depress the slabs as shown for sumps and the
like.

Immediately after the slab has been struck off, the screeds and screed supports
shall be removed and the recessed and holes left by them shall be filled with
concrete and carefully worked and tamped into placed so as to leave no weakness.

3.07 INSERTS AND EMBEDMENTS

A.

City of Pooler
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Inserts

The Contractor shall place pipes, castings, or conduits that are to pass through
concrete structures in the forms before placing the concrete. If it is not possible to place
pipes, conduits, or castings on the forms, the Contractor shall provide openings for
insertion of the pipes, conduits, or castings. Horizontal conduits, where shown in
structural slabs and beams, shall be placed between the top and bottom layers of
reinforcement.

Pipes, castings, channels, pipes, or other metal parts that are to be embedded in
concrete shall be set and secured in the forms prior to concrete placement. Unless
otherwise specified, anchor bolts and inserts shall be embedded in concrete as shown.
The Contractor shall provide inserts, anchors, or other bolts necessary for the
attachment of piping, valves, metal parts, and equipment. Nailing blocks, plugs,
strips, and the like necessary for the attachment of trim, finish and similar work shall
be provided.

Timely notice shall be given to all other Contractors and subcontractors and allow
them a reasonable time for the placing of their portion of the work required to be
embedded. No concrete shall be placed until all work to be concreted in has been
placed and inspected by the Engineer.

Wrap pipes with foam insulation where shown, using Armstrong Armaflex-22 or

Dow Ethafoam, or equal in order to prevent concrete from bonding to the pipes and
also to allow some relative movement.
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3.08

COLD WEATHER PLACEMENT

A.

No concrete shall be deposited in cold weather, unless materials are heated, and
suitable protection and heat are provided. Weather shall be considered cold
weather whenever the temperature is as low as or lower than 40 degrees F., or
when there is a probability that such temperature will occur during the curing
period. Calcium chloride shall not be used.

All equipment, enclosures, protection, heating and method of carrying on the
work shall be the responsibility of the Contractor.

For concrete to be placed during cold weather, aggregates and water shall be
heated to a temperature such that the concrete when mixed and when deposited
shall have a temperature of not less than 60 degrees F. and not more than 80
degrees F. and shall be continuously kept at a temperature of 60 degrees to 80
degrees for a curing period of not less than 72 hours for concrete with Type 1
Cement, and not less than 48 hours for high-early strength concrete, after which
maintain the temperature above 40 degrees F. for not less than four additional
days. Keep concrete moist. Leave protection in place so that the temperature of
concrete will not drop at a faster rate than 20 degrees F. in 24 hours. Before
depositing concrete, the forms, reinforcement, and other objects with which
concrete will come in contact, shall have been heated to a temperature of 60
degrees F. to 80 degrees F. Frozen concrete shall be immediately removed, and
replaced with new work by the Contractor at his own expense. In order to maintain
the temperature specified above, the Contractor shall entirely enclose the work with
tarpaulins or other suitable material and shall furnish fuel and suitable heating
equipment and the necessary labor and supervision. Heating devices shall
exhaust all combustion gases outside of the enclosures. Full responsibility for
the protection of the work shall rest with the Contractor. During cold weather,
temperature records shall be kept, showing the temperature at 4-hour intervals of
the outside air of the air in the coldest part of the enclosure near the concrete, of
the concrete as it is placed, and of the concrete in place at such points as the
Engineer may direct. During freezing weather, such temperature records shall
be kept night and day.

3.10 HOT WEATHER PLACEMENT

City of Pooler
Revised 2024

A.

Concrete materials shall be placed at the lowest practicable temperature except
as specified hereinbefore for cold weather. When hot weather conditions exist
that would seriously impair the quality and strength of the concrete, the concrete shall
be placed in accordance with recommendations of ACI 305 except as otherwise
specified herein.

During hot weather conditions, the temperature of the temperature of the
concrete immediately before it is placed in the forms shall be between 50
degrees F. and 80 degrees F. Cement shall not be used when it has a
temperature higher than 140 degrees F.
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Shaved ice may be used in the mixing water to reduce the temperature of the concrete at
the mixer, but there shall be no ice in the concrete when it is discharged from the mixer.

Retarder admixes may be used to control the setting time of the concrete. However, it
must be demonstrated that the retarder admix will not change the specified
requirements for the concrete, including strength, air entrainment, minimum
shrinkage, etc. If such retarders are used, new concrete mix designs shall be made by
the testing laboratory, at the Contractor's expense. Additional cement, if required by
such new mix designs, shall be furnished by the Contractor at his own expense. No
reduction in the specified amount of cement will be permitted.

3.11 CONSTRUCTION JOINTS

A.

Construction joints shall be as shown. Additional construction joints shall be
made only at places where necessary. The location, detail and workmanship shall be
such as to produce tight joints and no structural weakness and such as not to mar
the appearance of the finished work. Key all joints for maximum shear value except
as otherwise directed. Each construction joint shall be level or plumb, as the case
may be.

Expansion Joint Filler
Provide cork expansion joint material, ASTM DI 752, Type II, in expansion joints for

interior work as shown. Provide fiber expansion joint material conforming to ASTM
D1751, ASTM D 1752, or ASTM D 994 in expansion joints for exterior work such
as walks, etc., as shown and/or specified. Seal over interior expansion joints with
sealant material conforming to ANSI A116.1 and over exterior expansion joints with
sealant material conforming to Federal Specification TT-S-227E. Install materials as
recommended by the manufacturers.

Slip Joints
Where indicated, build in two layers of tar paper to prevent bond and to allow joints
to slip.

3.12  WATERSTOP INSTALLATION

A.

City of Pooler
Revised 2024

Provide waterstops where shown on the Drawings. Also provide water stops in all
expansion joints and in construction joints as required making structures watertight.
Waterstops shall be installed in accordance with the manufacturer's
recommendations.

Waterstops shall be securely held in place during placement of concrete. The
concrete shall be solid and completely embedded waterstop.

Field splices of waterstops are only acceptable in straight sections. Crosses, tees, and
other shapes shall be fabricated by the waterstop manufacturer prior to delivery to the
project. Where boots or unions are used, they shall be of the same material and
manufacture and shall fit the waterstop section snugly.
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3.13

City of Pooler
Revised 2024

CURING AND CARE OF CONCRETE

A.

General

Concrete shall be protected against moisture loss, rapid temperature change,
mechanical injury, and injury from rain or flowing water, for a period of 7 days.
Concrete shall be maintained in a moist condition at temperatures above 50 degrees.

F. throughout the specified curing period and until remedial work is started under
paragraph 3.14, Concrete Finishing. Concrete shall be protected from local
applications of heat, rapid temperature change and rapid drying for the first 24 hours
following the removal of temperature protection. These activities shall be started as
soon as free water has disappeared from the surface of the concrete after placing and
finishing. Curing, except during hot weather concreting, shall be accomplished by
any of the following methods or combination thereof, as approved:

Moist Curing
Unformed surfaces shall be covered with burlap or mats, wetted before placing, and

overlapped at least 6 inches. Burlap or mats shall be kept continually wet and in
intimate contact with the surface. Sand or sawdust will also be acceptable if kept
uniformly spread and wet. Where formed surfaces are cured in the forms, the forms
shall be kept continually wet. If the forms are removed before the end of the curing
period, curing shall be continued on unformed surfaces, using suitable materials.

Impervious-Sheet Curing
All surfaces shall be thoroughly wetted with a fine spray of water and be completely

covered with water-proof paper, polyethylene sheeting, or with polyethylene-coated
burlap having the burlap thoroughly water-saturated before placing. Covering shall be
laid with the light-colored side up. Covering shall be lapped not less than 12 inches
and securely weighted down or shall be lapped not less than 4 inches and taped to
form a continuous cover with completely closed joints. Sheets shall be weighed
down to prevent displacement or billowing from winds. Covering shall be folded
down over exposed edges of slabs and secured by approved means. Sheets shall be
immediately repaired or replaced if tears or holes appear during the curing period.

Membrane Forming Compound Curing
The compound shall be applied on damp surfaces as soon as the moisture film has

disappeared. The curing compound shall be applied by power spraying equipment
using a spray nozzle equipped with a wind guard. The compound shall be applied in
a 2-coat continuous operation at a coverage of not more than 400 square feet per gallon
for each coat or at the manufacturer's recommended coverage, whichever is less.
When application is made by hand sprayers, the second coat shall be applied in a
direction approximately at right angles to the direction of the first coat. The
compound shall form a uniform, continuous, adherent, film that shall not crack,
check, or peel, and shall be free from pinholes or other imperfections. Surface
subjected to heavy rainfall within 3 hours after compound has been applied, or
surfaces damaged by subsequent construction operations within the curing
period shall be re-sprayed at the rate specified above. Membrane -curing
compounds shall not be used on surfaces that are to receive and subsequent
treatment that depend on adhesion or bonding to the concrete. Where
membranes forming curing compounds are used, permanently exposed surfaces
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shall be cured by use of a non-pigmented membrane forming curing compound
containing a fugitive dye. Where non-pigmented type curing compounds are
used, the concrete surface shall be shaded from the direct rays of the sun for the
curing period. Surfaces coated with curing compound shall be kept free of foot
and vehicular traffic and from other surfaces of abrasion and contamination
during the curing period.

Hot Weather Curing
Curing for hot weather concreting shall be limited to moist curing methods. All

exposed concrete and all forms shall be covered with burlap or carpet mats,
wetted before placing, and overlapped at least 6 inches. Fog sprays shall be
used during finishing operations and until the burlap or carpet mats are placed.
Protective mats shall remain in place in a wet condition for 7 days. Protective
mats shall remain in place for an additional 4 days without the application of
water to permit gradual drying of the concrete surfaces. Forms may be removed
after 3 days of moist curing provided that protective mats, in a wet condition,
are replaced so as to cover all exposed concrete.

3.14 CONCRETE FINISHING

City of Pooler
Revised 2024

A.

Within 12 hours after forms are removed, surface defects shall be repaired as
specified herein. The temperature of the concrete, ambient air and mortar during
repair work, including curing, shall be above 50 degrees F. Fine and loose
material shall be removed. Honeycombs, aggregate pockets, voids over 1/2 inch in
diameter, and holes left by tie rods or bolts shall be cut out to solid concrete,
reamed, thoroughly wetted, brush coated with neat cement grout, and filled with
mortar. Mortar shall be a stiff mix of 1 part Portland Cement to not more than 2
parts fine aggregate passing the No. 16 mesh sieve, and minimum amount of water
using White Portland Cement for all or part of the cement so that when dry, the
color of the mortar shall approximately match the adjoining concrete color.
Mortar shall be thoroughly compacted in place. Holes passing entirely through
walls shall be completely filled from the inside face by forcing mortar through to
the outside face. Holes that do not pass entirely through the wall shall be packed
full. Patch work shall be finished flush and in the same plane as adjacent
surfaces. Exposed patchwork shall be finished to match adjoining surfaces in
texture and color. Patchwork shall be damp cured for 72 hours.

After the above operations have been completed, a smooth finish shall be given
to exterior concrete surfaces that are to be exposed to view. The smooth finish
shall consist of thoroughly wetting and then brush coating the surfaces with
cement grout composed by volume of 1 part Portland cement to not more than 2
parts fine aggregate passing the No. 30 mesh sieve and mixed with water to the
consistency of thick paint. White Portland cement shall be used for all or part
of the cement, proportioned as determined by trial mixes, so that the final color
of grout, when dry, will be approximately the same as the color of the
surrounding concrete. Grout shall be cork or wood floated to fill all pits, air
bubbles, and surface holes. Excess grout shall be scraped off with a trowel and
the surface rubbed with burlap to remove any visible grout films. The grout shall
be kept damp by means of four sprays during the setting period. The finish of any
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3.15

City of Pooler
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area shall be completed on the same day and the limits of a finished area shall be
made at natural breaks in the finished surface.

The surfaces of slabs on grade shall be float finished after the concrete has been
placed, struck-off, consolidated, and leveled. Floating shall begin when the water
sheen has disappeared, and the set is sufficient to permit operation of a power-
driven float. The surface shall then be consolidated with power driven floats.
Hand floating shall be done in locations not accessible to power floats. No sand,
cement, or other substance shall be applied to the surface to absorb water. Excess
surface water may be removed by applying burlap or cloth to absorb water. After
one floating operation the trueness of the surface shall be checked with a 10-foot
straightedge at not less than 2 different angles. All high spots shall be cut down and
low spots filled during this procedure so that the maximum variation from a plane
surface is 1/4 inch or less. A final floating shall then be done to a uniform,
smooth, granular texture. After final floating, the surface shall be scored by
drawing a broom or burlap belt across the surface in the direction indicated by
the Engineer and to the finish as shown on the Drawings. Water shall not be
added to concrete surfaces at any time.

WALKS. CURBS. GUTTERS AND OTHER SIMILAR EXTERIOR CONCRETE

A.

Walks, curbs, gutters, and other similar exterior concrete shall be provided as
required by the Drawings. Concrete walks and other exterior concrete shall be
placed on subgrades prepared as specified in Section 02200 and shall be built to the
grades and lines shown and as required to meet adjoining and/or existing work.
Dampen subgrades before applying concrete.

An air entraining admixture shall be added in accordance with the
manufacturer's directions so as to produce concrete containing from 4-1/2
percent to 6-1 /2 percent of entrained air. The slump shall be not more than 3 inches
and not less than 2 inches. The concrete shall have a compressive strength of not
less than 4,000 pounds per square inch and the cement content shall be not less
than 611 pounds per cubic yard.

Walks and other exterior concrete shall be cured by covering first with sprayed-on
curing compound applied immediately after finishing and then also completely
covered with an impermeable fiber filled paper for a period of not less than 72 hours.

Exterior concrete work constructed during hot weather shall be protected, in addition to
the curing specified above, with Spencer Kellogg Anti-Spalling Compound, or
Carter-Waters "Dek-Seal," or equal, applied as soon as conditions will permit after
curing and when the concrete is clean and dry. The mixture shall be applied
uniformly in two applications, in accordance with the manufacturer's
recommendations. The second application shall not be made until after the first coat
has been completely absorbed by the concrete.

