STANDARD
SPECIFICATIONS AND DETAILS

FOR THE

CITY OF POOLER, GEORGIA

PREPARED BY

$ R

R
/Vd,N‘?,

2é ‘
n)c)

A Bell Company

HUSSEY, GAY, BELL & DEYOUNG, INC.
Consulting Engineers
Savannah, Georgia

FINAL JANUARY 2011
REVISED JUNE 2012







TABLE OF CONTENTS

FOR THE

STANDARD SPECIFICATIONS

CITY OF POOLER CHECKLIST

Notice

Contractor Check List Pre-Construction Meeting
Field Inspection Checklist

Cable Location Test

Fire Hydrant Flow Test

DIVISION 1 - GENERAL REQUIREMENTS

01001 Water and Sewer Regulations

01300 Preconstruction and Closeout Requirements
for Private Development Projects

DIVISION 2 - SITE WORK

02200 Excavation, Filling and Grading

02210 Erosion and Sediment Control

02221 Excavation, Trenching & Backfill for Utility Systems

02310 Bore and Jack

02400 Storm Drainage System

02451 Chain Link Fence

02480 Grassing & Sodding

02500 Base Course and Bituminous Pavement

02520 Concrete Sidewalks, Curb and Gutter

02545 Protective Coating for Concrete and Masonry
Sanitary Sewer Structures

02557 HDPE Liner

02700 Water Distribution System

02710 Sewer Force Mains

June 2012 i

01001-1 thru 01001-4

01300-1 thru 01300-3

02200-1 thru 02200-6
02210-1 thru 02210-4
02221-1 thru 02221-10
02310-1 thru 02310-4
02400-1 thru 02400-7
02451-1 thru 02451-4
02480-1 thru 02480-4
02500-1 thru 02500-5
02520-1 thru 02520-5

02545-1 thru 02545-13
02557-1 thru 02557-3
02700-1 thru 02700-21
02710-1 thru 02710-8



TABLE OF CONTENTS (Continued)

DIVISION 2 - SITE WORK (Continued)

02720
02730
02740

Sanitary Sewers

Reclaimed Water Distribution System

Lift Station Wetwell Receiving Manhole and
Valve Vault

DIVISION 3 - CONCRETE

03300

Cast-In-Place Concrete

DIVISION 4 through DIVISION 10

DIVISION 11 - EQUIPMENT

11064
11065

Submersible Raw Sewage Pumps and Accessories
Submersible Raw sewage Grinder Pumps
and Accessories

DIVISION 12 through DIVISION 15

DIVISION 16 - ELECTRICAL

Index

General Notes

Items of Specific Interest

16000
16054
16111
16126
16127
16166
16167
16912

DETAILS
Index

Number

1/PID
2/PID
3A/PID
3B/PID
4/PID
5A/PID
5B/PID

June 2012

General Provisions - Electrical
Electrical Submittals

Raceway Systems

Safety and Disconnects Switches
Electrical Grounding, 600V and Below
Surge Protection Devices

Separately Enclosed Circuit Breakers
Pump Station Control Panel

Description

Wet Well Layout

Pump Cable Installation

Multitrode Installation

Float Switches and Level Transducer Installation
Lighting/Aerial Service Pole Detail

Service Equipment Elevations (Front View)
Service Equipment Elevation (Rear View)

i

02720-1 thru 02720-10
02730-1 thru 02730-23

02740-1 thru 02740-3

03300-1 thru 03300-15

Not Used

11064-1 thru 11064-7

11065-1 thru 11065-3

Not Used

16000-1 thru 16000-4
16054-1 thru 16054-3
16111-1 thru 16111-3
16126-1 thru 16126-2
16127-1 thru 16127-3
16166-1 thru 16166-3
16167-1 thru 16167-2
16912-1 thru 16912-6



TABLE OF CONTENTS (Continued)

DETAILS (Continued)

Number

5C/PID
S5D/PID
1/PED
2/PED
3/PED

Description

Meter Installation

Service Equipment Schedule

Lift Station One Line Diagram (Typical With Generator Receptacle)
Lift Station One Line Diagram (Typical with Generator)

Notes (To one Line Diagram)

WATER DISTRIBUTION SYSTEM DETAILS

Index
Number

W-1
W-2
W-3
W-4
W-5
W-6
W-7
W-8
W-9
W-10
W-11
W-12
W-13
W-14
W-15
W-16
W-18
W-19
W-20

W-21
W-22

W-23

June 2012

Description

Air Release Valve

Separation Requirements for Reclaimed Water Mains

Valve Detail

Fire Hydrant Detail

Fire Hydrant Detail for Deep Bury

Fire Hydrant Detail under Ditch

Concrete Thrust Blocking

Jumper Connection Detail

Jack & Bore Detail (Water System Only)

Service Connection Detail

1" & 2" Tapping Saddle

Temporary Sampling Station

Valve Manhole for 4" to 8" Gate Valves

Valve Manhole for 10" & 12" Gate Valves

Valve Vault (14" to 48" Butterfly Valves)

Pipeline Crossing Detail

Manifold for Multiple 3/4" or 1" Meter Installation

Permanent Sampling Station

Reduced Pressure Zone Device Double Check Valve — Typical Inside Building

Installation

Water Meter Installation 1" Service Pipe, 3/4" Water Meter & 1" Water Meter
- Domestic, Irrigation and Commercial Use Only

Water Meter Installation 2" Service Pipe & 1-1/2" & 2" Water Meters
- Irrigation Only

Water Meter Installation 2" Service Pipe & 1-1/2" & 2" Water Meters
- Domestic

iil



TABLE OF CONTENTS (Continued)

WATER DISTRIBUTION SYSTEM DETAILS (Continued)

Number Description

W-24 Sensus "Fireline" Model FL-720 Compound Water Meter - Installation Detail

W-25 Sensus "Fireline" Model FL-721 Fire Service Compound Water Meter
- Installation Guide

W-26 Master Water Meter Installation Detail - 3" to 10"

W-27 Master Meter with Backflow Preventer Installation Detail

W-28 Backflow Preventer Detail (3/4", 1", 1-1/2", & 2")

W-29 Reduced Pressure Zone Device Double Check Valve - Typical Outside
Installation Detail (3", 4", 6", 8", & 10" Sizes)

W-30 Vacuum Breaker Backflow Preventer - Typical Outside Installation
(3/4', 1", 1-1/2", & 2" Sizes)

W-31 Double Check Valve Assembly - Typical Outside Installation
(3/4" through 2" Sizes)

W-32 Water Lateral Conduit Detail

W-33 Reduced Pressure Detector Assembly for Fire System

W-35 Double Detector Check Valve Assembly for Fire System

W-36 Fire Service System for Building

W-37 Post Hydrant Detail

W-38 Doghouse Manhole for Water Connection

W-39 Pipe Bedding Detail

WASTEWATER COLLECTION SYSTEM DETAILS

Index

Number Description

S-1 Standard Manhole

S-2 Manbhole Step Detail

S-3 Manhole Cover & Frame Detail

S-4 Force Main Drop Manhole

S-5 Forcemain Drop into Shallow Manhole

S-6 Air Release Valve

S-7 Outside Drop into New Manhole

S-8 Inside Drop into Existing Manhole

S-9 Concrete Thrust Blocking

S-10 Valve Detail

S-11 Jack & Bore Detail

S-12 Pipe Bedding Detail

S-13 Grease Trap Detail

S-14 Sewer Lateral Detail

S-15 Chain Link Fence Detail

June 2012

iv



TABLE OF CONTENTS (Continued)

WASTEWATER DISTRIBUTION SYSTEM DETAILS (Continued)

Number

S-16
S-17
S-18
S-19
S-20
S-21
S-22
S-23

Description

Lift Station Plan Detail

Lift Station Section Detail

Watertight Double Door Access Frame and Cover Detail
Typical Lift Station Site Plan

Non Freeze Yard Hydrant Detail

By-Pass Connection Detail

Doghouse Manhole for Sewer Force Main Connection
Private Sewer Lateral Detail

PAVING AND DRAINAGE DETAILS

Index

Number
PO1
P02
P03
P04
P05
P06
P07
P08
P09
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P21
P22
P23
P24
P25
P26

June 2012

Description
Depressed Curb

Feathering of Concrete Curb & Gutter
18" Curb & Gutter

Flush Header Curb

Raised Concrete Header Curb
Pavement / Curb Termination Detail
Mountable Concrete Curb & Gutter
Concrete Island Detail

Raised Concrete Island

Typical Pavement Sections

Overlay Pavement Section

Typical Section thru Roadway
Pavement Replacement

Pavement Replacement Detail Longitudinal Cuts
Sidewalk and Walkway Details
Handicap Ramp Details

Handicap Ramp Details

Handicap Ramp Details

Standard Curb Inlet

Grate Inlet w / Frame

Precast Grate Inlet Detail

Yard Inlet Detail

Standard Precast Concrete Storm Manhole
Typical Section through Swale (4:1)
Storm Manhole Ring & Cover

Ditch Inlet (Type “A”)



TABLE OF CONTENTS (Continued)

PAVING AND DRAINAGE DETAILS (Continued)

Number Description

P27 Roof Inlet Detail

P28 Concrete Lot Swale

P29 Concrete Headwall Detail
P30 Subgrade Drain

P31 Concrete Swale with Fillets
P32 Flared End Section Detail
P33 Plan of Curb Inlet on Radius

END TABLE OF CONTENTS

June 2012 vi



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 AutoCAD R-14 and converted to Adobe PDF files.

The PDF (portable document format) files listed below are available for viewing online using
the Adobe Acrobat Reader 3.0 (or later) 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).

! CITY OF POOLER CHECKLIST AND NOTES

! TECHNICAL SPECIFICATIONS

! ELECTRICAL DETAILS

! WATER DISTRIBUTION SYSTEM DETAILS

! WASTEWATER COLLECTION SYSTEM DETAILS

! PAVING AND DRAINAGE DETAILS

January 2011






CITY OF POOLER
Contractor Check List Pre-Construction Meeting

DATE: TIME:

Emergency Phone Numbers, Pagers, Names, 24-hour contact person.

Field inspectors for the City will require a complete set of drawings on site. Amended
plans shall be marked and ready for review at all times.

Any and all changes to the “APPROVED?” plans, shall be approved by the City of
Pooler before changes can be made.

All the utilities that will become the City’s property shall be placed inside the Road
Rights of Ways, unless other easements are approved and shown on the
“APPROVED” plans. Any utility installed outside the Road Rights of Ways and/or
approved easements, shall be moved inside the approved areas before Pooler will
accept ownership or the easements shall be, with City approval, shifted to include the
utility.

During construction and until the City of Pooler accepts ownership of underground
utilities, the contractor installing the underground utilities shall be responsible for line
locations when a ticket for utility locations is requested. The City of Pooler will assist
when possible (Pooler will not be responsible or repair any damage during
construction because of their assistance in locating any utility).

If water is required during construction, all water shall be metered. The City of Pooler
will issue hydrant meters; and an approved BFP shall be used on the meter.

City of Pooler will require “Record Drawings” 72 hours before final inspection will
be made. This will allow Pooler to field verify the As Builds.

Where 22% degree and/or 45 degree mechanical joints are shown on “APPROVED”

plans; they shall be installed. JOINT DEFLECTION OF PIPE SHALL NOT
EXCEED MANUFACTURE’S RECOMMENDATIONS.
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CITY OF POOLER

FIELD INSPECTION CHECKLIST

This checklist shall be completed by the City of Pooler field representative through out the installation
process. Failure to have all items inspected and checked by the City of Pooler will result in rejection of the
project until all items are corrected and/or addressed. Contact the Inspection Coordinator to schedule the
following inspections at (912) 748-6652.

Materials Inspection at Job Site

a)
b)

©)

Structure Tie-Ins
a)
b)
c)
d)
e)
f)
g)
h)
i)
i)
k)
D
m)

n)

Water System Materials
Sewer System Materials
Lift Stations Materials

Water Laterals Crossings (sleeves)
Water Main Tee’s, Crosses, Bends, etc.
Fire Hydrant Installation

Gate Valves

Sewer Manholes (coring)

Air Release Valve (water & sewer)
Jacking and Boring and/or Directional Boring
Force Main tie-ins Sanitary Manholes
Sanitary Mains tie-ins Existing Manholes
Drop Manholes tie-ins

3M DBY-6 Direct Bury Splice Kit

All water and sewer laterals are located
Pressure testing of water and force mains
Pressure testing of tapping saddles

All above items shall be inspected by Pooler for installation as per approved plans and marked on Pooler
inspectors “ISSUED FOR CONSTRUCTION” plans.

Lift Station
a)
b)
c)
d)
e)

Wet Well

Valve Pit

Control Panel

Fence

Gravel Road and Fenced Area

Water pressure Test (150 PSI for 2 Hours)
Force Main Pressure Test (100 PSI for 2 Hours)
Bacteria Test - Water System Results

Mandrel Pull - Sanitary Sewer

Television Inspection for Sanitary Sewer

Other Miscellanecus (Describe)
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The following must be permitted and on file with Inspection Department and Public Works
Department before Final Acceptance/Final Inspection:

City of Pooler Field Inspection Checklist
Record Drawings
Location Wire Tracing Test(Water ans Sewer)
Fire Hydrant Flow Test

The following shall be inspected during final inspection by the City of Pooler

All valves are in working order
All fire hydrants, Painted, Chains Removed, Working Order
All Valves are installed and marked on record drawings
All water and Sewer Manholes are installed correctly and above finished grade
All Valve Boxes are installed correctly and above finished grade
All valve monuments are installed
All W&S on curbs for services
All water and sewer service laterals are installed correctly
All utilities are installed inside road R/W and/or approved easements

If any of these items are not completed and signed off by the City of Pooler Inspector, The

City of Pooler will not conduct a final inspection for acceptance until issues are recorded and
resolved.
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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 oft hydrant(s) have Location Wire exposed:

Yes No (If No give location)
All Water Manholes have Location Wire exposed at 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

If No: What areas did not locate:

Did all of the water laterals locate: Yes No
If No: What areas did not locate:

Was Contractor notified of any and all deficiencies: Yes No
If No: Why Not:
Was Design Engineer notified of any and all deficiencies: Yes No

[f No: Why Not:

Approved and acceptable to the City of Pooler: Yes No
If No: Why Not:

Signed for acceptance:

Signed for denial:
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CITY OF POOLER

FIRE HYDRANT FLOW TEST

DATE: TIME:

SUBDIVISION:

INSPECTOR:

SIZE OF WATER MAIN:

Hydrant #1 Location Hydrant #2 Location
PSI PSI
GPM GPM
Residual Residual

Savannah Benton Drive ConnectionOpen Closed

Pooler Wells On Off Elevated Tank Level

Hydrant #1 Location Hydrant #2 Location
PSI PSI
GPM GPM
Residual Residual

Flow tested by:

Hydrant(s) Painted: YES NO

Hydrant Chains Removed:; YES NO

Approved: YES NO

Comments:
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SECTION 01001
WATER AND SEWER REGULATIONS

Section 504 Easements.

(504.01) 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 preferable in front of property. All utilities
shall be installed underground.

(504.02) 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 set back for structures.
The access easement can be used as a part of common areas (except access easements for
Sanitary Sewage Lift Station) belonging to Homeowners Association or Property Owners
Association. Iftwo (2) or more publicly owned utilities are installed inside 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 because of depth and size of utilities,
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 an 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.

Section 606 Water Supply and Sanitary Sewage

(606.04) PUBLICLY OWNED WATER SUPPLY AND SANITARY SEWAGE SYSTEM:

Water Supply and Sanitary Sewage Collection Systems that are Publicly Owned shall be
placed in the road rights of ways and/or access easements (Section 504.02). Where utilities are
installed between residential homes and/or commercial property the access easements can be used

for open space requirements. (Except: Access Easements for Sanitary Sewerage Lift Stations)
as defined in Section 606 Utilities #5.

Section 606 Additional requirements for water, sewer, and utilities include.
Water:

#6 All 14" 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 the
entrance of subdivision or other development that tie into a transmission line shall be installed in
amanhole. All other Gate Valves can be installed in a cast iron valve box with a concrete collar
and concrete valve marker post.
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#15  All Fire Hydrants, Post Hydrants and/or Blow off shall require a # 12 solid copper tracing
wire to be installed from the existing wire on the main up to the bottom of the apparatus, just
above the finish grade with the wire being wrapped around the apparatus several times. A
continuous loop in the wire shall be maintained for tracing.

Sewer:

#9  All sewer laterals shall be installed 15' from the property corner marker. Atno time shall
it be permissible for the lateral to be located in the middle of the lot.

Utilities:

#1 All public Owned utilities shall be installed in the road rights of ways or approved access
casements as defined in section 504.02.

#2 Sanitary Sewer, Water Mains, service laterals or other Publicly owned utilities shall not be
installed behind or between lots without the express approval at the City of Pooler. Ifallowed the
utility will need to be in a proper easement.

#3 When Lift Stations are required, the Lift Station shall not be located behind residential
homes and/or commercial property without approval and an access easement as defined in
sections 504.02 and 606 Utilities #5.

#5 The Access Easement to the Lift Station shall be a minimum width of 25'. The Access
Easement shall have aroad 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.

#6 The immediate entrance at the paved Public Roadway to the Access Easements shall have
aconcrete pad. The minimum width shall be 15', a minimum depth of 15', minimum thickness of
4", and 4000 psi mixture of fiber reinforced concrete.

#9 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 is required.

#12  All force mains shall be installed in the access easements and/or road rights of ways.
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THE ORDINANCES OF THE CITY OF POOLER

SECTION 19-25, Adopted May 1, 2000

Sec. 19-25. No free service.

A.

It shall be unlawful for any person or persons 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 fire fighting, 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 1 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 before the
metering device shall be issued.

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

It shall be unlawful for any person or persons, contractor, sub-contractor, builder, home
owner, 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 of a commercial site, residential site, or industrial site.

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.

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 and/or designee.
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J. Any and all water usage fees for construction shall be paid in full before a Certificate of
Occupancy is issued.

K. Any and 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.

L 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.

M. 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 that 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.

END OF SECTION 01001
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SECTION 01300
PRECONSTRUCTION AND CLOSEOUT REQUIREMENTS FOR PRIVATE
DEVELOPMENT PROJECTS

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.

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.

