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LIST OF ABBREVIATIONS AND TERMS

ABC
AC
ACB
ACI
ACPA

AISC

ANSI

APWA
ASCE

ASME

ASTM

AWWA
BM
BOC
BST
BTB
CB

C/C
FOC
CFS
CIP
CIPP
CL
CLFMI

CMP

CO

COL
CONC
CONSTR
Cp

CTB

DI

DIP
DIPRA

EC
EG
ELEV
EVC
EXIST

Aggregate base course
Asphalt cement or concrete
Asphalt concrete base
American Concrete Institute
American Concrete Pipe
Association

American Institute of Steel
Construction

American National Standards
Institute

American Public Works Association
American Society of Civil

Engineers
American Society of Mechanical

Engineers

American Society for Testing
Materials

American Water Works Association
Bench Mark

Back of Curb

Bituminous Surface Treatment
Bituminous Treated Base
Catch Basin

Center to Center

Face of Curb

Cubic Feet per second

Cast Iron pipe

Cast-in-place concrete pipe
Centerline

Chain Link Fence Manufacturers
Institute

Corrugated metal pipe

Clean out

Column

Concrete

Construction

Concrete pipe (non-reinforced)
Cement Treated Base

Drop Inlet

Ductile Iron Pipe

Ductile Iron Pipe Research
Association

End of curve

Existing Grade

Elevation

End of vertical curve

Existing

FCWS

FF

FG

FH, F. Hyd
FPS

GA

GDOT

GALV
GPM
HDPE
HORIZ
ID

IE

INV
1P, IPS
JCT
LIN
MH
MH F/C
MJ
MSL
NIST

NEC
NEMA

NFPA
NSC
NSF

ocC
(0]))
OHP
OSHA

PI

PL
POC
PP
PRC
PSI
PSF
PT
PVC
PVMT

Forsyth County Water System
Finished Floor

Finished Grade

Fire hydrant

Feet per second

Gauge

Georgia Department of
Transportation

Galvanized

Gallons per minute

High Density Polyethylene
Horizontal

Inside diameter

Invert Elevation

Invert

Iron Pipe Size

Junction

Linear

Manhole

Manbhole frame and cover
Mechanical Joint

Mean Sea Level

National Institute of Standards and
Technology

National Electric Code
National Electrical Manufacturer's
Assoc.

National Fire Protection Association
National Safety Council
Public Health and Safety
Organization

On Center

Outside diameter

Overhead Power
Occupational Safety & Health
Administration

Point of intersection

Property line

Point of Curve

Power pole

Point of reverse curve

Pounds per square inch
Pounds per square foot

Point of Tangent

Polyvinyl Chloride

Pavement

Rate of flow
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R Radius SDL Saddle
RC Reinforced concrete SECT Section
RCP Reinforced concrete pipe SJ Slip Joint
RDWY Roadway TH Test Hole
REINF Reinforced / Reinforcing TRANS Transition
RET Retaining Wall ) UL Underwriters' Laboratories LL.C
RPM ggvﬁ)lutfl‘ons Per Mmute UPC Utility Protection Center, (Ga. 811)
R/W ight-of-way (City, County, State v Velocity of flow

Roadways) .

, VC Vertical curve
SAN Sanitary Sewer .
. VERT Vertical

SD Storm Drain

"Authority" shall mean the City of Cumming Department of Utilities.

"Contractor" shall mean the individual, firm or corporation undertaking the execution of
the Work under the terms of the contract and acting through its agents and employees.

"Standards" and/or "Specifications" shall refer to the Sanitary Sewer Technical Standards
and Details for Cumming Utilities.

"Work" of the contractor shall include all labor, material, equipment, skills,
transportation, tools, machinery, and other equipment and things useful and necessary to
complete the contract.

"Owner" shall mean the project owner and/or developer and/or property owner as an
individual or a collective.
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SECTION 100 GENERAL

101 PURPOSE OF THIS DOCUMENT

102

The City of Cumming Sewer System Technical Standards and Details provide
standard design direction and construction standards for improvements within the
City of Cumming Service Area. The standards herein govern improvements
dedicated to the public and accepted by the City for maintenance and/or operation
and serves as coordinated development of those facilities to be used by and for the
protection of the public. This includes certain private works, as well as
improvements installed within existing City right-of-way and easements. The City
shall interpret and apply these Standards in a manner which achieves their intent
but is not limited strictly to new construction.

These Standards shall apply to, regulate, and guide preparation/design of plans for
construction of utilities, drainage, sewer system(s), site access, and related public
improvements, and shall set guidelines for all private works which involve
drainage, grading, trees, and related improvements. The result of these standards
shall protect and promote the health, safety, and general welfare of the public and
conserve and protect the natural, economic, and scenic resources of the
community.

USE OF THIS DOCUMENT

This document shall be used jointly with the City's Comprehensive plans,
including Cumming's Water, Sewer and Storm Water Master Plans, which provide
utility services to the community such as water supply, sewer conveyance, storm
water management, and flood control. This document and the related standard
details are downloadable in electronic format at www.cummingutilities.com for
developers, contractors, and engineers in preparing plans, documents, and
construction of public improvements within the City Service Area.

This Manual is updated regularly to reflect the current minimum and uniform
requirements from the City of Cumming adopted Codes and Ordinances. They
shall be applied jointly with the latest issue of federal and state regulations. When
the provisions of any other statute, ordinance, or regulation are more restrictive
than the provisions of this Manual, the provisions of the more restrictive regulation
shall apply.

The City of Cumming reserves the right to revise/update these standard details and
technical standards manual without notice, as well as revise/update specific
construction specifications to achieve their intent and compliance with the City’s
master plans and/or a more stringent or restrictive requirement by another agency
having jurisdiction.
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103 TRAFFIC CONTROL AND SAFETY

1. It is the responsibility of the General Contractor, any subcontractor, their
employees, and inspectors of job sites to observe all safety regulations.
Deficiencies in safety measures noted should be immediately reported to the
Contractor's superintendent.

2. Traffic control within the state of Georgia right-of-way shall comply with Section
107.09 of the State of Georgia D.O.T. Standard Construction Specifications, or
Sections 104.05 and 107.07 of the U.S. Manual on Uniform Traffic Control
Devices for Streets and Highways, latest editions. Adequate temporary bridges or
crossings shall be constructed and maintained, where required, to permit
uninterrupted vehicular and pedestrian traffic. The City’s on-site inspector or
authorized representative shall have the right to limit the amount of open trench or
cleared at any one time.

6 of 63



‘ City of Cumming — Sanitary Sewer and Pump Station

%l_lrllﬂ_llr!lElsG Technical Standards Manual

SECTION 200 SANITARY SEWER PUMP STATIONS

201 PUMP STATIONS PROHIBITED

1. Pump stations or grinder pump systems will only be allowed in those areas where
gravity sewer is not feasible. The City will determine the feasibility of gravity
sewer in each case, independent of costs to the developer/owner.

202 REGISTERED PROFESSIONAL REQUIRED

1. All reports, plans, and studies that are submitted to the City of Cumming must be
approved by and carry the seal of a professional engineer qualified to design
sewerage conveyance systems and treatment facilities in the State of Georgia.

203 STATE REQUIREMENTS

1. Georgia EPD Approval — The City holds “Delegation of Authority” as granted by
GA-EPD to review and approve most sanitary sewer extensions.

2. Sanitary Sewer Extension Submittal Form — Larger sewer system improvements
require GA-EPD concurrence. A Sanitary Sewer Extension Submittal Form must
be completed by the developer and submitted to the City of Cumming who will
then submit to GA-EPD. The City of Cumming Department of Utilities shall be
contacted to obtain this form.

204 PLANNING AND ZONING REQUIREMENTS

1. The developer/owner/contractor holds responsibility for ensuring planning and
zoning compliance by contacting the City of Cumming Planning and Zoning
Department. Compliance includes, but is not limited to, any variances,
stream/waters of the state setback requirements, environmental concerns, and
right-of-way requirements. The responsibility for additional/specific site
requirements as set forth by federal, state, or other local agencies lies expressly
with the developer/owner/contractor.
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205 LEGAL DOCUMENTS AND REQUIREMENTS

1. Easements — It is the responsibility of the developer/owner to obtain, at no expense
to the City of Cumming, all easements and properties associated with a pump
station, force main, and gravity sewer collection system. Easement documents are
available from The City of Cumming Department of Utilities and online at
www.cummingutilities.com.

2. Title Opinion — The developer/property owner’s attorney must provide the City of
Cumming with a current title opinion before the City will accept any associated
deeds or easements.

3. Ownership of Pump Station Properties

A. Warranty Deed: pump stations constructed by private entities, developers, or
individuals shall be conveyed to the City in fee simple and the City shall be
supplied with an acceptable Warranty Deed. Pump stations, force mains, and
other related infrastructure constructed by the City may be constructed on
property which the City owns in fee simple, has an easement, has a license, or
leasehold from the landowner, including but not limited to, the U. S. Army
Corps of Engineers.

B. Quitclaim Deed: all banks and lending institutions that hold a security deed on
a property associated with a pump station must provide a Quitclaim Deed to
the owner of the property. A copy of the recorded Quitclaim Deed must be
provided to the City.

4. Sewer Easements

A. Sewer Easement: the property owner must provide a minimum 20 ft wide
perpetual sewer easement over, under, and through the property(ies) containing
sewer lines. All Sewer Easements must include Meets and Bounds.

B. Consent and Subordination: all banks and lending institutions that hold a
security deed on a property must provide a document consenting to and
becoming subordinate to all Sewer Easements.

5. Access Easements

A. Access Easement: the property owner must provide a minimum 20 ft wide
perpetual access easement over, under, and through property(ies) containing
sewer lines. All Access Easements must include Meets and Bounds.

B. Consent and Subordination: all banks and lending institutions that hold a
security deed on the property must provide a document consenting to and
becoming subordinate to all Access Easements.
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6. Warranty and Performance Bonds

A.

The developer/contractor shall obtain a Performance Bond for a minimum
period of one year after the City accepts the Warranty Deed for a Pump
Station. The total aggregate penal sum of the Performance Bond shall be at a
minimum equal to the total cost of all pumps, control panels, generators,
automatic transfer switches, SCADA system, SCADA antenna, and crane.

The developer/contractor shall provide a one-year warranty for the work by
contractual agreement with the City of Cumming. Warranty shall guarantee all
equipment and workmanship for one year, beginning when the City accepts the
Pump Station and Warranty Deed.

206 PUMP STATION AND WETWELL MATERIALS:

l.

Pump Station Site Location

A.

Flood Plain Restriction: Pump station, fenced area, access road, and all
equipment/appurtenances, shall be above the 100-year flood elevation.

Precast Concrete Sections

A.

Precast concrete sections shall meet the requirements of ASTM C 478. The
minimum compressive strength of the concrete in precast sections shall be
4,000 psi.

Wall thickness shall be minimum of 6-inches or as required by the construction
drawings.

Joint seals: Joints between precast sections shall be sealed by means of rubber
O-ring gaskets or flexible butyl rubber sealant. Butyl rubber sealants shall meet
the requirements of AASHTO M-198. Sealant shall be pre-formed type with a
minimum nominal diameter of 1-inch. Butyl rubber sealant shall be equal to
Kent Seal No. 2 or Concrete Sealants CS202.

Non-shrink grout

1. All pumps, compressors, motors, and other heavy equipment items shall be
grouted in place with a nonmetallic, non-corrosive, nongaseous, non-shrink
grout requiring no cutback or protective coating. Non-shrink grout shall
show zero shrinkage from the placement volume or initial expansion volume
as determined by ASTM C 827 and shall have an initial set time at 70
degrees F of not less than 45 minutes as determined by ASTM C 191. When
tested in accordance with ASTM C 109, non-shrink grout shall have a one-
day compressive strength of not less than 2,000 psi and a 28-day
compressive strength of not less than 9,000 psi at a flow of not less than 100
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percent, determined in accordance with the Corps of Engineers Specification
CRD-C-621.

ii. The grout shall contain no corrosive irons, calcium, chloride, oxidizing
catalysts, gas-forming agents, harmful aluminums, or corrosive chemicals
and shall be resistant to oil, water, and sewage. The grout shall be premixed
and shall require only the addition of water prior to placement. The grout
shall be delivered to the job site in unopened, plastic-lined bags and shall
have the manufacturer’s mixing instructions printed on the back of each bag.
Non-shrink grout shall be EUCO N-S Grout as manufactured by The Euclid
Chemical Company, Master flow 713 Grout as manufactured by the Master
Builders Company, or Upcon High Flow Grout as manufactured by UPCO
Division of Emhart Chemical Company.