Expansion joints shall be provided in walks where shown and at intersection walks
and buildings. Expansion joints in walks shall be made with 1/2-inch thick pre-
molded, non-extruding expansion joint filler, "Flexcell," or "Meadows," or equal,
extending through the full thickness of the concrete except the upper 1/4-inch. There
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shall be set accurately in place to straight lines and concreted in. Edges of grooves,
expansion joints and edges of Walks shall be rounded to a 1/4-inch radius with
suitable grooving and edging tools. Walks shall be finished as specified for troweled
concrete except that final finishing shall be with wood floats or broomed, as directed, to
produce non-slippery surfaces. Direction of final floating or brooming shall be at
right angles to the length unless otherwise directed. Completed work shall be
finished true to line and grade when tested with a 10-foot straightedge shall not show a
variation of more than 1/4-inch from a straight line.

3.16 MISCELLANEOUS CONCRETE WORK
Miscellaneous concrete work shall be done as required by the Drawings and/or as specified.

3.17 TESTS OF CONCRETE

A.

City of Pooler
Revised 2024

Standard 6-inch diameter compression test cylinders shall be made in the field and
tested in the laboratory in accordance with ASTM C3I, C39 and C172. Test
cylinders shall be made in forms provided by the testing laboratory.

Advance tests of the concrete shall be made. Six standard 6-inch compression
cylinders, 3 to be tested in 7 days and 3 at 28 days, shall be made with the
proportioning and materials proposed to be used for each of the principal mixes
required for the work. The slump shall not be less than the greatest slump expected
to be used in the structure for each of the mixes. The tests made on the aggregates, as
required above, may be made a part of these tests, if suitably referenced on the re-
ports, which shall be issued for 7- and 28-day tests. These tests shall be repeated, if
necessary, because of channel in material or unsatisfactory results. The advance
testing may be waived at the request of the Contractor and with the Engineer's
approval if the concrete is being produced by an established ready-mix plant with
suitable records of mixes and testing and if the plant certifies that it will continue to
use the same materials involved in the recorded testing.

During the progress of the work, and for each different mix of concrete, a set of three
standard 6-inch concrete cylinders shall be made and tested for each and every day's
operation (or 8-hour shift) where more than 5 cubic yards of concrete are placed.
Make an additional set of three cylinders for each additional 50 cubic yards of
concrete where more than 50 cubic yards are placed in one day for 8-hour shift). The
Contractor shall be responsible for seeing that these cylinders are made; cast the
cylinders if testing laboratory personnel are not available. The cylinders of each set
shall be molded from the same sample of concrete and tested; one at 7 days and one
at 28 days. If high-early strength cement is used, then the tests shall be made at 3 and 7
days instead of at 7 and 28 days.

Also, from each sample of concrete used for test cylinders, make one slump test in
accordance with ASTM C143 and make one entrained air content test in accordance
with ASTM C231. Samples shall be collected in accordance with ASTM C172.

Each cylinder shall be marked with job name, Contractor's name, location of pour

and date of pour. Cylinders shall be taken to the laboratory as soon as practicable.
Keep cylinders in heavy, tightly sealed, plastic bags.
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3.18

3.19
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F. Tests of concrete shall be made as required in this Section. If any test cylinder shows
a strength of less than that required at 28 days, then the concrete represented by such
cylinder shall be further tested in accordance with Article 17.3 of ACI 301, except
that Paragraph 17.3.2.3 shall not apply if such further tests show a compressive
strength less than required, then the concrete shall be rejected and shall be
replaced with new work at the specified strength by the Contractor at his own
expense.

READY MIXED CONCRETE
Ready mixed concrete if used shall comply with these Specifications in all respects and with
ASTMCY%4.

CONCRETE FILL

Concrete fill to form slopes in channels, hopper bottom shapes in pits, and similar usage,
shall be provided as shown and shall conform to all applicable requirements in this Section.
Take special care to get good bond to the structural concrete. Surfaces to receive fill shall be
thoroughly cleaned of all laitance, droppings and dirt, by sandblasting or chipping, then
washed and swept to produce a clean concrete surface free of all foreign matter and all loose
particles. Surfaces shall be damp but not wet. Cover surfaces, horizontal and vertical, with
sand-cement grout before applying the fill concrete. Finish sand-cement grout before
applying the fill concrete. Finish surfaces with a steel trowel finish with sufficient accuracy
to prevent liquids from forming puddles on the finished surfaces.

END OF SECTION 03300
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SECTION 11064
SUBMERSIBLE RAW SEWAGE PUMPS AND ACCESSORIES

PART 1 - GENERAL

1.01

1.02

SUMMARY

This section specifies the requirements for be included the design, finishing, testing and
adjustment of submersible type raw sewage pumps, controls, check valves and plug
valves,andrelated items.

RELATED SECTIONS

Section 02710 — Sewer Force Mains

Section 16000 — General Provisions —

Electrical Section 16912 - Pump Station Control Panel (to be provided by
manufacture)

.03 GENERAL

City of Pooler
Revised 2014

A.

Each pump shall be suitable for service in raw, unscreened sewage with 3-nch
solids andshallbe capable of meetingtheflowandtotaldynamichead (TDH)as
shown on the construction plans. The submersible pumps shall be
manufactured by Grundfos or approved equal Grundfos or approved equal.

Submersible pumps shall be readily removable and replaceable without
dewatering the wet well or disconnecting any piping in the wet well.

Submersible pumps and motors shall be designed specifically for raw
sewage use, including totally submerged operation during a portion of each
pumping cycle. Pumps shall be capable of handling raw sewage and
passing spheres of at least three inches in diameter. Pump suction and
discharge openings shall be at least four inches in diameter.

The equipment covered by these specifications is intended to be standard
pumping equipment of proven ability as manufactured by a reputable firm
having at least five years’ experience in the production of such equipment.
The equipment furnished shall be designed, constructed, and installed in
accordance with the best practices and methods, and shall operate
satisfactorily when installed as shown on the drawings.

All parts shall be so designed and proportioned as to have liberal strength
and stiffness and to be especially adapted for the work to be done. Ample
space shall be provided for inspection, repairs, and adjustment. The pump
volute, motor and seal housing shall be high quality gray cast iron, ASTM
A-48, Class 30. All necessary foundation bolts, plates, nuts, and washers
shall be furnished by the equipment manufacturer, and shall be of Type 304
stainless steel. All external mating parts shall be machined, and Buna N
rubber O-ring sealed on a beveled edge. Gaskets shall not be acceptable.
Brass or stainless-steel nameplates giving the name of the manufacturer,
voltage, phase, rated horsepower, speed, and any other pertinent data shall
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be attached to each pump. The nameplate rating of the motors shall not be
exceeded.

The pumps shall be capable of handling raw unscreened domestic
wastewater and minimum three-inch diameter solid spheres. Pump
operation shall be controlled automatically by means of multi-sensor probe
sensors in the wet well. Pumps shall be mounted in the wet well as shown
on the Drawings.

In all lift station cases, the receiving system must have available capacity to
carry the proposed pump station discharge. Any upgrades required will be
the responsibility of the customer requesting the pump station.

Pump Bypass Line — All isolated lift stations with flows less than 300 gpm
and without upstream lift stations discharge shall include an approved pump
bypass line, approved coupling device and valving connected to the
discharge pipe after the check valves in order to utilize City Provided
Temporary Portable pumps and appurtenances during pump or control
failures. Pump Bypass Line shall comply with City of Pooler Details and
shall include City compatible female cam-lock fitting and plug valve.
Engineer to coordinate with City.

Isolated Emergency Power Hookup- All isolated lift stations (flows less than
300 gpm) and without upstream lift stations discharge shall be provided with
City approved transfer switch and panel coupling device (receptacle) to
connect a temporary portable external mounted generator in case a power
outage occurs and allows the City to provide a temporary portable generator
to power the lift station. Receptacle type shall be coordinated with City.
Generator receptacle shall be 200 amps for 240-volt stations and 100 amps
for 480-volt stations. Additionally, an 8” thick concrete generator pad shall
be provided. Pad shall be located and oriented such that all electrical
enclosures will remain outside any NFPA 820 designated hazardous area.
Pads shall be furnished to accommodate equipment load without cracking
or settling, but in no cases shall they be less than 3600psi concrete; 8”
minimum thick with 6x6/W1.4xW1.4 welded wire mesh reinforcement. Final
elevation shall be 8" above grade with 2’ sloped edges for rubber tire trailer
access. Horizontal sizing shall be coordinated with City.

For larger stations including lift station having flows over 300 gpm or having
upstream lift station discharge shall have additional requirements such as
but not limited to:

1. Permanent fixed generator/automatic transfer switch fully capable of
powering lift station and all ancillary facilities. The system shall be
provided complete with all necessary automatic starting equipment,
transfer switch, fuel tank, supply and return fuel oil piping, exhaust
system/silencer, generator output circuit breaker, and all other
necessary appurtenances for complete and operable system. Fuel
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capacity design shall be 48-hour minimum. Generator shall be
compliant with City of Pooler Specifications and Details.

2. Permanent bypass pump system for lift stations Pump bypass facility
shall be in accordance with City of Pooler Specifications and Details.

The City of Pooler reserves the right to determine whether an emergency
generator or a bypass pump will be required for the lift station.

Shop drawings shall be submitted indicating anticipated performance
curves of the following:

1. Capacity vs head curves
2. Brake horsepower curves
3. Hydraulic efficiency curves

4. Motor input KW curves
5. Certified motor data curves

Each curve shall cover the full range of operation from shutoff to maximum
capacity.

Shop drawings shall show the principal dimensions of the pump assembly,
including the size of suction and discharge and details of discharge connection,
guide bars, guide brackets, foundation details, lifting cables, shaft seals,
lubrication system, motor and casing, and power cable attachment. Shop
drawings will be specifically detailed for this project. Guide bars, guide brackets
and all hardware installed inside the wetwell shall be stainless steel.

1.04 QUALIFICATIONS OF MANUFACTURERS

The pump manufacturer shall maintain a fully staffed maintenance facility within twenty-
five miles of Pooler, Georgia. The facility shall be accessible to the Owner for inspection
prior to the awarding of the Contract. During inspection, the manufacturer shall
demonstrate that he has facilities capable of routine and emergency maintenance of
the pumps required bythis Specification. The facility shall have on-site shafts, seals,
impellers and related appurtenances necessary for routine and emergency
maintenance ofthe specified pumps.

PART 2 - MATERIALS

2.01

City of Pooler
Revised 2014

PUMP DESIGN

A.

Each pump shall have a flanged guide claw attached to the pump
discharge flange by an ANSI flange connection. A replaceable Nitrile
Butadiene Rubber (NBR) profile seal shall be provided as an integral part
of the guide claw to form a leak-proof seal with the base discharge elbow.
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2.02

2.03
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The guide claw shall direct the pump down by two vertical guide rails to the
discharge connection in a simple linear movement without tilting the pump
side wards. There shall be no need for any personnel to enter the wet well
in order to remove the pumps. No portion of the pump shall be supported
directly on the bottom of the wet well, guide rails or lifting chain. A cast iron
or fabricated steel base plate with integral guide rail holders shall be
provided. The base plate shall be designed with an integral 90° elbow.

PUMP CONSTRUCTION

A.

Major pump components including casing, impellers, motor frame shall be
of at minimum Class 40B cast iron with smooth surfaces devoid of
blowholes or other irregularities.

All exposed nuts or bolts shall be 304 stainless steel. All metal surfaces
coming into contact with the pumped media, other than stainless steel,
shall be protected by a factory applied impact-resistance powder coating
finish on the exterior of the pump.

Critical mating surfaces where watertight sealing is required shall be
machined and fitted with NBR O-rings. Joint sealing will be the result of
controlled compression of rubber O-rings in two planes and O-ring contact
of four sides without the requirement of a specific torque limit. Rectangular
cross-sectioned gaskets requiring specific torque limits to achieve
compression shall not be considered as adequate or equal.

Pump and motor shaft shall be the same unit. The pump shaft is an
extension of the motor shaft. The motor shaft shall be 316 stainless steel.
The pump and motor shall be shipped from the factory as a finished
product. Pumps that are assembled outside of the manufacture’s facility
are not allowed.

Pump housing and motor housing shall be fastened together by a 316
stainless steel clamp in lieu of bolts for easy serviceability.

CABLE AND CABLE ENRY SEAL

A.

The power cable shall be sized in accordance with NEC and ICEA
standards and shall be of sufficient length to reach the junction box without
need of splices. The outer jacket of the cable shall be oil resistant
chloroprene rubber.

The pump shall be equipped with a leak-proof stainless steel cable plug
where the unscreened conductors of the cable are cast into the plug by
means of a two-component sealant to prevent moisture from entering the
motor via the cable core.

The pump cable end (plug) shall incorporate in its design the ability to
quickly disconnect the power cable from the pump without the need to
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enter the pump. This cable plug shall allow the same plug to be utilized for
208/230/460-volt applications without the need to enter the pump.

2.04 PUMP MOTOR

2.05

2.06

2.07

City of Pooler
Revised 2014

A.

The pump motor shall be an induction type, IE3 component design with a
squirrel cage rotor, shell type design, housed in an air filled, watertight
chamber according to IEC class IP 68 and NEMA MG1, part 31. OQil filled
motors shall not be considered acceptable or equal. Stator housing to be
ASTM A-48 Class 40.

The motor shall be explosion proof and inverter duty rated approved for
use in Class 1, Division 1, Group C & D hazardous areas. The stator
windings and stator leads shall be insulated with moisture resistant Class H
insulation rated for 356°F (180°C).

The stator shall be trickle impregnated and heat shrunk fitted into the cast
iron stator housing. The use of bolts, pins or other fastening devices
requiring penetration of the stator housing is not acceptable. The motor
shall be designed for continuous duty handling pumped media of 104°F
(40°C) and capable of up to 20 spaced starts per hour.

The motor shall have voltage tolerance of plus or minus 10%. The motor
shall be designed for operation up to 104°F (40°C) ambient temperature,
with a temperature rise of class A not to exceed 176°F (80°C).