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

3 PRE CONSTRUCTION CONFERENCE:

Prior to the beginning of construction a pre-construction conference will be scheduled
and shall be attended by the Engineer of Record or other owner's representative, the
Contractor and representative of the City. The preconstruction conference shall address at a
minimum the following:

Call Before You Dig

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

Testing Reports

Shop Drawings/Material Submittals

Final Inspection

Project Close-out

Project Construction Schedule
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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. Record Drawing of the approved construction plans in the following format
shall be delivered to the City by the owner's representative in the required coordinate
system:

One (1) set on reproducible Mylar,

Two (2) sets on bond,

One complete set of digital record drawings on AUTOCAD drawing

file and DXF on 3%” DS/HD diskette, CD or DVD disk.

B. 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.

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

I, 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 information on Pavement, Drainage
Systems, Sanitary Sewer Collection System, Water Distribution Systems, Water
Supply Systems, Wastewater Treatment Systems, Electrical Standby Generator
systems and shall show the following:

Pavement:

1. Edge of pavement in relation to the center line of the road right-of-way.
2 Pavement profiles,

3. Installed thickness of base and material.

Drainage:

L. Structures with inverts of all pipes and elevation of all tops;

2, pipe diameter, material, length and slope;
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location of all structures, headwalls, manholes, inlets and end
treatments in relation to right-of-ways, property lines and other
permanent structures;,

Sanitary Sewer:

L.

2

Structures with inverts of all pipes and elevation of all frames and
COVErS;
pipe diameter, material, length and slope;

location of manholes in relation to right-of-ways, property lines and
other permanent structures;

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

Water Distribution:

Other:

Location of the water mains, material and diameters;
Location of all valves, blow-off, fire hydrants, and sampling stations;

Location of all service lines with measurements from two permanent
structures.

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.

S HOMEUwWE P

PART 2 - MATERIALS

2.01

2.02

2.03

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 technician prior to being incorporated in fills. Clays, silts, and organic soils will be
considered as unsuitable materials.

EXCAVATED MATERIALS

Suitable materials from on-site excavations shall be used in the permanent construction
required under these Specifications. Suitable materials shall 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 until the moisture content is reduced sufficiently to permit them to be placed in the
earth fills.

UNSUITABLE MATERIAL

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),
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disposed as directed and backfilled with suitable material. Unsuitable materials are those
classified as MH, CH, OH, OL, and Peat in accordance with the Unified Soil Classification
System. Excess water in material will not be a basis for establishing unsuitable material
regardless of gradation. The Owner’s representative shall be notified immediately upon
encountering of unsuitable material.

2.04 BORROW
Borrow material shall consist of sand or sand-clay soils free of particles greater than 2 inches
in diameter, roots, trash, and other deleterious material. Borrow 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 Contract Drawings.

Excavation for structures shall conform to the depth and dimensions necessary for the
proper installation of all structures detailed on the Contract Drawings to a tolerance
of 0.1 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.

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.

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

3.02 SHEETING AND SHORING

A.

January 2011

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 October

02200-2



31, 1989 issue of the Federal Register.

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.

3.03 DEWATERING AND PROTECTION AGAINST WATER

A.
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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.

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
damages 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.

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. 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.
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3.04

3.05

3.06

January 2011

BACKFILLING

A.

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 over 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.

EARTHFILL

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

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 6 inches.

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

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

3.07 TESTING

A.
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General

The Contractor will select a qualified independent testing laboratory for the purpose
of identitying 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 500 cubic yards of
fill material, 300 linear feet of curb, and 1,500 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 D1556 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.

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:

1y 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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-+ Description of soil.

3 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.

E. 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.

3.08 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
smooth 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.

1.02 RELATED DOCUMENTS

A.

January 2011

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
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 starl 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.
Inspections will 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.
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1.03 EROSION AND SEDIMENTATION ACT - DEFINED

A. 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:

(8 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.
3 Do not encroach upon watercourses.
B. 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-year, 24-hour rain event. 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 h as 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.

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 requirements of the
Act and Ordinance.

PART 2 - PRODUCTS

2.01 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.
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2.02 RIPRAP

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

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

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.

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

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

Riprap shall meet the requirements of Section 805 of the GADOT Standard
Specifications. Filter fabric for permanent riprap shall be Mirafi 140N or an approved

equal.

2.03 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 140N or an approved

equal.

PART 3 - EXECUTION

3.01 IMPLEMENTATION

A.
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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.

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.
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Erosion control measures shall be inspected by the Contractor after each rainfall
event and at least daily during prolonged periods of continuous rainfall.
Contractor 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.

3.02 SYMBOLS
The Soil Erosion and Sedimentation Control Plan contain 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.

January 2011
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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. Underground utility systems include water mains and services,
sanitary sewers and services, storm drains, and sanitary sewer force mains.

1.02 RELATED 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
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.

2.02 BACKFILL

A.
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Backfill material shall consist of suitable excavated materials or imported gravel
meeting the requirements of #57 stone.

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.
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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

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

02221-2



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.

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 October 31, 1989 issue of the Federal Register.
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3.05 DEWATERING AND PROTECTION AGAINST WATER

A.

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
damages 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 under water. The cost of dewatering shall be
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,
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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
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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 overdepth 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 overdepth excavation of the unsuitable material
and replacement not inspected and measured by the Engineer prior to excavation.

3.07 PLACEMENT OF BEDDING MATERIALS

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

Bedding material around the pipe shall be installed with care. Care shall be used to
insure 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.
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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.

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 layer shall be compacted before additional
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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 ALONG HIGHWAYS, STREETS AND ROADWAYS

A.

January 2011

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.

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.
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3.10
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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 the
equivalent to water main standards of construction and be pressure tested as required
in Section 02700 to assure water-tightness.

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
water-tightness,

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

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
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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.

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.

3.13 TESTING

A.
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General
The Contractor shall select a qualified independent testing laboratory, acceptable to
the Engineer, for the purpose of identifying soils, checking densities, and classifying
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soils materials during construction. All testing will be paid for by the Contractor.
Copies of all test results shall be furnished to the Engineer.

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.

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 back{fill for each 200 feet of trench or fraction thereof,

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.
[+ Wet weight, moisture content and dry weight of field sample.
d. Description of soil.
o 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.

T, Ratio of field dry density to maximum lab dry density expressed as a
percentage.
g. Comments concerning the field density passing or failing the
02221-9
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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
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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.
PART 2 - PRODUCTS

2.01 MATERIALS

A. Casing pipe

1. Casing Pipe shall be new and unused. Casing pipe shall meet ASTM A139
Grade B (Hydrostatic testing is not required). One end of the pipe shall be
beveled to a standard 37 degree bevel.

2 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 weld pipe is unacceptable. Length and diameter shall
be as shown on the Drawings.

% Casing pipe wall thickness shall be as indicated unless shown otherwise on
the Drawings. Thickness shall be 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 0.312 0.250
20 0.344 0.312
24 0,375 0.312
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30 0.469 0.375
36 0.531 0.500
42 0.625 0.500
48 0.688 0.625
54 0.781 0.625
60 0.844 0.625
66 0.938 0.625
12 1.00 0.750

B 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. 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:
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Carrier Pipe Casing
Nominal. I.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 Casing
Nominal. 1.D. Nominal I.D. Nominal 1.D.
(Inches) (Inches) (Inches)
4 18 20
6 20 24
8 24 30
10 24 30
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12 30 36
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.
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Casing pipe

1;

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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alignment, and 1 percent in vertical grade.

il 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.

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

9 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.

B. 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.

C. 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 1 - GENERAL

1.01 SUMMARY
This section specifies the requirements for the installation of the storm drainage systems as
shown on the drawings.

1.02. RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Filling 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.

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
Pipe shall be reinforced concrete pipe conforming to ASTM C76, Class III. The

minimum pipe diameter shall be 15".
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1. 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 two foot wide strip
of non-woven filter fabric lapped two feet.

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
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.

2.02 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.

January 2011

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.
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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™
157 42 psi
18” 40 psi
24” 34 psi
30” 28 psi
36” 22 psi
42” 19 psi
48” 17 psi
60” 14 psi

* 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.

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.

2.03 MATERIALS FOR DRAINAGE STRUCTURES

A.
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Mortar

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

2. 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.
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5 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, alkalies, 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 M199. 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.

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-IT; 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 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.

2.04 BEDDING
See Section 02221 "Excavation, Trenching and Backfill for Utility Systems," for additional
requirements.
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PART 3 - EXECUTION

3.01 PLACING PIPE

A,

Each pipe shall be carefully examined before being laid, and defective or damaged
pipe shall not be used. Pipe lines shall be laid to the grades and alignment indicated.
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 pipe 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.

3.02 BACKFILLING

Backfilling shall be done in accordance with Section 02221, "Excavation, Trenching and
Backfill for Utility Systems."

3.03 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 T134.

Placement

The bags shall be uniformly filled to the maximum capacity which will permit
satisfactory tying. The bagged rip-rap 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,

3.04 STONE RIPRAP

A,
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Materials

The 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
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quality, it will be rejected. The stone shall consist of quarry run sizes, graded as
specified below:

STONE SLOPE PROTECTION

SIZE OF PERCENT OF TOTAL WEIGHT
STONE SMALLER THAN THE GIVEN SIZE

Class I
100 Ib. 100
60 1b. 80
251b . 50
2 1b. Not to Exceed 10

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.

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:

Fabric Property Unit | Test Method Typical Values

Grab Tensile Strength | 1b ASTM D-1682 | 200

Grab Tensile % ASTM D-1682 | 30 (MAX)
Elongation
Burst Strength psi ASTM D-3786 | 400
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Trapezoid Tear 1b ASTM D-1117 | 115
Strength

Puncture Resistance 1b ASTM D-3787 | 85

Fabric shall be Mirafi 140, 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 inch perforated
pipe embedded in granular material as shown in the detail on the Plans. The 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.

3.07 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

L%

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 instal-
lation 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 only will be accepted.

PART 2 - PRODUCTS

2

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

2.1.1 Fabric.
The chain link fence fabric shall conform to ASTM A392. The size of mesh shall be
2 inches and the wire shall be No. 9 Gauge Basic Open Hearth Steel, hot-dip
galvanized 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. 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 A112 and spaced 12 inches apart on all posts and 24 inches apart on all rails.
Tie wires shall be a double loop and 6.5 inches in length. Clips are not allowed.

January 2011 02451 -1



2.1.3

2.1.6

January 2011

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 2-7/8 inches O.D., 5.79 pounds per linear foot, 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. Each brace section shall be a
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:

Leaf Width Post Diameter Weight/Ft.

0-5' 4" 0D 9.11 lbs.
6'-18' 6-5/8" OD 18.97 1bs.
Over 18' 8-5/8" OD 2855 1bs;

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. Miscellanecous 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. 12-1/2 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 by fully welded by a method

that will procure a continuous weld on all sides and faces of joints at exposed edges.
Surplus welding material shall be removed.
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2.3

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. 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.

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 backstop; 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 on 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 smooth slightly above the ground
surface and sloped to drain.

After the posts have been installed and the concrete has 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.
Top selvage shall be dressed flush with the top rail and the bottom shall be 1-1/2 inches
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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
so as to make a continuous piece of fabric between end, corner and gate posts, as the case
may be.

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 1 - GENERAL

1.01

102

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

2.05

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. 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, Crotolaria, Pigweed, Witchweed, and Cocklebur.

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 an homogenous slurry. It shall be dyed (non-toxic) an appropriate color to
facilitate metering of material.

SEED

A. Seed shall meet the requirements of the Georgia Seed Laws and Rules and
Regulations.
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B. Seed shall be delivered in suitable sealed containers labeled in accordance with
applicable laws and regulations and including name and location of the producer.
The pure live grass seed mixture shall be as shown on the Drawings.

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

2.06 SOD
Sod shall be good quality, densely-rooted grass of the type indicated, free from noxious
weeds. 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 1 inch thick. Sod shall be cut
into uniform strips not less than 12 inches in width and 24 inches in length.

PART 3 - EXECUTION

3.01 SOIL PREPARATION

A. 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 test 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.

B. 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.

C. 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.

3.02 SEEDING

A. 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
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3.03 SOD

is frozen or excessively wet.

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 seeded. 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 17 water weekly to ensure the
establishment of a uniform stand of grass.

Sod shall be placed between March Ist and December 1st. 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. Alljoints shall be tightly butted and end joints
shall be staggered at least 12 inches. The sod shall be immediately pressed firmly into
contact with 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)

Hyrdoseeding 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.

January 2011

All seeded and sodded areas shall be maintained without payment until acceptance of
the Contract and any regrading, refertilizing, 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 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
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final acceptance.

B. Damage resulting from erosion, gulleys, washouts, or other causes shall be repaired
by filling withtopsoil, tamping, refertilizing, 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

1.02

1.03

1.04

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

RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading

Section 02221 - Excavation, Filling and Backfilling for Utility Systems
Detail P10 — Typical Pavement Sections

GENERAL

Subgrade preparation shall include leveling, compacting 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.

SUBGRADE PREPARATION

The subgrade shall be brought to the line and grade necessary to accommodate the base and
pavement at the required finished grades. Subgrade shall be completely compacted in
accordance with the requirements of Section 02200. All subgrade shall be proof-rolled as
specified, before base course is placed on the subgrade.

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
affected areas, by removing unsatisfactory material and adding approved material
where required, and by reshaping and recompacting to line and grade and to the
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specified density requirements. Compaction of base material shall be done by
conventional means using a 30,000 to 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. The material and installation shall meet the
requirements of Section 310 of the Georgia Department of Transportation
Standard Specifications.

Sieve Designation Percent by Weight Passing

2" 100
1-1/2" 97-100
3/4" 60-90
No. 10 25-45
No. 60 5-30
No. 200 0-15

Limerock Base Course.
At the Contractor's option limerock of either Miami or Ocala formation may
be used, but limerock of only one formation may be used on any contract.

The minimum percentage of carbonates of calcium and magnesium in the
limerock material shall be 70. The maximum percentage of water sensitive
clay material shall be 3.

The liquid limit shall not exceed 35 and the material shall be non-plastic.

Limerock material shall not contain cherty or other extremely hard pieces,
or lumps, balls or pockets of sand or clay size material in sufficient quantity
as to be detrimental to the proper bonding, finishing, or strength of the
limerock base.

At least 97 percent (by weight) of the material shall pass a 1-1/2 sieve and the
material shall be graded uniformly down to dust. The fine material shall consist
entirely of dust of fracture. All crushing or breaking up which might be necessary
in order to meet such size requirements shall be done before the material is placed
on the road.
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2002

2,03

2.04

2.05

2.06

BITUMINOUS PRIME

Bituminous prime shall be cutback asphalt RC-70 applied at the 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.

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.
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".

PAVEMENT FABRIC
Fabric used for underlayment shall be equivalent to Phillip's Petromat.

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 voids between 4 and 5.

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 a minimum. Smoothness
shall not exceed one-eighth inch for a ten foot straight edge.

TRAFFIC STRIPING

Unless specifically approved otherwise 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
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to the applicable sections of the Georgia Department of Transportation specifications.
The color and pattern shall be as shown on 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.

1,

Sub-grade compaction shall be one (1) test per 500 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 it 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.

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

January 2011
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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.

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

PART 1 - GENERAL

1.01

1.02

SUMMARY
This section specifies the requirements for the construction of concrete sidewalks, curb and

gutter.

RELATED SECTIONS

Section 02200 - Excavation, Filling and Grading
Section 02221 - Excavation, Filling and Backfilling for Utility Systems
Section 03300 — Cast in Place Concrete

PART 2 - MATERIALS

2401

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 (Latest
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.

All concrete shall be ready mixed concrete in accordance with ASTM C94. All
reinforcement shall comply with ASTM A615.

PART 3 - EXECUTION

3.01

3.02

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
requirements specified in Section 02200 and Section 02500 including proofrolling. All curb
and gutter areas will be proofrolled unless exception is authorized by City.

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.
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3.03

3.04

3.05

PLACING

The placing and depositing of all concrete shall be done in accordance with 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.

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 corners 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.

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.

B. 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 concreting 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 where 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.

January 2011 02520-2



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,

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.

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,

January 2011

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
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of at least 6 inches wide entirely surrounding it shall be wetted to 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 insure 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.
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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.

l. Concrete compressive strength test which fail 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,

S Spalling or chipping of concrete surface,
3 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.

The City Inspector or other city representative shall have the final determination of
whether finished products should be accepted or rejected. He may, at his discretion
and if he 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.

02520-4



3.11 CONSTRUCTION OF HANDICAP RAMPS AND SIDEWALKS
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).

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 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.

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.

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

A.

B.

June 2012

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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=

June 2012

ASTM D4414 -

ASTM D4541 -

ASTM D2584 -

ASTM D2240 -

ASTM D543 -

ASTM C109 -

ACI506.2-77 -

ASTM C478 -

ASTM C496 -

ASTM C579 -

ASTM -

NACE -

SSPC -

ASTM C396 -

ASTM C580 -

ASTM D4541 -

ASTM D4787 -

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

Pull-off Strength of Coatings Using a Portable Adhesion
Tester.

Volatile Matter Content.
Durometer Hardness, Type D.

Resistance of Plastics to Chemical Reagents.
Compressive Strength Hydraulic Cement Mortars.

Specifications for Materials, Proportioning, and
Application of Shotcrete.

Bond Strength to Concrete: Concrete Failed.

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

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

The published standards of the American Society
for Testing and Materials, West Conshohocken, PA.

The published standards of National Association of
Corrosion Engineers (NACE International), Houston, TX.

The published standards of the Society of
Protective Coatings, Pittsburgh, PA.

Compressive Strength of Cement Mortars.
Standard Test Method for Flexural Strength and
Modulus of Elasticity of Chemical-Resistant Mortars,

Grouts, Monolithic Surfacings, 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 Substrates.

02545-2



1.03 SUBMITTALS

A.

June 2012

Product Data:

I

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.

Applicator 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.

e. 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.

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

A.

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
verifing adherence to coating manufacturer recommendations, industry standards,
and the written specifications.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

B.

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

Protective coating materials are to be stored according to 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.

Applicator 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.

June 2012

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

Contractor shall provide access to site inspection.
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1.08

WARRANTY

A. Manufacturer 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 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

2402

2.03

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.