Concrete Placement

A.

Wetwell tops SHALL NOT BE PRECAST but poured on site. Additionally, all
other areas around the on-site crane, valve box, and connected elements shall
be contiguously placed and in one monolithic pour. All concrete shall be
smoothed, and light broom finished in a professional manner.

Valve Box top slab SHALL NOT BE PRECAST but poured on site. Slab area
shall be poured in one single contiguous pour with the wetwell top and crane
area, finished area. Concrete shall be light broom finished in a professional
manner.

Sidewalks shall be poured separately with contraction joints every 6-8 feet,
minimum 4-inch thick, 3000 psi class “B” with 6/6-10/10 Welded Wire Fabric.

Wetwell Access

A.

Wet well access hatch shall be a double leaf type, built to withstand 150
pounds per square foot.

The access hatch frame shall be 4-inch extruded aluminum with a built-in
neoprene cushion and strap anchors bolted to the exterior. The door leaves
shall be Y4-inch aluminum diamond plate reinforced with aluminum stiffeners
as required. Stainless steel hinges shall be bolted to the underside and pivot on
torsion bars that counterbalance the door for easy operation. The door shall
open to 90 degrees and lock automatically in that position. A vinyl grip handle
shall be equipped with a snap lock and removable handle. Doors shall also be
equipped with a hasp and padlock in addition to built-in locking mechanisms.
Padlocks for all doors shall be keyed alike and match the standard lock for all
other City pump stations. All parts shall be aluminum or stainless steel.
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C. Access hatch shall be Typed K (single leaf) or KD (double leaf) by Bilco
Company or equivalent as approved by the City. Pedestrian rated for 150 psf
and lift assistance for easy one-hand operation.

D. All-access doors and hatches must have the capability of being locked with a
padlock as required by the city. Locks and spare keys must be supplied to the
City. Locks should be keyed to match the City’s standard pump station lock.

E. Wet well access steps shall not be allowed in any wet wells.

F. All conduit that enters a wet well must be sealed at the wet well and at the
motor control panel.

5. Trash Basket Required

A. A trash basket and rail system must be provided for each influent pipe to the
wet well. Each trash basket must be easily removed from the wet well for
cleaning purposes.

6. Reflective Signage

A. Reflective signage denoting pump station address, emergency telephone
numbers, and other required information must be provided and attached to the
fencing as specified by the superintendent.

7. Lighting

A. An outdoor security light that can automatically switch on at night and off in
the day shall be provided at each pump station site.

B. Each light pole must be equipped with a hinge, pin, and winch system that
allows the pole and light to be lowered to the ground for maintenance and bulb
changing and then be raised back into an upright position.

C. The superintendent must approve the type of light and location of the pole, and
the pole shall be painted dark brown.

8. Maintenance and Equipment Building

A. An equipment and maintenance building shall be provided and shall be built
within 10 ft — 15 ft of the wet well. Guidelines for the design of the building
include the following:

B. The building should be architecturally compatible with nearby structures. In
most cases, concrete block buildings are acceptable and must be painted dark
brown, or a City approved color.
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C. An oversized double-door should be provided at a convenient location for the
removal and replacement of equipment. The doors must be heavy-duty steel
with appropriate hardware and lock.

D. The building shall house the auxiliary power transfer switch, surge suppressor,
SCADA RTU unit, and main power disconnect. The pump control panel shall
be hung on the exterior of the building, on the closest side facing the wet well.
There shall be sufficient space for maintenance operations inside. A minimum
8-foot by 10-foot building shall be designed for small pumping stations.

E. Adequate lighting shall be provided in work areas for night operations, both
inside the building and on the exterior.

F. The building shall have adequate ventilation to prevent the buildup of corrosive
and potentially dangerous gases. This includes a ventilation fan system.

G. A thermostatically controlled heater shall be provided in the building.

H. The building must be at a minimum constructed of concrete block and painted
inside and out with two coats of dark brown paint. The ceiling must be
insulated and covered with plywood and painted. The building must be
supplied with adequately sized gutters and downspouts.

I. The roof structure must be galvalume and shall be dark brown in color.
9. Power Disconnect

A. A breaker or other device as described by the superintendent, that will
completely disconnect the pump station from the power source must be
provided on the main power supply line.

10. Potable Water Supply Required

A. All pump stations must be supplied with a self-draining, non-freezing % inch
or larger yard hydrant. The water service shall be located as close to the wet
well as is practicable.

B. Back flow prevention:

1. Potable water supply lines must be equipped with a reduced
pressure zone back flow prevention device (RPZ).

ii.  The RPZ must be installed according to the Georgia plumbing code,
latest edition.
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iii.  The RPZ must be above grade and covered with a frost proof, insulated,
heated cover that is made of a corrosion proof metal such as aluminum.
For recommended manufacturers, contact the Water Pollution Control
Division.

11. Fencing

A. Overall height for fencing shall be seven feet including three strands of barbed
wire on malleable iron post tops. Posts shall be set at maximum 10-foot centers
and installed up to three feet deep within concrete footings with concrete
poured the full size of the excavated hole. Corner posts shall have the
necessary strut and tie bracing.

B. Fence mesh: 9-gauge wire, woven to 2-inch squares, galvanized after weaving,
six-foot wide roll. Continuous tension wire shall be provided at the lower edge

of the mesh.
C. Line post: 2-1/2-inch O.D. Galvanized Pipe (3.65 1b. / ft.)
D. Corner post: 3-inch O.D. Galvanized Pipe (5.79 Ib. / ft.).
E. Gate post: 4-inch O.D. Galvanized Pipe (9.11 Ib. / ft.).
F. Top Rail: 1-5/8-inch O.D. Galvanized Pipe (2.27 Ib. / ft.). with extra-long

pressed steel sleeves.

G. Gates shall be supplied with heavy-duty latches, keepers and padlocks with
duplicate keys.

H. Gate frames shall be 2-inch O.D. Galvanized Pipe Frame (2.72 1b. / ft.).

I. Barbed wire shall consist of three strands of 12-gauge wire, with 4-point
pattern barbs, galvanized after weaving.

J. Concrete shall have a compressive strength of not less than 3,000 psi, with not
less than 5.5 bags of cement per cubic yard and a slump between 3 and 5-
inches. For job mixed concrete, submit the concrete mix design for approval by
the Superintendent. Ready-mixed concrete shall be mixed and transported in
accordance with ASTM C 94.

K. Fence installation shall occur only after final grading is completed, with
finished grade elevations established, unless permitted by the Superintendent.

L. Repair damaged coatings in the shop or during field erection by recoating with
manufacturer’s recommended repair compound, applied per manufacturer’s
directions.
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12.

U.

Barbed wire shall be installed as three parallel wires on each extension arm; on
security side of fence, unless otherwise indicated. Pull wire taut and fastened
securely to each extension arm.

Top rails shall be run continuously through post caps or extension arms and
shall be bent to radius for curved runs. Expansion couplings shall be provided
as recommended by the fencing manufacturer.

Cleaning: Perform cleaning during installation of the work and upon
completion of the work. Remove from the site all debris and equipment. Repair
any damage resulting from fence system installation.

Color: All fencing material and posts shall be coated with black vinyl. Privacy
slats shall also be black. Slats shall be double walled type from extruded high-
density polyethylene (HDPE) with color pigments and ultraviolet inhibitors.

Access gates must be a minimum 14 feet wide. The location of all gates must
be approved by the Superintendent.

Fencing shall not cross any drainage ditches, swales, or be located on steep
grades or in unusual configuration without written approval of the City. Fence
and access gate function shall ensure security, ease of use, appearance,
maintainability and permanence of the installation.

Manufacturer standards shall comply with the_ Chain Link Fence Manufacturers
Institute (CLFMI).

All fencing must be provided as a complete unit produced by a single
manufacturer including the required erection accessories, fittings, and
fasteners.

For specific residential developments or other locations as specified by the
City, a wooden privacy fence shall be used.

Access Roads and Pavement

A.

All access roads to pump stations must be 20 feet wide with a 32-foot turning
radius.

All access roads must be paved. Roads must have a 6-inch minimum base of
graded aggregate stone, prime coat and either 2-inch minimum asphalt plant
mix (type E or F), or 2 1/2-inch base course (type B) plus 1 1/2-inch surface
course (type E or F).

A paved area with turn around sufficiently sized for all expected service
vehicles inside the pump station fencing shall be constructed to provide service
access to the wet well and all other facilities.
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D. All paved areas shall be contiguous with the paved access road.

E. A pole-gate shall be installed at the access road entrance and shall span the
entire width of the drive. The pole-gate shall be positioned at least 30 feet from
the main road unless otherwise indicated on the contract documents and shall
be constructed of approved materials.

13. Unpaved Areas

A. All unpaved areas inside the fenced area shall be stabilized with a minimum of
6 inches of #57 stone with finished grade sloped for positive drainage from the
pump station site and designed to convey storm water in relation to any
surrounding storm water conveyance systems where available.

14. Hoist or Crane
A. A hoist or crane must be included with each station.

B. Each hoist or crane must be properly sized and placed to facilitate the removal
of each pump from the wet well.

C. The hoist system shall be designed so that the pumps can be lifted from the wet
well and placed on a platform or maintenance vehicle easily.

D. Special care should be taken to ensure that the proper length and strength of
hoist cable is provided.

E. Electric hoists must be provided for each crane and hoist system.
F. Manual hoists are prohibited.
G. All cranes and components shall be painted dark brown.

15. Signage

A. Reflective signage at the entrance gate of the pump station shall be provided as
specified by the superintendent and according to the standard details.

16. Valve Vaults

A. Pump station check valves and isolation valves must be housed in a below
grade, concrete valve vault, separate from but immediately adjacent to the wet
well.

B. The discharge piping from each pump shall be routed through the valve vault
with check valves and shutoff valves on horizontal stretches of pipe. Check
valves shall be placed upstream of shutoff valves. Connection of the discharge
pipes should be accomplished outside and downstream of the valve vault.
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C. A pressure gauge with diaphragm mounted seals should be located on the sides
of each pipe in the valve vault, upstream of the check valve. The gauge should
face upwards so personnel can read from the top of the structure.

D. The valve vault should have a reinforced concrete floor and top slab with
hinged aluminum hatches centered over each check valve. The vault walls may
be precast or cast-in-place reinforced concrete. The valve vault should have a
maximum depth of 5-feet unless specifically approved by the Superintendent.

E. The floor of the valve vault should be sloped to a sump to collect water. A
drain should be provided in the sump. The drain should be routed to the wet
well with a P-trap installed to prevent the release of hazardous gases into the
vault.

F. A Tide Flex Valve shall be installed in the drain line inside the wet well to
prevent flooding of the valve vault by backflow from the wet well.

17. Corrosion Prevention

A. The first manhole up-stream from the pump station and the first manhole
downstream from the pump station force main, and the wet well itself must be
coated with a two-part epoxy (such as protecto 401 ceramic epoxy or mainstay
ds-4 coal tar epoxy mortar) to prevent corrosion from hydrogen sulfide gases.

18. Control Panels

A. The control system shall be designed to operate the required number of pumps
and at the power characteristics specified on the drawings and specifications.
The control function shall provide for the operation of the pumps under normal
conditions and shall alternate the pumps on each pump down cycle to equalize
the run time. In the event the incoming flow exceeds the capacity of the lead
pump, subsequent pumps shall automatically start to manage the increased
flow. As the flow decreases, the pump shall cut off at the elevations shown on
the plans. The control shall function as described below. The equipment listed
below is a guide and does not relieve the supplier from supplying a system that
will function as required.

B. Electrical enclosures: All pump station electrical components and controls
must be housed in a weatherproof, watertight, 14-gauge, Nema 4X rated
enclosure manufactured from 304 stainless steel. The enclosure shall be a wall
mounted type with a minimum depth of 12 inches, sized to adequately house
all the components. The door gasket shall be rubber composition with a
retainer to assure a positive weatherproof seal. The door shall open a minimum
of 180 degrees.
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C. Inner dead front door: A polished, aluminum dead front shall be mounted on a
continuous aircraft type hinge. It shall contain cutouts for mounted equipment,
and provide protection of personnel from live, internal wiring. Cutouts for
breaker handles shall be provided to allow operation of breakers without
entering the compartment. All control switches, indicator pilot lights, elapsed
time meters, duplex receptacle, and other operational devices shall be mounted
on the external surface of the dead front. The dead front shall open a minimum
of 150 degrees to allow access to equipment for maintenance. A 3/4-inch break
shall be formed around the perimeter of the dead front to provide rigidity.