The motor horsepower shall be adequate so that the pump is non-
overloading throughout the entire pump performance curve from shut-off
through run-out. Service factor shall be 1.15.

COOLING SYSTEM

Pump shall be of submersible design cooled by ambient fluids with no additional
cooling system required.

BEARINGS

The pump shaft shall rotate on two bearings. Motor bearings shall be grease
lubricated for the life of the bearing. The upper motor bearing and the lower
bearings shall compensate for axial thrust and radial forces and shall consist of a
roller bearing and two angular contact ball bearings.

MECHANICAL SEALS

A.

Mechanical seal shall be a cartridge style encased with a 316 stainless
steel housing.

Primary seal faces shall be silicon carbide / silicon carbide and secondary
seal faces shall be carbon / ceramic.
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2.08 PUMP SHAFT
The pump shaft must be a short overhung and dynamically balanced to eliminate
shaft deflection. The motor shaft shall be 316 stainless steel.

2.09 IMPELLER

A. The enclosed single channel tube style impeller shall be of cast iron ASTM
A48 class 40B.

B. Single channel tube impellers shall be fitted with a 304 stainless steel
removable wear ring.

C. Single channel tube impellers shall be wet balanced.
D. The vortex style impeller shall be of cast iron ASTM A48 class 40B.
E. Vortex impellers to be balanced to ISO scale G 6.3.

2.10 VOLUTE
The pump volute shall be single piece cast iron, ASTM A48, Class 40 B, with NBR
coated 304 stainless steel stationary ring, with smooth passages large enough to
pass any solids that may enter the impeller. Minimum through let shall be 3”.
Pump housing and motor housing shall be fastened together by a 316 stainless
steel clamp in lieu of bolts for easy serviceability.

2.11 LIFTING BAIL
Lifting bail shall be cast 316 stainless steel bolted to the top of the pump. Bail
shall be constructed so that the pump is in proper position to connect to elbow.

212 AUTO COUPLING SYSTEM

A. Pumps shall be equipped with a complete auto coupling system to include
factory upper guide rail brackets, base elbow, guide claw. Fabricated non
factory components will not be accepted.

B. The upper guide rail bracket shall be 316 stainless steel.

C. The base elbow shall have a smooth interior to allow for specific solids
passage. Base elbow shall be gray cast iron, ASTM A-48, Class 35 or
better, with smooth surfaces devoid of blowholes or other irregularities.
Base elbows shall have a factory applied spray coating.

D. Minimum guide rail diameter shall be 2” for 4”-6” discharge and 1.5” for
2.5”-3" discharge. Guide rails to be 316 stainless steel with minimum
thickness of 0.15” (schedule 40).

City of Pooler 11064-6
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2.13 PUMP PROTECTION

2.14

City of Pooler
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A.

Each pump shall incorporate three thermal switches, one per stator phase
wind and be connected in series, to monitor the temperature of the motor.
Should the thermal switches open, the motor shall be stopped and an
alarm indication shall be activated. Pump should also include thermistor to
current stator temperature while pump is operating.

Pumps shall have one normally closed moisture switches. The moisture
switches shall be incorporated into the pump to sense moisture in the
bottom of the stator housing. The switch shall be wired in series so that if a
switch opens the motor is de-energized and the pump is stopped.

A water leakage sensor shall be installed in the seal chamber to monitor
the condition of the primary seal. The sensor shall measure the water
content in the oil and converts the value into an analog current signal. The
sensor shall measure the water content in the oil chamber from 0%-20%
and send a continuous 4-20mA signal to a factory supplied seal fail module
to allow for seal fail monitoring. This shall allow for constant trending of
seal leakage without the need to remove the pump from the wet well. The
sensor shall be fitted in a stainless-steel tube for mechanical protection.
Seal fail sensor in pump shall be FM Approved.

MIX FLUSHSYSTEM

A.

Provisions shall be incorporated inthe wetwell to mix the sewage for flushing prior
to the pumps coming on. Either of two systems are approved. The Grundfos
Compact Submersible Mixer System.

When the Grundfos System is used one pump in each sump shall be
equipped with a valve to provide mixing within the sump at the time of start-
up of the pump. The valve is to be mounted directly on the pump volute to
direct part of the pumped discharge to flush solids into suspension at the start of
each pumping cycle. The valve shall be open at the beginning of each pumping
cycle and close under full pump discharge pressure after an adjustable pre-
selected time. The valve shall be operated

by the liquid being pumped through a self-contained hydraulic system. No
external power source shall be required to operate the valve. Units using
electricalinputwill not be accepted.

Whenthe ABS System is used one RW 200-280 compact submersible mixer shall
be provided for each wetwell. The motor shall be water pressure tight
encapsulate modular motor with cast iron housing, oil chamber and propeller
form, together with the bracket, compact unit construction. Motor shall be
three (3) phase, insulation class F, protection class IP68. The rotor shaft shall
be supported in lubricated-for-life ball bearings. Tandem shaft sealing with lip
seal and silicon carbide mechanical seal. Asolidsdeflectionring shall protectthe
mechanical seal fom damage by ingress of solids or fibrous matter. Unit shall
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2.15

2.16

217

2.18

2.19

2.20
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be equipped with a blockage free propeller which will not be clogged by trash,
manufactured of castiron. The mixer bracket shall allowaselection ofvarious
anglesinthevertical plane. Swivelinginthe horizontal plane shall be facilitated
by the conical threaded pipe connection and the assembly shall be easily
removed from the wetwell.

DISCHARGE PIPING INWETWELL
Pump discharge piping inside the wetwcll of the lift station shall be ductile iron in
accordance with the requirements of Section 02710.

ACCESS FRAME AND COVER

Aluminum access frames complete with hinged and hasp-equipped aluminum,
designed for 300 Ib per square foot live load covers, upper guide holder and cable
holder shall be furnished. Each door shall have a safety handle to maintain the door
in the open position. Doors shall be of checkered aluminum plate. Cover guide bar
holders shall beintegral with the discharge connection.

LIOUID LEVEL SENSOR AND PUMP CONTROLLER

Liquid level sensor and pump controller shall be provided as specified in Section
16912.

CONTROL PANEL

The control panel shall be furnished by the pump supplier. See Division 16912 for
additional requirements.

FIELD TESTS, ADJUSTMENT AND START-UP

A. Alfer completion of installation, each pumping unit and all related equipment shall be
inspected and approved by a representative of the manufacturer as being
in compliance with the manufacturer's recommendations and requirements. After
such inspection, the equipment shall be tested by the manufacturer's representative
in the presence of the Owner and Engineer. Each pump shall meet the
performance requirements.

B. Field test results shall be provided by the Contractor. Results shall be within
minus one percent and plus five percent tolerance of the pump requirements
stated herein and shall be certified by the pump manufacturer after field
testing to be in conformance with the Contract Specifications. Pumps not
meeting these requirements shall be replaced.

C. Alignment of each pump unit shall be checked after installation of pump and
piping to determine that the base is not distorted, and pipe strain is not
present.

PUMP WARRANTY

The pump manufacturer shall warrant the pumps in writing against defects in
workmanship and material for a period of five (5) years or 10,000 hours of normal
use, operation and service. The warranty shall be in printed form and apply to all
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similar units. Warranty shall cover both parts and labor on a pro-rated basis after the
first year. The first-yearwarranty shall | cover 100 percent labor and materials cost.

The manufacturer shall furnish six sets of its Submittal Drawings, Operation and
Maintenance Instruction Manuals and parts List.

2.10 CHECK VALVES

2.11

City of Pooler
Revised 2014

A.

Check valves for 4-in to 24-in diameter shall be swing type tight closing,
resilient seated complete with outside lever and weight except where
otherwise noted and shall meet the requirements of AWWA C508. The
valves shall be constructed of cast iron, ASTM A126, Class B, bronze
mounted, single disc, with 175 psi working water pressure, non-shock and
hydrostatically tested at 300 psi. Valves shall be thermal bonded epoxy
coated on all ferrous surfaces internally and externally.

Hinge shafts shall bc constructed of nominal diameter stainless steel 18-8,
Type

316. The body seat ring shall be constructed of stainless steel or bronze.
The resilient rubber seat shall be securely attached to the valve disc. When
thereisno

flow through the line, the disc shall hang lightly againstits seatin practically a
vertical position. When open, the disc shall swing clear of the waterway.

Valves shall be so constructed thatdisc and body seat may easily be removed
and replaced without removing the valve from the line. Valves shall befitted
with an extended hinge arm with outside lever and weight. The position of
the weight shall be adjustable. Various weights shall be provided, and
installation approved by the Engineer. The lever shall be installed
horizontal in the closed position, for both horizontal and vertical pipeline
installations.

PLUG VALVES

A.

Plug valves shall be used on all sewer applications unless approved otherwise
by the Engineer. Plug valves shall be of the non-lubricated eccentric plug
type with a resilientseatseal. Plug valvesforburied service shall be furnished
with mechanical joint ends in accordance with ANSI Standard A21.11, latest
revision. Plug valves located in valve vaults or above ground shall be
furnished with flanged ends in accordance with ANSI 16.1, Class 125/150
standardfaced and drilled. Portareafor all valves shall be a minimum of 80%
ofthe full pipe area. Valve bodies shall be of ASTMA-126 Class B castiron. All
exposed nuts, bolts, washers, springs, etc. shall be stainless steel. Resilient
seat seals shall be of Buna-N or Neoprene, suitable for use in sewage
service.

Plug facing shall be non-metallic. The seat shall be nickel and welded to the

body of the valve. Valves furnished shall have their internal wetted surfaced

protected by nonmetallic coatings factory applied, thermally bonded and in ffi11
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conformance to AWWA Standard C550, latest revision.

Nominal valve pressure ratings, body flanges and wall thicknesses shall be in
full conformance to ANSI B16.1. Valves shall seal leak-tight against full rated
pressure in both directions.

Valves twoinches (2")and larger for direct bury shall have gear actuators with
2" square operating nut and shall be capable of opening valve at rated
pressure of 150 psi. All gearing shall be fully enclosed in a suitable housing
and be suitable for running in a lubricant with seals provided on all shafts to
prevent entry of dirt and waterinto the actuator. A suitable stop shall be setto
provide watertight shut off in the closed position at full rated pressure. All
exposed nuts, bolts and washers shall be stainless steel.

Valve actuators for buried or submerged service shall have seals on all shafts
and gaskets on the valve and actuator covers to prevent the entry of water.
Actuator mounting brackets for buried or submerged service shall be totally
enclosed and shall have gasket seals. All exposed nuts, bolts, springs, and
washer shall be stainless steel. Plug valves shall be Dezurik Eccentric Plug
Valves oranapproved equaland

shall be installed as shown on the Drawings.

212 REMOTE MONITORING AND CONTROL SYSTEM
The system shall be the Grundfos Connect (GC) system as manufactured and
maintained by Grundfos and have the functionality as listed.

City of Pooler
Revised 2014

A.

The pump station Remote Monitoring and Control system shall be an
internet-based platform. It will be able to provide the monitoring, control
and data management of the pumping system.

The Remote Monitoring and Control system shall provide remote access
to all relevant data and alarms from pumps, pump controllers and
auxiliary equipment such as sensors or meters.

Data from pump installations is cyclically transferred wirelessly via a
3G/4G wireless modem to a centrally hosted database and published to
subscribers on a secure web server provided by the supplier.

Data in the system should be updated every 5 minutes containing data
points for every 1 minute unless there is an interruption in connection.

Users have access via Internet/web browser to data from pump
installations that are registered to their own account.

The monitoring system is able to send out SMS and/or Email alarms to

defined on-call site personnel.

1. Users shall be able to configure the individual stations for which
they would like to receive alarms.
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G. The system requires either a direct hard-wired internet connection or
may use onsite 3G/4G coverage on a mobile telecommunications
network via a3G/4G data-modem connected to the pump system with a
wireless antenna.

H. The cellular connection shall use an e-sim module for connection to
multiple cellular networks.

l. The necessary hardware such as PC/ tablet-PC / Laptop or Smartphone
with web browser and internet connection shall be provided by others.

J. The hardware offered shall be based on a similar protocol
communication platform as the pump manufacturer to ensure data
communication reliability.

K. The system shall be capable of operating and functioning as follows:

1. Complete Overview — See the status of the entire system(s) on a
map or any digital image.

2. On- Line with pumps — remote monitoring, analysis and
adjustments via PC/ tablet-PC/ Smartphone using only a web
browser.

3. Trends and reports — Follow system performance and reveal

system problems as they happen.

Automatic event log and service log for all pumps in the system.

Shared documentation — Upload system documentation to a

secure server making it accessible to all relevant personnel.

6. Flexible on-call scheduling — Configurable rotating schedule of
personnel who are alerted via SMS/ email alarms in rotating
weekly schedules.

o s

7. Manage Pump Maintenance — Ability to plan service work based
on actual operating data and receive notification when service is
due.

L. The Grundfos GRM system shall monitor the following signals from the

pump station and display the status on screen in the system:
1 Level from analog level device (Al)

2 Backup high-level float switch status (D)

3 Backup floats circuit engaged or not (DI)

4. Phase monitor status (Dl)

5. HOA switch in AUTO for each pump (Dl)

6 Run feedback/status from each pump (DI)

7 Overload trip status for each pump (DlI)

8 Motor thermal sensor trip status for each pump (DI)

9. Motor seal-fail sensor trip status for each pump (DI)
10.  Amp draw for each pump (Al)

11.  Run times for each pump (tabulated in control system)
12.  Start counts for each pump (tabulated in control system)
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M. Additional monitoring capabilities:

1. The system shall be capable of calculating and monitoring flow
rates of the entire station and of each pump.

2. The system shall be capable of monitoring up to four custom
user-defined inputs from other devices, such as a generator, ATS,
diesel bypass pump, etc. and shall have the ability to set an alarm
condition for either the high or low state.

3. The system shall be capable of monitoring up to three user-
defined analog signals in addition to the analog signals for level,
amperage, discharge pressure, power, flow, and water in oil.