STRUCTURAL RESTORATION & COATING PRODUCTS

A. RAVEN LINING SYSTEMS, Inc. , Product 405
B. SPECTRASHIELD™ LINER SYSTEMS
C. TNEMEC PERMA SHIELD H,S, Series 434

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 topcoating 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
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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.

June 2012

Raven Product 405

1;

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 prepration procedures which permit optimum bond strength
with the epoxy coating.
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2.

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
will produce concrete which will be compatible for epoxy
topcoating.  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 topcoating parameters.

Protective Coating Material

Product type Amine cured epoxy
Color Light blue

Solids Content ( vol %) 100

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

SpectraShield Liner Svstem

L.

Structural Restoration Material

SpectraShield Liner Ssytem

Protective Coating

Multi-component stress panel liner system as follows:

a.

Liner

Moisture displacement barrier Primer

Moisture barrier Modified Polymer

Surfacer Polyurethane/Polymeric
blend foam

Final corrosion barrier Modified polymer

Primer shall be 100 % solids
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Modified polymer shall be sprayable, solvent free, two- component
polymeric, moisture/chemical barrier specificallydeveloped for the
corrosive wastewater environment.

Tensile Strength, psi > 1,500 psi
Elongation >125%
Tear Strength 350 psi
Hardness, Type D 55-65

Polvurethane rigid structure foam

Density, nominal, core 4-10 Ibs/CF
Compressive strength 90-150 psi
Shear strength 225-250 psi

Total thickness of multicomponent stress panel liner shall be a
minimum of 500 mils.

Color- pink

TNEMEC Perma Shield H,S, Series 434

1.

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

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

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.

Film Thickness- 125 mils DFT minimum
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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.

June 2012

Appropriate actions shall be taken to comply with local, state and federal
regulatory and other applicable agencies with regard to 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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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.

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 a low pressure water cleaning equipment using a 0 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.

June 2012

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 to 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. 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 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.

June 2012

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 100 volts per 1 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 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
HDPE LINER

PART 1 - 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.

January 2011

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/m?, 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. 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 HIPE PP-R
Density ASTM D792-86.  g/em’ 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 D638-89 PSI > 2.320 >2.900
Elongation = ASTM D638-89 % >12 >10
of Yield
Elongation =~ ASTM D638-89 % > 200 > 50
at break
Fire UL-9%4 V2 V2
Classification
Maximum Working C_ 60 90
Temperature F 140 194
B. 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. 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.

B. The following welding techniques are acceptable:

1. Extrusion Welding
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23 Butt Welding
= 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 jobsite 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.

END OF SECTION 02557
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PART 1 - GENERAL

1.01 SCOPE OF WORK

SECTION 02700
WATER DISTRIBUTION SYSTEM

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,

June 2012

Metal Pipe
1. Ductile Iron Pipe

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

b. Ductile iron pipe shall be of the thickness according to ANSTAWWA
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 ANSVAWWA C111 A21.11, latest revision,
and shall be push-on-type unless otherwise shown.

b. Flanged Fittings shall conform to ANSVAWWA C110/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.

Ci Mechanical joint fittings shall conform to ANSI/AWWA
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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

Joints

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

b. Flanged Joints shall conform to ANSYAWWA C115/ A21.15, latest
revision.

&, Mechanical Joints shall conform to ANSTAWWA C111/A21.11,
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

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 ANS/AWWA
CLIT/AZYi 1,

Lining

Lining for ductile iron pipe and fittings shall be a cement mortar lining
meeting the ANSVAWWA 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 ANSIVTAWWA
C104/A21 .4, latest revision.

Exterior Coating
Exterior coating shall be an approved bituminous coating one mil thick in
accordance with ANS/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 are a requirement.
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F 3 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:

1. 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 150 with Dimension Ratio
18 or lower (thicker).

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.

D Fittings
Fitting shall be ductile iron conforming to ANSI /AWWA C153/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 ANS/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. 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.

19

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)

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.

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.

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.

Valve 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 position.

Valves shall be hydrostatically tested in accordance with AWWA
C509.

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
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.
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7

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.

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.

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.

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.

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.

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

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.

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

L.

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
O MAT Series RBX.

Valve Manholes

L.

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.

All valves installed within manholes must be installed such that the valve
operator is also installed within the manhole. All valve operators must be

accessible.

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 Y4-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 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,

D.

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 be painted with 1 coat of primer and 2 finish coats of Tnemec Series
73 or an approved equal (fire hydrant yellow). Fire hydrant caps shall be painted

with color designated by water main size in accordance with Pooler Standards.

Hydrants shall be American Darling, Mueller, and M&H or approved equal.

2.04 POSTINDICATOR VALVES & HYDRANT

A.

Each post indicator valve shall consist of a gate valve which meets these
specifications and an indicator post which meets National Fire Protection Association
Code, NFPA 13. The gate valve and post indicator shall be compatible. Post
indicator shall be painted with three coats of paint Fire Hydrant Red in color.

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.

2.05 YARD HYDRANTS

Yard hydrant shall have 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 have a 1" NPT
inlet and a brass nozzle with 3/4" hose threads. Yard hydrants shall be Woodford Freezeless
[IOWA Model Y1, or equal.

June 2012
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2.06 SERVICES

A,

June 2012

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
SDR 9 X
PE 3408 X
Working Pressure - 160 psi X
Water Service Tubing X
National Sanitation Foundation (NSF 14) X
Pipe Color Blue

Unmarked pipe, without 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 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 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 C14-

44G1 FIP x GJCTS 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.
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2.07 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 enclosure.

2.08 APPURTENANCES

A.

June 2012

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
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 A193 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
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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
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
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No. 667, Clow F-5093 or approved equal, and shall conform to the requirements of
this Section.

H. 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. General

L. 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.
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.

i 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 work day and when
laying pipe to keep debris and water in the trench from entering the pipe.
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i 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.

Ductile Iron Pipe
Ductile iron pipe shall be installed in accordance the City of Pooler Standard Details,
Section 02221 of the Standard Specifications, and with ANS/TAWWA 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, Excavation,
Trenching and Backfilling for Utility Systems. A minimum cover over the top of the
pipe of 36-inches from the proposed paving subgrade, shoulder or finish grade shall
be provided.

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. Contractor shall place a bag over the hydrant to indicate its
not being in service until after the watermain is put into service.

Water Service Connection

1. 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 of 30-inches
shall be provided until a short transition to the service is stubbed out of the
ground.

2 Water service laterals installed under roadways shall have a case conduit that
is installed a minimum of 30 inches below the road (laterals shall not be
installed in the base of the road). Conduit shall be of adequate size for the
service to fit in and out. Schedule 40 PVC pipe is permissible for use. Each
end of the conduit shall be sealed.
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3 Water service laterals shall be installed one foot short of the property line of
all lots along street and right-of-ways in which watermain is constructed.

4, Water service laterals stubbed out of the ground shall have insulated end
valves to prevent freezing.

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 jointing, all scale shall be removed from pipe by some
suitable means. After cutting, all pipe 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. Unions shall be
installed at every connection to the supply line.

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 48 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 ANS/AWWA 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
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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
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.

3.02 HYDROSTATIC TESTING

A.

June 2012

All pressure and leakage test shall be performed in accordance with the latest edition
of AWWA C600. 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 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.

Q = LxDxsq.rt.(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).

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
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Allowance requirement are within the allowable leakage. All testing shall be at the
Contractor’s expense.

3.03 CLEANING AND DISINFECTION OF NEW MAINS

A.

June 2012

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 consist 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 main and must discharge toward the ground.

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

Flush the new pipe lines 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 pipe lines with chlorine. The preferable point of application of
the chlorinating agent is at the beginning of the pipe line 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
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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
which time all valves and hydrants shall be operated to ensure disinfection of
the appurtenances.

Allow the treated water to remain in the pipe line for at least 24 hours, the
treated water in all portions of the main shall have a residual of not less than
10 mg/l 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 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. Reflush and redisinfect 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,

June 2012

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

diameter.

Pipe Diameter 100% Chlorine 1% Chlorine
Solution
(inches) (Ibs) (g) | (gaD) L)
4 0.013 5910.16 0.6
6 0.030 13.6 | 0.36 1.4
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3.08

3.06

June 2012

8 0.054 24.5 | 0.65 2.5
10 0.085 38.6 | 1.02 38
12 0.120 544 | 1.44 5.4
16 0.217 98.4 | 2.60 9.8

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 (1) 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
Concentrations
Sulfur Sodium Sodium Sodium
Dioxide Bisulfate Sulfide Thiosulfate
(50,) (NaHSO0;) (Nap SO3) (Na;S,03.5H,0)
mg/1 Ib Kg | 1b Kg | Ib Kg | Ib Kg
1 0.8 036 1.2 054 |14 064 |12 0.54
2 1.7 0.77 | 2.5 1.13 | 2.9 132124 1.09
10 8.3 376 | 12.5 567 | 146 6.62|12.0 5.44
50 41.7 18.91 | 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.

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.

IDENTIFICATION AND TRACER WIRE

A. Mylar Tape
Mpylar 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
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the tape "Caution - Water Line Below." The tape shall be laid the entire length of the

trench.

Tracer Wire

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.

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. Atevery 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 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.

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.

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,

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.

June 2012
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3.08

3.09

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

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
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.

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 GPS coordinates should be provided on all valves and
manbholes.

END OF SECTION 02700
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SECTION 02710
SEWER FORCE MAINS

PART 1 - GENERAL

1.01

1.02

1.03

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.

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

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 pipe shall be used:

A, Ductile Iron Pipe

1. Material

a. 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

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

2 Fittings

a. Fittings shall conform to ANSUAWWA C111 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 ANSIB18.2.1,
latest revision. Nuts shall conform to ANSIB-18.2.2, latest revision.
Bolts and nuts shall conform to ANSI B1.1.

¢ Flanged Fittings shall conform to ANSI/AWWA C110/A21.10, latest
revision. The ANSVAWWA C110/A21.10 fitting flanges shall have
facing and drilling which match ANSVAWWA C115/A21.15
threaded-on flanges which also match ANSIB16.1 Class 125 flanges
except where Pressure Class 250 is noted.

Joints

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 ANS/AWWA
C111/A21:1):

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. 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 A21.51, latest revision.

Polyethylene Encasement
Polyethylene encasement shall conform to ANSI A21.5, latest revision for
high density, cross-laminated polyethylene film. Polyethylene encasement
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June 2012

shall be used and installed according to the requirements of ANSI A21.5, Sec.
4.4, Method A and where indicated on the drawings.

PVC Pipe
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. Material

a. 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.

b. Pipe less than 4 inches in diameter shall be Class 200 with dimension
ratio of 21 or lower conforming to ASTM D2241, latest revision,

2. Outside Diameter
Pipe shall have an outside diameter equal to the outside diameter of ductile
iron pipe.

3. Joints

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.

4, Fittings
Fittings on 3-inch and larger pipe shall be ceramic epoxy lined ductile iron
conform to ANSVAWWA C-153/ A21.53, latest revision.

PVC fittings may be used on 2-inch pipe.

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. 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 specifica-
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tion.

C. Polyethylene 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 stripe for sewer.

il 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 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.

2.02 VALVES
A. Plug Valves

June 2012

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 witha
resilient seat seal. Plug valves for buried 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 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 surfaced protected by
nonmetallic 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.
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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 water tight 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. 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 2 inch size unless noted otherwise. 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.

June 2012

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 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.
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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
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.

PVLC Pipe
Pipe shall be installed in accordance with ASTM D2321, latest revision.

Excavation, bedding and backfill shall be as specified in Section 02221.

Polyethelene Pipe
Pipe shall be installed in accordance with ASTM D2321, latest revision.
Excavation, bedding and backfill shall be as specified in Section 02221.

3.02 HYDROSTATIC TESTING:

A.

June 2012

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 100 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 150 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
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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 = SxDxsq.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).

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 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.

B. 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.

C, 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.

1 ] 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 11, or equal.
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3.04 MYLAR 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.

3.05 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 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.

3.06 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 GPS coordinates should be provided
on all valves and manholes.

3.07 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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SECTION 02720
SANITARY SEWERS

PART 1 - GENERAL

1.01 SUMMARY

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 pipe shall be

used:

A. PVC Sewer Pipe (Solid Wall)

1.

January 2011

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. The pipe shall be as uniform as commercially
practicable in color, opacity, density and other physical properties. Pipe
shall be subject to inspection by the Engineer. Pipe which does not meet
the requirements of this Section shall be so marked by the Engineer and
the Contractor shall remove it from the job site upon notice being received
of its rejection.

Joints

Joints for PVC pipe shall be integral wall bell and spigot rubber gasketed
joints. Joints shall conform to ASTM D3212 and the gasket to ASTM F-
4717.
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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.

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.

Ductile Iron Pipe

1.

Lining

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. All laterals
must be ductile iron pipe and include tracing wire.

Joints
Joints shall conform to ANS/YAWWA C111/A21.11, push-on-type as
described in latest revision.

Fittings

a. Fittings shall conform to ANS/AWWA CI111 A21.11, 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.

&, Flanged Fittings shall conform to ANSI/AWWA C110/A21.10,
latest revision. The ANSVAWWA C110/A21.10 fitting flanges
shall have facing and drilling which match ANS/AWWA
C115/A21.15 threaded-on flanges which also match ANSI B16.1
Class 125 flanges except where Pressure Class 250 is noted.

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. Lining application, inspection, and certification, handling and
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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 C153/A21.51, latest revision.

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.

2.02 MANHOLES

A.

January 2011

Precast Concrete Manholes

Precast manholes shall meet all requirement of ASTM C478, "Specification for
Precast Reinforced Concrete Manhole Sections." A 0.1 - foot minimum drop shall
be required through all manholes where the 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
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stainless steel. Flexible pipe connectors shall be Lock Joint, Kor-N-Seal I, 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 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 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 Infi-Shield External Uni-Band (Sealing
Systems, Inc. Loretto, MN), Cretex Manhole Chimney Seals (Cretex
Specialty Products, Waukesha, WI) or an approved equal.

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. 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 water tight,
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.
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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.

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.

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.

Sewer lines shall be 15 feet or greater distance from buildings or structures.
Sewer laterals shall be located 5 feet from property corner.

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.

Work located in or under railroad right-of-ways 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.

January 2011

Damage to Existing Utility Lines

1. 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
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3.04

3.05

3.06

3.07

3.08

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.

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.

PROTECTION OF WATER SUPPLY SYSTEMS
See Section 02221 for protection of water supply pipes

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.

DUCTILE IRON PIPE

Ductile iron pipe shall be installed in accordance the City of Pooler Standard Details,
Section 02221 of the Standard Specifications, and with ANS/TAWWA 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.

MANHOLE INSTALLATION

A. 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.

B. 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.

C. 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.
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Manbholes 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 eye-bolts 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 a surface to place minor tools. A bench slope shall be %2"/foot and shall not
exceed 1"/foot.

3.09 ADAPTORS
Prefabricated flexible couplings or adaptors shall be used for connecting pipe of dissimilar
materials.

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.

January 2011

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 2 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.

Ductile iron pipe must be used for service laterals. A 4 tee must be provided at
the location of each lateral in new developments. Tracer 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.
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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.

Before acceptance of the sewer lines, they shall be tested and cleaned. Where
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.

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. The
City of Pooler reserves the right to require the Contractor to televise any lines which fail
any test. All laterals and sewer lines 4” and larger must be televised.

3.14 TEST FOR DEFLECTION

A.

January 2011

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,

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.

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.

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.
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3.15 LEAKAGE TESTING: GRAVITY SEWER MAINS AND LATERALS

A,

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 drop 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.

316 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.

3.17 SHOP DRAWINGS

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

January 2011
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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, laterals locations from property corners, fire hydrants
& manholes. In addition, state plan coordinates and GPS coordinates should be provided
on all valves and manholes.

END OF SECTION 02720
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SECTION 02730

RECLAIMED WATER DISTRIBUTION SYSTEM

PART 1 - GENERAL

1.01 SCOPE OF WORK

L 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 codes and regulations of
local utilities. He 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.

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 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 MATERJALS

All pipe material, solder and flux shall be lead free (less than 0.2 percent lead in
solder and flux and less than 8.0 percent lead in pipes and fittings). All
materials shall be certified for conformance with American National Standards
Institute / National Sanitation Foundation Standard 61 (ANSI/NSF61). Expect
where specifically noted on the Drawings, the following types of pipe shall be
used:
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Ductile Iron Pipe

1.

Material

a.

C.

Ductile iron pipe shall be manufactured in accordance with
ANSVAWWA C151/A21.51, latest revision. All pipes
larger than 12” shall be ductile iron.

Ductile iron pipe shall be of the thickness according to
ANSW/AWWA C150/A21.50, latest revision, for Laying

Condition Type 2, at a minimum.

Flange Pipe shall be Pressure Class 350.

Fittings

a.

Joints

Fittings shall conform to ANSI/AWWA Cl111 A21.11,
latest revision, and shall be push-on-type unless otherwise
shown.

Flanged fittings shall conform to ANSW/AWWA
C110/A21.10, latest revision. The AWWA CI110 Fitting
flanges shall have facing and drilling which match AWWA
C115 threaded-on flanges which also match ANSW B16.1
Class 125 flanges except where Class 250 are specifically
noted.

Mechanical Fittings shall conform to ANSIVAWWA
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 ANSW/AWWA 1, latest
revision.

Flanged joints shall conform to ANSW/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 ANSVAWWA
C111/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, latest revision. Nuts shall
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Lining

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. Restained 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 ANSIVAWWA 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 CI151/
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
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for painting over asphaltic coatings. Coating data shall be as
follows:

o Coverage: theoretical 615 square feet per gallon at 1.0
mil dry film thickness

o Dry film thickness: 1.0-2.0 mils per coat

o Wet film thickness: 3.0-8.0 mils per coat

d. Apply coating in  accordance to  manufacturer’s
recommendations.

& Paint shall be manufactured by Induron or approved equal.

f. 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.

PV 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 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. 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.

b. Routine Hydrostatic Proof Test Requirements — Each piece
of pipe shall be tested at four (4) times rated pressure class
by the Manufacturer.

2.8 Outside Diameter

Pipe shall have cast iron pipe outside diameter.