D. Back plate: the back plate shall be manufactured of 12-gauge steel and be
finished with a primer coat and two (2) coats of baked on, white enamel. All
hardware mounted to the subpanel shall be attached with machine thread,
tapped holes. Sheet metal screws are not acceptable. All devices shall be
permanently identified.

E. Power distribution: The power distribution panel shall include necessary
components and be completely wired stranded copper conductors rated at 90
degrees C. All conductor terminations shall be as recommended by the device
manufacturer. Control power to the panel, including all alarm and telemetry
circuits shall be provided by an uninterruptable power supply (UPS).

F. Circuit breakers: All circuit breakers shall be heavy duty thermal magnetic
motor circuit protectors similar and equal to Square D Type FAL. Each motor
breaker shall be adequately sized to meet the pump motor operating
characteristics and shall have a minimum of 14,000 amps interrupting capacity
at 480 VAC. The control circuit shall be controlled by heavy duty breakers.
Circuit breakers shall be indicating type, providing “on-off-trip” positions of
the operating handle. When the breaker is tripped automatically, the handle
shall assume a middle position indicating “trip”. Thermal magnetic breakers
shall be quick-make and quick-break on manual and automatic operation and
have inverse time characteristics secured through the use of bimetallic tripping
elements supplemented by a magnetic trip. Breakers shall be designed so that
an overload on one pole automatically trips and opens all legs. Field installed
handle ties shall not be acceptable.

G. Motor starters (across-the-line): motor starters shall be open frame, across-the-
line, NEMA rated with individual overload protection in each leg. Motor
starter contacts and coil shall be replaceable from the front of the starter
without removal from its mounted position. Overload heaters shall be block
type, utilizing melting alloy spindles and shall have visual trip indication.
Overloads shall be sized for the full load amperage draw of the pumps.
Adjustable type overloads, definite purpose contactors, fractional size starters
and horsepower rated contactors or relays shall not be acceptable.
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H. Motor starters (reduced voltage autotransformer): motor starters shall be open

frame, reduced voltage, autotransformer, NEMA rated with individual overload
protection in each phase. Motor starter contacts and coil shall be replaceable
from the front of the starter without removal of the starter from its mounted
position. Overload heaters shall be blocked type, utilizing melting alloy
spindles sized for the full load amperage of the load. Adjustable overload,
definite purpose contacts, fractional size starters and horsepower rated contact
or relays shall be acceptable. Motor starter resets shall be provided on the front
of the dead front.

Motor starters (solid state reduced voltage): Motor starters shall be solid state
reduced voltage starters to provide smooth, step-less acceleration through the
use of silicon-controlled rectifiers. By gradually applying voltage to the motor,
a soft start condition will accelerate the motor to full speed. The adjustable
current-limit feature: the starters shall limit currents to 25%-70% and starting
torque to 6%-49% respectively of full voltage values. Adjustable ramp shall be
for 1 — 30 seconds. A ramp down signal may be required and must be available
on the starters. Motor protection shall be provided by calculation of
temperature rise of the motor and starter and shut the motor down in case of an
out of tolerance condition.

VFD Drives; The City shall specify the type and brand of VFD drive and the
configuration of the control panel.

. Pressure Transducer controller system: The station pumping system shall be

controlled by a pressure transducer. See City for brand of transducer and
specifications.

L. Spare pressure transducer required: An extra pressure transducer must be

supplied with each pump station.

19. Level Control Systems

A. Duplex Pump Stations: the control system shall provide for the automatic and

manual control and alternation of the pumps to maintain a pumped down
condition of the wet well. Levels shall be sensed through a measurement
device adjusted to the specified levels. The device shall sense the “oft”, “lead”,
“lag”, and “alarm” levels. As the level in the wet well rises, the lead pump as
determined by the alternator, shall start, and pump the station to the “off” level.
In the event the incoming flow exceeds the capacity of the lead pump, the lag
pump shall start and both pumps shall run to the “off” level. If the level
continues to rise, alarm functions shall be activated. The control system shall
include, but not be limited to, the ancillary equipment listed below.
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B.

Triplex Pump Stations: the control system shall provide for the automatic and
manual control and alternation of the pumps to maintain a pumped down
condition of the wet well. Levels shall be sensed through a measurement
device adjusted to the specified levels. The device shall sense the “oft”, “lead”,
“lag”, and “alarm” levels. As the level in the wet well rises, the lead pump as
determined by the alternator, shall start and pump the station to the “oft” level.
In the event the incoming flow exceeds the capacity of the lead pump, the lag
pump shall start and both pumps shall run to the “off” level. If the level
continues to rise, the second “lag” pump shall start and all three pumps shall
run to the “off” level. If the level continues to rise, alarm functions shall be
activated. The control system shall include, but not be limited to, the ancillary
equipment listed below.

20. Ancillary Equipment

A.

HOA (Hand/Oft/Auto) switches: A three-position HOA switch shall be
provided for each motor. The switch shall be NEMA 4X rated with 10-amp
contacts. A position indicating legend plate shall be provided. The HOA in the
hand position shall allow the pump to run and bypass all safety shutdowns
except for overloads. In the “Auto” position, the pump controller will control
the pumps while monitoring all shutdowns and stop the pump.

Run indicators: A green run pilot indicator shall be mounted on the dead front
door.

Elapsed time meter: An elapsed time meter shall be mounted on the dead front
door. The meter shall operate on 120V AC, shall indicate in hours (6 digits)
and tenths and shall not be resettable.

Moisture and thermal measurement: A plug-in, solid state control and status
relay with indicating LEDs shall be provided to measure motor thermal
overload and moisture in the pump housing. Any moisture or thermal condition
shall signal failure and stop the pump. The failure mode shall also be indicated
by an illuminated light on the MT3PC controller.

Heater: An internal 100-watt heater shall be provided to maintain temperature
above the dew point. The unit shall be thermostatically controlled.

. Trouble light: An internal trouble light shall be installed to illuminate the

internal portion of the enclosure.

Alarm system: A visible alarm light shall be installed on the exterior of the
control panel and shall be a weatherproof, shatterproof, red-light fixture with a
40-watt bulb to indicate alarm conditions. The alarm light shall be turned on by
the alarm relay. An audible alarm such as a bell, horn, or buzzer must be
installed. The audible alarm shall be turned on by the alarm relay.
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H. Automatic Dialer: An automatic dialer shall be installed and connected to a
phone line. The city requires that this device be a Verbatim brand automatic
dialer with a minimum of 8 channels. The phone service shall be part of the
City’s ESSEX phone system.

I. Gas detector: Gas detection equipment for each pump station is required as
specified by the Superintendent. This detector must be connected to the auto-
dialer, audible horn and visible alarm light.

J. Lightening-transient protection: Each complete suppression unit shall be UL
listed as a secondary surge arrestor and bear CSA certification and meet
ANSVIEEE C62-11-1987; suitable for indoor and outdoor applications;
suitable for use in service entrance location; meet requirements of NEC Article
280; rated at 650V phase-to-ground maximum.

K. Transformers: Control transformers shall be provided to produce the 120V AC
and/or 24V AC for control circuits. Transformers shall be fused on the primary
and secondary circuits. The secondary circuits shall be grounded.

L. Phase monitor: A line voltage rated, adjustable phase monitor shall be installed
to sense low voltage, loss of power, reverse phase, and loss of phase. Control
circuit shall de-energize upon sensing any of the faults and shall automatically
restore service upon return to normal power.

M. Drawings: A final “as built” drawing encapsulated in mylar shall be attached to
the inside of the front door. A list of all legends shall be included.

N. Panel markings: All component parts in the control panel shall be permanently
marked and identified as they are indicated on the drawing. Marking shall be
on the back plate adjacent to the component. All control conductors shall be
identified with wire markers at each end, as close as practical to the end of the
conductor.

O. Testing: All panels shall be tested to the power requirements as shown on the
plans to assure proper operation of all components. Each control function shall
be activated to check for proper indication.

P. Guarantee: All equipment shall be guaranteed for a period of three (3) years
from the date of shipment. The guarantee is effective against all defects in
workmanship and/or defective components. The warranty is limited to
replacement or repair of the defective equipment.

Q. Manufacturer: The manufacturer shall be a UL listed shop for industrial control
systems and shall indicate evidence of such on the control panel enclosure.

R. Phase convertors: Phase converters will not be accepted unless specifically
approved by the superintendent.
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21. Emergency Backup Pumping Required:

A. The City of Cumming requires each pump station include a self-priming diesel
operated backup pump.

B. Location: The location of the back-up pump shall be in close proximity to the
wetwell.

C. Pump Manufacturer: The brand of back-up pump shall be Godwin.

D. Sizing: The back-up pump shall be sized to accommodate the normal operating
loads of the station.

E. Housing: Weatherproof, sound attenuated steel housing with lockable, hinged
doors and Critical Grade Exhaust Silencer with mounting hardware. Silencer
mounting kit, tail pipe and rain cap. Back-up pump shall be painted dark
brown.

F. Automatic exercise cycling: Back-up pump must be set up for automatic
exercise cycling.

G. Engine Fuel System: Flexible Fuel Lines Subbase Fuel Tank sized for 24
Hours of Continuous Operation at Full Load. Double Wall Construction, Skid
Mounted, With Leak Detection Monitoring, U.L. Listed, Fuel Level Gauge,
Low Fuel Level Alarm.

H. Additional Requirements: 5 — Year Comprehensive Warranty, 2 sets of
Operation and Maintenance manuals shall be provided prior to delivery of
equipment. Initial start-up to be performed by manufacturer’s representative —
includes warranty validation, engine oil and antifreeze must be provided and
installed at start up by manufacturer.

I. Communications: the back-up pump controller must be capable of Modbus
Protocol and be compatible with the City’s SCADA and RTU systems as
described below.

22. Monitoring Devices; Remote Terminal Units (RTUs) and Supervisory Control and
Data Acquisition (SCADA)

A. General requirements given under this section are established in the interest of
functionality, durability, flexibility, cost effectiveness, and standardization for
operations and maintenance.
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B. Each Pump Station must be equipped with an RTU that will communicate with
the Advanced Water Reclamation Facility’s SCADA system. All system
upgrades to the City’s SCADA system required for the efficient operation of
each individual RTU shall be included in the work. This may include but not
be limited to “store and forward” upgrades to subsequent RTUs required to
convey the signal to the AWRF main computer or upgrades to the AWRF main
computer, antenna, radio, or any other related equipment or programming.

C. RTU Requirements

1. The RTU shall communicate using MODBUS RTU Protocol, be
programmable in IEC 61131 suite of logic languages, and provide
communication with the existing Master Control Center at the City of
Cumming Advanced Water Reclamation Facility

ii.  RTU’s shall be microprocessor based capable of routing or “store and
forward” repeating. Capability of serving as an area or process controller
and have the ability for executing system control computer (SCC)
commands. The RTU’s shall report alarms as they occur.

iii.  RTU’s shall provide monitoring and controlling of site functions and
status by processing digital and analog inputs and outputs and be capable
of on-board counters for totalization.

iv.  Normal Operation shall be on normal input power 15 Amp /120 volts
AC and minimum backup operation during power loss for one hour on a
12V DC battery. Solar power capability shall include the radio.

v.  The RTU shall have a unique group and station digital address

vi.  All SCADA and RTU shall have overvoltage protection on I/O, line and
antenna interconnections.

vii.  Enclosure for the RTU shall be sized for all equipment, environment,
and meet NEMA-4X standards with a hinged pad-lockable door.