4. The system should be capable of monitoring a counter signal,
such as from a rain gauge.

5. The system should have the ability to configure up to one user-
defined relay output that can be energized/de-energized remotely
from the GRM system.

2.13. EMERGENCY STAND-BY GENERATORS
Provisions foremergency stand-by power will be included on all lift stations.

1. Isolated Lift Staton Emergency Power Hookup- All isolated lift stations
(flows less than 300 gpm) and without upstream lift stations discharge shall
be provided with City approved transfer switch and panel coupling device
(receptacle) to connect a temporary portable external mounted generator
in case a power outage occurs and allows the City to provide a temporary
portable generator to power the lift station. Receptacle type shall be
coordinated with City. Generator receptacle shall be 200 amps for 240-volt
stations and 100 amps for 480-volt stations. Additionally, an 8” thick
concrete generator pad shall be provided. Pad shall be located and
oriented such that all electrical enclosures will remain outside any NFPA
820 designated hazardous area. Pads shall be furnished to accommodate
equipment load without cracking or settling, but in no cases shall they be
less than 3600psi concrete; 8" minimum thick with 6x6/W1.4xW1.4 welded
wire mesh reinforcement. Final elevation shall be 8" above grade with 2’
sloped edges for rubber tire trailer access. Horizontal sizing shall be
coordinated with the City. The system shall be in accordance with City
Details and specifications.

2. Permanent Fixed Emergency Power System - For larger stations including
lift station having flows over 300 gpm or having upstream lift station
discharge shall have permanent fixed generator/automatic transfer switch
fully capable of operating the station and all its systems at full capacity with
all pumps operating and all ancillary facilities. The system shall be provided
complete with all necessary automatic starting equipment, transfer switch,
fuel tank, supply and return fuel oil piping, exhaust system/silencer,
generator output circuit breaker, and all other necessary appurtenances for
complete and operable system. Fuel capacity design shall be 2-day
minimum. The generator set shall consist of a diesel fuel engine directly
coupled to an electric generator, together with the necessary controls and
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accessories to provide continuous electric power to the pump station for
the minimum duration of a 48-hour failure of the normal power supply.
Generator shall be compliant with City of Pooler Specifications and Details

A complete engine generator system shall be furnished and installed with
fuel transfer pump, double lined fuel tank, battery, battery charger, muffler,
radiator, control panel, remotely mounted automatic transfer switch, and all
other accessories required for an operational system. All materials and
parts of the generator set shall be new and unused. Each component shall
be of current manufacture from a firm regularly engaged in the production
of such equipment and shall meet City detail and specification
requirements. The set shall be of a standard model in regular production at
the manufacturer's place of business. Units and components offered under
the specifications shall be covered by the manufacturer's City Required
warranty on new machines. Generator shall be compliant with City of
Pooler Specifications and Details.

214 PUMP BYPASS LINE - All isolated lift stations with flows less than 300 gpm and
not receiving any upstream lift stations discharge shall include an approved pump
bypass line, suitable for use with temporary pumps and for force main pigging.
Pump Bypass Line shall comply with City of Pooler Details and shall include City
compatible female cam-lock fitting and plug valve. Engineer to coordinate with
City.

2.15 BY-PASS PUMP SYSTEM- All Lift Stations having flows over 300 gpm or
receiving upstream lift station discharge shall have a Permanent bypass pump
system with full flow capacity of lift station. The pump bypass system shall be in
accordance with City of Pooler Specifications and Details and contractor shall
coordinate with City of Pooler.

END OF SECTION
11064
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SECTION 16000
GENERAL PROVISIONS -
ELECTRICAL

1.01 SCOPE OF WORK:

A. Provide all labor, materials, equipment and supervision to construct complete and
operable electrical systems as indicated on the drawings and specified herein, for
Lift Stations for The City of Pooler. All materials and equipment used shall be
new, undamaged and free from any defects.

1.02  REFERENCE STANDARDS:

A. Applicable provisions of the State and Local Codes and of the following codes and
standards are hereby imposed on a general basis for electrical work:

1. NEC, National Electrical Code (NFPA No. 70), 2020 Edition with 2021 Georgia
Ammentments.
2. Electrical Ordinance, City of Pooler, Current Edition.

1.03 COORDINATION:

A. Coordinate work provided under this division of the specifications with work
provided under other divisions of the specifications and work provided by owner,
where applicable.

1.04 PROJECT STAFFING:

A. The Contractor shall provide an electrical superintendent to plan, layout and supervise
all work performed under this contract. The superintendent shall have a
minimum of 5 years experience in the supervision of projects of similar size and
shall have a State of Georgia unrestricted electrical contractor’s license. The
Contractor shall submit a resume for the proposed superintendent, for approval by the
Engineer, prior to beginning work.

1.05 UTILITY CONNECTIONS:

A. Coordinate the connections of electrical systems with exterior power services.
Comply with requirements of governing regulations, and the specific utility
companies.
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1.06  PERMITS AND TEST; ELECTRICAL WORK:

A.

Submit a record copy (for Owner's records) of electrical work notices, permits,
licenses, inspection or test reports, and similar items obtained in response to
governing and imposed codes, regulations and standards.

1.07 ELECTRICAL DRAWINGS:

A.

Do not scale the electrical drawings. Obtain all dimensions from dimensioned
drawings, field measurements and shop drawings.

Electrical contract drawings are diagrammatic and indicate the general
arrangement and connection of equipment and devices. The contractor shall
review product data sheets, wiring diagrams, manufacturer’s installation
instructions, etc. and provide the connections required to place equipment into
service. Do not rely solely on the conductor counts shown on the drawings.

Discrepancies shown on different drawings, between drawings and specifications
or between documents and field conditions shall be brought to the attention of
the Architect.

1.08  EQUIPMENT REQUIRING ELECTRICAL SERVICE:

A.

City of Pooler
Revised 2024

Provide electrical connections for all electrically driven equipment. Except as
otherwise indicated, the final connections are electrical work. Obtain a copy of
the shop drawings of equipment. Review shop drawings to verify electrical
characteristics and to determine rough-in requirements, final connection
requirements, and location of disconnect switch, etc. Keep a copy of these shop
drawings at the project site throughout the course of construction.

Equipment to be connected includes, but is not limited to the following:

1. Submersible Pumps
2. Pump Control Panel

The design of circuits for electrically driven equipment is based on the product of
one manufacturer and may not be representative of all acceptable manufacturers.
If equipment furnished has differing characteristics, make necessary adjustments
to circuit components at no additional cost to the Owner, subject to the approval
of the Architect.
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1.09  EQUIPMENT REQUIRING INSTALLATION:

A. Equipment requiring installation shall include, but not be limited to the following:

1. Pump Control Panel
2. Liquid Level Sensors

B. It shall be the responsibility of this Contractor to determine the requirements by
reviewing the contract documents and meeting the Superintendent of the trade
involved to review submittal data, shop drawings, etc.

PART 2 - PRODUCTS Not Applicable.
PART 3 - EXECUTION

3.01 ROLE OF THE SUPERINTENDENT:

A. The Division 16 Superintendent’s duties shall include, but not be limited to
the following:

1. Planning and layout of the work.

Coordination with other trades and the local utility company.

3. Posting addenda and changes in the work to maintain the Record Documents
and to ensure that Division 16 personnel are working from up-to-date
drawings and specifications.

4. Supervision of all Division 16 personnel.

5. Ongoing review of work in place to ensure compliance with the Contract
Documents.

6. Administrative duties as required to fulfill the requirements of the General
Conditions, Special Conditions and Division 1 specifications.

3.02 PROTECTION OF THE WORK :

A. Protect the work during the course of construction. Do not install any equipment
or materials until the proper environmental conditions have been established.

B. Store materials in the manner recommended by the manufacturer until materials
are installed. Materials rated for indoor use shall not be stored outdoors regardless
of the packaging in which the materials are shipped.

C. Protect incomplete conduit runs, outlet boxes, etc. from the entry of water or
construction debris. Do not install equipment enclosures, wiring devices or
conductors until the site is ready and the danger damage to the equipment is
minimal.
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D. Install temporary protective covers over equipment mounted on the building
exterior to prevent corrosion damage during cleaning of the building exterior, by
others.

E. Install temporary protective covers over equipment to prevent corrosion
damage during cleaning or other operations which may damage equipment.

F. Clean all equipment, inside and out, upon completion of the work. Scratched or
marred surfaces shall be touched-up with touch-up paint furnished by the
equipment manufacturer.

G. Replace all equipment and materials that become damaged.

3.03 CUTTING AND PATCHING:

A. Do not cut and patch. All penetrations required to do this work shall be cast in
places.

3.04 INTERFACE OF ELECTRICAL WORK WITH OTHER TRADES:

A. Where electrical work must adjoin or abutt to work installed by other trades,
engage the services of the other trade to interface the work. Under no
circumstances shall the Contractor performing work under this Division of the
specifications modify or alter work installed by others.

END OF SECTION 16000
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SECTION 16054
ELECTRICAL
SUBMITTALS

PART I - GENERAL
1.01 GENERAL:

A. Submit for review by the Engineer a schedule with engineering data of materials
and equipment to be incorporated in the work. Submittals shall be supported by
descriptive materials, i.e., catalog sheets, product data sheets, diagrams,
performance curves and charts published by the manufacturer, to show
conformance to Specifications and Plan requirements; model numbers alone shall be
acceptable. Data submitted for review shall contain all information to indicate
compliance with Contract Documents. Complete electrical characteristics shall be
provided for all equipment.

B. The purpose of shop drawing review is to demonstrate to the Engineer that the
Contractor understands the design concept. Review of such drawings, schedules, or
cuts shall not relieve the Contractor from responsibility for deviations from the
drawings or specifications unless he has, in writing, called attention to such
deviation at the time of submission, and received from the Engineer, in writing
permission for such deviations.

1.02  RESPONSE TO SUBMITTALS:

A. Shop drawings shall be evaluated by the Electrical Engineer in accordance with
the following classifications:

1. "No Exceptions Taken": No corrections, no marks. Items may be ordered.

2. "Make Corrections Noted": A few minor corrections. Items may be ordered
as marked up without further resubmission.

3. "Revise and Resubmit": Minor correction. Item may be ordered at the
Contractor's option. Contractor shall resubmit drawings with corrections
noted.

4. "Rejected": Major corrections or not in accordance with the contract
documents. No items shall be ordered. Contractor shall correct and resubmit
drawings.

1.03 FORMAT:
16054 - 1
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A. Prior Approvals and Shop Drawings must be received by mail or hand
delivered. Submittal data received by facsimile machine is not acceptable and
will not be reviewed.

1.04 EQUIPMENT AND MATERIALS REQUIRING SUBMITTALS:

A. Section 16000 - General Provisions
1. Superintendent’s qualifications

B. Section 16111 - Raceway Systems

1. Raceways

2. Outlet Boxes and Covers
3. Pull Boxes

4. Conduit Bodies

5. Connectors and Couplings
6. Corrosion Protection

C. Section 16126 - Safety and Disconnect Switches
1. Safety Switches
D. Section 16127 - Electrical Grounding, 600V and Below

1. Ground Rods
2. Ground Rod Enclosures

E. Section 16166 - Surge Suppression

Enclosure

Installation instructions
Dimensional data
Manufacturer’s data sheet

bl e

F. Section 16210 — ENGINE DRIVEN EMERGENCY POWER SUPPLY SYSTEM
1. Refer to paragraph 1.04
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G. Section 16912 - Pump Station Control Panel

9.

S NG i e

Complete shop drawings
Schematic wiring diagrams
Liquid Level Sensors
Ammeters

Current Transformers
Circuit breakers

Starters

Panel layouts
Transformers

10. Enclosure

11. Generator Receptacle
12. Manual Transfer tch

PART 2 - PRODUCTS

Not Applicable.

PART 3 - EXECUTION

3.01 MANUFACTURER'S DATA:

A. Include the manufacturer's comprehensive product data sheet and
installation instructions.

B. Where operating ranges are shown, mark data to show portion of
range required for project application.

C. Where pre-printed data sheet covers more than one distinct product-size,
type, material, trim, accessory group or other variations, delete or mark-out
portions of the pre-printed data which are not applicable.

3.02 EQUIPMENT LIST:

A. Where more than one type of a product is being used (i.e. starters,
disconnects, breakers, etc.) provide a list with each submittal correlating the
type and size of product to the load served.

City of Pooler
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3.03 TEST REPORTS:

A. Submit test reports which have been signed and dated by the firm
performing the tests and prepare in the manner specified in the standard or
regulation governing the tests procedure as indicated.

END OF SECTION
16054

16054 - 4
City of Pooler
Revised 2024



SECTION 16111
RACEWAY SYSTEMS

PART 1 - GENERAL

1.01 SCOPE OF WORK:

A. The requirements of this section apply to all electrical raceway systems installed under
this contract. Electrical raceway system is defined to include but not be limited to all
electrical raceways, boxes, fittings, supports, and other components necessary for a
complete system.

PART 2 - PRODUCTS

2.01 ELECTRICAL RACEWAYS:

A. The types of electrical raceways acceptable for use on this project include the
following:

2.02 RIGID GALVANIZED STEEL CONDUIT (RGS):

A. Concealed or exposed; below grade and above grade metallic raceway system for all
current carrying conductors.

2.03 RIGID NON-METALLIC CONDUIT (SCHEDULE 80 PVC):

A. For system and surge protection grounding conductors only.

2.04 CONDUIT BODIES:

A. Provide Form 7 galvanized steel or cast metal conduit bodies constructed with
threaded conduit ends, removable cover, and corrosion resistant screws.

2.05 CONNECTORS/COUPLINGS:

A. Connectors/couplings for use with aluminum and RGS conduit shall be Myers type
hubs.

16111 -1
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PART 3 - EXECUTION

301 RACEWAY INSTALLATION - GENERAL.:

A. Give the right-of-way in confined spaces to piping which are less conformable than
electrical services.

B. Complete the installation of electrical raceways before starting installation of cables
within raceways.

C. Metallic raceway systems shall be made electrically continuous to provide a low
impedance path to ground for faults, as required by the NEC.

3.02 INSTALLATION:

A. Tools using open flames are not acceptable for bending PVC conduit. Any section of
conduit discolored or deformed in any way shall be cut out and replaced.