3. Joints
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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 joints shall conform to ANSW/AWWA
C111/A21.11, latest revision. All joints of mechanical
joints ductile iron and fittings shall be installed in
accordance with the requirements of AWWA (600,
Section 3.4. Bolts shall conform to ANSW B18.2.1, latest
revision. Nuts shall conform to ANSW B-18.2.2, latest
revision. Bolts and nuts shall conform to ANSW 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. Restained 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 C153/A21.53, latest revision, with cement mortar
lining and seal coat in accordance with ANS/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.

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.
Coupling method shall allow for expansion or contraction of
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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 with any evidence of infiltration, exfiltration or
breaking.

7. Gaskets

PVC pipe joint gaskets shall meet the requirements of ASTM 477,

2.02 STEEL CASING AND CASING SPACERS

Steel casing and casing spacers shall be manufactured and installed as specified

below.

A.

Casing pipe shall be steel conforming to ASTM A139, 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.

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 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.

June 2012

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.

g Valves shall take full pressure on either face. Valves shall

be from one manufacture and similar sizes shall be
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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.

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.

Valves 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.

Valves shall be hydrostatically tested in accordance with
AWWA C509.

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.

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.

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 Cl111. All
MJ accessories (bolts, glands, gaskets) shall be supplied by
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h.

the valve manufacturer. Valves for below ground service
shall be installed using restrained joints.

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.

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.

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.

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.

All butterfly valves shall be manually operated. Operators
shall be of the traveling nut, self-locking type and shall be
designed to hold the wvalve 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.

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

Tapping Sleeves and Valves

Tapping Sleeves and Valves shall be used for making branch connections to
an existing water 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
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joint type gate valves, Mueller No. 667, Clow F-5093 or approved equal,
and shall conform to the requirements of this Section.

3. 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 a 1" or 2"
connection is required.

4, 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.

Alr release valve manufacturer shall be Crispin Model No. PL-10 or VENT O
MAT Series RBX, or approved equal.

5. 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:

To Be

Marked
Polyethylene On Pipe
Nominal Size X
ASTM D2837 X
SDR 9 X
PE 3408 X
Working Pressure - 160 psi X
Water Service Tubing X
National Sanitation Foundation
(NSF14) X
Pipe Color Pantone Purple 522

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
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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 1000-4AWWA/CC
Ground Key Corporation Stop, or approved 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
14-44G1FIPxGICTS with a Brass, domestic made, square head cored plug,
or approved equal.

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.

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.

2.04 HYDRANTS

A.

June 2012

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
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C:

D.

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 POST INDICATOR VALVES & HYDRANT

A.

2.06

Each post indicator valve shall consist of a gate valve which meets these
specifications and an indicator post which meets 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.

VALVE MANHOLE

June 2012

L.

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.
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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 is greater. Precast manholes shall meet all
requirementsof ASTM C478, "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.

Tracing Wire

Tracing wire shall be single strand #12 AWG, Vinylon - A THWN or
THHN or gasoline and oil resistant II 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.

02730-12



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 parking 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 a four (4)
inches in width and remain flexible from -40E F to +140EF with UV
stabilizers. The marker shall 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 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.

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
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sanitary sewer, water and drainage lines shall be provided.

3.01 INSTALLATION

June 2012

A.

Ductile iron pipe shall be laid in accordance with ANSI/TAWWA 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. 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 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. 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 pipe, 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 manufacturer's instructions.

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. 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
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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. Contractor shall place a
bag over the hydrant to indicate its not being in service until after the
reclaimed watermain is put into service.

Alipnment 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.

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 avolid 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.

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.

Clearance - When crossing existing pipelines or other structures,
alignment and grade shall be adjusted as necessary, with the 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 48-
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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 will 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.

G Trench Construction

1.

June 2012

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 place 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, wvalves, hydrants, specials,
manholes and other structures by more than 6 inches in any
direction, unless otherwise required or accepted by the owner.
Methods such as sawing, drilling, or chipping shall be used to
ensure the breakage of pavement along straight lines.

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,
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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 pipe, 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 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 atleast 6 inches below the bottom of the pipe or to the depth
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10.

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 of lower pipe into the trench.

A,

is

Examination of material — All pipe, fittings, valves, and other
appurtenances shall be examined carefully for damage and other
defects immediately before 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
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 place in the pipe at any time.
Excessive flush water required to clean the pipe after installation may
be charged to the contractor.

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 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
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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

k;

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 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 “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
cover of 30-inches shall be provided until a short transition to the
service is stubbed out of the ground.

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 and
right -of-ways in which reclaimed water main is constructed.
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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 jointing, all scale shall be removed from
pipe by some suitable means. After cutting, all pipe 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.

CLEANING OF NEW RECLAIMED MAINS

Clean the interior of all pipe 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,
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an alternative to flushing, such as broom sweeping of the main, is acceptable.

Flush the new pipe lines 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 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.

3.04 HYDROSTATIC TESTING

All pressure and leakage test shall be performed in accordance with the latest edition
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of AWWA C600. 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 = SxDxsgroot(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 requirement 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
final inspection will be made. The Contractor shall keep on the work site one (1)
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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 GPS coordinates should be provided on all valves and manholes.

End of Section
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SECTION 02740
LIFT STATION WETWELL
RECEIVING MANHOLE AND VALVE VAULT

PART I - GENERAL

1.01 SUMMARY

This section specifies the requirements for wetwells, valve vaults, and receiving 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. The pipe from the receiving manhole
to the wet well shall be 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 of 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 VALVE VAULT AND RECEIVING MANHOLE

A. Precast Sections
Wetwells, valve vaults and receiving 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. Shop drawings shall be submitted consisting of manufacturer's
standard details of various sections, before placing order for manholes

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.
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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 Infi-Shield Shield Wrap (Sealing Systems, Loretto, MN),
Cretex (Cretex Specialty Company, Waukesha, WI) or approved equal.

Manhole Castings & Covers

I 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. 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 water tight, 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 Infi-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

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.
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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.

January 2011

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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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 SUMMARY
This section specifies the requirements for cast-in-place concrete construction and cement

work.

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,

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. 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 materials delivered comply with the Specifications. No aggregate shall be
used which does not comply with the Specifications.

PART 2 - MATERIALS

2.01 GENERAL

A.

January 2011

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.
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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
and where so indicated on the Drawings.

2.02 CEMENT
Cement shall be a standard brand of Portland cement which conforms to the requirements of
ASTM C150, 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.

2.03 CONCRETE AGGREGATES

A.

January 2011

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.

2. 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.
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2.04 WATER

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 insure 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.

2.05 ADMIXTURES

A.

D.

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,
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.

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 C171.

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 requested for the specific job, water
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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.

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 MATERIALS

A,

Each of the constituent materials shall be proportioning 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.

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.

January 2011

Design

Trial design batches and testing to meet requirements of the concrete specified shall
be provided. The design mix shall contain aggregates representative of those
proposed for use in the work and shall be in accordance with AC1211.1. Tests for
slump, unit weight, and air content shall be performed in the field.
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Entrained Air Content

Alir 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

s 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. When climatic conditions
require the use of hot weather concreting 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.

2 When water reducing admixtures or superplasiticizers 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.

3 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

i 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.

2. Truck mixed concrete shall conform to ASTM C94. A concrete delivery
ticket for each batch delivered shall be furnished to the Engineer before
unloading with the following additional information:

a. Reading of revolution counter at first addition of water.

b. Type, brand and amount of each admixture.

g Total water content of batch, or total water content per cubic yard of
batch.

d. Design slump.

£ If water is added at the site, additional test cylinders will be required and the
additional cylinders shall be at the Contractor's expense.

3.03 PREPARATIONS FOR PLACING CONCRETE

A.

B.

Place all embedded items accurately and secure; 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. 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
latence and shall be well wetted and then slushed over with neat cement grout
immediately before concreting. Forms shall be re-tightened as necessary.

3.04 PLACING CONCRETE

A.
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Concrete shall be placed as soon as practicable after mixing. No concrete which has
commenced to set or any re-tempered concrete shall be used. It shall be
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E,

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,
climinating all air or stone pockets which may cause honeycombing, pitting, or
planes of weakness. Mechanical vibrators shall have a minimum frequency of 7,000
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.

3.05 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.

3.06 PLACING CONCRETE AGAINST OTHER CONCRETE
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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 insure 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.

3.07 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.

3.08 INSERTS AND EMBEDMENTS

A.
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Inserts

The Contractor shall place pipes, castings, or conduits 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 had 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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3.09 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 I., 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 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, tempera-
ture 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

A.
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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 where 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 D1752, Type 11, in expansion joints for
interior work as shown. Provide fiber expansion joint material conforming to ASTM
D1751 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 manu-
facturers.

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.
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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 embed waterstop.
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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 make material and
manufacture and shall fit the waterstop section snugly.

3.13 CURING AND CARE OF CONCRETE

A.
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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. During 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 as 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 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 weighted down to
prevent displacement or billowing from winds. Coverings 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 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
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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 compound 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 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

A.
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Within 12 hours after forms are removed, surface defects shall be repaired as
specified herein. 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.
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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 film. The grout shall be kept damp by means of for spray during setting
period. The finish of any area shall be completed in the same day and the limits of a
finished area shall be made at natural breaks in the finished surface.

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.

3.15  WALKS, CURBS, GUTTERS AND OTHER SIMILAR EXTERIOR CONCRETE

A.
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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.
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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
premolded, 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
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.
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Standard 6-inch diameter compression test cylinders shall be made in the field and
tested in the laboratory in accordance with ASTM C31, 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
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3.18

3.19

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.

D. 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.

E. 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.

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 AC1301, 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
ASTM C94.

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 latence, 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 I - GENERAL

1.01 SUMMARY
This section specifies the requirements for be included the furnishing, testing and adjustment
of submersible type raw sewage pumps, controls, check valves and plug valves, and related
items.

1.02 RELATED SECTIONS
Section 02710 — Sewer Force Mains
Section 16000 — General Provisions - Electrical
Section 16912 - Pump Station Control Panel

1.03 GENERAL

A. Each pump shall be suitable for service in raw, unscreened sewage with 3 inch solids
and shall be capable of meeting the flow and total dynamic head (TDH) as shown on
the Drawings. Pumps shall be as manufactured by ABS or Flygt.

B. 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
3 Certified motor data curves
o Each curve shall cover full range of operation from shutoff to maximum capacity.
D. 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.
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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 by this
Specification. The facility shall have on-site shafts, seals, impellers and related
appurtenances necessary for routine and emergency maintenance of the specified pumps.

PART 2 - MATERIALS

2.01

2.02

PUMP DESIGN

The design of the pumps shall be such that the pump unit will be automatically and firmly
connected to the discharge piping when lowered into place on its mating discharge
connection. The pumps shall be easily removable for inspection or service, requiring no
bolts, nuts or other fastenings to be disconnected. For this purpose, there shall be no need for
personnel to enter the wetwell. The pumps and their appurtenances shall be capable of
continuous submergence under water operation without loss of watertight integrity to a depth
of 65 feet.

PUMP CONSTRUCTION

A. All major parts, such as the stator casing, oil casing, sliding bracket, volute and
impeller shall be of gray iron. All surfaces coming into contact with waste shall be
protected by a coating suitable for use in raw sewage. All exposed bolts and nuts
shall be of stainless steel.

B, A wearing ring /contra block system shall be installed to provide efficient sealing
between the volute and impeller. The impeller shall be gray cast iron of non-clogging
design, capable of handling solids, fibrous materials, heavy sludge and other matter
found in normal waste applications. The impeller shall be constructed with a long
throughlet without acute turns. The impeller shall be dynamically balanced.
Non-corroding fasteners shall be used.

G Each pump shall be provided with a mechanical rotating shaft seal system running in
an oil reservoir. Each Flygt pump shall have an upper seal containing one stationary
tungsten-carbide ring and one positively driven rotating carbon ring and one lower
seal unit between the pump and oil chamber shall contain one stationary and one
positively driven rotating ring of either tungsten-carbide. Each ABS pump shall have
an upper seal containing one stationary carbon seal ring and one rotating seal ring
made of corrosion resistant Cr-steel and one lower seal unit between the pump and
oil chamber shall contain one stationary and one positively driven rotating ring of
silicon carbide. The seal system shall not rely upon the pumped media for lubrication
and shall not be damaged when the pump is run dry.
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The shaft sealing system shall be capable of operating submerged to depths of, or
pressures equivalent to 65 feet. No seal damage shall result from operating the
pumping unit out of its liquid environment. The seal system shall not rely upon the
pumped media for lubrication.

A sliding guide bracket shall be a part of the pump unit. The volute casing shall have
a machined discharge flange to automatically and firmly connect with the cast iron
discharge connection, which when bolted to the floor of the sump and discharge line,
will receive the pump dischargers connecting flange without the need of adjustment,
fasteners, clamps, or similar devices.

Slide rails shall be such that either the ABS or Flygt pumps can be interchanged
without modification. Installation of the pump unit to the discharge connection shall
be the result of a simple linear downward motion of the pump unit guided by no less
than two guide bars.

No portion of the pump unit shall bear directly on the floor of the wetwell. There
shall be no more than one 90-degree bend allowed between the volute discharge
flange and station piping.

The pump motor shall be housed in an air-filled watertight casing and shall have
moisture resistant Class F, 155E C. insulation. The motor shall be NEMA Design B
and designed for continuous duty.

The cable entry water seal design shall be such that it precludes specific torque
requirements to insure watertight submersible seal.

Pump motor cable when installed shall be suitable for submersible pump applications
and this shall be indicated by a code or legend permanently embossed on the cable.
Cable sizing shall conform to NEC Specifications for pump motors shall be of
adequate size to allow motor voltage conversion without replacing the cable.

Tolerances of all parts shall be such that allows replacement of any part without
additional machining required to insure sealing as described above. No secondary
sealing compounds, greases or other devices shall be used.

Each pump shall be provided with an adequately designed cooling system. Thermal
radiators integral to the stator housing, cast in one unit, are acceptable. Cooling
media channels and ports shall be non-clogging by virtue of their dimensions.

Thermal sensors shall be used to monitor stator temperatures. These sensors shall be

used in conjunction with and supplemental to external motor over current protection
and available at the control panel.
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2.03 MIX FLUSH SYSTEM

A.

Provisions shall be incorporated in the wet well to mix the sewage for flushing prior
to the pumps coming on. Either of two systems are approved. The Flygt Mix Flush
Valve or the ABS Compact Submersible Mixer System.

When the Flygt 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 electrical input will
not be accepted.

When the ABS System is used one RW 200-280 compact submersible mixer shall be
provide 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 IP 68. Rotor shaft shall be supported in lubricated-for-life
ball bearings. Tandem shaft sealing with lip seal and silicon carbide mechanical seal.
A solids deflection ring shall protect the mechanical seal from damage by ingress of
solids or fibrous matter. Unit shall be equipped with a blockage free propeller which
will not be clogged by trash, manufactured of cast iron. The mixer bracket shall
allow a selection of various angles in the vertical plane. Swiveling in the horizontal
plane shall be facilitated by the conical threaded pipe connection and the assembly
shall be easily removed from the wetwell.

2.04 DISCHARGE PIPING IN WETWELL

Pump discharge piping inside the wetwell of the lift station shall be ductile iron in
accordance with the requirements of Section 02710.

2.05 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 be integral with
the discharge connection.

2.06 LIQUID LEVEL SENSOR AND PUMP CONTROLLER

Liquid level sensor and pump controller shall be provided as specified in Section 16912.

June 2012
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2.07 CONTROL PANEL

The control panel shall be furnished by the pump supplier. See Division 16912 for additional
requirements.

2.08 FIELD TESTS. ADJUSTMENT AND START-UP

A.

After 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.

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.

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.

2.09 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 similar units. Warranty shall
cover both parts and labor on a pro-rated basis after the first year. The first year warranty
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

A,

June 2012

Checkvalves 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 be 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 there is no
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flow through the line, the disc shall hang lightly against its seat in practically a
vertical position. When open, the disc shall swing clear of the waterway.

Valves shall be so constructed that disc and body seat may easily be removed and
replaced without removing the valve from the line. Valves shall be fitted 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. Lever shall be installed horizontal in the closed position, for
both horizontal and vertical pipeline installations.

2.11 PLUG VALVES

A.

June 2012

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 A21.11, 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 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. 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 full conformance to
AWWA Standard C550, latest revision.

Nominal valve pressure ratings, body flanges and wall thicknesses shall be in full
conformance to ANSIB16.1. 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 water tight 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 or an approved equal and
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shall be installed as shown on the Drawings.

2.12  LIFT STATION MONITOR
Lift station monitor for new and upgrade stations shall be "Web-to-Wireless Sewage Lift
Station Monitor" by Omni-site, model XR50. Unit shall be installed in NEMA-4X
polycarbonate enclosure provided by the manufacturer and shall include a factory
installed lightning arrestor (power supply). Refer to Section 16000 for electrical wiring
details.

2.13 EMERGENCY STAND-BY GENERATORS
Provisions for emergency stand-by power will be included on all lift stations. It will be at
the City of Pooler’s discretion if a permanent generator is required.

END OF SECTION 11064
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SECTION 11065
SUBMERSIBLE RAW SEWAGE GRINDER PUMPS AND ACCESSORIES

GRINDER PUMPS WILL ONLY BE PERMITTED WHERE GRAVITY SEWER IS NOT

FEASIBLE AS DETERMINED BY THE CITY MANAGER.

PART 1- GENERAL

1.01

1.02

SCOPE

Furnish and install a fully assembled simplex or duplex grinder pump package consisting of
grinder pump(s) and motor(s), basin assembly, internal discharge piping, check valves, shut
off valves, quick disconnect slide rail systems, lift chains, level controls, stainless steel level
control bracket, junction box, inlet fitting, control panel, and related items as shown on the
Drawings.

OPERATING CONDITIONS
Pump operating conditions shall be as indicated on the Drawings

PART 2 - MATERIALS

2.01

242

GENERAL

The grinder unit shall be capable of macerating all material in domestic and commercial
sewage including reasonable amounts of foreign objects such as small wood, sticks, plastic,
thin rubber, sanitary napkins, disposable diapers and the like to a fine slurry that will pass
freely through the pump and 1-1/4 inch discharge pipe and shall have a minimum 2 horse
power motor. Pump shall be of the centrifugal type Meyers model WGL20-21, ABS
Piranha, or equal with an integrally built-in grinder unit and submersible motor.

MOTOR

A. Pump motor shall be of the submersible type. Motor shall be single phase or three
phase. Single phase motors shall be of capacitor start, capacitor run. Three phase
motors shall be NEMA B type.