D. Electrical Specification
1. AC power 120 volts, 60 hertz

ii.  DC power 13.8 volts, 22 amp, the DC power supply in the base station
RTU shall be sized to power the indicated analog loops and shall have at
least 40% spare capacity for future use.

iii.  Battery shall be sealed lead-acid 12 VDC rated at 5 Amp-hours
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. Input Specification

1. Analog inputs, 4-20 ma/0-5vdc/1-5vdc
ii.  Digital inputs, on/off, 12vdc, 24vdc, 120vac, dry contacts, isolated

ii.  Counter 16 bit or 32 bit, on/off isolated

. Output Specification

1. Analog output, 4-20ma, 0-5vdc

ii.  Digital outputs, on/off, 120vac, dry contacts

. The RTU I/O requirements are as follows:

Analog Inputs (Al)

Al-1 Level
Al-2 Spare

Digital Inputs (DI)

DI-1 Pump-1 Status

DI-2 Pump-2 Status

DI-3 Pump-3 Status

DI-4 Pump-1 Fail Alarm

DI-5 Pump-2 Fail Alarm

DI-6 Pump-3 Fail Alarm

DI-7 High Wetwell Level Alarm

DI-8 High Wetwell Float Alarm

DI-9 Motor Control Panel Power-fail Alarm

DI-10 Generator Run Status

DI-11 Generator Major Alarm (Shutdown such as over-temp)
DI-12 Generator Minor Alarm (Warning such as low fuel)
DI-13 Transfer Switch in Generator Position

DI-14 TVSS Fail Alarm

DI-15 Valve 1 Fail Alarm

DI-16 Valve 2 Fail Alarm

DI-17 Valve 3 Fail Alarm

DI-18 Gas Detector Alarm

DI-19 RTU Power-fail Alarm

Digital Outputs (DO)

DO-1 Spare
DO-2 Spare
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H. Radio

1. General - The telemetry signals shall be transmitted over a radio system
operating in a half-duplex mode on a single FM radio frequency. The
radio equipment shall have capability for operating on a narrow band
splinter frequency in the Power Radio Service. The telemetry system
manufacturer shall provide all radio path surveys design the system for a
least 99.9% reliability. System manufacturer shall also provide all help
necessary to the end user for radio frequency coordination and FCC
licensing, all as previously specified.

ii.  Radio Transceiver - The radio transceiver shall be a new current modem
FM 2-way radio suitable for transmitting and receiving audio tones at up
to 1200 bits per second.

Transmitter
RF Power Output ................... 20 watts adjustable to 5 watts min.
Frequency Range ................... 150-174 MHz
Frequency Stability ................ +/-0.0005% from —30 to 60 C
Modulation.......cceeevvvveeeeiinnnnnn. 6F9, +/-2.5 KHz for 100% modulation
FM Hum and Noise................ Minus 50 dB
Spurious and Harmonics........ Minus 80 dB

Receiver
Sensitivity (12 dB SINAD).......0.35uV
SelectiVity ....ceeveeeveeerieeieeenen . Minus 80 dB @ +/- 30 KHz
Frequency Stability ................... +/-0.0005% from 30 - 60 C
Intermodulation.............c.......... Minus 70 dB

Spurious and Image Rejection...Minus 85 dB

Radio transceivers shall be provided with integral audio feedback to allow audible
diagnostics while troubleshooting.
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Antennas, Cable, Masts, and Poles: The radio telemetry system supplier shall
provide the antennas for each site as required to achieve the overall
communications and requirements of the system. Antennas shall be directional
or omni-directional as required and suitable for outdoor environments. They
shall be of all aluminum construction and rated to withstand at least 100 MPH
winds with 2 inch radial ice. Adequate lengths of RG213A/U coaxial cable
shall be provided for connection of the antenna to the radio transceiver at each
site. The transmission line shall be terminated only in connectors rated for the
required service. A lightning arrestor shall be placed between the transceiver
and coaxial cable. Unless specifically stated, the antennas shall be attached to
existing structures, such as tanks or buildings. Attention shall be given to the
correct installation of the antennas to give adequate protection from nearby
lightning strikes by providing a low resistance DC path to ground. Contractor
shall follow the instructions provided by the supplier for installation of these
antennas to insure reliable operation. Contractor shall furnish all mounting
masts or poles as required to support the antennas at the elevations and
orientations required. Masts and poles shall be suitable for outdoor
environmental conditions, provide adequate support and protection for
transmission lines and be provided complete with all necessary mounting
accessories. Minimum acceptable technical and physical specifications of the
antenna shall be as follows:

Directional Antenna

TYPC it 5 element Yagi, with a forward gain
of at least 7 dB

Front to back ratio ..................... 20 dB

Lightning protection.................. Direct ground

Feed-point method..................... Weather-proof gamma match for

coaxial feed line

Modifying Software: The supplier shall be responsible for modifying the
software at the Master telemetry unit to include this RTU. The HMI SCADA
software shall be modified to add a new screen for this lift station, and include
this lift station in all reports, communications, maps, and overview screens.
The HMI computer and SCADA software versions shall be upgraded as
required to maintain this unit at the most current reliable industrial standard.

23. Spare Parts

A.

Spare pump: The Developer must supply the City with a spare pump for each
pump station.

Spare fuses: One of each of the fuses that are used in the electrical control
system must be provided to the City.

Spare transducer: an spare transducer must be supplied with each station.
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24. Start Up

25.

A.

The developer, the pump manufacturer’s representative, , the design engineer,
the superintendent, and any other associated parties must be present at “start-

2

up”.

The pump manufacturer’s representative(s) must inspect each pump for proper
rotation, pumping capacity, vibration, and amperage draw.

Each pump must be removed from and reinstalled into the wet well to
demonstrate that the pumps can be easily maneuvered for maintenance
purposes.

All keys and spare parts must be submitted to the City.
Information submittal required at start up:

1. Three sets of as-built drawings.

ii.  Three sets of detailed drawing schematics.

iii.  Three sets of manufacturer’s operation and maintenance (O&M)
literature for each piece of equipment at the station.

iv.  Three copies of each pump curve.

v.  The name, address, and telephone number for the developer, design
engineer, contractors, subcontractors, and manufacturers’
representatives.

Landscaping

A.

Six (6) ft to eight (8) ft tall Leland Cypresses (or City approved) landscape
trees/bushes must be planted around the perimeter of each station.

All native brush and trees shall be removed from the pump station site except
where prohibited by the City.

All trees deemed dangerous by the City and/or with the potential to damage the
pump station site shall be removed before the station will be approved.

A “soil sterilizer” shall be properly applied to all graveled areas on the pump
station site as directed by the City.
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207 PUMP DESIGN AND MATERIALS

For maintenance and efficiency, The City requires Flygt pumps and equipment as
standard on all pump stations for the city sewer system. Equivalents shall only be
allowed as approved by the Water Pollution Control Superintendent. Written approval
from the Superintendent is mandatory for any portion of a pump station which relates
to the Flygt equipment or is being submitted as an equivalent.

1. Submersible Pumps:

A.

General: Pumps must be submersible, non-clog type and be equipped with a
submersible electric motor supplied with adequate submersible cable
(SUBCAB) suitable for submersible pump applications. The power cable shall
be sized according to NEC and ICEA standards and also meet with P-MSHA
Approval. All pumps shall operate from three-phase power.

Pump design: The pump(s) shall be automatically and firmly connected to the
discharge connection, guided by no less than two guide bars extending from
the top of the station to the discharge connection. There shall be no need for
personnel to enter the wet-well. Sealing of the pumping unit to the discharge
connection shall be accomplished by a machined metal-to-metal watertight
contact. Sealing of the discharge interface with a diaphragm, O-ring or profile
gasket will not be acceptable. No portion of the pump shall be directly on the
sump floor.

Pump construction: Major pump components shall be of grey cast iron, ASTM
A-48, Class 35B, with smooth surfaces devoid of blow holes or other
irregularities. All exposed nuts or bolts shall be AISI type 304 stainless steel
construction. All metal surfaces in contact with the pumped media at any time,
other than stainless steel or brass, shall be protected by a factory applied spray
coating of acrylic dispersion zinc phosphate primer with a polyester resin paint
finish on the exterior of the pump.

Pump seals: sealing design shall incorporate metal-to-metal contact between
machined surfaces. Critical mating surfaces where watertight sealing is
required shall be machined and fitted with Nitrile or Viton rubber O-rings.
Fittings will be the result of controlled compression of rubber O-rings in two
planes and O-ring contact of four sides without the requirement of a specific
torque limit. Rectangular cross-sectioned gaskets requiring specific torque
limits to achieve compression shall not be considered as adequate or equal. No
secondary sealing compounds, elliptical O-rings, grease or other devices shall
be used.
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E. Pump cooling system: Each unit shall be provided with an adequately
designed cooling system. The water jacket shall encircle the stator housing;
thus, providing heat dissipation for the motor regardless of the type of
installation. Impeller back vanes shall provide the necessary circulation of the
cooling liquid through the water jacket. The cooling media channels and ports
shall be non-clogging according to their dimensions. Provisions for external
cooling and seal flushing shall also be provided. The cooling system shall
provide for continuous pump operation in liquid temperature of up to 104° F.
Restrictions below this temperature are not acceptable.

F. Cable Entry Seal: The cable entry seal design shall preclude specific torque
requirements to insure a watertight and submersible seal. The cable entry shall
consist of a single cylindrical elastomer grommet, planked by washers, all
having a closed tolerance fit against the cable outside diameter and compressed
by the body containing a strain cable. The assembly shall provide ease of
changing the cable when necessary using the same entry seal. The cable entry
junction chamber and motor shall be separated by a terminal board, which shall
isolate the interior from foreign material gaining access through the pump top.
Epoxies, silicones, or other secondary sealing systems shall not be considered
acceptable.

G. Motor: The pump motor shall be induction type with a squirrel cage rotor,
shell type design, housed in an air filled, watertight chamber, NEMA B type.
The stator windings and stator leads shall be insulated with moisture resistant
Class F insulation rated for 155°C (311°F). The stator shall be dipped and
baked three times in Class F varnish and shall be heat-shrink fitted into the
stator housing. The use of bolts, pins or other fastening devices requiring
penetration of the stator housing is not acceptable.

The motor shall be designed for continuous duty handling pumped media of
40°C (104°F), capable of 15 evenly spaced starts per hour. The rotor bars and
short circuit rings shall be made of cast aluminum. Thermal switches set to
open at 125°C (260°F) shall be embedded in the stator lead coils to monitor the
temperature of each phase winding. These thermal switches shall be used in
conjunction with and supplemental to external motor overload protection and
shall be connected to the control panel. The junction chamber containing the
terminal board, shall be hermetically sealed from the motor by an elastomer O-
ring seal.

Connection between the cable conductors and stator leads shall be made with
threaded compression type binding posts permanently affixed to a terminal
board. Wire nuts or crimping type connection devices are not acceptable. The
motor and pump shall be designed and assembled by the same manufacturer.
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H. Pump performance: The combined service factor (combined effect of voltage,
frequency and specific gravity) shall be a minimum of 1.15. The motor shall
have a voltage tolerance of plus or minus 10%. The motor shall be designed for
operation up to 40°C (104°F) ambient and with a temperature rise not to
exceed 80°C. A performance chart shall be provided showing curves for
torque, current, power factor, input/output kW and efficiency. This chart shall
also include data on starting and no-load characteristics. The motor horsepower
shall be adequate so that the pump is non-overloading throughout the entire
pump performance curve from shutOoff through run-out.

I. Power Cable: The power cable shall be sized according to the NEC and ICEA
standards and shall be of sufficient length to reach the junction box without the
need of any splices. The outer jacket of the cable shall be oil resistant
chloroprene rubber. The motor and cable shall be capable of continuous
submergence underwater without loss of watertight integrity to a depth of 65
feet.

J. Bearings: The pump shaft shall rotate on two bearings. Motor bearings shall be
permanently grease lubricated. The upper bearing shall be a single roller
bearing. The lower bearing shall be a two-row angular contact type to
compensate for axial thrust and radial forces. Single row lower bearings are not
acceptable.

K. Mechanical Seals: each pump shall be provided with a tandem mechanical
shaft seal system consisting of two totally independent seal assemblies. The
seals shall operate in a lubricant reservoir that hydro-dynamically lubricates the
lapped seal faces at a constant rate. The lower, primary seal unit, located
between the pump and the lubricant chamber, shall contain one stationary and
one positively driven rotating tungsten-carbide ring. The upper, secondary seal
unit, located between the lubricant chamber and the motor housing, shall
contain one stationary tungsten-carbide seal ring and one positively driven
rotating tungsten-carbide seal ring. Each seal interface shall be held in contact
by its own spring system. The seals shall require neither maintenance nor
adjustment nor depend on direction of rotation for sealing.

2. The position of both mechanical seals shall depend on the shaft. Mounting of the
lower mechanical seal on the impeller hub will not be acceptable. The following
seal types are not acceptable or equal to the dual independent seal specified: shaft
seals without positively driven rotating members, or conventional double
mechanical seals containing either a common single or double spring acting
between the upper and lower seal faces. Cartridge type systems will not be
acceptable. No system requiring a pressure differential to offset pressure and to
effect sealing shall be used.
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3. Each pump shall be provided with a lubricant chamber for the shaft sealing system.
The lubricant chamber shall be designed to prevent overfilling and to provide
lubricant expansion capacity. The drain and inspection plug, with positive anti-leak
seal shall be easily accessible from the outside. The seal system shall not rely upon
the pumped media for lubrication. The motor shall be able to operate dry without
damage while pumping under load. The seal lubricant shall be FDA approved and
nontoxic.