3.03 SUPPORTS:

A. Raceways:

1. Support all components of the electrical raceway system using toggle bolts on
hollow masonry units; by concrete inserts or expansion bolts on concrete or brick;
by machine screws, welded threaded studs, or spring-tension clamps on steel work.
All hardware shall be 316 Stainless Steel.

2. Support individual raceways with conduit straps or clips.

3. All supports shall be listed for the purpose. The use of makeshift supports is not
acceptable. The use of wire ties or tie wraps to support raceways is unacceptable.

4. Support conduits at distances required by the National Electrical Code.

3.04 CORROSION PROTECTION:

A. Corrosion protection for underground metallic conduits shall be by one of the
following means: field-wrapped with 3M Scotchrap No. 50, 2-inch wide (minimum),
with a 50 percent overlay, or shall have a factory-applied polyvinyl chloride, plastic
resin, or epoxy coating.
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B. All supporting materials shall be hot-dipped galvanized after fabrication or provide an
equivalent level of corrosion protection. Protect exterior raceway systems from
damage while the building exterior is cleaned. Replace any portions of the system
showing signs of rust at the time of final inspection.

3.05 EXCAVATION, TRENCHING AND BACKFILLING:

A. Perform all excavating, trenching and backfilling to install work of this project in
accordance with applicable sections of Section 02221 of the specifications and ANSI
C2.

B. Secure conduits in trench to eliminate unnecessary curvature and to prevent
movement of conduits while backfilling.

C. Maintain 6" vertical separation between conduits installed one above the other.
Backfill and compact each layer separately. The minimum cover requirements
specified herein shall be referenced to the uppermost layer of conduits.

D. Maintain minimum 12" horizontal and 6" vertical separation between conduits of
different systems and between other underground utilities.

E. Backfill shall be free of rocks, sticks, roots, trash or other debris which may injure
conduits or diminish compaction.

F. All service conduits shall be installed with a minimum cover of 24". Power conduits
shall be installed with a minimum cover of 18". Communications conduits shall be

installed with a minimum cover of 18".

306 RACEWAY LAYOUT:

A. Unless noted otherwise, the layout of raceway is the responsibility of the Contractor.
Provide pull and points as required by the NEC and ensure that all such points are
readily accessible and not blocked by ducts, pipes, etc.

END OF SECTION 16111
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SECTION 16126
SAFETY AND DISCONNECT SWITCHES

PART I - GENERAL

1.01 SCOPE OF WORK:

A.

The requirements of this section apply to all safety and disconnect switches
installed under this contract.

1.02  QUALITY ASSURANCE

A.

B.

Manufacturers: Provide products produced by one of the following (for each type
of switch):

1. Square D Company
2. Eaton

Submittals: Refer to Section 16054 for requirements.

PART 2 - PRODUCTS

2.01 SAFETY AND DISCONNECT SWITCHES:

A.

Provide heavy duty type, stainless steel enclosed safety switches, incorporating
quick- break type switches, constructed so switch blades are visible in "OFF"
position with the door open. Switches shall be equipped with operating handles
which are an integral part of the enclosure base and whose positions are easily
recognizable. Switches shall be padlockable in the "OFF" position. All current
carrying parts shall be constructed of high-conductivity copper and silver-tungsten
type switch contact. All switches shall be UL listed. Switches shall have engraved
plastic nameplates indicating the load served, load rating and the branch circuit
number.

(Ex: Pump No. 1
35.5A, Iph, 208V
Fed from HA-2)

Switches shall be non-fused type unless indicated otherwise or unless required by
the manufacturer of the driven equipment. Where fuses are required, provide fuses
of the type recommended by the equipment manufacturer.
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C. Nameplates shall be screwed and glued to the enclosure.
PART 3 - EXECUTION

3.01 INSTALLATION:
A. Install switches in accordance with the installation details on the drawings.

B. Group and lace conductors within enclosure with nylon tie straps.

END OF SECTION 16126
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SECTION 16127
ELECTRICAL GROUNDING, 600V AND BELOW

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A.

The extent of electrical grounding work is as indicated on drawings and required by this
section of the specifications. Grounding of electrical installations comprises both system
and equipment grounding, and includes, but is not necessarily limited to, metal raceways,
panelboard enclosures, cable shields, junction boxes and other non-current-carrying
metallic parts of equipment.

1.02  QUALITY ASSURANCE

A. Acceptable Manufacturers: Use products of manufacturer’s regularly engaged in the

B.

production of grounding systems products. All materials shall be U.L. listed.

Submittals: Refer to Section 16054 for requirements.

PART 2 - PRODUCTS

201 MATERIALS AND COMPONENTS

A.

General: Except as otherwise indicated, provide for each electrical grounding indicated
or required, complete assembly of materials, including but not necessarily limited to
cable, wire connectors, terminals, grounding rods/electrodes, bonding jumper braid, and
other items and accessories needed for a complete installation. Where more than one
type meets indicated requirements, selection is Installer's option. Where material or
component is not otherwise indicated, provide products complying with NEC, and
established industry standards.

Electrical Grounding conductors: Unless otherwise indicated, provide bare or green
insulated stranded copper electrical grounding conductors sized according to NEC or as
shown or specified. Provide green insulated for conductors sized No. 10 AWG and
smaller.

Connectors: Connection to ground rods (outside of panels) shall be exothermic weld
and shall be U.L. listed.

16127 -1
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D. Ground Rods: Sectionalized steel with copper-welded exterior, 3/4" dia. x 10.

PART 3 - EXECUTION

3.01 INSTALLATION OF ELECTRICAL GROUNDING

A.

City of Pooler
Revised 2024

The grounding of the service equipment and separately derived systems shall be as
indicated on the drawings or as specified herein.

Bond to metal piping systems.

Ensure that metal-to-metal contact is made between grounding connectors and painted
or coated surfaces of equipment enclosures, piping systems, etc.

Where concrete penetration is necessary, non-metallic conduit shall be cast flush with
the points of concrete entrance and exit so as to provide an opening for the ground
wire and the opening shall be sealed with a suitable compound after installation of the
ground wire.

Metallic raceway systems shall be made electrically continuous to provide a low
impedance path to ground for faults, as required by the NEC.

Install an equipment grounding conductor in all branch circuit and feeder raceways,
sized in accordance with Article 250 of NFPA 70. Bond equipment grounding
conductors to all outlet boxes with a screw used for no other purpose. Connect the
equipment grounding conductor to device grounding terminals.

Install an enclosure for each ground rod, similar to Quasite “PC” style, open bottom
box, with nominal dimensions of 17" long x 11" wide x 12" deep. Box cover and
installation method shall be suitable for light vehicular traffic (8000 Ibs over a 10"
square). Box cover shall be locking type and have the logo “GROUND”.

1. The rod and exothermic connection to the grounding electrode conductor shall be
accessible from within enclosure. Fill the lower 2" of enclosure with crushed
rocks. Top of enclosure shall be flush with finished grade.

2. Install boxes in accordance with the manufacturers’ instructions for the loading
indicated. Note that full vehicular traffic rating requires the box to be encased in

concrete and use of steel cover.

Bonding Bushings and locknuts: Bushings and locknuts shall be required for:.
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Bushings shall be connected to the respective enclosure by an equipment grounding
conductor sized in accordance with Article 250 of the NEC.

3.02 TESTING

A. Upon completion of installation of electrical grounding system, test resistance of each

City of Pooler
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ground rod installation using the "Fall of Potential" or other approved method.
Ground resistances shall be measured in normally dry conditions not less than 48
hours after rainfall. Where tests show resistance to ground is over 10 ohms, take
appropriate action to reduce resistance to 10 ohms or less by driving additional
sections of ground rods and/or by chemically treating soil encircling ground rod; then
retest to demonstrate compliance. Provide forms to record the data as the tests are
conducted. Forms shall be signed by the person conducting the test.

END OF SECTION 16127
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SECTION 16167
SEPARATELY ENCLOSED CIRCUIT BREAKERS

PART I - GENERAL

1.01 SCOPE OF WORK:

A. Provide circuit breakers of ratings as indicated on the drawings and as specified
herein.

1.02  QUALITY ASSURANCE:

A. Acceptable Manufacturers:

01. Square D Co.
02. Eaton

B. Compliance/Labels:

01. Equipment shall comply with the latest applicable standards of NEMA PB-1 and
UL 67.
02. Where circuit breakers are used as service entrance equipment, they shall comply

with all NEC and UL requirements for service entrance and UL service entrance
label shall be provided.

C. Submittals: Refer to Section 16054 for requirements.
PART 2 - PRODUCTS

2.01  General: Provide circuit breakers, enclosures and auxiliary components of types, sizes and
ratings indicated. Enclosure shall be NEMA 4X outdoors and be constructed of code
gauge stainless steel constructed without knock-outs.

2.02 Circuit Breakers: Provide bolt-in type, heavy duty, quick-make, quick-break, thermal-
magnetic molded case circuit breakers. Breakers shall be large E-frame type. Q-frame
breakers are not acceptable. Multi-pole breakers shall be common trip. Anti-turn
solderless, pressure type connectors shall be provided suitable for aluminum/copper wire.

2.03  Provide with laminated plastic nameplate engraved with equipment served, voltage, and
ampererating/type fault current rating, date, and feeder origination. Nameplate shall be
screwed and glued to circuit breaker enclosure.

16167 - 1
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Ex:Pump No. 1
20 HP
480V, 3 phase, 3W
14,000 AIC
Fed from SWBD
9/96
PART 3 - EXECUTION
2.04 GENERAL:
A. Label enclosed circuit breakers the same as specified for disconnect switches.
B. Do not splice conductors in circuit breaker enclosure.

C. Group and lace conductors within enclosure with nylon tie straps.

2.05 ADJUST AND CLEAN:

A. Adjust operating mechanism for free mechanical movement.

B. Touch-up scratched or marred surfaces to match original finish.

END OF SECTION 16167
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SECTION 16210

ENGINE DRIVEN EMERGENCY POWER SUPPLY SYSTEM

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.02 SUMMARY

A.

The work required under this section of the specifications consists of the installation
of the complete Engine Driven Emergency Power Supply System. All materials and
devices which are an integral part of this system shall be provided under this section
of the specifications.

Definition: The Emergency Power Supply System (EPSS) shall consist of one or
more engine driven generator sets, each of which contains an engine directly coupled
to an electric generator, together with the necessary switchgear, controls,
accessories, transfer devices, and fuel supply to provide electric power for the
duration of any failure of the normal power supply.

1. Automatic Transfer Switch (ATS): An automatic transfer switch is self-acting
equipment for transferring one or more load conductor connections from one
power source to another.

For this project the contractor shall provide one 175kW/219kVA diesel engine-
generator set with permanent magnet excitation, a 150mph wind rated, sound
attenuating, aluminum housing, 24 hr fuel capacity double wall sub-base tank, a
400A 4-pole automatic transfer switch with programmed transition.

The manufacturer of the generator set shall also be the manufacturer of the engine
provided with the set. Equipment with engine from third party manufacturers will
not be accepted or approved.

1.03 QUALITY ASSURANCE

A.

City of Pooler
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The following specifications and standards are incorporated into and become a part
of this specification by reference.

1. National Fire Protection Association (NFPA):
a. NFPA-37 Combustion Engines
b. NFPA-70 National Electrical Code. Equipment shall be suitable for use
in systems in compliance to Article 700, 701 and 702.
c. NFPA-110 Emergency and Stand-By Power Systems. The generator set
shall meet all requirements for Level 1 systems. Level 1 prototype tests
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required by this standard shall have been performed on a complete and
functional unit, component level type tests will not substitute for this
requirement.

Electrical Generating Systems Association (EGSA) Standards:

a. EGSA CEP2 Codes for Emergency Power by States and Major Cities

b. EGSA GTD3 Glossary of Standard Industry Terminology and Definitions

c. EGSAECBI1 Performance Standard for Engine Cranking Batteries

d. EGSA TSS1 Performance Standard for Transfer Switches for use with

Engine Generator Sets

EGSA BCES1 Performance Standard for Battery Chargers

f. EGSAICAE1 Performance Standard for Electric Generator Set
Instrument Control and Auxiliary Equipment

Institute of Electrical and Electronics Engineers (IEEE) Standards:

a. IEEE 446 IEEE Recommended Practices for Emergency and Standby
Power Systems for commercial and industrial applications.

b. IEEE 472 Voltage Surge Withstand Capabilities

National Electric Manufacturers Association (NEMA) Standards:

a. NEMA MGI1-1998 part 32. Alternator shall comply with the requirements
of this standard.

b. ICS1-109 Test and Test Procedures for Automatic Transfer Switches

c. ICS 10-2005 Part 1 A.C. Automatic Transfer Switch

Underwriters Laboratories Inc. (UL) Publications:

a. UL 1008 Automatic and Non-Automatic Transfer Switches

b. ULS508. The entire control system of the generator set shall be UL 508
listed and labeled.

c. UL142 — Sub-base Tanks

d. UL 1236 — Battery Chargers

e. UL2200 — The generator set shall be listed to UL2200 or submit to an
independent third-party certification process to verify compliance as
installed.

American National Standards Institute (ANSI):

a. (C37.90aVoltage Surge Withstand Capability

Environmental Protection Agency (EPA):

a. EPA/530-SW-85-009 Leaking Underground Storage Tanks (LUST)

The control system for the generator set shall comply with the following

o

requirements.
a. CSA C22.2, No. 14 — M91 Industrial Control Equipment.
b. ENS50082-2, Electromagnetic Compatibility — Generic Immunity

Requirements Part 2: Industrial

c. EN55011, Limits and Methods of Measurement of Radio Interference
Characteristics of Industrial, Scientific and Medical Equipment.

d. FCC Part 15, Subpart B.

e. [EC8528 part 4. Control Systems for Generator Sets

f.  IEC Std 801.2, 801.3 and 801.5 for susceptibility, conducted and radiated
electromagnetic emissions.

The generator set manufacturer shall be certified to ISO 9001 International

Quality Standard and shall have third party certification verifying quality
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assurance in design/development, production, installation and service, in
accordance with ISO 9001.