B. Stator windings shall be of the open type with Class F insulation good for 155EC
(311EF) maximum operating temperature.

i Motor shall have two heavy duty ball bearings to support pump shaft and take radial
and thrust loads. Ball bearings shall be designed for 50,000 hours B-10 life,

D. A heat sensor thermostat and overload attached to the top end of the motor windings
to stop the motor if the motor winding temperature reaches 221EF. The high
temperature shut off will cause the pump to cease operation, should a control failure
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2.03

2.04

2105

2.06

2.07

2.08

cause the pump to run in a dry wet well. The thermostat shall reset automatically
when the motor cools to a safe operating temperature, or shall be operated from the
outside control panel.

E. The common motor pump and grinder shaft shall be of #416 stainless steel threaded
to take pump impeller and grinder impeller.

SEALS

Motor shall be protected by two mechanical seals mounted in tandem with a seal chamber
between the seals. Seal chamber shall be oil filled to lubricate seal face and to transmit heat
from shaft to outer shell. Seal face shall be carbon and ceramic and lapped to a flatness of
one light band. Lower seal faces shall be silicon carbide.

PUMP IMPELLER

The pump impeller shall be of the recessed type to provide an open unobstructed passage
through the volute for the ground solids. Impeller shall be cast iron. Both grinder impellers
and shredding ring shall be of 440C stainless steel hardened to a 58-60 Rockwell C.

CORROSION PROTECTION

All iron castings shall be pre-treated with a phosphate and chromic rinse and to be painted
before machining and all machined surfaces exposed to the sewage water to be re-painted.
All fasteners shall be 302 stainless steel.

SHOP DRAWING
Shop drawings shall be submitted indicating the performance curves of the pump showing
capacity vs head. Each curve shall cover full range of operation from shutoff to maximum

capacity.

BASIN

The basin shall be of the diameter and depth as shown on the Drawings. The basin shall be
molded of fiberglass reinforced polyester resin manufactured by the lay-up and spray
technique to assure that the interior surface is smooth and resin rich. The basin shall have a
minimum wall thickness of 1/4 inch. A steel anti-flotation plate shall be molded into the
bottom of the basin. A one-piece inlet fitting shall be provided for the inlet pipe as shown on
the Drawings for field installation.

RAIL ASSEMBLIES

The lift out rail assemblies shall permit easy removal and installation of the pumps and lower
check valves without the necessity of personnel entering the wetwell. Stainless steel guide
brackets with guide yokes of sufficient bearing strength to prevent binding shall bolt to the
pump. The yokes shall mate over the guide rails of a minimum of 1 inch running between an
upper guide rail support and the discharge case. Discharge case shall be securely bolted to
the floor of the wetwell so that slight deflection caused by the discharge pipe will not cause
the quick disconnect pump flange to leak. All guide, brackets and hold downs shall be of
non-sparking stainless steel construction.
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2.09

2.10

211

2.12

2.13

CHECK VALVES

A heavy duty spring loaded check valve with cast iron body shall be an integral part of the
discharge seal assemblies and lift out with the pump assemblies. The valve design shall be
such to allow for operation when negative heads, up to 5 feet, are encountered. The valves
shall be designed to operate at all pressures in the sewer system created by the grinder
pumps.

DISCHARGE PIPING

Schedule 80 PVC discharge piping shall connect to the stationary discharge base lift
assemblies and terminate at a 1-1/4 inch discharge flange mounted on the basin at the height
shown on the Drawings.

LEVEL CONTROLS

Pump on, off, and alarm levels shall be control by mechanical float switches. Level control
switches shall have sufficient length to reach the junction box without splices and shall be
UL/CSA listed.

JUNCTION BOX

The junction box shall not be allowed in the wetwell. All cables shall be directed into the
outside control panel. Stainless steel cable grips shall be provided to support the cables in
the wetwell. Cables shall be routed through conduits and shall have flexible putty seal to
prevent wetwell gasses from entering the control panel.

CONTROL PANEL

A. ANEMA 4X fiberglass control panel shall be furnished with each pumping unit to be
installed, as shown on the Drawings. The resin system shall be pigmented to impart a
grey color to the enclosure and to be resistant to ultraviolet light. The enclosure shall
be of one piece, weather proof construction and fitted with a closed cell neoprene
gasketed cover. The cover shall be hinged with a heavy duty stainless steel piano
hinge and lockable by means of two combination stainless steel latches and padlocks
hasp.

B. The panel shall include a double pole main disconnect breaker, I.E.C. rated motor
contactor, Klixon overload, pump hand-off-auto switch (momentary in the hand
position), pump run light, leal leak light, start and run capacitors, start relay, terminal
blocks, ground lug, a red lexan alarm light, and all necessary wiring and brackets.

C. All internal wiring shall be neat and color coded. Each wire shall be a different color
or stripe and all incoming wires shall terminate into a box clamp type terminal block.
A schematic diagram showing wire color shall be permanently fastened to the inside
of the enclosure. An installation and Service Manual shall also be included with each
control panel. The control panel shall be UL listed as an assembly.
END OF SECTION 11065
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INDEX

GENERAL NOTES
ITEMS OF SPECIFIC INTEREST
TYPICAL SPECIFICATIONS

TYPICAL DETAILS

THESE ELECTRICAL STANDARDS HAVE BEEN DEVELOPED USING
TYPICAL SITUATIONS AND ISSUED FOR GUIDANCE PURPOSES ONLY.
THEY ARE NOT INTENDED TO BE USED FOR CONTRACT DOCUMENTS.
THE CONCEPTS HEREIN ARE TO BE ADAPTED BY AN ELECTRICAL
ENGINEER REGISTERED IN THE STATE OF GEORGIA FOR USE ON
CITY OF POOLER, GEORGIA PROJECTS. THEY ARE NOT FOR USE FOR
ANY OTHER PURPOSE OR FOR ANY OTHER GOVERMENT ENTITY,
DEVELOPER, OR PUBLIC SERVICE AGENCY. THERE ARE NO
WARRANTIES OR GUARANTEES ASSOCIATED WITH THE USE OF THIS
MATERIAL.
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GENERAL NOTES

1, The City of Pooler has standardized the voltages to be used for lift stations. The two
voltages are:

A. Three phase, 4 wire, 120/240 volt Delta. The service can either be open delta or
with a bank of three transformers. Savannah Electric has provided open delta
utilizing two pad mounted transformers in locations such as residential
subdivisions on some occasions.

B. Three phase, 4 wire, 480Y/277 volts.

C. The voltage determination shall be a function of the service available from
Savannah Electric and shall generally be the lowest cost to the City of Pooler.

If Savannah Electric cannot provide 120/240 volt Delta service utilizing pole
mounted or pad mounted transformers then 480Y/277 volt service shall be used.

2. Motor starters shall normally be full voltage, non-reversing, across the line type. Where
reduced voltage starters are necessary they shall be auto-transformer or solid state type.
Reduced voltage starters will many times be desirable when a standby generator is being
provided. For larger motors they may be required by SEPCO.

3. The City is providing their requirements to the developer in the form of these General
Notes, Items of Specific Interest, typical specifications and typical details for installation
of electrical work for adaptation to any lift station project. The developer=s engineer is
authorized to utilize these as general guides in any way that is beneficial to furnishing the
City of Pooler with standardized installations. The user is cautioned that this information
is only for guidance and that adaptations will be required for each installation and must be
by an Electrical Engineer registered to practice Electrical Engineering in the State of
Georgia. There are no warranties or guarantees associated with the use of this material.
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ITEMS OF SPECIFIC INTEREST

SECTION 16054 - ELECTRICAL SUBMITTALS

Submittals to be required for at least the following items:

SECTION 16111 - Raceway Systems

SECTION 16 126 - Safety and Disconnect Switches
SECTION 16127 - Electrical Grounding

SECTION 16166 - Surge Suppressors

SECTION 16167 - Separately Enclosed Circuit Breakers
SECTION 16620 - Standby Power Systems

SECTION 16912 - Pump Station Control Panel
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SECTION 16111 - RACEWAY SYSTEMS

1L

Conduits to be (RGS) Rigid Galvanized Steel or (IMC) Intermediate Metal Conduit
except as noted.

Conduit to be Schedule 80 PVC for system and surge protection grounding conductors.
Connectors for use with RGS and IMC conduit shall be Myers type hubs.

Provide corrosion protection for metallic conduits below grade and extending up to 6"
above grade. Corrosion protection to be either of the following:

a. Field wrap with 3M Scotchrap No. 50, 2-inch wide (minimum) with a 50 percent
overlay.
b. Factory-applied polyvinyl chloride, plastic resin, or epoxy coating.

Supporting materials including hardware shall be hot-dipped galvanized after fabrication
or provide an equivalent level of corrosion protection.
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SECTION 16126 - SAFETY AND DISCONNECT SWITCHES

1. Switches to be heavy duty type stainless steel enclosed NEMA Type 3R,

2. Switches to be identified with nameplates screwed and glued to the enclosure. Screws to
be stainless steel. Switch identification to match designation on the drawing or provide a
functional description such as
APump No. 1:

AService Disconnect@

3. Switches to be non-fused type unless otherwise required by code or manufacturer of driven
equipment.
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SECTION 16127 - ELECTRICAL GROUNDING

I Provide ground rods as shown in the standard details.

% Install an enclosure for each service ground rod similar to Quasite APCe style, open
bottom box, with nominal dimensions of 17"x11" side x 12" deep. Box cover and
installation method shall be suitable for light vehicular traffic (8000 lbs over a 10"
square). Box cover to be locking type and have the logo AGROUND.@

3 Provide grounding conductors in all branch circuit and feeder raceways sized in
accordance with Article 250 of NFPA 70.
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SECTION 16166 - SURGE SUPPRESSION

1. Provide surge suppressor at each station as follows:

A.

Services rated 3 PH, 4W, 120/240 volts Delta.

Current Technology: TG 100 (100 KA)
Joslyn: 1452-85 (100 KA)
APT: TE/3000P (80 KA)

Services rate 3 PH, 4W, 480Y/277 volts
Current Technology: TG150 (150 KA)

Joslyn: 1456-85-L (200 KA)
APT: TE/4000 HP (160 KA)

2. Enclosures shall be in NEMA 4X stainless steel.

3. In addition to the drawing details provide installation instruction in the specifications
utilizing the following as a guide. Install in strict compliance with the manufacturer=s
written recommendation and this specification. The installation shall be such that bends
in the conductor and the distance to point of connection are minimized. Prior to
mounting any equipment on the service backboard, the Contractor shall determine the
optimum location for mounting the surge suppressor. The total length of any energized
lead connecting the suppressor to the service conductors shall be no longer than 18 inches
and the minimum size be No. 2 AWG.
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SECTION 16167 - SEPARATELY ENCLOSED CIRCUIT BREAKERS

1 Switches to be heavy duty type stainless steel enclosed NEMA Type 3R.

2 Switches to be identified with nameplates screwed and glued to the enclosure. Screws to
be stainless steel. Switch identification to match designation on the drawing or provide a
functional description such as
ANormal Power Circuit Breaker@

AEmergency Power Circuit Breakere@

3. Switches to be 42,000 AIC rated minimum except shall be higher if indicated on the
Contract documents.
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SECTION 16620 - STANDBY POWER SYSTEMS

1. The complete system including the standby generator and the automatic transfer switch is
to be provided by one manufacturer.

2. Manufacturers to be either Caterpillar or Onan/Cummins.
& Fuel storage shall be for 24 hours of operation at full load. Tank to sub-base type.

4. Fuel to be diesel.
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SECTION - 16912 - PUMP STATION CONTROL PANEL

1; Control panel to be furnished by the pump supplier.

2 a. Control to be accomplished utilizing a multiTrode probe system for standard duplex
station.

b. Control to be accomplished using hydroranger level sensor and controller with
backup floats for high and low level alarms for stations requiring variable speed
pumps.

B3, Generator receptacle to be mounted adjacent to or on the control panel.
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1.01

1.02

1.03

1.04

1.05

SECTION 16000
GENERAL PROVISIONS - ELECTRICAL

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 Lif
Stations for The City of Pooler. All materials and equipment used shall be new,
undamaged and free from any defects.

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), 1996 Edition.
2. Electrical Ordinance, City of Pooler, Current Edition.
3. National Electrical Code, current edition.

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.

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 submita
resume for the proposed superintendent, for approval by the Engineer, prior to beginning
work.

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.

B. 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.

C. 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. 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.

B. Equipment to be connected includes, but is not limited to the following:

1.  Submersible Pumps
2. Pump Control Panel

C. 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.

1.09  EQUIPMENT REQUIRING INSTALLATION:

A. Equipment requiring installation shall include, but not be limited to the following:
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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.

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.

L

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.

D. Install temporary protective covers over equipment mounted on the building exterior
to prevent corrosion damage during cleaning of the building exterior, by others.
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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 1 - GENERAL

1.01

1.02

1.03

June 2012

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.

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.

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.

FORMAT:

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

16054 - 1



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 Protection Devices
1. Enclosure
2. Installation instructions
3. Dimensional data
4. Manufacturer’s data sheet

F. Section 16912 - Pump Station Control Panel

1. Complete shop drawings
2. Schematic wiring diagrams
3. Liquid Level Sensors
4, Ammeters

5. Current Transformers
6. Circuit breakers
7. Starters

8. Panel layouts
9. Transformers
10. Enclosure
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11. Generator Receptacle
12. Manual Transfer Switch

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.

Where operating ranges are shown, mark data to show portion of range
required for project application.

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.

3.03 TEST REPORTS:

A.

June 2012

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
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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

201 ELECTRICAL RACEWAYS:

A. The types of electrical raceways acceptable for use on this project include the
following:

202 INTERMEDIATE METAL CONDUIT (IMC) OR 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 galvanized steel or cast metal conduit bodies constructed with threaded
conduit ends, removable cover, and corrosion resistant screws.

205 CONNECTORS/COUPLINGS:

A. Connectors/couplings for use with IMC and RGS conduit shall be Myers type hubs.
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PART 3 - EXECUTION

3.01

3.02

303

3.04

RACEWAY INSTALLATION - GENERAL:

A.

Give the right-of-way in confined spaces to piping which are less conformable than
electrical services.

Complete the installation of electrical raceways before starting installation of cables
within raceways.

Metallic raceway systems shall be made electrically continuous to provide a low
impedance path to ground for faults, as required by the NEC.

INSTALLATION:

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.

SUPPORTS:

A.

1.

4.

Raceways:

Support all components of the electrical raceway system using wood screws to wood;
by 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.

Support individual raceways with conduit straps or clips.

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,

Support conduits at distances required by the National Electrical Code.

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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3.05

3.06

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.

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
2.

Secure conduits in trench to eliminate unnecessary curvature and to prevent
movement of conduits while backfilling.

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.

Maintain minimum 12" horizontal and 6" vertical separation between conduits of
different systems and between other underground utilities.

Backfill shall be free of rocks, sticks, roots, trash or other debris which may injure
conduits or diminish compaction.

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".

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 1 - 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. Manufacturers: Provide products produced by one of the following (for each type of
switch):

1. Square D Company
2. Cutler Hammer

B. 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, 1ph, 208V
Fed from HA-2)
B. 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.

C. Nameplates shall be screwed and glued to the enclosure.
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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

1.02

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.

QUALITY ASSURANCE

A,

B.

Acceptable Manufacturers: Use products of manufacturer’s regularly engaged in the
production of grounding systems products. All materials shall be U.L. listed.

Submittals: Refer to Section 16054 for requirements.

PART 2 - PRODUCTS

2.01

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: Connectors shall be exothermic weld, pressure or clamp type and shall be
U.L. listed.

Ground Rods: Sectionalized steel with copper-welded exterior, 3/4" dia. x 10
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PART 3 - EXECUTION

3.01

INSTALLATION OF ELECTRICAL GROUNDING

A.

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. Therod 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:.

Bushings shall be connected to the respective enclosure by an equipment grounding
conductor sized in accordance with Article 250 of the NEC.
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3.02 TESTING

A. Upon completion of installation of electrical grounding system, test resistance of each
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 16166
SURGE PROTECTION DEVICES (SPD)

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

RELATED DOCUMENTS:

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

SCOPE OF WORK:

A. Provide SPD units connected in paralle]l with power distribution equipment, as
indicated. SPD units shall be mounted external to power distribution equipment. The
use of SS/EHF units integral with power distribution equipment is not acceptable.

COORDINATION:

A. Work under this section shall be closely coordinated with power distribution
equipment specified under other sections.

REFERENCE STANDARDS AND PUBLICATIONS:

A. Suppressors shall be designed, manufactured, tested and installed in accordance with
the latest edition of the following guidelines and standards:

1. ANSVIEEE C62.41.1 & C62.41.2
2. ANSVIEEE C62.45.
3. UL 1449 Third Edition

B. Provide certification that product performance has been verified by a nationally
recognized third party testing laboratory.

SUBMITTAL:

A. Refer to Section 16054 for requirements.

ACCEPTABLE MANUFACTURERS:

A. This specification is based on the following:

Liebert

LEA

Current Technologies

Advanced Protection Technologies

nalh s el
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PART 2 - PRODUCTS

2.01 GENERAL:

A. SPD for service equipment (to be designed by the Engineer):

O e B R I

Type 1 device.

Voltage: [120/240, 1PH, 3W], [120/208, 3PH, 4W], [277/480V, 3Ph, 4W], 60 Hz.
Modes: L-L, L-N, L-G.

Single pulse surge capacity per mode: [150,000] [225,000] [ ] amps.
Clamping Voltage: Manufacturer’s rating per the distribution system’s voltage.
Noise Attenuation: 100KHz - 100MHz.

B. SPD for lighting and appliance panels(to be designated by the Engineer):

MY 1R g e

Type 1 device

Voltage: [120/240, 1PH, 3W], [120/208, 3PH, 4W], [277/480V, 3Ph, 4W], 60 Hz.
Modes: L-L, L-N, L-G, N-G.

Single pulse surge capacity per mode: [56,250] [ ] amps.

Noise Attenuation: 100KHz - 100MHz.

2.02 FEATURES:

A. All units shall have the following features:

8
2.
3.

Phase LED indicator lights.

Disturbance counter.

10-year repair / replacement warranty from manufacturer in the name of the
Owner.