A.

Pump Shaft: Pump motor and shaft shall be the same unit. The pump shaft is
an extension of the motor shaft. Coupling shall not be acceptable. The shaft
shall be AISI type 431 stainless steel. The use of stainless steel sleeves will not
be considered equal to stainless steel shafts.

Impeller: The impeller(s) shall be of gray cast iron, Class 35B, dynamically
balanced, double shrouded non-clogging design having a long throughlet
without acute turns. The impeller(s) shall be capable of handling solids, fibrous
materials, heavy sludge and other matter found in wastewater. Whenever
possible, a full vaned, not vortex, impeller shall be used for maximum
hydraulic efficiency; thus, reducing operating costs. Mass moment of inertia
calculations shall be provided by the pump manufacturer upon request.
Impeller(s) shall be keyed to the shaft, retained with an allen head bolt and
shall have capability of passing any solids that may enter it. All impellers shall
be coated with an acrylic-dispersion zinc phosphate primer.

Wear rings: A wear ring system shall be used to provide efficient sealing
between the volute and suction inlet of the impeller. Each pump shall be
equipped with a brass, or nitrile rubber coated steel ring insert that is drive
fitted to the volute inlet. Each pump must also have a stainless-steel impeller
wear ring heat-shrink fitted onto the suction inlet of the impeller.

Volute: Pump volute(s) shall be single-piece gray cast iron, Class 35B, non-
concentric design with smooth passages large enough to pass any solids that
may enter the impeller. Minimum inlet discharge size shall be as specified.

Protection: All stators shall incorporate thermal switches in series to monitor
the temperature of each phase winding. At 125°C (260°F) the thermal switches
shall open, stop the motor and activate an alarm. A leakage sensor shall be
installed to detect water in the stator chamber. The Float Leakage Sensor (FLS)
is a small float switch used to detect the presence of water in the stator
chamber. When activated, the FLS will stop the motor and send an alarm both
local and remote. USE OF VOLTAGE SENSITIVE SOLID STATE
SENSORS AND TRIP TEMPERATURE ABOVE 125°C (260°F) SHALL
NOT BE ALLOWED. The thermal switches and FLS shall be connected to a
Mini CAS (Control and Status) monitoring unit. The Mini CAS shall be
designed to be mounted in any control panel.

Explosion proof pumps: All pumps must be explosion proof.
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G. Service Capability: the pump manufacturer shall have an authorized factory
service center / stocking facility capability of completely servicing the required
pumps within 50 miles of the project site. This facility shall also have the
capability of performing field service, including routine inspections and
maintenance contracts. No exceptions to this will be accepted.

H. Pump control device: The City shall determine the equipment to be used to
activate and terminate pump operation and to determine high and low-level
conditions. Pump controls shall be equipped with an alternating lead-lag pump
option.

I. Chains required: all submersible pumps must be provided with stainless steel
chains connected to each pump, to aid in the removal of each pump from the
wet well for maintenance purposes. Each pump shall be supplied with a mating
cast iron discharge connection and be fitted with a Grip-Eye lifting system. The
working load of the lifting system shall be 50% greater than the pump unit
weight.

J.  Mix Flush Valve required: One pump shall be fitted with a Mix-Flush valve to
automatically agitate the liquid in the wet well using a 90 degree discharge
elbow and adjustable flushing period of 20 to 50 seconds.

K. Storage and protection: Pumps and accessories shall be stored and protected in
accordance with the manufacturer’s recommendations. Pumps shall be
completely drained prior to shipment. Suction and discharge ports shall be
provided with plastic plugs. Each pump shall be secured to a wooden skid to
facilitate handling and storage.

4. Piping Considerations

A. Minimum velocity: All sewage piping shall be sized to maintain a minimum
scour velocity of 2.5-feet per second. Minimum line size shall be 4 inches in
diameter.

B. Ductile Iron: All force main piping, fittings, and valves within the pump station
site shall be ductile iron and shall be pressure rated for the expected operating
and surge pressures, or a minimum of 350 psi.

C. High Density Polyethylene (HDPE): All force main piping and fittings outside
the fence shall be HDPE and shall be pressure rated for the expected operating
and surge pressures, or a minimum of 200 psi. HDPE shall be DIPS sizing.

D. Avoid air and vacuum release valves: The force main location shall be
designed to provide continuous positive grade up to the connecting sewer to
avoid the need for air and vacuum release valves.
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E. Force main termination: All force mains shall terminate at a receiving
manhole.

F. Check valves: Check valves shall be iron body, bronze-mounted, outside lever
with flanged ends and conform to AWWA C508.

G. Shut-off valves: Shutoff valves shall be either plug valves or resilient-seated
gate valves. Plug valves shall be eccentric, non-lubricated two-way plug valves
with lever operators and flanged ends for installation within a valve box/pit.

H. Flexible couplings: Flexible couplings shall only be used when allowed by an
engineer and only around the valves and at the pump outlet. These couplings
allow slight misalignment during construction, are easily disassembled and
reassembled, and impede the transmission of damaging forces. “Dresser
couplings” shall not be allowed without approval from the City.

I. Quick-connect emergency bypass: A connection for a quick-connect bypass
pump shall be provided as redundancy for station failure.

J. Water Hammer & Surge: Pump stations shall include analysis for hydraulic
transients (water hammer and surge) to provide proper pressure rating for the
pipe as well as protection of the pump and line.
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SECTION 300 FORCE MAINS

301

302

GENERAL

All materials used in the construction shall be new and unused when delivered to the
site and shall be subject to inspection by the Engineer before installation. Storage of all
materials shall be on pallets and/or as directed by the manufacturer/supplier and
protected from damage until installed.

PIPE AND FITTINGS:

1. High Density Polyethylene (HDPE) pipe shall be used in force main applications
to protect against corrosion by hydrogen sulfide gases. HDPE pipe shall be DIPS
sizing with a minimum pressure rating of 200 psi (DR 11).

2. All material shall be manufactured from a PE 4710 resin listed with the Plastic

Pipe Institute (PPI) as TR-4. The resin material shall meet the specifications of
ASTM D 3350 with a minimum cell classification of 445474C. HDPE pipe and
fittings shall contain no recycled compounds except that generated in the
manufacturer's own plant from resin of the same specification from the same raw
material. HDPE products shall be homogeneous throughout and free of visible
cracks, holes, foreign inclusions, voids, or other injurious defects.

3. HDPE Fittings Butt Fusion Fittings: Fittings shall be PE3608 HDPE, minimum

cell classification of 345464C as determined by ASTM D 3350 and approved for
AWWA use. Butt Fusion Fittings shall have a manufacturing standard of ASTM D
3261. Molded & fabricated fittings shall have a pressure rating equal to the pipe
unless otherwise specified in the plans. Fabricated fittings are to be manufactured
using Data Loggers. Temperature, fusion pressure and a graphic representation of
the fusion cycle shall be part of the quality control records. All fittings shall be
suitable for use as pressure conduits, and per AWWA C906, have nominal burst
values of three and one-half times the Working Pressure Rating (WPR) of the
fitting.

4. Electrofusion Fittings: Fittings shall be PE 3608 HDPE, minimum cell

classification of 345464C as determined by ASTM D 3350. Electrofusion Fittings
shall have a manufacturing standard of ASTM F 1055. Fittings shall have a
pressure rating equal to the pipe unless otherwise specified on the plans. All
electrofusion fittings shall be suitable for use as pressure conduits, and per A WWA
C906, have nominal burst values of three and one-half times the Working Pressure
Rating (WPR) of the fitting.
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303

5. Flanged and Mechanical Joint Adapters: Flanged and Mechanical Joint Adapters
shall be PE 3608 HDPE, minimum cell classification of 345464C as determined by
ASTM D 3350. Flanged and Mechanical Joint Adapters shall have a
manufacturing standard of ASTM D 3261. Fittings shall have a pressure rating
equal to the pipe unless otherwise specified on the plans

6. Fittings shall have the same pressure rating as HDPE Pipe.

7. Ductile iron pipe (DIP) is prohibited for use as a force main outside the pump
station site.

HDPE MAIN LAYING:

1. Laying conditions for HDPE:

2. Type 3 Laying Condition: Pipe bedded in 4” minimum native soils from
undisturbed trench bottom. Backfill shall be native or select soils to top of pipe and
lightly consolidated in lifts not to exceed 8-inches. Native soil shall be those soils
as excavated from the trench, free of rocks, foreign materials, and frozen earth.

3. Type 4 Laying Condition: Pipe shall be bedded in sand or crushed stone at a depth
of 1/8 of the outer diameter of the pipe, or 4” minimum whichever is greater.
Backfill shall be select structural soils and compacted to top of pipe.
(Approximately 80% Standard Proctor, AASHTO T-99)

4. Type 5 Laying Condition: Pipe bedded in approved compacted granular material
4 minimum depth under the pipe and brought to the top of pipe.

5. Type 1 and Type 2 Laying Conditions: Pipe shall not be laid directly on the trench
bottom with no bedding. Type 1 and 2 shall not be used.
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6. HDPE laid in rock trenches shall have 6 inches of approved compacted granular
material under the pipe and between the pipe and trench limits on all sides. See
Standard Construction Drawings.

7. Minimum allowable depth of cover shall be 3-feet, or greater when required by
State or County for work within their right-of-way.

8. Pipe, appurtenances, and fittings shall be laid to the line and grade established on
the Drawings, or as directed by the Engineer. A minimum cover of 48" shall be
maintained over all pipe, unless otherwise indicated. The bed for the pipe shall be
shaped either by trimming the bottom of the trench or by placing excavated earth
thereon and tamping so that each piece of pipe has uniform bearing. The trench
shall be further excavated around each bell or hub, so that it will be entirely clear
of the ground and leave ample room for making joints.

9. Inside of bells and outside of the spigots shall be thoroughly clean before being
installed. The inside of the pipe shall remain clean and free of obstructions and
foreign matter until all work is completed.

10. Where pipe laying ceases at the end of the day, or for any cause, the end of the
pipe shall be securely closed to prevent the entrance of water, mud, critters, or any
other objectionable matter.

11. The Contractor shall furnish and install copper clad steel wire (12 AWG) or
metallic detection tape wrapped a minimum of twice per length of pipe in trenches
with all HDPE force mains. All wire shall be joined by a common bond.

12. The Contractor shall furnish and install pipe identification tape with the words
"Buried Sewer Line." The tape shall be secured to the pipe and shall be continuous
along the entire length of sewage force main.

13. In the event the sewage force main crosses a water main, a minimum vertical
distance of 18" between the outside of the water main and the outside of the force
main shall be maintained. This shall be the case where the water main is either
above or below the force main. The crossing shall be arranged so that the force
main joints will be equal distant and as far as possible from water main joints.
Where a water main crosses under the force main, adequate structural support shall
be provided for the force main to prevent damage to the water main.

14. Minimum 10 feet horizontal separation shall be maintained between the force main
and water main when laid parallel. When conditions prevent 10-foot horizontal
separation, the water main may be laid closer to a sewer line with approval from
the City and providing a minimum of 18-inches vertical separation obtained by
benching for the waterline and locating it ABOVE the sewer line. Separation shall
be measured from the bottom of the water main vertical to the top of the sewer
line.
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15. When it is impossible to obtain proper horizontal and vertical separation as

stipulated above, either the water main or the sewer line shall be cased extending
10-feet on both sides of a perpendicular crossing and/or until such point that the

18-inch vertical or 10-foot horizontal separation has been re-established. Carrier
pipe shall be steel with thicknesses and diameters as specified in the Standard

CUMMING
UTILITIES
Casing Detail-Size Chart.
304 TESTING

All lines shall be air tested in the following manner after backfilling and tamping has
been completed:

l.

A leakage test shall be conducted after the pressure test has been satisfactorily
completed. The duration of each leakage test shall be 2 hours. During the test, the
system shall be subjected to a pressure of 150 psi gauge.