Acceptable Manufacturers: Products of the following manufacturers, which comply
with these specifications, are acceptable:

1. Engine Driven Generator Sets:
a. Caterpillar
b. Cummins/Onan
c. MTU
d. Kohler
2. Transfer Switches:
a. ASCO 7000 Series with Microprocessor Controller
b. Cummins/Onan OTEC Series with Power Command 40-01 Controller
3. Sub-Base Fuel Tanks:
a. JRS
b. Globel

Equipment Dimensions:

1. Dimensions indicated on the drawings are maximum allowable and shall not be
exceeded. Where equipment of acceptable manufacturers listed exceeds the
maximum dimensions, products of such manufacturers shall not be acceptable.

Coordination:

1. Review shop drawings submitted under this and other sections, as well as other
divisions, to ensure coordination between work required among different trades.
Coordinate the installation sequence with other contractors to avoid conflicts
and to provide the fastest overall installation schedule. Coordinate installation
with structural features, equipment installed under other sections of the
specifications, and electrical equipment to ensure access and to insure clearance
minimums are provided.

1.04 SUBMITTALS

A.

City of Pooler
Revised 2024

Refer to the SHOP DRAWINGS, PRODUCT DATA AND SAMPLES Section for
required procedures.

Manufacturer's Product Data:

1. Submit material specifications and installations data for products specified
under Part 2 - Products to include:
a. Engine driven generator sets
b. Transfer switches
c. Sub-base fuel tanks

Shop Drawings: Submit shop drawings to indicate information not fully described
by the product data to indicate compliance with the contract drawings. Submittals
containing less than the information listed below will be rejected.
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Shop drawings for the engine driven generator sets shall contain not less than

the information listed as follows:

a. Certification that the engine driven generator set(s) furnished will serve
electrical loads indicated including motor starting loads with type(s) of
starting indicated.

b. Stand-by rating of engine driven generator set(s) including voltage and
phase.

c. Frequency and voltage regulation with maximum voltage dip and time of

recovery to stable operation.

Output voltage adjustment range in percentage of rated plant voltage.

Alternator type and method of connection to prime mover.

Components contained in alternator instrument panel.

Rating of engine at operating speed, engine cycle and number of cylinders.

Type of engine lubrication system and verification of components

specified.

Type of engine governor.

Components contained in engine instrument panel.

Fuel consumption at V4, ', ¥ and full load.

Starting batteries including ampere hour rating.

Verification that all accessories specified is to be provided. This includes

cold weather starting aid with rating and voltage indicated, exhaust system

with muffler type indicated, and outdoor housing (where applicable) with
verification of space available within housing for batteries.

Line and machinery constants of the generator furnished.

Terminal board connection diagram where reconnectable generators are

specified.

p. Circuit breaker type, rating, A.I.C. rating and cable capacity of lugs.

Shop drawings for the transfer switch shall contain not less than the information

listed as follows:

a. List of accessories contained in the control panel.

b. Withstand rating in RMS symmetrical amperes.

S -FT S PR oA

S

D. Quality and Service:

City of Pooler
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1.

All materials and parts of the EPSS shall be new and unused. Each component
shall be of current manufacture from a firm regularly engaged in the production
of such equipment. Units and components offered under these specifications
shall be covered by the manufacturer's parts and labor warranty for a minimum
of five (5) years from date of Owner acceptance of the project on a new
machine, a copy of which shall be included in the shop drawings submittal.
Submittals will be accepted only on engine driven generator sets and transfer
switches which can be properly maintained and serviced without requiring the
Owner to stock spare parts or wait longer than twenty-four hours for service.
Submittals shall include the nearest location of permanent parts outlet from
which parts may be obtained and written assurance that trained service
personnel will be available on twenty-four hour's notice. Units with service
centers more than 100 miles from project site will not be accepted.
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Record Drawings

1.

Include in each set three sets of operating, maintenance, and parts manuals
covering all components for the EPSS. Each supplier shall provide instructions
to the Owner in operation and maintenance of his equipment, both in written
form and with on-site personnel for a minimum of six hours.

A schedule of each motor, indicating actual horsepower and means of starting,
connected to the EPSS shall be provided to the Owner with the record drawings.

PART 2 — PRODUCTS

2.01 ENGINE DRIVEN EMERGENCY POWER SUPPLY (EPS)
A. Engine

1. The engine driven emergency power supply (EPS) shall be an internal
combustion diesel driven prime mover. The generator set shall have the
following characteristics:

a. 175 KW Capacity — Minimum*

b. 219 KVA Capacity — Minimum*

c. 480Y/277 Volts

d. 60 Hertz

e. 0.8 Power Factor

f. 3 Phase

g. 4 Wire
The generator set must be sized to start and run the loads shown within the
parameters specified. Maximum voltage drop to be 20%.

2. Maximum one-step load at 0.8 P.F. is 98.7 KW (step 1). The load to be served
by this generator set consists of 7.5kVA non-inductive load plus 128 total motor
horsepower. The motors shall be started as shown in the following table:

Sequence Horse Power Code Letter Starting Method
1. Initial Load 7.5kVA - -
1. Pump No. 1 64 HP (85A) G RVSS
2. Pump No. 2 64 HP (85A) G RVSS
Set RVSS for a maximum inrush of 300% FLA.

3. The rated net horsepower of the engine at the generator synchronous speed, with
all accessories, shall not be less than that required to product the KW specified
in paragraph 1 above. The horsepower rating shall take into account generator
efficiency and all accessory losses such as fans, battery charger, etc. The
generator set shall be capable of producing the specified KW (without overload)
for the duration of the power outage, under the following ambient conditions:

a. Altitude: 500 feet above mean sea level.
b. Air temperature at engine intake: 104 degrees F.
c. Humidity Range: 20 - 95 %.

4. Included with the shop drawing submittal shall be the manufacturer's estimate
of supply fuel and oil consumption for the engine. The engine shall have an oil
filter with replaceable elements, a lube oil cooler, and an oil reservoir.
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10.

11.

The engine shall be equipped with a suitable governor (engine speed control) to
maintain frequency within limit specified below by controlling engine and
generator speed. Manufacturer shall indicate in submittal data whether
mechanical, hydraulic, electrical, or hybrid governors are provided.

a. Type: Isochronous

b. Stability: +1/4 % maximum steady state frequency variation at any
constant load from no load to full load.

c. Regulation: 5% maximum frequency deviation between no-load steady
state and full load steady state.

The engine shall be electric start, provided with a solenoid energized motor with
either positive engagement or clutch drive to the engine.
The engine starting batteries shall be sealed lead-acid recombination type.
Batteries shall be rack mounted inside the weatherproof plant housing to
minimize the distance from the batteries to the starter.
a. Provide battery straps and heaters.
A float type battery charger, compatible with the batteries selected, shall be
furnished at the engine which shall maintain the starting batteries at full charge.
It shall have an equalize rate and a float rate charging system. An ammeter and
voltmeter shall indicate the charge rate and the circuit shall be protected by
either fuses or circuit breakers. The charger or charging circuit shall be so
designed that it will not be damaged during the engine cranking cycle, for
example, by a current limiting charger or a crank disconnect relay. It shall also
be capable of recharging a discharged battery in 12 hours while carrying normal
loads. The charger shall be equipped with alarm relays as required for remote
annunciation equipment.

The engine shall be liquid cooled. The type of liquid cooling system shall be

unit mounted radiator - consideration shall be given for air temperature rise

across the engine in addition to ambient. Minimum capacity shall be rated for
104°F. minimum engine ambient temperature plus air temperature rise across
the engine.

a. Provide an electric heater, thermostatically controlled, in the engine coolant
system as a cold weather starting aid. Heater shall be for operation on 120
volt single phase A.C. for 1500 watt units and below and on 230 volt single
phase A.C. for all other units and shall be permanently connected to a
circuit from the building electrical system. Heater shall maintain 70°F. to
90°F.

b. Provide isolation valves or quick connect couplings for jacket water heater.

Air Supply/Exhaust System

a. Cleaner: An air cleaner and silencer shall be furnished, located and
mounted as recommended by the engine manufacturer.

b. Exhaust: An exhaust system of suitable size, configuration, and material in
accordance with engine manufacturer's recommendations shall connect the
exhaust outlet of the engine to a silencer. The type of silencer shall meet
the requirements of engine manufacturers and shall be critical. The
silencer shall be located inside outdoor enclosure.
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c. The exhaust system including silencer shall be of such size that back
pressure on the system will not exceed the back pressure permitted by the
engine manufacturer's recommendation. A flexible connection shall be
mounted at the engine exhaust outlet and the discharge end shall be
protected against entry of precipitation. For piping rising up through the
roof, provide condensation drip leg with valve at pipe elbow. Piping and
silencer within reach of personnel or with 8'-0" of finished floor or grade
shall be protected by screening and shall be insulated with two inches of
calcium silicate insulation with aluminum jacket. All exhaust piping shall
be gas tight.

12 The engine instrument panel shall be mounted at the engine and shall contain

the following:

a. Oil pressure gauge to indicate lubricating oil pressure.

b. Temperature gauge to indicate cooling medium temperature.

c. Hour meter to indicate total actual running time.

d. Battery charging meter to indicate satisfactory performance of battery
charging means.

e. Other instruments as recommended by the manufacturer for proper
maintenance.

B. Generator

1.

N

The generator shall be an engine-driven single or two bearings type,
synchronous, brushless, and conforming to applicable standards. It shall be
connected to the engine flywheel by means of a flexible type coupling for single
bearing generators and elastic coupling for two bearing generators.

The generator shall be rated for 40°C. ambient. Class of insulation shall be
NEMA Class H. The voltage regulation shall be plus or minus 2% from no load
to full load with plus or minus 5% speed change and a 15°C. rise in ambient.
The generator voltage dip from no load to full load shall not exceed 16%.

A permanent magnet generator (PMG) shall be included to provide a reliable
source of excitation power for optimum motor starting and short circuit
performance. The PMG and controls shall be capable of sustaining and
regulating current supplied to a single phase or three phase fault at
approximately 300% of rated current for not more than 10 seconds.

Provide 120 volt condensation heater in windings.

For exterior installations, the EPS shall be provided in outdoor, weatherproof
housing with removable panels for access to equipment. Color shall be as
selected by the Engineer (off white). The starting batteries shall be rack
mounted within the housing. Provide manufacturer’s standard maintenance
switched lighting system within housing. Enclosure shall be aluminum rated for
150 mph winds.

Provide sound attenuating, level 2, enclosure.

Provide LED service maintenance lights and weatherproof switch within the
generator enclosure. Connect to the battery charger branch circuit.

C. Voltage Regulation

City of Pooler
Revised 2024
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1.

The generator shall be equipped with a volts-per-hertz type voltage regulator to

maintain voltage within limits specified below:

a. Stability: + 2 % maximum voltage variation at any constant load from no
load to full load.

b. Regulation: 4 % maximum voltage deviation between no load steady state
and full load steady state.

c. Transient: 20 % voltage dip or overshoot on one-step application or
removal of 0.8 power factor full load.

d. Transient: 2 seconds maximum voltage recovery time with application or
removal of 0.8 power factor full load.

D. Generator full main line circuit breaker.

. A main line circuit breaker shall be supplied to protect the generator and

controls from overloads and/or short circuits in the load. It shall be rated as
indicated on the drawings. Interrupting current shall be 14000 amps RMS.
Breakers shall comply with UL 489 and NEMA AB-3.

2. Provide a second breaker of equal rating for load bank connection testing.

E. Start and Stop Controls

F.

City of Pooler
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1.

Automatic starting and stopping controls shall be furnished to start the engine
automatically when the normal electrical power fails or falls below specific
limits and to stop the engine automatically after the normal power supply
resumes. The signal for starting or stopping the engine shall be sensed through
an auxiliary contact in the automatic transfer switch. The controls shall be
capable of operating at 50% of normal DC system supplied voltage.

The cranking cycle shall be initiated by manual start, loss of normal power at
any transfer switch, clock exerciser, or the manually operated test switch at each
ATS.

Crank control and the time delay relays shall provide a minimum of 4 crank
attempts of at least 7 seconds each, separated by appropriate rest periods. A
sensing device shall automatically disconnect the starting circuit when the
engine has started. If the engine has not started at the completion of the starting
program, the overcrank signal shall indicate. The engine starting controls shall
be locked out and no further starting attempts shall take place until the
overcranking device has been manually reset.

A selector switch shall be incorporated in the automatic engine start and stop
controls. It shall include an "off" position that prevents manual or automatic
starting of the engine; a "manual" position that permits the engine to be started
manually by the pushbutton on the control cabinet and run unloaded; an
"automatic" position that readies the system for automatic start or stop on
demand or the automatic load transfer switches or of the programmed exerciser.
A remote manual stop station similar to a break-glass station shall be provided
on the generator weatherproof housing and on transfer switch cover and shall be
tied into the engine controls to stop the engine when activated. Provide
laminated plastic label with 1/4" minimum engraved letters to read
"EMERGENCY GENERATOR SHUTDOWN". Background to be red and
core to be white.

Instrumentation
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1. Local engine control and safety panel shall be provided, containing the

Controls to shut down and lock out the prime mover under the following
conditions: failure to start after specified cranking time, overspeed, low
lubricating oil pressure, high engine temperature and operation of remote

following:
a. Automatic remote start capability.
b. "Manual-Off-Auto" switch.
C.
manual stop station.
d.

Battery powered individual alarm indication to annunciate visually at the
control and safety panel the occurrence of any condition itemized below;
contacts or circuits for a common audible alarm signaling locally the
occurrence of any itemized conditions listed below. Test switch shall be

provided to test the operation of all lamps.
1) Indicator Function, Level 1 (At Battery Voltage):

Control
Panel
Mounted
Visual
Indication

Shutdown
of
EPS

a) Overcrank

X

b) Low Water Temp. < 70°
F (21°C)

X

¢) High Engine Temp.
Pre-alarm

d) High Engine Temp.

e) Low Lube Oil Pressure
Pre-alarm

f) Low Lube Oil Pressure

g) Overspeed

ke

h) Low Fuel Main Tank

1) EPS Supplying Load

j) Control Switch Not In
Auto Pos.

k) Battery Charger
Malfunctioning

1) Low Voltage in Battery

m) Lamp Test

I e T R el Ea T E T e I ] o B

n) Contacts for Local &
Remote

0) Common Alarm

>~

p) Audible Alarm Silencing
Switch

q) Remote Emergency Stop

X

X

r) Fuel in containment

X

2) Controls to shutdown the prime mover upon removal of initiating

signal or manual emergency shutdown.
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3) A.C. voltmeter with selector switch off position and positions for
phase to phase and phase to neutral.