2.03 ENCLOSURES:

A. SPD enclosures shall be NEMA 1 unless shown to be installed in damp or wet
locations. In such locations, enclosures shall be NEMA 3R or 4X.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Provide a SPD unit on each piece of service entrance equipment [and at each
panelboard serving computer receptacles].

B. Install adjacent to electrical equipment, ensuring that lead lengths are as short as
possible to achieve the level of protection specified herein. Lead lengths longer than
12” is unacceptable. Where field conditions make this requirement impossible,
contact Architect during shop drawing phase before electrical room drawings are
submitted.

June 2012
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C. Connect to circuit breaker in electrical equipment as shown on the manufacturer’s
wiring diagrams.

3.02 STARTUP AND TESTING:

A. Provide factory-certified start-up testing. Do not energize the units until so directed
by the person performing the tests. Provide written documentation of the tests
performed, person conducting the tests and test results. Submit with record
documents.

END OF SECTION 16166
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SECTION 16167
SEPARATELY ENCLOSED CIRCUIT BREAKERS

PART 1 - 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. Cutler Hammer

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.
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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 16912
PUMP STATION CONTROL PANEL

PART 1 - GENERAL

1.01

1.02

RELATED DOCUMENTS:

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.

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.

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.

OPERATION REQUIREMENTS

The control panel shall consist of interlocked main and emergency circuit breakers, motor
circuit breakers, magnetic 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.. Where a generator is provided, the interlocked main
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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 750V A for
installations not requiring emergency power systems and 3000 VA minimum for systems
with emergency power systems. All variable speed pump control operations shall be
accomplished with an ultrasonic type 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 LEVEL CONTROL SYSTEM (VFD DRIVE):

A. Liquid level sensor shall be of the non-contacting, ultrasonic type designed specifically for
use in the corrosive environment of a wastewater system and shall be Milltronics
Hydroranger. All elements of the instrument, except the transducer, shall be contained in
a NEMA 4X enclosure. The instrument shall have an LCD display for viewing applicable
readings in standard US customary units. The enclosure shall not be required to be
opened after initial calibration for the purpose of changing operation or display
parameters. The pump controller shall provide for two pumps alternating and high and
low level alarms. The transducer shall be sealed and encapsulated for operation in the
environment of a wetwell. The transducer shall have a quick acting internal thermal
sensor for temperature correction and shall have a minimum operating range of -20 to 150
degrees Fahrenheit. Minimum measurement range of transducer and monitor shall be 30
feet with a lanking zone of twelve (12) inches. Transducer shall differentiate between true
target echo and other noises caused by water surface turbulence electrical noise, and pump
noise to give reliable and accurate readings. Installation shall be by manufacturer=s
instructions. Level monitor shall be Hydroranger, as manufactured by Milltronics.

B. Additionally there shall be two liquid level sensors provided for back-up high and low
level alarms. The liquid level sensors shall be provided where indicated and shall consist
essentially of mechanical switches encapsulated in corrosion-resistant casings. The
switch cables shall enter the casing through a watertight compression type fitting suitable
for use in corrosive environments. The casing shall contain an eccentric weight which is
positioned to insure that the switch tilts in the proper direction. The entire float switch
assembly shall be designed for use in raw sewage.

1.04 LEVEL CONTROL SYSTEM (STANDARD DUPLEX):

A. The level control system shall be Multi Trode type or equivalent, comprising a multi-
sensored probe in conjunction with a Multi Trode Controller. Systems utilizing multiple
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probe devices, bubbler type, mercury float, pressure transducers, or ultrasonics, will not
be considered equal. The system shall operate using extra low voltage AC as a method of
determining liquid level. The level is sensed when the electrical conductivity of the liquid
allows a small current to flow, which activates the controller.

B. The Pump Controller shall accept inputs from the Multi Trode probe. Connection shall be
simplified by the marrying of numbered probe cables (1-10, as terminated at a distinct
terminal strip inside the control panel) to the appropriate terminals on the rear of the
MT2PC controller.

C. The probe length shall be as shown on the drawings or as determined by the Engineer as
appropriate, but in any case not to exceed 2.5 m overall length.

D. The probe shall be suspended, using the stainless steel hook from the stainless steel
mounting bracket and cleaning squeegee, positioned at an appropriate place at the top of
the wetwell. This shall be done in accordance with the manufacturer=s installation
instructions.

E. The probe cable shall be routed from the wetwell to the control panel via a separate
dedicated conduit.

F. For ease of selection of pump duty (on and off) level and high (or low) level alarm
setpoint, each of the 10 probe input wires shall be terminated at a terminal strip inside the
control panel.

G. The panel mounted Multirode MT2PC pump controller shall operate in conjunction with
the multi-sensored probe by providing extra low voltage AC (12 VAC, 0.8mA. Max) via
the numbered probe cables. It shall be capable of controlling and monitoring 2 pumps and
1 alarm (selectable - either high level or low level) by activating the pump starters and
alarm devices. The MT2PC controller shall incorporate 20 front panel LED indicator
lamps to give readouts of cycle and setting status, as well as 6 keypad switches to control
the operation, reset the level alarm, and to select the Duty Mode. Additionally, the 4-way
dipswitch on the rear panel shall be configured to provide the setting of basic operations
to match the installation.

1.05 CONSTRUCTION

A. The electrical control equipment shall be mounted within a NEMA Type 3R dead front
enclosure, constructed of not less than 14 gauge Type 304 stainless steel. The enclosure
shall be equipped with a door with 3 point latch and shall incorporate a removable back
panel on which control components shall be mounted. Back panel shall be secured to
enclosure with collar studs. Enclosure shall be equipped with a stainless steel driplip. The
enclosure shall be equipped with a single handle actuated three point latch closing
mechanism and continuous hinge.
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1.06 COMPONENTS

A. All motor branch circuit breakers and motor starters or variable frequency drives shall be
of highest industrial quality, and securely fastened to the removable back panels with
screws and washers. Back panels shall be tapped to accept all mounting screws. Self-
tapping screws shall not be used to mount any component.

B. A soft start, NEMA rated, motor starters as manufactured by Square D or Cutler Hammer,
shall be furnished for each pump motor except that reduced voltage solid state starters
shall be provided where indicated on the drawings or specified herein for standard duplex
station. Variable frequency drives as manufactured by Square D or Cutler Hammer shall
be provided for each pump motor where variable speed pumps are required. All motor
controllers shall be equipped to provide overload protection on all phases. Motor starter
contacts shall be easily replaceable without removing the motor starter from its mounted
position.

1.07 OPERATING CONTROLS AND INSTRUMENTS

A. All operating controls and instruments shall be securely mounted on the control
compartment door. All controls and instruments shall be clearly labeled to indicate
function.

B. A six digit, nonreset elapsed time meter shall be connected to each motor starter or
variable speed drive to indicate the total running time of each pump in hours and tenths of
hours.

C. Phase monitors shall be 230 volt, 3 phase stations and shall be equipped with an 11 pin
model with two (2) form “C” contacts, 10 amp rated, as manufactured by Diversified
Electronics. 480 volt, 3 phase stations shall be equipped with a surface mount unit by
Diversified Electronics.

D. Control terminal blocks shall be of the screw clamp type, rated 600 volts.

E. Control wire shall be minimum 18 AWG, U.L. #1015, All control wire shall be routed
through plastic wireway with snap on covers and be neatly bundled and tie wrapped to
from a neat assembly. All control wires will be numbered and will correspond to the
supplied electrical schematic.

F. Engraved nameplates shall be supplied for marking all components. The labels shall be
attached with a 5 mil thick, 3 M type adhesive. No foam tape will be acceptable. The
labels shall be uniform in size with 1/4" minimum letter size.

G. The control panel shall be equipped with a high level alarm system consisting of a

weather proof red lexan light and alarm bell. Upon high level activation, the light will
flash and the bell will sound. The bell will remain on until the high level condition clears
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or until the alarm silence button is pushed. The light will remain on until the high level
condition clears.

H. The panel shall incorporate a power fail alarm to operate the alarm light and horn from a
12 VDC circuit from backup battery source.

. The control panel shall include one completely enclosed solid-state electronic module per
pump to automatically monitor the motor winding insulation resistance of each pump in a
duplex pumping station. The monitoring device shall have two pilot lights to indicate
power on, and low megger reading, as well as an emergency bypass and motor reset. The
power source is to be 115 VAC. The test voltage applied to the motor windings is to be
in the range of 500 to 600 volts DC. The test current is to be limited to less than .25
milliamps. The device is to measure the winding resistance of the motor. If the motor
winding leakage resistance falls below one megaohm, an alarm circuit is to be activated.

J.  Provide an indicating ammeter for each phase of each pump appropriately calibrated for
the motor full load amps. Provide a current transformer for each meter.

K. A control power transformer with disconnect and overload protection shall be provided.

L. Provide a duplex GFI receptacle 5-20R.

1.08 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.

109 PROCEDURES:

A. The basic control system function, indicators, components, and alarms shall be denoted
herein for pump station. The Contractor shall be solely responsible for providing control
system designs which meet these functional requirements, and approval of shop drawings
will not relieve the Contractor of such responsibilities. The complete facilities shall be in
accordance with all provisions of the Contract Documents and drawings. The Contractor's
attention is directed towards the General Electrical specification for such information. All
wiring in control panels shall be orderly with wireways provided, as necessary. Auxiliary
circuit connections shall be made on terminal strips, and wiring shall be identified at each
termination.

January 2011 16912-5



1.10 COMPONENT SIZING:

The contract documents have in some instances detailed certain component sizes and
these shall be established as a minimum standard for the component. Should equipment
be proposed which requires larger wire or component sizing, such changes shall be made
with no increase in contract price.

1.11  FENCING/ELECTRIC SERVICE:

A. All 230V/3 phase electric service not requiring a disconnect before the meter shall be
placed outside of the fence. For 460V /3 phase service, the meter and disconnect can be
on the inside of the fence; however, the meter and disconnect shall be either to the left or
right or the entrance gate with three (3) foot clearance all the way around the meter. The
meter must be readable from outside of the fence in all cases.

END OF SECTION 16912
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1/PID
2/PID
3A/PID
3B/PID
4/PID
5A/PID
5B/PID
5C/PID
5D/PID
1/PED

2/PED
3/PED

CITY OF POOLER

ELECTRICAL SYSTEM DETAILS

WET WELL LAYOUT

PUMP CABLE INSTALLATION

MULTITRODE INSTALLATION

FLOAT SWITCHES & LEVEL TRANSDUCER INSTALLATION
LIGHTING/AERIAL SERVICE POLE DETAIL

SERVICE EQUIPMENT ELEVATION (FRONT VIEW)

SERVICE EQUIPMENT ELEVATION (REAR VIEW)

METER INSTALLATION

SERVICE EQUIPMENT SCHEDULE

LIFT STATION ONE LINE DIAGRAM (TYPICAL WITH GENERATOR
RECEPTACLE)

LIFT STATION ONE LINE DIAGRAM (TYPICAL WITH GENERATOR)
NOTES

The details are typical and must be adapted for each specific installation by an Electrical
Engineer registered in the State of Georgia. Additional details may be required for a
specific installation with specific or unusual requirements not covered by standard

conditions.
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Number

W-1
W-2
W-3
W-4
W-5
W-6
W-7
W-8
W-9
W-10
W-11
W-12
W-13
W-14
W-15
W-16
W-18
W-19
W-20

W-21
W-22
W-23

W-24
W-25
W-26
W-27
W-28
W-29

W-30

June 2012

CITY OF POOLER

WATER DISTRIBUTIONS SYSTEM DETAILS

Description

Air Release Valve

Separation Requirements for Reclaimed Water Mains

Valve Detail

Fire Hydrant Detail

Fire Hydrant Detail for Deep Bury

Fire Hydrant Detail under Ditch

Concrete Thrust Blocking

Jumper Connection Detail

Jack & Bore Detail (Water System Only)

Service Connection Detail

1" & 2" Tapping Saddle

Temporary Sampling Station

Valve Manhole for 4" to 8" Gate Valves

Valve Manhole for 10" & 12" Gate Valves

Valve Vault (14" to 48" Butterfly Valves)

Pipeline Crossing Detail

Manifold for Multiple 3/4" or 1" Meter Installation

Permanent Sampling Station

Reduced Pressure Zone Device Double Check Valve - Typical Inside Building

Installation

Water Meter Installation 1" Service Pipe, 3/4" Water Meter & 1" Water Meter

- Domestic, Irrigation and Commercial Use Only

Water Meter Installation 2" Service Pipe & 1-1/2" & 2" Water Meters

- Irrigation Only

Water Meter Installation 2" Service Pipe & 1-1/2" & 2" Water Meters

- Domestic

Sensus "Fireline" Model FL-720 Compound Water Meter - Installation Detail

Sensus "Fireline" Model FL-721 Fire Service Compound Water Meter

- Installation Guide

Master Water Meter Installation Detail - 3" to 10"

Master Meter with Backflow Preventer Installation Detail

Backflow Preventer Detail (3/4", 1", 1-1/2", & 2")

Reduced Pressure Zone Device Double Check Valve - Typical Outside

Installation Detail (3", 4", 6", 8", & 10" Sizes)

Vacuum Breaker Backflow Preventer - Typical Outside Installation
(3/4', 1", 1-1/2", & 2" Sizes)



CITY OF POOLER

WATER DISTRIBUTIONS SYSTEM DETAILS (Continued)

Number Description

W-31 Double Check Valve Assembly - Typical Outside Installation
(3/4" through 2" Sizes)

W-32 Water Lateral Conduit Detail

W-33 Reduced Pressure Detector Assembly for Fire System

W-35 Double Detector Check Valve Assembly for Fire System

W-36 Fire Service System for Building

W-37 Post Hydrant Detail

W-38 Doghouse Manhole for Water Connection

W-39 Pipe Bedding Detail

January 2011 i
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January 2011

CITY OF POOLER

WASTEWATER COLLECTION SYSTEM DETAILS

Description

Standard Manhole

Manhole Step Detail

Manhole Cover & Frame Detail

Force Main Drop Manhole

Force Main Drop into Shallow Manhole
Alir Release Valve

Outside Drop into New Manhole

Inside Drop into Existing Manhole
Concrete Thrust Blocking

Valve Detail

Jack & Bore Detail

Pipe Bedding Detail

Grease Trap Detail

Sewer Lateral Detail

Chain Link Fence Detail

Lift Station Plan Detail

Lift Station Section Detail

Watertight Double Door Access Frame and Cover Detail
Typical Lift Station Site Plan

Non Freeze Yard Hydrant Detail
By-Pass Connection Detail

Doghouse Manhole for Sewer Force Main Connection
Private Sewer Lateral Detail



9002 jsnany
" ATOHNVIN

37605

SN

TIVIAC (EVANVLIS 1102
(dVANVLS 4I100d 40 ALLD

'SINIWIAINDIY T13IHS ¥39E8NY 404
02420 NOILD3S NOILVII4I03dS JdVANVYLS 335 ¢

'SININIHINDIY QT3IHS AINWIHD ¥O4
02420 NOILJ23S NOILVII4103dS dYVANYLS 335 'L

‘S3I0ON

VL3a LNIOP

—OIILXT — |, — YOI FLNI—

‘T ALON 335
‘TEVYL H3ALYM HOIH T¥NOSYIS MOT138 W3S IV3S ¥388nY 1ALNE
4388MNY Wad3 3am .8 J18IX314 JAA0Ud

L5620 NV G¥S20
SNOWD3S 03dS 338
YHINM YORAINI

L ALON 335 "1¥3S AINWIHD J19IXT1d Wad3 TYNYALX3 |\\am

31VIS OL 10N

JTOHNVIN AYVANVLS
NOILO3S

3qv¥98Ns Q3LIYdNO!