Test pressure shall be 150 psi at the low point on the line to be tested. Minimum
test period shall be two hours. Leakage shall exceed the following gallons per hour

per 1,000 feet of pipe:

Pipe Size (inches) A"‘“Zé';ll‘l*ol;les;‘kage
4 0.33
6 0.50
8 0.66
10 0.83
12 0.99
15 1.16
18 1.32
21 1.66
2 1.99
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3. Documentation: Each hydrostatic test shall be documented using the following
format

HYDROSTATIC FORCE MAIN PIPELINE TEST REPORT

Date Tester
Project Name

Location

Pipe Diameter Pipe Length Pipe Material

Meter Number & Size Meter Reading

Allowable Leakage (for two-hour test period)

Test Start Time Test Ending Time

Test Pressure Used Leakage Recorded

Test Analysis (U-unsatisfactory S-satisfactory)

Sketch of pipe layout being tested (include fittings, caps, and plugs, etc. in the sketch) to be noted below
or to be attached.
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305 RESTRAINT AND THRUST BLOCKS:

Body & Cover,

Internal Linkage, Cast Iron ASTM A48, Class 30

Stem,

Concave Float Stainless Steel ASTM A240

Needle Buna-N Nitrile Rubber

Exterior Paint Phgnohc Primer Red FDA Approved for Potable
Oxide Water

Exterior Finish Coat | Compatible with Primer g%:‘efp proved for Potable

1. Concrete restraint blocks shall be installed at all bends, valves, plugs, tees, and
caps. Concrete shall have a minimum compressive strength of 3000 psi after 28
days.

2. Restraint blocks shall be of mass concrete with minimum dimensions as indicated
in the standard details and/or contract drawings. All pipe connections and bolts
shall remain exposed are covered so as to prevent removal of fittings or valves.

3. Surge blocks shall be backed against firm, undisturbed earth. Any extra concrete
volume required due to over-excavation shall be installed at no additional cost to
the City.

4. Surge blocks in place shall be paid for at the Unit Price bid for concrete blocking
in the Bid Schedule.

306 SEWAGE AIR RELEASE AND VACUUM RELIEF VALVES

1. Sewage air release valves (when required and approved by the City) shall be Vent-
O-Mat Model No. 050RGX1021 with 2-inch inlet size or approved equal.

2. Materials of construction shall be certified according to the following:
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3. A combination type valve in one valve body shall be used, which performs the
function of both air and vacuum valves as well as pressure air release valves.

4. Vacuum valve material shall consist of a compact tubular all stainless steel
fabricated body, hollow direct acting float and solid large orifice float in HDPE
stainless steel nozzle and woven dirt inhibitor screen, nitrile rubber seals and
natural rubber seat.

5. The valve shall have an integral "anti-surge" orifice mechanism which shall
operate automatically to limit transient pressure rise or shock induced by closure to
less than 2 x valve rated working pressure. The intake orifice shall be equal to the
nominal size of the valve i.e., a 6" valve shall have a 6" intake orifice.

6. Large orifice sealing shall be effected by the flat face of the control float searing
against a nitrile rubber O-ring housed in a dovetail groove circumferentially
surrounding the orifice. Discharge of pressurized air shall be controlled by the
seating and unseating of a small orifice nozzle on a natural rubber seal affixed into
the control float. The nozzle shall have a flat seating land surrounding the orifice
so that damage to the rubber seal is prevented.

7. Valves shall not exhibit leaks or weeping of liquid past the large orifice seal at
operating pressures of 7 psi to twice the rated working pressure.

8. Air release valve design shall respond to the presence of air/gas within the line by
air/gas discharge through a small orifice at any pressure within a specified design
range (ie; 7 psi - 150 psi) and shall remain leak tight in the absence of air.

9. Vacuum relief valves shall also react immediately to pipe line drainage or liquid
column separation by the full opening of a large orifice to allow unobstructed air
intake at the lowest possible negative internal pipe line pressure.
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307 SURGE RELIEF

1. Surge relief and transient pressures such as water hammer shall be accounted for
and included in any force main designs to reduce approach velocities to less than
2X the valve rated pressure.

2. Surge relief valves shall automatically discharge air/gas through the anti-surge
orifice.

308 PLUG VALVES

1. Plug valves shall be of the eccentric non-lubricated, manually operated type, and
be designed for the use and working pressure intended.

2. Valves shall have flanged ends or mechanical joint end, as shown on the Drawings.
3. Valve body shall be of semi-steel.

4. Seats shall have a welded-in overlay of not less than 90% pure nickel on all
surfaces which will contact the plug face.

5. The plug shall be totally encapsulated with Buna-N rubber.

6. Plug stem bushing shall be of stainless steel, and permanently lubricated type.
Valves shall have a 2" square operating nut, with worm gear actuator and open
LEFT.

7. Valves placed in a valve box shall have a hand-wheel operator.

8. Plug valves shall be as manufactured by DeZurik, Homestead, or approved equal.
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SECTION 400 GRAVITY SEWER COLLECTION SYSTEM

401

402

OTHER CODE COMPLIANCE

1. In conjunction with these standards and the City of Cumming Sewer Use
Ordinances, construction of all sewerage facilities in the City of Cumming shall
conform to the following codes:

2. Southern Plumbing Code, latest edition;
3. Southern Building Code, latest edition;
4. City of Cumming's Cross-Connection Program;

5. Water Environment Federation (WEF) Manual for Design (MFD) No. 5, latest
edition (for sewer design and construction);

DESIGN CRITERIA

1. Sanitary sewers shall be designed exclusively for sewerage and not designed to
transport storm water.

2. Sewer systems should be designed for the estimated upstream buildout population
within the drainage basin. Tributary population is defined as all areas upstream of
the discharge point of the system being designed within a topographically
delineated area or within a defined development. Sewers will be designed and
installed to the uppermost and lowermost property lines of the development being
served. Consideration should be given to the maximum anticipated capacity of
institutions, industrial parks, and other common facilities.

3. Sewer systems should be designed along all creeks or ditches that reach upstream
properties to allow for future connection from upstream development. Permanent
easements are required to upstream property lines.

4. Sewer systems within a right-of-way shall be a minimum of six-feet deep and
sewer services shall be a minimum of five-feet deep at the right-of-way to avoid
conflict with future utilities such as gas, electricity, cable, phone, etc.

5. Sewer capacity shall include the following parameters during design and sizing of
lines:

a. Maximum daily sewage flow based on accepted peaking factors, as
provided in the Ten States Standards. If these peaking factors are not used, a
peak factor of 4.5 will be used.

b. Additional maximum sewage or waste flow from industrial plants.
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c. Groundwater infiltration rates shall be a minimum of 10 percent unless
otherwise approved by the City.

d. Topography of the area and depth of excavation.

6. New sewers for residential areas shall be designed on the basis of a daily flow of
sewage of not less than 250 gallons per residential unit per day.

7. Flows and Loadings: Design flows and loadings shall be as listed in Table JT-1 as
excerpted below from the Rules of the Georgia Department of Human Resources,
Public Health, Manual for On Site Sewage Management Systems.

ADOPTED FROM TABLE JT-1
GEORGIA DEPARTMENT OF HUMAN RESOURCES

FACILITY GPD*
Airport (Also R.R. & Bus Terminal) 5/Passenger
No Food Service +10/Employee
Assembly Hall (Also Stadium, Racetrack, Ball Park) --- 5/Seat
Bar/Lounge, Tavern (No Food Service) -- 30/Seat
Barber Shop 100/Chair
+20/Employee
Bath House for Swimming Pool - 10/Swimmer
Beauty Salon 150/Chair
+20/Employee
Boarding House** 75/Resident
Bowing Alley (No Food Service) 75/Lane
+20/Employee
Car Wash (Non-Recycling) 75/Car
Church (No Kitchen) 5/Sanctuary Seat
(With Kitchen) 7/Sanctuary Seat
Bath House for Travel Trailer Park, Campground**
(With Independent Sewer Connections) --- 50/Space
(Without Independent Sewer Connections) --- 100/Space
Construction Camp™** 60/Person
(With Use of Chemical Toilets) 40/Person
Cottage/Lodge (Vacation) 50/Bed
Country Club (No Food Service) - 25/Member
Dance Hall (No Food Service) - 5/Person
Day Camp 20/Person
Day Care Center
(No Meals) 15/Person
(With Meals) 20/Person
Dental Office
(Continuous Water) 250/Chair
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(Demand Water) 100/Chair
+20/Employee
Department Store 40/Employee
Dump Station for Travel Trailers -- 50/Vehicle
Fairground (Use Average Attendance) -- 5/Person
Fitness Center/Spa - 50/Person
tFood Service**
Restaurants, less than 24 hrs/day ---- 50/Seat
Restaurants, 24 hrs. - 75/Seat
Restaurants on Interstates 100/Seat
Drive-In Restaurant 50/Space
Carry-out Only; Food Stands 50/100ft*Floor Space
+20/Employee
Banquet Rooms Add 5/Seat
Single-Service Only Subtract 10/Seat
Funeral Home 300/Embalming
+100/Staff Member

(no kitchen)

(w / kitchen
Grocery Store

Hospital

Hotel/Motel**

Motel with Kitchenette

tInstitution
Laundry, Self-Service

Marina (Pumpout Facilities)

tMeat Market
Medical Offices

Migrant Labor Camp**

Nursing Home/Personal Care Home

Picnic Park

tPrison/Jail

Resident Camps**

(With Food Service)
(Without Food Service)

Residential Units, Apartments, Condos, Town Homes, Houses------

Resort**
Rest Area

Retail Stores, Convenience Stores (Freestanding)

or
Rooming House** (No Meals)

Schools

+5/Sanctuary Seat
+7/Sanctuary Seat
200/1000ft?Floor Space
300/Bed

+100/ Staff Person
100/Room
150/Room

100/Bed
500/Machine

30/Slip
50/100ft*Floor Space
200/Exam Room
50/Bed

50/Bed
+100/Resident Staff
10/Person

25/Bed
+20/Employee

60/Person

50/Person

250 GPD Per Unit
75/Person

Consult with GADOT
Larger of 400/restroom

100/commode or urinal
60/Bed
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(Day, Toilets Only) - 12/Person

1 (Day, Toilets & Cafeteria) 16/Person

1 (Day, Toilets, Cafeteria, Gym) 20/Person

Boarding 100/Person
Service Station

Interstate Location 3000 Minimum

24 Hour Operation 325/Commode or
Urinal

<24 Hour Operation 250/Commode or
Urinal
Shopping Center/Mall (No Food Service or Laundering Service)---- ----- 100/1000ft>Enclosed
Space
Theaters

(Indoor) ---- 5/Seat

(Drive-In) 10/Space
Travel Trailer Park**

ith Independent Water & Sewage Connections 100/Space
Veterinary Office/Animal Hospital** 100/Run

10/Cage
+20/Employee

Warehouse Space - 50/1000sqft

Warehouse 100/1000sqft
Workers Including Factory, Office, School, Commercial and Construction

Without Showers and Industrial Waste 25/Person

With Showers and No Industrial Waste -- 35/Person

With Kitchen Add +5/Person

*GPD: means gallons per day

**Add 500/machine if washing machines installed.

tOperations with BODs and TSS greater than 200 mg/L require pretreatment to reduce BODs
and TSS to 200 mg/L or below.
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8. Line size minimum: No sewer shall be less than 8" in diameter.

9. Minimum Cover; All sewers installed in the street shall be sufficiently deep to
provide six (6) feet of cover at the inlet end of all service laterals at the street right-
of-way, and over any part of the collector sewer or service lateral within the street
right-of-way.

10. Road Crossings: Road crossings (except for interior subdivision streets) shall be
steel cased. PVC pipe that is installed underneath pavement shall have a minimum
of 6 feet of cover. All PVC piping in casings shall be restrained utilizing an
internal restraint system suitable for C900/905 PVC pipe such as the CertainTeed
Certa-Lok C900/RJ Restrained Joint System, Diamond Plastics Diamond Lok-21,
JM Eagle Eagle Loc900, ReiberLOK or approved equal.

11. Minimum slopes shall provide a minimum mean scour velocity of 2.0 feet per
second at all flow capacities and at all future phasing. The following minimum
slopes or greater shall be provided. Steeper slopes are desirable.

Minimum Slope in Feet for Sewer Lines

Sewer Line Minimum Slopes
Size (Dia.) Feet per 100 Foot
8" 0.50
10" 0.29
12" 0.22
14" 0.17
15" 0.15
16" 0.14
18" 0.12
21" 0.10
24" 0.08
27" 0.07
30" 0.06
36" 0.05
12. Manholes
a. Minimum drop across each manhole shall be 0.2 feet.
b. An outside drop shall be provided wherever the drop is greater

than 2 feet and constructed in accordance with the standard details.

c. Minimum Angle: Minimum angle between influent and effluent
sanitary sewer lines at a manhole shall be 90°.

d. Maximum Distance Between Manholes shall be 400 feet.
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13. Easements: A minimum twenty-foot (20) permanent sanitary sewer easement shall
be granted to the City of Cumming for all gravity sewers. All sewer easements
shall be grassed. Rip-rap shall be placed where required to control erosion.