4) A.C. ammeter with selector switch with positions for each phase.

5) Frequency meter -- digital electronic type.

6) Voltage adjusting to allow plus or minus 5% voltage adjustment.

7) Manual reset circuit breaker.

8) Water temperature gauge.

9) Manual stop/start control.

10) Elapsed time meter.

11) Panel lights.

12) Indicator lights for signals from engine instrument panel.

13) Light to indicate switch has been left in the "off" position.

14) Light to indicate remote start.
All instruments, controls, and indicating lights shall be properly identified. All
wires shall be individually identified and must agree with the wiring diagram
provided. All wiring shall be harnessed or flexibly enclosed. Terminals on all
terminal blocks shall be individually identified. All instrumentation must be
isolated from engine generator set vibration.
Extend common pre-alarm including low fuel and common alarm signal to
SCADA.

G. Enclosures and Connections:

1.

All electrical enclosures, i.e., terminal cabinets, wire ways, circuit breaker
enclosures, etc., shall be of adequate size to provide minimum bending radius as
required by the NEC and measured from the terminals directly to the opposite
wall of the enclosure, for the size conductor actually terminated within or
passing through the enclosure.

All factory provided enclosures shall have gasket and finish appropriate for the
environment in which the unit is to be mounted. All wiring, wiring harness,
etc., shall be protected from the elements, such as direct sunlight, moisture, etc.
or shall be UL listed for direct exposure to the applicable elements. Include
written documentation of the above with the shop drawing submittal.

H. Provide flexible fuel connections at supply at return piping. Flexible hoses shall be
steel reinforced type. Provide solenoid valve in series with gate valve in supply line.
Solenoid valve shall be powered from generator batteries and shall be open only
when generator is running.

2.02 TRANSFER SWITCH

A. Transfer switch shall be rated at not less than as indicated on the drawings at rated
voltage. Transfer switch shall be rated and marked for total system load.

B. Transfer switch serving 480V three phase four wire loads shall be four poles with a
switched neutral.

C. Transfer switch shall be the automatic type with delayed transition and intermediate
position.

City of Pooler
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D. Transfer switch shall be rack mounted in a NEMA 4X stainless steel enclosure.
Enclosure shall have hinged door with three point latching and factory installed key
locking enclosure door. The switch shall only require front access.

E. Operation shall be inherently double-throw whereby all contacts move
simultaneously. Electrical spacing shall be equal to or exceed those listed in Table
15.1 of UL-1008. Only those main contact structures specifically designed for
transfer switch service shall be acceptable. An overload or short circuit shall not
cause the switch to go to a neutral position. A manual operating handle shall be
provided. All main contacts shall be silver alloy type protected by arc quenchers and,
for switches rated 600 amps and larger, by arching contacts. Operating transfer time
shall be 1/15 second or less on switches rated below 600 amps.

F. All switch and contacts, coils, springs and control elements shall be removable from
the front of the transfer switch without removal of the switch panel from the
enclosure and without disconnecting power conductors or drive linkages. Control and
sensing relays shall be continuous duty industrial type with minimum contact rating
of ten amps.

G. Transfer switch shall be rated to withstand in RMS symmetrical amperes not less than
the available symmetrical RMS amperes when protected by the circuit protective
device on the line side of the transfer switch. Withstand rating of switch shall be
based on switch contacts not welding under fault conditions. Provide switch with
current limiting fuses to increase current withstand rating when switch is not rated for
fault duty.

H. The control panel for each automatic transfer switch shall contain the following
accessories:

1. Adjustable 0.5 to 6 second time delay on starting of EPS to override momentary
power dips and interruptions of the normal services. Time delay shall be factory
set at 1 second.

2. Time delay on transfer to emergency adjustable from 0 to 60 seconds, factory
set at 0 seconds.

3. Test switch on enclosure door to simulate failure of the normal power source.
ATS shall transfer load to the EPS.

4. Push button to bypass time delay on re-transfer to normal.
Close differential voltage sensing shall be provided on all phases of the normal
power supply. The pickup voltage shall be adjustable from 85% to 100% of
nominal and the dropout voltage shall be adjustable from 75% to 98% of the
pickup value. The transfer to emergency will be initiated upon reduction of
normal source to 85% of nominal voltage and re-transfer to normal shall occur
when normal source restores to 95% of nominals.

6. Independent single phase voltage and frequency sensing of the emergency
source. The pickup voltage shall be adjustable from 85% to 100% of nominal.
Pickup frequency shall be adjustable from 90% to 100% of nominal. Transfer
to emergency upon normal source failure when emergency source voltage is
90% or more of nominal and frequency is 95% or more of nominal.

e
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7. A time delay on re-transfer to normal source. The time delay shall be
automatically bypassed if the emergency source fails and normal source is
available. The time delay shall be field adjustable from 0 to 25 minutes and
factory set at 15 minutes.

8. Anunloaded running time delay for emergency generator cool-down, factory set
at 5 minutes.

9. The transfer switch shall be the programmed transition type with intermediate
position (adjustable time delay) before transfer. In phase monitor transition will
not be accepted.

10. Pilot light for indicating switch in normal position (include fuses and auxiliary
contact).

11. Pilot light for indicating switch in emergency position (include fuses and
auxiliary contact).

12. An exerciser for exercising standby power plant on a weekly basis shall be
provided in the transfer switch. Exerciser shall be set to exercise standby plant
for one half hour per week under load. Time of plant exercise shall be set in
field. Exerciser timer shall have reserve power back-up, either by battery or
spring-wound clock, to ride through power outages to the switch.

13. Auxiliary contact (gold plated) which closes when normal source fails. (Closed
after override delay of 0.5 to 6 seconds).

14. Auxiliary contact (gold plated) which opens when normal source fails. (Opens
after override delay of 0.5 to 6 seconds).

15. Auxiliary contacts on same shaft as main contacts (closed on normal.)

16. Auxiliary contacts on same shaft as main contacts (closed on emergency).

2.03 FUEL SUPPLY

A.

A double wall fuel storage tank with sufficient fuel capacity to allow the EPS to
operate continuously at full rated load for 24 hours (300 gallon minimum) shall be
located in the skids below the generator set and shall be complete with all piping and
fittings connected. No galvanized material shall be used in the tank or fueling
system. The tanks shall be vented to atmosphere. A fuel level gauge shall be
located as indicated on the drawings. The system shall be supplied to deliver an
adequate amount of fuel to the engine from the storage tank. Pipe sizes shall be no
smaller than the minimum recommended by the engine manufacturer to avoid fuel
flow restriction. The engine supply and return line shall be equipped with a length
of flexible fuel lines, unions, and gate valves. No copper lines are acceptable.
Provide 200 gallons of fuel for testing.

Provide a set of normally open contacts in fuel level indicating “LOW FUEL” in fuel
tank. Interconnect with remote low fuel alarm specified earlier in this section.

Provide leak detection monitoring system with a set of normally open contacts in
secondary compartment of double wall tank space to indicate presence of fuel.
Provide audible/visual alarm so that if tank is above 90% full, alarm sounds.
Provide silence switch and engraved sign reading “DISCONTINUE FILLING IF
ALARM SOUNDS.”

PART 3 - EXECUTION

City of Pooler
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2.04 EPS

INSTALLATION

A.

The plant shall be anchored to a concrete base whose overall dimensions shall
exceed the outside dimensions of the plant base by 12" in each direction. Base depth
shall be 12". Reinforce base with No. 5 bars 12" on center in both directions. Use
not less than 6-3/4" galvanized anchor bolts.

Provide a laminated sign at the building service entrance equipment indicating type
and location of on-site emergency power sources.

Extend 120 volt and/or 240 volt emergency power circuits for fuel pump and cold
weather starting aids from the building wiring system.

Provide LED service maintenance lights and weatherproof switch within the
generator enclosure. Connect to the battery charger branch circuit.

Furnish the EPS with a sound attenuated aluminum enclosure. Provide
manufacturer’s Level II sound attenuation package.

3.02 TRANSFER SWITCH INSTALLATION

A.

City of Pooler
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Wall mounted transfer switch shall be installed where indicated on the drawings.
Locate transfer switch to provide working clearance and full accessibility as required
by the National Electrical Code.

Lace and group conductors installed in transfer switch with nylon tie straps. Only
one conductor shall be installed under terminals. Form and train conductors in
enclosure neatly parallel and at right angles to sides of box. Uninsulated conductor
shall not extend beyond one-eights inch from terminal lug. Conductors shall be
installed such that no stresses are transferred to terminal lugs.

Mounting and Support

1. Mounting

a. Enclosure shall be secured to structure by a minimum of four (4) fastening
devices. Transfer switches 400 amps and larger shall be secured by a
minimum of eight (8) devices. A 1.5-inch minimum diameter round
washer shall be used between head of screw or bolt and enclosure.

b. Enclosures shall be mounted where indicated on the drawings or specified
herein. Support from the structure with fastening device specified.

c. Attach enclosure directly to masonry, concrete, or wood surfaces.

d. Mount enclosure on metal channel (strut), which is connected to structure
with fastening device specified, for installations on steel structure, sheet
metal equipment enclosure, or sheet rock walls.

e. Do not splice conductors in enclosure. Where required, install junction box
or wireway adjacent to transfer switch and splice or tap conductors in box.
Refer to number of conductors in a conduit limitation defined in the
WIRES AND CABLES section of the specifications and do not exceed.
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f.  Conductors not terminating in transfer switch shall not extend through or
enter transfer switch enclosure.
g. Install push-in knock-out closure plugs in any unused knock-out openings.
h. Free standing transfer switch (es) shall be installed on a four inch high
concrete pad, with horizontal base dimension exceeding base dimension of
switch by three inches.
i.  Cleaning and Adjustment
1) After completion, clean the interior and exterior of dirt, paint and
construction debris.
2) Touch up paint all scratched or marred surfaces with factory furnished
touch up paint of the same color as the factory applied paint.

3.03 TESTING

A. Submit verification letter to engineer indicating successful completion of sequence
of operations testing and certification that all functions are operational. Letter to
request load testing approval and schedule of proposed test. Prior to load test,
written approval must be provided by engineer. Representatives of the generator and
transfer switch shall be present. The local authority having jurisdiction shall be
given advance notification of the time of the final test in order that he may witness
the tests.

A failure of any test or any component during a test will require a complete retest
program at no additional cost to the Owner.

Provide all fuel, lubricants, and other consumables for testing.

An on-site acceptance test shall be conducted as a final approval test for all
Emergency Power Supply Systems.

1.

2.

3.

The test shall be conducted after completion of the installation with all EPSS
accessory and support equipment in place and operating.

Test Results. The EPSS shall perform within the limits specified in the standard
NFPA-110, level 1.

The on-site installation test shall be conducted as required by NFPA 110.

3.04 O&M MANUALS

A. At least three sets of an instruction manual(s) for all major components of the EPS
shall be supplied by the Manufacturer(s) of the EPS and shall contain:

l.
2.
3.

4.
5.

6.

A detailed explanation of the operation of the system.

Instruction for routine maintenance.

Detailed instructions for repair of the EPS and other major components of the
EPS.

Pictorial parts list and part numbers.

Pictorial and schematic electrical drawings of wiring systems, including
operation and safety devices, control panels, instrumentation and annunciators.
Startup and testing report.

3.05 IDENTIFICATION

City of Pooler
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A. Refer to the ELECTRICAL IDENTIFICATION section of these specifications for
identification requirements.

END OF SECTION
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SECTION 16912
PUMP STATION CONTROL PANEL

PART 1 - GENERAL

1.01 RELATED DOCUMENTS:

A. GENERAL:

01. The control panel shall be provided by the pump supplier. It shall be its standard
panel with special features as described in the contract documents for this particular
project. The control panel shall be installed under this division of the specifications.

02. This section of the specification is supplementary to Section 11064. Requirements
shown in this section may be more stringent than other requirements in which case the
requirements of this section shall govern.

B. QUALITY ASSURANCE:

01. All control system components shall be new and shall be of a standard product line.
The manufacturer shall be capable of providing start-up service.

02. All equipment, materials and work on these panels shall be in compliance with all
state, local and federal guidelines, and shall conform to the standards by the NEC
NFPA No. 70, NEMA, and IEEE. All components shall be listed and labeled by
Underwriters laboratories where applicable.

C. PUMP STATION CONTROL PANEL:

01. GENERAL: The following product information relates to the various control system
components and is general in nature. Should a component be shown on the plans and
not described herein, such deletion shall not relieve the Contractor of providing such
components to the Engineer's approval with no increase in contract amount.

02. The motor controllers and wiring have been only generally detailed, and it shall be the
Contractor's responsibility to verify that the components proposed by his suppliers are
compatible with the equipment to be controlled. Compliance with accepted standards
and codes shall govern component sizing.

1.02  OPERATION REQUIREMENTS

A. The control panel shall consist of interlocked main and emergency circuit breakers, motor
circuit breakers, magnetic starters, reduced voltage solid state starters or variable
frequency drives for each pump motor, and 20 ampere, 120 volt circuit breakers as
required or indicated on the drawings. At least four 120 volt breakers will be required.