SLITS YVLHON
QONY ORE 313HONOD

4’ JNOLS
QJ3HSN¥O 9

W/ .2/ 8dojs

LI3HS SIHL “vVL3Q LNIOP

3LIHONOD LSYI3dd HLM
SINIOT 4O z% NN WNIAININ
35N "ALFINOD 1SYIRd

00 &L 8@ SdiLS JFIOHNVH

N

(IAVYS ONIONTONI ,Z} LHOIFH WNKIXYA)
LHOIFH LSNray OL SONR 30vHD ISN—=77

=S 9MQ 338 I\

€
H3A00 ONY 3WVYS JTOHNVYAN




1002 1290320

TIVLAQ QIVANVLS 1702
— TIVLIQ d4LS TTOHNVIN JT1004 40 ALL)

FIVIS

‘g349ND SYH 313HINOD
¥Al4V STIOH QIN¥033d OLNI

NIARO ONVH ¥O "JHNLOVANNYA

) ONINNG TI¥M 3LIYONOD LIM

mw%%m%% n_n_wqmﬂwmuogmm\ﬁwu ~ OINI G30V1d 38 TIVHS Sdils

N

. A

7 ==
I

SN

IYND3 Q3A0¥NddY NV ¥0 1Sd 'ON T3CON

'ONI"GNI *V'W 38 TIVHS Sdals JTOHNYAN

L)

al

74! C
_

0




9002 Isnany

v TIVLAA dYVANVLS TT02
——== V130 ANV ® YAAOD TTOHNVA s o

3WIS

02420 NOILO3S 03dS T3S
“MNO3 ¥O LSV, 3dAL '£2Z 4SN 38 TVHS SINVHS ONV SHIA0D TIOHNVA g LAISNI FIOHNYW NOSHvd
"AMIHAINId FHL OL QINLENOD 38

TIWVHS ‘Y3A0D 3HL NO Suvaddy L 41 * IAVYN SHIANLOVANNYA T =/ 9%
'HOIH S3IHONI-Z 1SV LV ONIM3LIIT NI ¥3A0D 3HL OINI 1SVD / " “

H3M3IS AUVLINYS, NOILIMOSNI IHL HLM Q30IA0¥d 38 TTWHS SONISYD S

‘30v4YNs ONI¥Y3E 3HL LV MOIHL S3HONI-Z _rl \
38 TIVHS ANV ¥ALIAVI NI »/€—SZ 38 TIVHS ¥3A00 JIOHNYN

¥Z 38 TIVHS ONINIHO ¥vI1D  "¥3A0D 4O ININISNAOY QNYMdN HO4 ONIN ¥3SK SIISSSSYESSNSNIT
733LS MO NOMI 1SVD ¥04 T1GYLNS 3@ TIVHS JAVM4  Olddvdl ¥3ANN
ONIMLLYY ONY ONIDOOY IN3AIYd OL SIIVANNS INIMVIS QINIHIVA 3AVH ¥/ 52
TIVHS O ‘NOIS3G ONIOO¥—NON 40 38 TIVHS SHIA00 NV S3IAVHA ANNOM
YINNVW AMOLOVASILYS ¥V NI ¥3HI3D0L L4 TIVHS SLMVd ININOJWOD S3AVA

INYALIYY OL 3Nyl QIMMALOVANNYN 38 TIVHS SONLSYD TV ¢

‘NOwI

T

AVHO ¥04 ‘OF SSY1D ‘8bV WISY 40 BSE SSYI0 "8¥v WISY/SOLN OHSWY Ol
NYOANOD OTINOHS SONILSYD 40 JUNLOVANNYA 3JHL NI g3sn SIVIMALYA =2

“Q3INIVd 38 1ON TIVHS ONIISYO "GOMLIN QIAONddY NIHLO I

JNOS A9 MO ONILSYIELOHS A9 O3NV3ITO T73M ANV HIOOWS 38 TIVHS A3HL
S103430 ¥3HLO ¥O NOLMOILSIA "JOVININHS “S10dS QYVH ‘ALISOYOd
'STTOHMOTE WO¥d 33¥d “ALUTVND WH04INN 40 38 TIVHS SONWSYD  *L
“5310N

¥3A00 dOL

Y3A0D NO ISVD 39 OL
LHAM3S AMVLINYS,




9002 jsnany
2 TTOHENYIN OINI d0¥d NIVWHDHOI oot o i

NOLLJES

S'I'N

3sSvd INOLS QJ3LOVAWNOD 9

'SINIFWNIHINOIY JT3IHS ¥3849nd HO4
0€.20 NOILOFS NOILVOIHID3dS Q¥vaNv1S 33S ‘2

"SIN3WIYINO3Y QTAIHS AINWIHD H04
02420 NOILO3S NOILVOIJIJ3dS A¥vANVLIS 33S 'L

-S310N

dn MOET3 N¥NL —— |

3ddH 40 NIV 33404
NOYI 71LONG d31V0D YOIRIALXI ONV HOIM3LNI

FTOHNVIA
J134INOD 1SYIFd

vi3a 1Nor

M 3oNVO ZLF
—YORFLIXT — —XOIRILINI—

e 3JION 338

318VL Y3LVM HOIH TTYNOSY3S MOTIg Tvas V35 ¥388Md 1ALNE
4388NY KOd3 3aM 8 F18IXT1d 30IA0Nd 43NIT IdaH

~

LSGZD ONY S¥S20
SNOILO3S J3dS 33S

YIANIT HOIMILINI
‘L 3LON 335 "W3S s
ANWIHD T18IX314 Wad3 TYNYILX

¢£—S 9Md 33S
d3IA0D ANV JNV4 JTOHNYW




9002 sniny HTOHNVIN MOTIVHS TIVLAA QYVANVIS 1102

FJIva

SIN OLNI NIVINADH0A dd100d 40 ALD)

‘mg>aaﬁmmﬁmgmmasmmmmmaa:wmmmqmsqu&mo&
02420 NOILJAS NOILVIIAIIALS QUVANVLIS FAS @ NOILIOHAS

SINTAININOTY TTTIHS ATNKIHO H0d
02420 NOILJZS NOILIVIIAIJAdS TEVANVIS TS F

-SHLON ANOLS Dm__._m:mo/

3d0H ¥0 NIVA 30404
NOdI F11INd d3LY0D HOI¥3LX3 ANY HOIEILNI

FTOHNYIW
JYM 39NV TLF

SININIAINDIY $,43100d 40 ALD
HLUM ATdWOD OL ONILYOD 3AILD3LO¥d HLIM 3NIT

TIVLId INIOr
Il JION 33S
WIS AINWIHD T191X314 WAd3 TVNY3LX3

—HOIATLXT — —HOGTINT—

‘¢ JION 335 .
'3Vl Y¥3LVM HIIH TYNOSY3S M0138 Tv3AS \ W3S ¥398nY 1ALNG £-S OMa 33s
43I8BNY WAd3 30IM .8 378IX3 T4 3AIA0Yd Y3IA0D ONV INVY4 TIOHNYW

£L8GZ0 ANV G¥G20
SNOILD3S 03dS 33S
HINIM HORMIINI




9002 1sndny
v TIVIAA QIVANVLS 1102
p— AANTVA ASVATHY YIV JT100d 40 ALLD

WIS

I7vOS OL 1ON

S T aIE o JTOHNYN NI IATVA 3SVI 13y dIV

"INIAVd HLM HSNTd
30 30VYO TVANLYN 3A08Y & d3A0D JIOHNVA L3S 'L

210N . NOILD3S

«0—S

AL @Eddvl Ph—— ]

(3a¥W OLLS3INOA) IATYA TIvE ssvyg 2———

(g3IND3Y SY HLONIT) 3did Ssv¥a 2— |

QLLZ0 NOILO3S "03d4S "dlS 33S
ATBWNISSY 3ATVA 3SVIIR Y ——_"
3dM Y¥IOVAL

JIOHNVA ALIHINOD LSYI—3dd |\ :
Sd3ALS FTOHNYW

Y Y
0N doL L¥13 0g—H—"  [F% i

>

(Q3IMOTIVY SONIY QYYD T 40 WNRNIXYI)
LIN3IALSNMQY LHOI3H ¥0d4 SONIY 30vdD

02420 NOLWJ3S "J3dS LS 335
QUIHS AINWIHO TVNY3LX

£—S OmQ 33s
d3A0D % JANVH4 JTOHNY

v13d LNIor

FIOHNVIA OLNI S5330V ASY3 ol i
30A0¥d Ol 3dld NOLLISOd TN i SOIMILYT - i g  NOINTINI —

TV3S Y3868NY ALNg
€ 310N 335

VIS d3gany
F18IX31d T¥YNY3LX3




1102 Arenuer, HTOHNVIN MHIN OJINI TIVLAA TYVANVLS 1102
S I'N d09d AJISLN0 dd100d 40 ALID

IS

g — 'SININIYIND3Y Q13IHS ¥399ny 3181X374 ¥od
- wv34a INIOr omhwoZO_._.Um_mZO_H<o_n__Um_n_mDm{n_Z«Pmuum.

"SININININDIY QT3S AINWIHO ¥O4
—HOIN3LXT — ~HORILNI— 02£Z0 NOILD3S NOLYOIHI03dS QUVANVLS 335 °1

‘SJ10N
¢ 310N 335 318vL ¥3IvM
HOH TYNOSY3S JHL M0T38 T3S

Y38any MNAd3 30M .8 30IA0Hd
3wW3S 0L ION

JTOHNVYA d0dd

SIATIS AVIMOW ~ NOIL23S
ANV 018 31THONOD

3I¥0S Ol ION
JIv13d d0da

(¥nod Tvy93INI)
NOLLDINNOD d0dd §3aNN

1no 3sva ‘H'N ozm;mn/
: A Li/,2/1 34018

Vv

SIN
1¥40ddns 43Sy Ce T R e
AL3¥ONOD ONIMDOTHILNI el O T e L

SIVA HLOIM A v S SPGZ0 NOILOIS
S0y TV .. "3dS QNVONVLS 335 "ONLIVOD

IANLD3L0dd HLIM JTOHNVYIN 3N

TR AT
AT

NI P = =
NiM .9 MOSTA M 06— - A0 ¥IMIS 1443 40
— s g i JLIHONOD 1SVD3Nd HUM
, OL NOLYAIT3
S3QIS TV "NIW .9 SINIOM 40 M3ENNN WNWININ

35N ‘JI3YONOD 1SVI3dd
: 130ddNs 313¥ONOD 303d gN3-T138

8 Ssv10

00 .21 ® Sd31S JTOHNVA

mu_m«s 1H9I3H
Eo_uxmsaf.e‘mu_xuo&oum

| JION 338 “Tv3S
AINWIHD 318IX371d NOd3 TYNY3LX3

¢—-S DMO 335
Y3A0D ANY IV JTOHNYH

ONVS NVITO HLIM f
NS
aimid 39 ol *E”._:.:z_ y.ﬂ
Y

JIVdS UVINNNY

WIN L9

/,_._ss TIOHNYA

HONVHE L, ==




Tl SIemnvp HTOHNVIN ONILSIXd OLNI TIVLAA TIVANYLS TT03
SI'N dONd HAISNI JAT00d 40 ALID

WIS

'SINIWIYINDIY O13IHS ¥3EENY HO4
02420 NOILO3S NOILYIIAID3dS QYVANVLS 335 T 3WIs 0L LON

'SINIAWTHINDAY AT3IHS AINWIHD ¥04
02420 NOILD3IS NOILVOLIJIO3dS O¥VANVIS 33S L J10HNVA dO&d 3dISNI

“S3LON NOILO3S

MOT4 40
ZO_._.Uum_n_n_m«.Bo._.zma._.l/.

S3dld 40 NMOYD HOLYW

INIOM ONNOMY ILFHONOD— 13 3sv8

FIOHNVIA  1SYOTN—" —ond w3siy

TYL3T INIOr SUIINID NO & LHOddNS 3did
T33S SSTINVIS IQINO¥d—F

YYLHOW ONIONYIX3 HLIM

—&OIYIIXT — — OIS ILNT— Idid ANNOMY JIVdS MVINNNY TINA Z/L UVINOW

T4 CINIMTINE MIN 804 TIVM [ N 7 018 HlM

ONIN3dO T4

Z 310N 335 "TIEVL HILVYM HOH ; ONILSHA NI ININIJO JAIACH
WNOSYIS IHL MOT3 WIS VAs d38and Alng

¥368NY WQd3 30IM

.8 FTEIXT14 QAN

SPCZO NOILO3S 33L INIOM DAd
"03dS QYVANVLS 335 (NOILD3S 8L —,1) QINIVYLSIY

JIGHNYA ONILSIX3

‘00 Tl @ Sd31S TTOHNYW

(STIMYA LHOIZH)
IHOI3H ISNray Ol SONIM 3avd9 3S

L 310N 335
VIS ASNWIHD WOd3 3181X374

£-S OMQ 338
43IA0D ANV JINVHL I TOHNYI




9002 Isnany
2 HNDIDOTE ISNYHL AIAYONOD oot 1o

SN

Idid HILAAVIO 2 SV SININTIINbIY IAVS
8HIL SAVH TIVHS SSLIRVIT NI & NVYHI SSIT ONIdId ‘TION

w2F £ % E-F £Zt -0-.8 T .0-.§ Zh
s W0-2 T 0-7 0L S-Z B G-7 0F
8 W1 T 94 2 0-2 T 0-7 &
.8 L) = B 8 N RIS ud
b SO-L % 0-1 o O-0 20— e
4 D=t & 01 Z W0- T L0- Z

TI0S AIGYNISIANN Adld TI0S QAGHALSIANT  ddId TI0S QIFUALSIANA  ddid
LSNIVIV VAUV LSNIVOV Vayy LSNIVIY VIV

SIToH INIor

ONIXIOTT LSTIEL ONISA Of S0r¥d §FT00d TIOS QAFYLSIANN  ddid TI0OS QAGUILLSIAND] adId

SO ALIT WOHA TINIVIEO FE LSIN TVAOYSV ¥OIMT JLSNIVIV VIV LSNIVIV VHAV
TTEISVTA LON THV SINIVYISTY TEINPVHITN FYIHM
aIs? 78 AING TTVHS ONINIOTE LSOHHL FLIEINOD TLON

ONILLIE ¥O
IdId 40 ONT ﬂmuuan.J i =

Cl

onpioeTa anv [N KL
OMId NEAIIA LIIHS
‘ATVD Yo 0% AWVTd




9002 ..Fm:u=<.§ TIVIAd FATVA TIVLAA TEVANYLS T10¢

SIN d4100d 40 ALID

FTVIS

X0 HATVA NV HATVA

SAATVA HITIVAS ANV .&F 404 TASN
e A Jg AVAN TIAVNI 40 .9 HO SIONOT ISVITdd
AOTIOL Sv TIAYA QY IN0ddNS TLIHINOI ‘dAL —

NIFHD ALTLAVS TVIITATL THINIVL TG
TIVHS SHINNVH FJATVA
JINIT NIVR 0404 FLON

FET

.

__}
1] 0

Dop

uvuvunl/
THAVEI HIOOWS

HHIM HHIVYL

X0d TATVA
NOYI LSV3J

TVADT TTAOHIIY YVTT0D LSVITHd
q0 HIATIANN. 51 ¥0 gVIs

ANIVI AATVA HLHHINOD WOD ub T.BE 2,51

o > L

$.P —
.

_W..ﬂhc.u ATVA NOYI ISV,

JO0d JSHIVAN

OL HONVISId #® TATVA
0L TQAINIOd MOYYV
TYNOILITHIT/ M TLVId

o (1Sd 000'F)
“"Isod oN0D ISVITNd

1" M aNAOYD "ISIXH

A /mwml_mm gt — ¥
TIVAOS F T F
rnﬂ/mswqo« YNV SSVYE

HANH QD HIVA
YOHONV/M TIVId IV HIJIAVHI k€
HANH VA SSvVyd .2




1sngny

LeiL g

900¢

STI'N

FIVIS

TIVILAA dd0d ANV JIVr

TIVLIA TIVANVLS 1102
dd100d 40 ALID

Jdid INFW3SYON3 40 3dIs
HOV3 did 4102 WNWININ

HATVIS 0L LON

TIVIAA NIV Ho4304

(3LON 33S) SYIVAS ONISYD

3did NOdI FTLONG J3NIVYISI

W3S (N3
\oz_m<o 13318

0

eSS mzu./
[

JHIM ¥IDWHL

“IVIM3LYW 3did M8V NOdN 03SvE SNOILYDHID3dS
SHUFNLIVANNYN ¥3d 38 TIVHS SHIIVAS INISYD 40 INIDVAS “L
‘SNOLLYDIIO3dS 437004 40 ALD
HLIM JONVQYOOIY NI 38 TIVHS Sy3OvdS ONISVD "9
"ONISYD 40 SAN3 H108 9N1d S
"SNOILVDII03dS ¥3100d 40 ALID HLIM JONVAYOIIV NI
3A0dddY 38 OL INISVD 40 SSINMOHL TvM ANV 37IS ¢
"NOILO3dSNI ONINIV1E0
ONV NOILVJI4ILON d04 F18ISNOMSIY SI HOLIVYINGD "¢
ININLYVAIO AYMHOIH 3LYIS ¥O/ONY Y3INIONI HI100d 40 ALID
A8 Q3AQUddY NV Q3LD3dSNI 38 OL NOILONYISNOT TV "2
'SAIN0Y 3IYLS NO 1334 01 “ININIAVD 40
3003 GNOA3E G 40 RNWININ v ON3ILX3 OL ONISYD T431S °|
*S310N

Jdid IN3W3SYON3 40 3QIS
HIV3 di0 3102 NNWINIW

Em Ly
¥INOD WNAINIA ,Z¥

M Y3IWIL

ONIRVIT ¥3d HLINIT

E\%E/
40 TWMS

JTVIS 0L JLON

TIVIHA HH0d

3did NOYI F11LONd Q3NIVYLSIY
T3S aN3

dAMIS ALIAVHOI

JUIM Y30WL

4IMIS ALIAVHD SY JNVS 3Idid

43INDD WNAINKW 2F

(FLON 33S) SHIIVLS INISYD T
\oz_m_a REEIS /

ONISYD 3d01S
i JHIM 3L




¢l0c 2unf

a TIVLAQ INIAA4q ddId

LSS

SI'N

TIVLAQ TIVANVLS TT0g

da100d A0 ALID

Adld d04 INIQAAE TVIIdAL

12220 NOWD3s 33S
Il ¥O | SSY10
ONIQd3a a3L0vdiN0D

4T + °00
RELLLL
HIGNN'NIN .+
‘NIN "Q'0 2/
INM ONINLS *
"STYIHALYH 3did 3d0H # ‘OAd 'did 0L S3ddY ¥ m
‘SNIVN d31vm Q3NIVI03d ] \
ONY ‘NIYW3DH04 'ALIAYNY TV OL S3ddv € A—
"SYINV 43HIO = -
TIV NI 03Sn 38 TIVHS TI4MovE o —
8 3dAL 'SY3YY Q3AVd TV 30NN —]
@3sn 38 TIVHS ONIMIEANOVE ¥ 3dAL 2 H_ _

:

72

M YIOWL

(R

>

3ANOZ 3did

12220 NOWLD3S 335
8 ¥0 vV 3IdAL
TNIHOVE Q3LOVAWOD

"NOLLYNOLSTY
IN3WIAV ¥O04 €1—d ONIMVHA Q¥VONVIS 33S L \
‘SA10N IAvH9 QIHSINLA

3dvl ¥0103130




¢l0g ounf s

va

SI'N

FWas

TIVLAQ dVdL dSVHYD

TIVLAQ QIVANVLS TT0¢
dd4700d 40 ALID

Y3Im3s

Q34IND3Y SV ONIY 30vy9 31IYOINOD

(S3LON 33S) ¥3A00 % ONIN TIOHNVA

3avy9

Q3HSINIY OL ¥3A00 ONRIE_OL Q3znin
38 TIVHS SONIY 3avd9 3J13YINOD ‘€
'SNOTIVO 000°'L 38 TIVHS

3ZIS NNAINIA_ "¥T100d 40 ALID

A8 (3AOdddY 38 LSNW SNOLLYINJTVD
ONIZIS'ONIQVOT ILVAILIN NOdN a3sva
38 TIVHS dvdl 3SvA¥O 40 JNNTOA 2
“VND3 d3A0¥ddY HO SH03 G6l

# AYONNO4 SN "ONINIJO ¥YI1D WONINIA
«7C ¥V ONIQIAOYd 1HOIL ¥31VM OGNV SY9
38 TIVHS ¥3A00 % ONIY JTOHNVYA L

‘S310N

AMVLNYS OL 1TUN0 ~——

l* . S a—

L

¥
7
Vi
7
7

— e\ e
£ NARRTTOA I AR TN

1
A
7]

B il
o
JA=IETHI=

Tl ——] 1 1 113

30vd0 (3HSINI

rherty )
7

s 2

4

A v
e \ W
e PR Y

vy |

e




¢l0c dunfp TIVLAA TEVANVLS 1102

¥1-S sin | IVIAQ TVEALYT JdMdS JAT00d 40 ALLD

331 ¥ VY 3HIN03Y
Y3IMIS M3N OL NOLLOINNOD SIVYALY1 TV 2
‘370avS ONIddvYl 3SN LSNW ¥3IM3IS ONLLSIX3
NY Ol ONLLD3NNOD STVyALYT .juM ‘I
‘SALON