14. Sand and Oil/Grease Interceptors

a. Grease interceptors shall be sized according to the following
formulas. But no smaller than 1000 gallons capacity and no larger than
3000 gallons. In certain cases, multiple grease interceptors may be
required.

Formula for Restaurants:
(S) x (GS) x (HR/12) x (LF) = Grease Interceptor Capacity, in gallons

Where:

S = Numbers of seats in dining area

GS = Gallons of wastewater per seat (use 15 gallons per seat)
HR = Numbers of hours open

LF = Loading Factor = 2.0 for Interstate freeways, 1.5 for other
freeways, 1.25 for recreational areas, 1.0 for other highways.

Formula for Hospitals, Schools, Nursing Homes, Other Types of
Commercial Kitchens with Varied Seating Capacities:

(M) x (GM) X (SC) X (LF) = Grease Interceptor Capacity, in gallons

Where:

M = Meals per day

GM = Gallons of Wastewater per meal (Use 5 gallons per meal)

LF = Loading factor — 1.0 with dishwashing or 0.5 without dishwashing
SC = storage capacity factor — 1.0 for Public sewer, 2.5 for on-site
septic disposal

15. All sand and oil/grease interceptors used in conjunction with facilities other than
eating establishments shall have a capacity that will provide not less than ten (10)
minutes nor more than thirty (30) minutes retention time at the peak eight (8) hour
flow rate. Flow through velocities shall not exceed one foot per second at the peak
eight (8) hour flow rate. At a minimum, interceptors shall be 1000 gallons,
concrete, and in-ground.
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403 MATERIALS OF CONSTRUCTION

1. Gravity sewer pipe and fittings shall be plastic gravity sewer pipe with integral
wall bell and spigot joints for the conveyance of domestic sewage. Pipe and
fittings shall meet the strength minimum as follows:

A. All Sanitary Sewer Piping shall be C900 DR 18.

B. Installation that includes any installation inside steel casing pipe shall be C900
DR 18 for the entire run from manhole to manhole.

2. Pipe and fitting markings shall include the appropriate ASTM and Cell
Classification Numbers and shall be green in color. Unmarked pipe and fittings
will be rejected.

3. Each length of pipe shall be marked with the manufacturer's name, trade name,
nominal size, class, hydrostatic test pressure, manufacturer's standard symbol to
signify it was tested, and date of manufacture. Each rubber ring shall be marked
with the manufacturer's identification, the size, the year of manufacture and the
classes of pipe with which it can be used.

4. PVC pipe shall be joined with a rubber gasket or PVC ring which is designed to
prevent inflow and ex-flow.

5. Mechanical compression joints shall be molded plastic or similar material (with or
without the use of rubber or elastic plastic compression rings).

6. Precast joints or rubber push-type gaskets for compression joint sealing are
acceptable. (PVC pipe shall not be joined by a solvent cement joint in which the
pipe spigot wedges into the tapered socket and the surfaces fuse together.)

7. In cases where pipe joints are required to be restrained the pipe shall utilize an
internal restraint system suitable for C900 PVC pipe such as the CertainTeed
Certa-Lok C900/RJ Restrained Joint System, Diamond Plastics Diamond Lok-21,
JM Eagle Eagle Loc900, RieberLOK or approved equal.

8. Manufacturer Markings: Each length of pipe shall be marked with the manufac-
turer's name, trade name, nominal size, class, hydrostatic test pressure,
manufacturer's standard symbol to signify it was tested, and date of manufacture.
Each rubber ring shall be marked with the manufacturer's identification, the size,
the year of manufacture and the classes of pipe with which it can be used.

9. PVC pipe shall NOT be installed above ground.
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10. Ductile iron pipe shall not be allowed in any sewer collection system unless it is
lined with Protecto-401, including fittings.

11. Transition Joints

A. PVC pipe shall be joined with a rubber gasket or PVC ring which is designed
to prevent inflow and ex-flow. Mechanical compression joints shall be molded
plastic or similar material (with or without the use of rubber or elastic plastic
compression rings) as described in ASTM C425 for polyvinyl chloride (slip
joint). Precast joints or rubber push-type gaskets for compression joint sealing
(ASTM D3312 or F477) are all acceptable. (PVC pipe shall not be joined by a
solvent cement joint in which the pipe spigot wedges into the tapered socket
and the surfaces fuse together.)

B. Joints Between Sewer Pipes of Differing Materials: Transition joints between
sewer pipes of different materials shall be accomplished by the use of adapters
made especially for that purpose.

C. Transition of piping materials between manholes is prohibited without the
express consent of the City of Cumming Department of Utilities.

12. Casings

A. Steel casing pipe shall be used for all cased piping where the carrier pipe is six
inches (6") or greater in size.

B. Yield Strength: Steel casing pipe shall have a minimum yield strength of
35,000 psi and shall conform to the requirements of ASTM A139. It shall be
fully coated on the exterior and interior with a coal tar coating. The casing
pipe diameter shall be six to eight inches greater than the "bell" diameter of the
carrier pipe. Minimum wall thickness shall be as follows:

Nominal Nominal
Diameter (inches) Thickness (inches)

Under 14 0.188
14 0.219
16 0.219
18 0.250
20 0.281
22 0.312
24 0.344
26 0.375
28 0.406
30 0.406
32 0.438
34 0.469
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36 0.469
42 0.500
48 0.625
54 0.750

13. Precast Concrete Manholes

A. Precast concrete manholes shall consist of precast reinforced concrete sections
with eccentric, (or flat slab for shallow manholes) top section and a base
section conforming with the typical manhole details as shown on the Standard
Construction Drawings.

B. Precast manhole sections shall be manufactured, tested, and marked in
accordance with the latest provisions of ASTM C478.

C. Joints of the manhole sections shall be of the tongue-and-groove type.
Sections shall be joined using O-ring rubber gaskets, flexible plastic gaskets
conforming to the applicable provisions of ASTM (C443, latest revision, or an
approved bituminous mastic joint material.

D. Handling: Each section of a precast manhole shall have not more than two
holes for the purpose of handling and laying. These holes shall be sealed with
cement mortar using one-part Portland cement to two parts clean sand, meeting
ASTM C144, latest revision. Holes shall be sealed from the outside prior to
backfilling the manhole.

E. All manholes are considered confined spaces and should not be entered without
proper safety equipment.

F. Holes in precast bases to receive sewer pipe shall be precast at the factory at
the required locations and heights. Knocking out of holes in the field will not
be permitted. All manholes shall have Kor-N-Seal (or equal) rubber boots for
all pipe entries/exits. Stainless steel bands shall be tightened with a torque
wrench in accordance with the manufacturer's recommendations.

G. Manhole bases and inverts shall be constructed of 2500 psi concrete in
accordance with Standard Construction Drawings, and inverts shall have the
same cross-section as the invert of the sewers which they connect. The
manhole base and invert shall be carefully formed to the required size and
grade by gradual and even changes in sections. Changes in direction of flow
through the sewer shall be made to a true curve with as large a radius as the
size of the manhole will permit. Brick used in inverts shall be in accordance
with this Manual, Subsection 5 BRICK.
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H. Foundation: The manhole base shall be set upon a 6-inch (minimum thickness)
mat of #57 crushed stone.

I. Mortar for brickwork that is required to complete the precast concrete manhole
shall be constructed using 1-part Portland cement to 2 parts clean sand,
meeting ASTM C144, thoroughly mixed to a workable plastic mixture.
Brickwork shall be constructed in a neat and workmanlike manner. Cement
mortar shall be used to grout interior exposed brick joints and faces. Brick
used in manholes shall be in accordance with this Manual, Subsection 5
BRICK.

J.  The cast iron frame for the manhole cover shall be set at the required elevation
and properly anchored to the masonry. Frames and covers shall be Vulcan VM-
3MOD, or equal. (See Standard Construction Drawing S-12.) Where
manholes are constructed in paved areas, the top surface of the frame and cover
shall be tilted to conform to the exact slope, crown and grade of the existing
adjacent pavement. Manholes on all outfall sewers shall have bolt-down,
watertight lids and shall be 18 inches above grade.

K. All bolt-down sewer manhole access covers shall have at least one manhole
locking device.

L. Contractors shall ensure that ALL bolts and locking devices are properly
installed before a project will be accepted by the City.

M. Masonry work shall be allowed to set for a period of not less than 24 hours.
All loose or waste material shall be removed from the interior of the manhole.
The manhole cover then shall be placed and the surface in the vicinity of the
work cleaned off and left in a neat and orderly condition.

14. Brick

A. Brick for sewer manhole construction shall be hard No. 1 building brick
manufactured from clay or shale. Brick shall be uniform standard commercial
sizes with straight, parallel edges with square corners burned uniformly
through, and uniform color with uniform abrasive resistance. All brick shall
conform to the latest version of ASTM C32. Brick for manhole inverts shall be
grade SM; brick for manhole construction shall be grade MM.

404 EXCAVATION AND CONSTRUCTION

1. Soil Erosion and Sediment Control

A. Land disturbance activity shall not commence until the Land Disturbance
Permit is issued and phase 1 erosion control measures are in place and the
design engineer has signed the certification statement.
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B. Temporary erosion and sedimentation controls shall meet the requirements of
the Georgia Erosion and Sedimentation Act of 1975 (as amended) and local
soil erosion and sedimentation control ordinances. The Contractor shall acquire
land disturbance permits from the City of Cumming and/or Forsyth County or
other appropriate governing authority, and shall pay any associated fees. The
Contractor shall be responsible for submitting to the City and/or County
sufficient documents such that the City and/or County can acquire approval
from the Soil and Water Conservation District. All fines imposed for improper
erosion and sedimentation control shall be paid by the Contractor.

C. Silt dams, traps, barrier, and appurtenances shall be installed, and shall be
maintained DAILY until no longer needed, and then removed. Hay bales that
deteriorate, and filter stone which becomes dislodged shall be replaced with
new materials. Detention ponds, if constructed, shall be maintained and
cleaned out to provide the designed sediment storage. Materials used in
temporary erosion and sedimentation control shall meet the following
requirements.

D. Silt fence shall meet the requirements of Section 171 - Temporary Silt Fence of
the Department of Transportation, State of Georgia, Standard Specification,
latest edition. Silt fence fabric must be on the Georgia Department of
Transportation Qualified Product List.

E. Hay bales shall be clean, seed-free cereal hay type.

F. Netting shall be 2-inch, galvanized steel, chicken wire mesh. Netting stakes
shall be either steel rods not smaller than 2-inch diameter, or shall be fir
southern pine or hemlock for type B silt fence.

G. Filter stone shall be crushed stone conforming to Georgia Department of
Transportation Table 800.01 H, Size Number 3.

H. Clean up and grassing operations shall be maintained with 2,000 feet of the
pipe-laying operation and shall occur within seven days after pipe has been
installed. Clean up and grassing shall be required daily during seasonal rain
periods and on all cut & fill slopes and drainage areas. Grassing of cut & fill
slopes shall conform to the Georgia Department of Transportation Standard
Specification, latest edition.

2. Trench Excavation

A. OSHA Regulations: Trench excavation shall conform to OSHA regulations, 29
CFR Part 1926, Subpart P, Paragraphs 1926.650 through 1926.653, or the most
current OSHA requirement.
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B. Trenches shall be cut true to the lines and grades shown on the plans. The
bottom of the trench shall be cut carefully to the required grade of the pipe
except where bedding materials or cradles are shown in which case the
excavation shall extend to the bottom of the bedding or cradles as shown on the
plans. Minimum pipe cover shall be as shown on the approved plans.

C. Bell holes shall be excavated at proper intervals so the barrel of the pipe will
rest for its entire length upon the bottom of the trench. Bell holes shall be large
enough to permit proper installation of all joints in the pipe.

D. Inconvenience to Public: Pipe trenches shall not be excavated more than 100
feet in advance of pipe laying, and all work shall be performed to cause the
least possible inconvenience to the public. Adequate temporary bridges or
crossings shall be constructed and maintained where required to permit
uninterrupted vehicular and pedestrian traffic.

E. Barricades and Lights: All excavations shall be adequately guarded with
barricades and lights in compliance with all OSHA and Georgia Department of
Transportation requirements so as to protect the public from hazard.

F. Shoring and Bracing: Excavations adjacent to existing or proposed buildings
and structures, or in paved streets or alleys shall be sheeted, shored and braced
adequately to prevent undermining or subsequent settlement of such structures
or pavements. Underpinning of adjacent structures shall be done when
necessary to maintain structures in safe condition. The contractor shall also
provide bracing and shoring when required to prevent damage to existing
utilities, trees, or private property which are specifically required to remain.