16912 - 1
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Where a generator is provided, the interlocked main and emergency circuit breakers
shall be deleted. For panels operating at 480 volts, provide a transformer sized as
indicated, and if not indicated not less than 3000VA for installations not requiring
emergency power systems and 7500 VA minimum for systems with emergency power
systems. All variable speed pump control operations shall be accomplished with an
ultrasonic type of level control system with floats for back-up high and low level
alarms. Control switches (HOA) shall provide means to operate each pump manually or
automatically and running lights shall be provided. Variable speed drives shall have
speed indication and shall have a manual means of adjusting the speed when operating
in the hand position. When operated in the automatic mode, the control assembly shall
provide means to manually select or automatically alternate the position of the "lead" and
"lag" pumps after each pumping cycle. Variable speed drives shall provide for automatic
alteration of the pumps on a time basis if pumps do not shut down on a low-level
condition. The panel shall have field selectable provisions for locking out one pump
when the station is operating on the stand-by generator.

1.03 SUBMERSIBLE TRANSDUCER FOR PRIMARY LEVEL CONTROL

A. A submersible transducer manufactured from 316 stainless steel, containing a piezo
resistive sensor with output signals proportional to applied pressure shall be supplied.
The electronics shall be padded in a silicon compound for protection and have 316
stainless or plastic composite device protecting the sensing face of the transducer. The
transducer shall operate from a power supply voltage of 10-30 VDC and supply a 4-
20ma signal proportional to water level into the controller. The control signal shall be
transmitted via a vented, molded polyurethane jacketed cable. The cable shall be
gripped by a neoprene grommet and potted in place. The transducer shall have internal
surge suppression.

1.04 BACKUP FLOAT SWITCHES

A. Two mechanical float switches shall be supplied as a means of backup floats for
backup high level functionality. The float configuration shall be a high-level float and
a float that drops out the high level circuit. The float that drops out the backup high
level circuit will not be used as a permissive float to provide or terminate power to the
pumps (a low level float). If this functionality is desired, then a separate third float
designated as a low level float shall be used for this purpose.

B. Each float is to be suspended at the desired height from its own cable. The float switch
case shall be made of polypropylene and the cable is sheathed with a special PVC
compound. The float switch cables shall be supplied with a minimum 50’ of cable.
The float switch cable shall have three conductors, and the float shall have one form C
contact (normally open and normally closed with one common). Float switches shall
be manufactured by Conery and shall be series 2902 or approved equal.

1.05 REMOTE MONITORING AND CONTROL SYSTEM:

The system shall be the Grundfos Remote Management (GRM) system as
manufactured and maintainedby Grundfos and have the functionality as listed.
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A.  The pump station Remote Monitoring and Control system shall be an internet-based
platform. It will be able provide the monitoring, control and data management of the
pumping system.

B. The Remote Monitoring and Control system shall provide remote access to all relevant
data and alarms from pumps, pump controllers and auxiliary equipment such as
sensors or meters.

C. Data from pump installations is cyclically transferred wirelessly via a 3G/4G wireless
modem to a centrally hosted database and published to subscribers on a secure web
server provided by the supplier.

D. Users have access via Internet/web browser to data from pump installations that are
registered to their own account.

E. The monitoring system is able to send out SMS / Email alarms to defined on-call site
personnel.

F.  The system requires at pump site 3G/4G coverage on a mobile telecommunications
network, a 3G/4G data-modem connected to the pump system and wireless antenna.

G. The necessary hardware such as PC/ tablet-PC / Laptop or Smartphone with web
browser and internet connection shall be provided by others.

H. The hardware offering shall be based on the similar protocol communication platform
as the pump manufacturer to ensure data communication reliability.

I.  The system shall be capable of operating and functioning as follows:

1. Complete Overview — See the status of the entire system(s) on a map or any digital
image.

2. On- Line with pumps — remote monitoring, analysis and adjustments via PC/
tablet-PC/ Smartphone using only a web browser.

3. Trends and reports — Follow system performance and reveal system problems as
they happen.

4. Automatic event log and service log for all pumps in the system.

5. Shared documentation — Upload system documentation to a secure server making it
accessible to all relevant personnel.

6. Flexible on-call scheduling — Configurable rotating schedule of personnel who are
alerted via SMS/ email alarms in rotating weekly schedules.

7. Manage Pump Maintenance — Ability to plan service work on the basis of actual
operating data and receive notification when service is due.

1.06 PUMPING STATION DUPLEX CONTROL PANEL — GRUNDFOS

A. Furnish and install one duplex control panel housed in a NEMA 4X stainless steel
enclosure with door-within-door construction for operation on 480 volt, 3 phase, 3 wire
60 hertz feeder.
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1. The enclosure shall be a NEMA 4X Stainless steel enclosure. The enclosure shall
be a wall mount type with a minimum depth of 10" sized to adequately house all
the components. Enclosures 36” wide or less shall have mounting feet in all four
corners for ease in wall mounting. Enclosures larger than 36 wide shall be a
double-door free standing type and will be provided with 12” leg stands. The
enclosure door gaskets shall be rubber composition with a retainer or seamless
foamed in place to assure a positive weatherproof seal. The gasket material shall
not retain memory. The door shall open a minimum of 180 degrees. All
enclosures shall come with lifting eyes for ease of lifting.

2. A dead front inner door shall be mounted on hinges and shall contain cutouts for
mounted equipment and provide protection of personnel from live internal wiring.
The dead front door shall be powder coated white inside and out. Cutouts for
breaker handles shall be provided to allow operation of breakers without entering
the compartment. All control switches, indicator pilot lights, elapsed time meters
and other operation devise shall be mounted on the external surface of the dead
front. The dead front shall open a minimum of 150 degrees to allow access to
equipment for maintenance. A %4 break shall be formed around the perimeter of
the dead front to provide rigidity.

3. The backplate shall be manufactured of carbon steel and be powder coated white
inside and out. All hardware mounted to the subpanel shall be accomplished with
machine thread tapped holes. Sheet metal screws are not acceptable. All devices
shall be permanently identified using engraved name plates. Use of DYMO type
labels is not acceptable.

B.  For each pump motor there shall be included an individual motor circuit breaker, motor
controller, manual reset, hand-off-auto selector switch, green running light and elapsed
time meter and amp meter for Phase B. Provide door mounted pilot lamps for a high
level alarm and phase failure/under voltage alarm. Provide alarm light mounted as
shown on drawings. Provide 20 amp single pole breakers in control panel to serve
auxiliary loads shown on the drawings. Provide phase failure/under voltage relay to
deenergize motors and to provide signal alarm to SCADA. All components shall be
NEMA rated.

C.  Units shall be precalibrated to match motors and control characteristics and factory
sealed to ensure trip setting in tamperproof. A 24 volt control circuit transformer with
disconnect and overload protection shall be included with an automatic electrical
alternator for use with the level sensor function.

D. Note that only the 24 volt control voltage shall be used in the wet well sensor circuits.
The remainder of the controls shall be designed to operate on 120 volt, 60 hertz, single
phase. The complete unit shall be completely tested and inspected at the factory prior
to shipment. Complete electrical diagrams, dimensional drawings, and functional
description shall be provided for approval by the Engineer.

E.  The level controller shall be a Grundfos CU362 with a color display screen.
F.  Provide the following sequence of operation and components:
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1. Control Requirements: Control operations shall be as follows:

a.
b.

Start and stop pumps at required water levels in the wet well.

Alternate the sequence of starting (and stopping) between two pumps to
equalize run time and record run time.

Progressively start the second pump if water level continues to rise above a
predetermined level (Engineer to provide field elevation data).

Provide an alarm light and signal connection for abnormal conditions: High
water level and phase failure/under voltage (Engineer to provide elevations),
pump overload trip or other pump abnormal shutdown.

Display of operating conditions.

Provide controls so all pumps do not operate 1 minute after transfer to
emergency or to normal power. Set controls so only one pump can start at
one time.

2. Components:

AT ER e a0 o

Grundfos CU362 controller

Elapsed Time Meters: Per pump required - door mounted.
Hand-off-Auto Switch per pump - door mounted.

High level pilot lamp - door mounted.

Phase failure/under voltage pilot lamp - door mounted.

AMP Meter-B Phase-Door Mounted.

Motor controller for each pump provided

Motor Circuit breaker for each pump provided.

Protective relays and auxiliary relays. Relays shall be 8 or 11 pin round.
Terminals blocks for all connections.

Vaportight and waterproof alarm light with wire guard mounted as shown
on drawings.

1.07 POWER SYSTEM COMPONENTS:

A. Wiring: Wiring shall be as shown on plans, or a minimum, as dictated by applicable
codes (NEC, etc.). Wiring shall be suitable for the ultimate pump size. All wire shall be
THWN and rated for 600 volts, unless noted otherwise.

B. Where required generator receptacle of adequate size shall be provided for mounting
adjacent to or on the control panel. Generator receptacle shall be an Appleton model
AR2044 with an AJA200 angle adapter. Coordinate the exact requirements in the field to
match plugs on the Owner’s standby power system.

City of Pooler
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SECTION 111201

SPECIFICATIONS FOR POLES, MAST ARMS, LUMINAIRE MOUNTING ARMS AND TRAFFIC

SIGNAL SYSTEMS

PART 1 — GENERAL

1.01 SUMMARY
This section specifies specific requirements for traffic poles, mast arms, luminaire mounting
arms and traffic signals at the time of transmittal. The city should be consulted to obtain the
latest copy of these specifications prior to plan submission.

1.02 STANDARDS
The latest recent or current editions of the following standards apply to the materials and
installation of all components:

A.

Referenced Standards

1. Georgia Department of Transportation Standard Specifications; Construction of
Transportation Systems and Traffic Signal Design Guidelines

2. Manual on Uniform Traffic Control Devices for Streets and Highways
(MUTCD)

3. American Association of State Highway and Transportation Officials

(AASHTO), “Standard Specifications for Structural supports for Highway
Signs, Luminaires, and Traffic Signals” (1994 AASHTO Ceriteria).

1.03 GENERAL

A.

City of Pooler
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Design shall be based on wind velocity and parameters as defined by GDOT or as a
minimum a wind velocity of 100 miles per hour with a gust factor of 1.3 as a
minimum.

The fabricator shall be certified to the International Organization of Standards (ISO)
9001 as set forth by the ISO quality certification program. Proof of this certification
will be required to ensure that the fabricator has the personnel, organization,
experience, procedures, knowledge, equipment, capability, and commitment to
fabricate quality traffic pole structures.

All welding shall be in accordance with Sections One (1) through Eight (8) of the
American Welding Society (AWS) DI1.1 Structural Welding Code. Tackers and
welders shall be qualified in accordance with the code. Tube longitudinal seam welds
shall be free of cracks and excessive undercut, performed with automatic processes,
and be visually inspected. Longitudinal welds suspected to contain defects shall be
magnetic particle inspected. All circumferential buttwelded tube splices shall be
ultrasonically or radiographically inspected.

Calculations and detailed drawings shall be submitted demonstrating compliance with
the AASHTO specifications. They shall include stress analysis on the mast arm,
luminaire arm, pole, base plate, and anchor bolts. Maximum loads and stresses shall
be determined for the most critical wind direction.

Stamped calculations shall be provided for traffic control structures.

Traffic signage, transition tapers, roadway tangents, curves, sight distance must

meet MUTCD, GDOT, and AASHTO requirements.
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K.

Provide all required details on plans, including details as required to show ADA
compliance. Show pedestrian push button locations that meet ADA requirements.

Show property lines with dimensions on drawings.

Show existing curb cuts within 300 feet of the site.

The distance between curb cuts shall be 300’ in general. Curb cuts closer may be
approved subject to Engineer of Record providing narrative demonstrating that 300’

is not practical and will not exacerbate existing traffic problems. Approval shall be
provided in writing by the City of Pooler

A traffic study shall be provided with signal timings and coordination plans.

PART 2 - MATERIALS

2.01 POLES

A.

0

2.02 SIGNA

The poles shall conform to the American Society of Testing and Materials (ASTM)
AS595, A607, or A572, with minimum yield strength of 55 kilo pound per square inch
(ksi) and have constant linear taper of 0.14 inch/foot. The shaft shall be one piece,
contain no circumferential welded splices, and be on a single ply (no laminated
tubes). The pole shall have a reinforced four (4) inch by six and a half (6.5) inch hand
hole with cover located one foot, six inches (1 '2 ) from the pole base. Each pole
shall be provided with an end cap secured in place with set screws.

Color: Powder Coated Thomarios RAL # 6009 Fir Green

Decorative base or fluting: Not required.

The pole structure finish shall be hot dipped galvanized in accordance with ASTM
A123.

L MAST ARM STRAIGHT — ROUND

A.

The straight round signal mast arm shall be fabricated from coil or plate conforming to
ASTM AS595 Grade A, with minimum yield strength of 55 ksi. The arm shall be round
in cross section and have a constant linear taper of 0.14 inch/foot. The tube’s seam
weld shall be formed by Electric Resistance Weld (ERW) and shall be smooth with no
visual appearance. All mast arms up to 50 feet in length shall be manufactured and
shipped in one piece with no circumferential welded splices and be of a single ply (no
laminated tubes). Each arm shall be provided with a cast end cap secured in place with
set screws.

2.03 BASEPLATE

A.

Base plates shall conform to ASTM A36 or ASTM A572. Plates shall be integrally
welded to the tubes with a telescopic welded joint.

2.04 CABINET

A.

2.05

A.

City of Pooler
New 2024

Provide Cabinet Model 332 that meets the CALTRANS Specification with the addition
of surge protection as detailed by GDOT. Cabinets should have an extended base for
mounting the battery backup. Do not attach the battery external to the cabinet.

BATTERY BACKUP /UNINTERRUPTABLE POWER SUPPLY

Battery backup should be used at all intersections unless the requirement is otherwise
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specifically waived by the City of Pooler.

B. With the Battery Backup submittal, provide calculations for determining the size of the
inverter and batteries based on the actual power requirements for the intersection
installation. Ensure that all auxiliary items are included in the calculations. Ensure the
submittal specifies the model number and the firmware revision that is being supplied.

2.05 LUMINAIRE

A. Arm Span: 12’ (min)

B. Rise: 3°-6” (+/-)

C. Minimum 2” Sch 40 Pipe (2 3/8” O.D.)

D. Color: Black

2.06 SIGNALS

A. 12” LED with black aluminum louvered back plates and two-inch type IX retro-
reflective tape along the perimeter.

END OF SECTION
- 111201-3
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