3¥M HIOVAHL

(NIN) TvyaALYT ¥3M3S NOMI JILONA ‘vId &

d3m0d @

3NOHd @ _

JEvd @

ININ3SY3 ALNWN St _ _ IN3W3SY3 ALNLLN S1

AYMA-40-1HOIY

._<m_u._.<._|._onzu0
VLS QI ¥ X 2

3NIT ALY3d0¥d

AVM=-40-L1HIIY
3NIT AL¥3d0d¥d




9002 1sndny
2ol TIVLAQ TONAL AINIT NIVHD o0t oo o J108

1FWIS

‘S'I'N

LG¥20 NOILO3S NI 0314103dS SV 38 TIVHS SIVIMELYW 1V

XYW ¢ 38 TIVHS Jidgv4 40 401 OL Tivy dOl

ONIOVAS XYW ,Z1 1Y SANVE ININOOT-4713S /M SISO 3NIT OL G3IHOVLLY 38 OL OJluavid
ONIOVAS XYW ¥Z 1V SONIY 90H /M S3YIM NOISNIL OL QIHOVLLY 38 OL Jlav

30ISIN0 WO¥4 318VSS3IJV LON ANV 3ON3I4 40 30ISNI NO AV

ONIOVAS XYW 91 LV SJHIM 3IL /M STIVY TVINOZINOH OL Q3HOVLLY 38 OL Olyev4d
‘ ‘S310N

L - 02

FyiM NOISNAL
(dAL)

ﬁn-._ = 35V 3LIWINOD

o A T

31V ‘ON3 ﬁmm_zmoo./, | e L

INIOVYE SSNYL—
dvd 32vdg IVINOZIMOH —

(C1 ONIOVdS XV
SOVl 2V M3HOLIIS—~

dve YIHOLIHLS
1504 3NN

HAINID OL ¥3IN3) 01 SJOVAIIS WOLLOE

%® dOL dITHONNM

vy d0OL

a0y ¥39NN1d ‘00
JdIM Q384vE SONVYLS—£




1102 ALrenuep

97— el TIVIAQ NVId NOILVLS LdIT Thlel CIYANyLS: THiZ

SN

JTVIS

dd100d A0 ALID

‘0343080

ONI3G OL 4OId YIINIONT ALID JHL A8 QIMIIAZY 39
ONV SNOLLYDIHID3dS TYVONYLS S,43100d 40 ALD FHL
40 %9011 NOILD3S 40 SININIMINDIY 3HL L3IN NV
HOLOVAINGD 3HL A8 Q3IMddnS 38 TIWHS INIMVYA dOHS

AINddNS ATIVALY dANd 3HL 04 SNOISNIWIQ
F3UNLIVANNYAN JHL HIM JINVAHOOIY NI ONV J3riddns
SONIMYYA dOHS 3AO¥ddY HUM 3JONVO¥OIJY NI
SdANd ONV SYIA0D HOLYH TWWISNI OL HOLOVYINOD
‘Q3NddnNs ATIVILIY dAnd
40 37IS 3HL ¥0d SNOISNINIO S HIUNLIVANNYA
NO 035v8 SY3A0D HOIVH 301A08d 0L HOLIVMINOD °
“JUVMAVH 'S'S /M SNOLLYOIHID3dS
FUNLOVANNYW JHL ¥3d SY QITIVISNI 19MO0S ISIOH
JIUNLIVANNYA dANd V 30IAOHd TIVHS HOLOVHLINOD °L
‘310N

¢ 40 WOIJAL INIOF INITINYASIO

GL6 SIMIS MVIA-HLKS
ON39 LdN S ,8/¢ 30IN0dd (dALZ)
(1sd09—0) 39Nvo FWNSSIUI ANV
1dN %000 13d .8/ /M dvl #/5
(dAL) 30IS 39NH
TIEMEM J0 D
ATVA 3J3HD
e INITAN0D
A R s —3NVA 9N1d

FAPR g PR,

SINIWIHINDIY
‘04N diWnd ¥3d
ONIDVAS dWRAd WNININIW

SNOILYOLIDIS QNYONVLS ¥3100d

40 ALID HLM ATdNOD ISNW S¥IADD HILVH
7331S SSTINIVIS 38 TIVHS JUVMO¥VH TIV
Qv 3AN 4S/#00E ¥O4 (3NddNS dWnd ¥04
SINFNIHINOIY S, H3UNLIVANNYN dWNd HLIM
FONVAYOIOVY NI G3ZIS  SYIA0D WNNINNTY
J18¥H00T ANV IAVEA SS300V (2) oMl

NOLLISNVUL 4
ONIMdNCD and/ia

_ (dAL) 30IS JONIH

SNOILYDLAIDIE QMVANYLS ¥3100d 1Z-S W13 335

30 ALID HUM A1dW02 ISNW ¥3A00 SS300V NOILOINNGD SSVd—Ad
JYYMANVH SS — avo1 3AN 8o
SIATVA OL S5300F dIYIJNVH-NN
J0101d OL d3ZIS ¥3IAQD ¥00d T1gnod
WNINTTY 378WM00T ONY 3Wvy4 SSBooY

1id 3AWVA 3134INCD




¢l0g ounp

L1-S 2= IVLEQ NOILDZS NOILVIS LdIT T T00d a0 ¢

TS

(801008d GUVONVLS %001) WISIAId 2 FAININ

30v498NS MLVANO) NOLLVOLIO3S MINFLLOVANNVI A3d

SY NOLLJINNOD L1108 ¥OONV 'S'S

f ) INOLS CIHSNAD L9 0N
‘0#L20 NOLLO3S

NOUVIUID34S QUVONVLS 335 "v3as ¥3sany
NOd3 F1BIXIT4 HUM 03TV3S 38 OL ITOHNVA
ONINEI3Y ONY TTE3M 13M 40 SINIOr ¥ONM3D3E g

“INVA IATVA R R NOLUYATT3 WOLLO8
3HL QISNI UVNINNIL OL JuiM ¥30vdl R
"INJWAY 04 O3AOHddY 38 LON TIM .+ [ MOET 304¥HOSK
50N 3 ONUE 0L SOvIaN MY GAOYEY _
A =
38 TIVHS SNOLLYOLHI03dS OMVANVLS ¥3100d 40 MY, 40004 TV _ —
ALID 3HL HLM JOVNHOINOD NI 1ON MHOM TV - - P o —
s CECMLE E Uil | s ssawis i X m—
"IALYNISIHLIY ¥EHL ¥0 ¥3100d 40 —_——— VIVd drind
ALD 3HL A8 Q3LO3JSNI 38 TIVHS M¥OM TV 'S HH WO RN i .\+
]
‘QINOYddY 3V SONIMVHA dOHS TUNN G3MIQHO wa Mg 1 — 3did 3VHOSI
38 10N TIWHS S1¥vd ONV TVRIELYN ‘IN3NJIND3 '+ NOUVILE3AS 4 _
‘v90LL NOWD3S NOUYIHIIIS SUSUMLIVANNA 23d SY 30N9 ‘ | i.l._.m;_u:ﬁnxo quzEu_guE At
QHVONVIS ALID HLUM 3ONVGHOOOY NI L3%OVE ¥vE SS AVGEEAIN T i S Y
SONIMYNEA dOHS AlddNS TIVHS HOLOVMINOD °E _ NN %1
"SNOISNINIQ S, HIUNLIVINNYIN ONY ONIMYEQ dOHS gi_woﬁ.mn_a NVHQ 0L 3401S 1Noy9
Q3A0YddY HUM 3ONVON00IY NI SN ONY NIVHD_ ONLLIN
SYIN0D HOLVH TIVISNI TIVHS HOLOVHINOD ‘Z ] : TS SSTINVLS NVA X03HD (H0100¥d GUYONVLS %001)
ALMVID 04 T _ 30NV J0VH981S CALVGA0D
NMOHS 1ON SIVO1d WYVTY ONV STOMINOD dWnd NIVEQ 1INVA 3ATVA
S3ION J19V0 TOUINO)——= 1 3did OFHIS ¥
J INOLS
St _ \ —=——(HSNY) 9
" AR RS TV T D
INVA X330 E
0N38 39NV1H 10 08 b gt ,.“
ey Fed
(ssooweszosvounss | | LV NP = .‘ —— AR}
NOLLYIED3S ‘@S T36) :
(34N03Y ¥3NN ORAIN —_ | | @ NI 30904
Sopmmcans g e A i
3INOIS NNY H3HSNED NT B 3AITIS TVA i ONMAN0Y  [Fl < 1yva 3WA
AR R m ONIINYHSIO b
NOLYATT 3OVE oG T L.. ,4: LIEM| OB 1] :

mo._.u._.umuzoom‘_._MFE

JYYMOYVH SS - avo1 3AN 4s'fooc
HUM — SN3A0D WNNINTIV
TIGVIO0T GNV 3NV SSIIOV (Z) OML 3 NI 'SS

3T 0 ISd 09 HLM

VMY SS - V01 AN
45/#00C HUM Y3003 00O TIONIS
WONIKTY T8VH00T ANV IWVild SS300V
100vS INIddvL %
(dAL ) S39NNVD FANSSIud




900z Ay I TIVLAQ YIA0D ANV AWVIA SSHOOV TIVIAQ AIVANVIS TT02
SIN 400 d7dN0d LHOILIILVM 44100d 40 ALLD

IS

V=V NOILJDHS

_I‘UZNZ‘N&Q |4

dSVH HTEVMO0T JAVAH 0L ¥HTA02 SSHIIV

J—0 NOILOHAS 5 N ”., I _

JOHONY i m\
ALTHINGD "INOD [ ._“_ /2 SYHHLO A HdIINIVY

(NOILISOd NAdO NVId

NI NMOHS ¥HA00)

v
SYANTISVA A008d SINIMVHT Hid

YAIWVL/ M STINIH V ONINIOT
TIALS SSHINIVIS TALLISOd THHALS SSHINIVIS

-4 NOIIJDHS
T\Ea&bao WATV .2/1L |
v 27 _
|,
. 1.
N
FWNVEd WATV
AANLIXT HHI .b/1

SONIMVET ddd




17 O NVId LIS
S SIN NOLLVLS LdTT TVOIAL

IS

TIVLIA TEVANVLS TT02
dd700d 40 ALID

ALID ¥0 Y33INIONT
IVORILOTTE A8 CQ3LYJ0T 39 OL dvd "NMOHS LON LNg 43¥IND3¥ avd dOLVYIANID +
"ANNOHY—N¥NL LN3WJIND3 Y04 ¥3uV LN3ID144NS HLM G3QA0Hd 38 TIVHS 3LIS '€
'30N34 3JHL 3AISLNC WOY4 318vav3d 38 LSNN ¥3L3W JHL
"¥3LIAW 3IHL ANNO¥Y JONVHVYITI WNWINIW LOOA—E NIVLNIVA "ALv9 JONVHLNI
3HL 40 3QIS ¥3HLI3 NO 3ON3d IHL 3IAISNI 38 NV LOINNOISIA ANV HALIA
3HL F0AY3S #£/A09F ¥O4 "3ON34 3HL IAISLNO GI0VTd 38 TIVHS ¥3ILIN
3HL 3¥0439 LOINNQOSI ¥V INIHINDIY LON IDIAY3S DIMLDTN3 e8/A0EZ TIV T
ALIS NOWVLS L4 40 V3¥V J3ON34 NIHLM Q3LvO01 39 OL FTOHNVA SNIAIZO3Y “L:SALON

SNOLLYAITI LNIW3AVL
ONUSIX3 HOLVYA

("dAL) ¥3IMIS ALAVYO

JOLIVALNOD A8 GITIVLSNI
ONV ¥3100d 40 ALID A8
Q3ddNS 38 OL d3LIN Y3ILVM

NOLLD3S ON3I d3uv14
ALVO INIMS V

(dAL) ¥3IM3S ALIAVED ;
L ALON 33 j
JIOHNYW 9NIAIZDTY n
Pl

< 310N 33S
JFTOHNYI JOWYIS WOIMLOAT3

2 T3NVd T0HLNOD \
370d_NO
LHIM V3yv

HOLNIATHd
074 %ove

1Z2—S 39
JOLO3INNOD SSVdAd
% 3ATVA ONd
3ON34
1InvA 3ATVA

INVYHAAH QYVA
(319V3007) HONM
303 SLINJ0S

(VDIdAL)
¥34Y ONILNYId

(v2IdAL)
ANOLS 30 LN

T13M L3M NOWVLS dAnd




9002 jsnany
el TIVIAA INVIQAH QUVA 74744 NON iﬁmoﬂwﬁﬁﬂ Hie

S'I'N

\\lszm LGF 40 ¢

(-

Id & Mog3

dOLO3NNOJ 13341S "AD
‘ANIVO Ol OAd Ldl I\ 370H NIvda 1dN ,8/1 Q3ddvl
BYLXdIS L, C 13N 1dN L

NI 0—£

J134ONOD ISd
00se X, 01%.0lL
4Sv8 3JAILDFL0dd "ONOJ

‘NIVHAQ NOHdIS AYVLINYS
ANV DNISVD TIVM

1331S Q3IZINVAVY, ¥/ L—1 " TvnD3
J3A0yddy 40 INVHJAH

1S0d AYVLINVS 1331S |
J73344—NON — LA T300N YMOI

Qv3¥HL 3SOH I WA /¢




1102 Arenuep
22l TIYLAQ NOILOANNOD SSVd-Ad 00t o e

SN

335

SIN

TV13d NOILLOINNOD SSVd-Ag

(038INO3Y Sv) ¥30N03Y

QON38 06 10 ry

TITHMANYH/ M
IATVA 9N1d DIMINIDIT FONVT

W9 8 <

¥ .80l .¥ ON38 .06 10 30NV
d3[IAVIO NOTIOANNDD 13RI NIVA 30u04 \\

38 TIVHS NOLLOINNOD SSvdAg °I
S310N ONILIY ITYA S¥3Ad




1102 Arenuep

Jva

SI'N

FWIS

NOILJDAINNOD WA ddAMAS
d0d ITOHNVI dSN0HDOd

TIVLAA TIVANVLS 1102
dad100d 40 ALID

SN

dTOHNYIN dS10H D0d

SIN3IN3YIND3Y gor

'S'I'N

NOLLVAITH

Adid ¥3M3S LS

/ ¥IMIS 'LSbA

1SYD ONIN3JO 3did

S

dals u._o:zs‘_l\

ZﬁSa NO,_ VINON HUM_SINIOP
YAISYId W3S ONI¥ INI¥JOIN

NIYWN 33404

dOL JIHINI2I3
dilS JTOHNYN

INFNISAPOY 30O
¥04 SONI 3sn

Nl L A

¥3A0O ANV ONRY

N

L2 .8
SN

NV1d

TAUEYTO ¥04 (O3AOKEY ¥3A0D

QNY ONIY TIOHNVA_ONV
dOL DIMIN3DJ3 3HL <3LON

3did
SINGWEYINOIY _aor
L 15¥0 ONIN3dO 3did

/un_mSQ NO, HVINON HUM SINIOr
WIS VIS DN INIAOIN
dOL OININIONOD

1N3ALSNMGY 3avHo
d04 SONIY 3Sn

¥3/00 % uzé.._l\

-/lme.._.mox il




¢l0c¢ =2unf

AN

SN

—  TVLAA TVIALYT HAMAS ALVAIYd

FIS

TIVLAA JYVANVLS T10¢
d4700d 40 ALID

vRNG CL

d0ldd ALID 3HL A8 Q3LO3dSNI 38 LSNW STVYALYT TIV ¥

‘HLONIT JdILN3 3HL

Y3ANN ONIQd38 3NOLS 40 .9 3AVH LSNA SIVHALY] TV ¢

341 F ¥ 3HINDIY

H¥3M3S M3N OL NOLLDINNOD STvHaLY]l TV ‘T
"3700vS 9NIddYL 3SN 1SNW YIMIS ONLLSIX3

NY OL ONILOANNOD STv¥aLV1 TV L
‘S3LON 9NIOa3s 3NOLS L9

¥aM0d @

3NOHd @

318v0 @

AININ3ISY3 ALLn St

3ANIT AL¥3d0¥d
A¥M-40-1HOIY

3dvl ozim%\

JHIM Y30Vl

AVHALY] ¥3M3IS 92 ¥asS

&Ll 777777 777 L L

/* INAW3SYI ALNLN GI

\\ _
dvo

VY3LY] 40 ON3 @
VIS A3 ¥ X T

AVM=-40-1HOIY
3NIT ALl¥3d0dd




CITY OF POOLER

PAVING DETAILS

Number Description

P01 Depressed Curb

P02 Feathering of Concrete Curb & Gutter
P03 18" Curb & Gutter

P04 Flush Header Curb

P05 Raised Concrete Header Curb

P06 Pavement / Curb Termination Detail
P07 Mountable Concrete Curb & Gutter
P08 Concrete Island Detail

P09 Raised Concrete Island

P10 Typical Pavement Sections

P11 Overlay Pavement Section

P12 Typical Section thru Roadway

P13 Pavement Replacement

P14 Pavement Replacement Detail Longitudinal Cuts
P15 Sidewalk and Walkway Details

Pl6 Handicap Ramp Details

P17 Handicap Ramp Details

P18 Handicap Ramp Details

P19 Standard Curb Inlet

P20 Grate Inlet w / Frame

P21 Precast Grate Inlet Detail

P22 Yard Inlet Detail

P23 Standard Precast Concrete Storm Manhole
P24 Typical Section through Swale (4:1)
P25 Storm Manhole Ring & Cover

P26 Ditch Inlet (Type “A”)

P27 Roof Inlet Detail

P28 Concrete Lot Swale

P29 Concrete Headwall Detail

P30 Subgrade Drain

Pal Concrete Swale with Fillets

P32 Flared End Section Detail

P33 Plan of Curb Inlet on Radius

January 2011
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