1. Timber: Timber for shoring, sheeting, or bracing shall be sound and free
of large or loose knots and in good condition. Size and spacing shall be
in accordance with OSHA regulations. Remove bracing and sheeting in
units when backfill reaches the point necessary to protect the pipe and
adjacent property. Leave sheeting in place when in the opinion of the
City it cannot be safely removed. Cut off sheeting left in place at least
two feet below the surface.

ii.  Steel Sheet Piling: Continuous lock-joint steel sheet piling may be
substituted for timber sheeting when approved by the City. Steel piling
may be removed, without cutting, provided the rate of removal is kept in
pace with the tamping and backfilling operations to assure complete
filling of the void created by the withdrawal of the piling. Complete
withdrawal of the piling in advance of the tamping and backfilling will
not be permitted. Piling, where directed to be left in place by the City for
reasons of safety, will be cut off  where directed.
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G. Disturbed Public Property: Streets, sidewalks, parkways, and other public
property disturbed in the course of the work shall be restored to as near as
original condition as possible in a manner satisfactory to the City.

H. Wet Conditions: Whenever water is present in the trench, it shall be removed
in a manner satisfactory to the City and sufficient backfill placed on the pipe to
prevent floating. Any pipe that has floated shall be removed from the trench
and relayed later during dry conditions. No pipe shall be laid in wet trench
conditions that preclude proper bedding, or on frozen trench bottom, or when,
in the opinion of the City, the trench conditions or the weather are unsuitable
for proper installation (See Section V.12 below for details on the Dewatering
process).

3. Rock Excavation

A. Dirilling and blasting operations shall be conducted with due regard for the
safety of persons and property in the vicinity and in strict conformity with
requirements of all ordinances, laws and regulations governing blasting and the
use of explosives. Rock excavation near existing pipelines or other structures
shall be conducted with the utmost care to avoid damage. Injury or damage to
other structures and properties shall be promptly repaired to the satisfaction of
the City and/or property owner.

B. Excavation of Rock: Rock in trenches shall be excavated over the horizontal
limits of excavation and to depths as follows:

Size of Depth of Excavation Below

Pipeline Bottom of Sewer Pipe (in)
4 and less 4
4t08 6
10 to 18 8
18 to 30 10
Over 30 12

C. The space below grade for pipe lines shall then be backfilled with #57 and
smaller crushed rock, gravel, or other approved bedding material.
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4. Backfilling Trenches

A. General: Backfill material shall consist of fine, loose earth containing
sufficient but not excessive moisture content for thorough compaction.
Material that is too dry for adequate compaction shall receive a prior admix of
sufficient water to secure adequate moisture content. Material having
excessive water content shall not be placed at any time. Backfill material shall
be free of large clods, stones, vegetable matter, debris and other objectionable
material.

B. Percentage of Maximum Density Requirements: Achieve not less than the
following percentages of maximum density of soil material compacted at
optimum moisture content, for each layer of soil material-in-place as
determined by ASTM D698 (Standard Proctor) test procedures:

5. Under structures and within 10 feet outside of exterior walls, compact top 12
inches of subgrade and each layer of backfill or fill material to 98 percent of
maximum density.

6. Under and within five feet outside perimeter of slabs and steps, compact top 12
inches of subgrade and each layer of backfill or fill material to 98 percent of
maximum density.

A. Berms and Liquid Holding Fills: Compact each layer of backfill or fill
material to 98 percent of maximum dry density.

B. Lawn or Unpaved Areas: Compact each layer of backfill or fill material to 88
percent of maximum dry density.

C. Walkways: Under and within two feet horizontal distance of paved walks,
compact top six inches of subgrade and each layer of backfill or fill material to
98 percent of maximum dry density.

D. Pavements: Under and within entire roadbed, compact top 12 inches of
subgrade and each layer of backfill or fill material to 98 percent of maximum
dry density.

E. Spoil Areas: Compact each layer of backfill or fill material to 88 percent of
maximum dry density.
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F.

Dewatering

1. The Contractor shall provide and maintain: adequate dewatering
equipment, including back up equipment, to remove and dispose of all
surface water and groundwater entering excavations, trenches, or other
parts of the work. Each excavation shall be kept dry during sub-grade
preparation and continually thereafter, until the structure to be built or
the pipe to be installed therein is completed to the extent that no damage
from hydrostatic pressure, flotation, or other cause will result.

ii.  All excavations for concrete structures or trenches which extend down to
or below groundwater shall be dewatered by lowering and keeping the
groundwater level beneath such excavations 12" or more below the
bottom of the excavation.

iii.  Surface water shall be diverted or otherwise prevented from entering
excavated areas or trenches to the greatest extent practicable without
causing damage to adjacent property.

iv.  The Contractor will be held responsible for the condition of any pipe or
conduit which he may use for drainage purposes, and all such pipes of
conduits shall be left clean and free of sediment.

7. Installation of Sewer Pipe

A.

Care of Materials: Pipe and accessories shall at all times be handled with care
to avoid damage. Whether moved by hand, skidways or hoists, material shall
not be dropped or bumped. The interior of all pipe shall be kept free from dirt
and foreign matter at all times. Each joint of pipe shall be unloaded opposite
or near the place where it is to be laid in the trench.

Damaged or Defective Materials: All such material that is defective in
manufacture or has been damaged in transit or after delivery shall be removed
from the job site.

. Pipe Joints: Sewer pipes shall be joined by "push-on" joints using elastomeric

gaskets to affect the pressure seal. The ends of pipe to be jointed and the
gaskets shall be cleaned immediately before assembly, and the assembly shall
be made as recommended by the pipe manufacturer. Lubricant used must be
non-toxic and supplied or approved for use by the pipe manufacturer. Sewer
pipes shall be laid in the uphill direction with the bells pointing upgrade. Any
variation from this procedure shall require approval from the City.

Plugging Pipe Ends: When pipe laying is not in progress, the open ends of
installed pipe shall be plugged by approved means to prevent entrance of
trench water into the line.
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E. PVC Pipe: The following laying rules shall be followed for PVC pipe:

1.

ii.

1il.

Bedding and primary backfill material shall consist of Class I or Class II
soil (USCS Soil Classification System) placed in 6 layers. Where Class
II soil is used, bedding primary backfill shall be compacted as specified
in ASTM D2321.

PVC pipe bedded in sand or graded gravel do not require special
compaction. However, the sand or gravel minimum depth below the
pipe shall be four inches, and brought up to the spring-line of the pipe
and the material must be firmly placed under the pipe haunches.
Minimum bedding / backfill at pipe sides and haunches shall be 6-inches
from the pipe OD to the trench wall.

When PVC pipe is laid in a rocked trench, a minimum of 6-inches
crushed stone shall be used as bedding under the pipe.

F. Bell Hole Requirements: Bell holes shall be provided of sufficient size to allow
ample room for making the pipe joints properly. The bottom of the trench
between bell holes shall be carefully graded so that the pipe barrel will rest on
a solid foundation for its entire length as shown on the plans. Each joint shall
be laid so that it will form a close concentric joint with adjoining pipe and to
avoid sudden offsets or inequalities in the flow line.

G. Standing Water in Trench: Water shall not be allowed to run or stand in the
trench before the trench has been backfilled. At no time shall the Contractor(s)
excavate more trench than their ability to dewater for backfilling.

H. Trench Widths

1.

ii.

Maximum permissible trench widths from bottom of trench to a point
12" above top of pipe shall be equal to the outside diameter of pipe
barrel plus 16", except as noted otherwise.

If the trench walls collapse, or if the excavated trench width up to a point
12" above the top of sewer pipe is greater than the maximum permissible
trench width according to the standard detail, then the Contractor shall,
at no additional cost to the City/Owner, lay and backfill the line as
specified in ASTM D2321.

I. Service Laterals and Connection Locations

1.

Sewer Tap Approval and Inspection: No plumber or Contractor will be
allowed to make a tap onto City sewerage system without prior approval
and without the tap being made in the presence of a City of Cumming
Inspector.
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1l.

1il.

1v.

Vi.

Vil.

Viil.

All service lines extending from collector sewers must utilize a plugged,
or capped stub at the termination point according to the standard details.
Plug Type shall be an air-tight, removable plastic plug.

Location on As-built Plan: The precise location of each stub shall be
indicated on the As-Built plans to the nearest foot.

A plugged stub shall be provided for every existing or proposed lot or
building per City standard details. Wye branches shall be of the same
material as the collector sewer and installed on the trunk line at the
locations indicated on the contract drawings. A single service stub shall
be provided for each residence and shall extend from the wye to the
property line or easement of each lot being served and shall include a
clean out for each service at the property line or easement.

Service to all lots within a development shall be the responsibility of the
developer. On any lot where the service stub cannot be found, the
developer shall install or bear the costs for payment of installation of the
service stub. Also, unless otherwise noted on the final plat, the service
stub shall be low enough to serve the first ground level floor elevation,
and where grades permit, it shall be low enough to serve the basement.

For new construction, the builder shall be responsible for the location of
the service line and checking its elevation prior to the pouring of the
foundation, driveway, or other appurtenances. The City will not be
responsible for any house built too low to be served nor for any service
covered by construction.

Riser connections shall be installed on service lines which are greater
than nine feet deep. Driveways, parking pads, paving, and similar shall
not be installed over any portion of a sanitary sewer lateral

Service Stub Requirements: Service stubs shall be laid in compacted or
undisturbed soil from the main sewer to the property line. The slope shall
be 2.0% or greater. All house or service lines not immediately connected
to a service stub shall be located and marked in the same manner as
described for plugged stubs, below.

J. Service Laterals with no stub out provided

1.

Wye Branches: Connections to existing sewer lines where no stub exists
shall be made by removing a section of the sewer from the existing line
and inserting, in the space, a wye branch of proper size, or by the
construction of a manhole or other such method as approved by the City
of Cumming.
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ii.  Coring Manholes: Where no existing manhole stub-outs exist for
connection manhole coring shall be made by neatly cutting a hole in the
wall of the existing structure with a manhole coring machine made for
that purpose at or near its invert, inserting a Kor-N-Seal rubber boot.
This work shall be done by a qualified Contractor with equipment
approved by the Kor-N-Seal manufacturer.

iii.  All sewer connections for multi-unit development or non-residential
structures shall be made by the owner (applicant) at their expense.

K. Highway Construction

1. State Highways: The Contractor shall be responsible for the coordinating
and scheduling of all construction work in the State highway right-of-way
with the City of Cumming and/or Georgia Department of Transportation,
as appropriate.

ii.  Construction Standards: Work along and across Georgia State highway
right-of-way shall conform to Georgia D.O.T. Standard Specifications for
Construction of Roads and Bridges.

L. Jack and Bore

1. General Requirements: Jacks for forcing the casing 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, to properly support the section of
the pipe and direct it to the proper line and grade. In general, roadbed
material shall be excavated just ahead of the pipe, the excavated material
removed through the pipe, and the pipe then forced through the roadbed
into the excavated space.

ii.  Impact on Structures: Where pipe is required to be installed under
highways, streets or other facilities by jacking or boring methods,
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.

iii.  Disposal of Excavated Materials and Use of Water: Excavated material
will be placed near the top of the working pit and disposed of as required.
The use of water or other fluids related to the boring operation will be
permitted only to the extent necessary to lubricate cuttings. Jetting will
not be permitted.

iv.  Diameter of Excavation: The diameter of the excavation shall conform to
the outside diameter and circumference of the casing pipe as closely as
practicable. Any voids which develop during the installation operation
shall be pressure grouted.
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Vi.

Jacking Requirements: The pipe shall be jacked from the low or
downstream end. At each end of the casing pipe, the void between the
carrier pipe and casing shall be sealed with brick and mortar. Any pipe
damaged in jacking operations shall be removed, and replaced by the
Contractor at his expense.

Installation of Carrier Pipe: After the steel casing pipe has been installed,
the carrier pipe shall be installed in the casing pipe. Care shall be
exercised at all times to protect the coating and lining of the carrier pipe,
maintain tight, full-seated joints in the carrier pipe and ensure it is fully
supported and centered with specified spacers. Casing shall be installed
and to the standards set forth in the Casing Standard Detail.

M. Clearances with Other Utilities

ii.

1il.

1v.

Vi.

Minimum of ten feet horizontal distance between sewer and water main
shall be maintained for parallel installations.

Minimum 18-inches vertical distance shall be maintained for water main
and sewer line perpendicular crossings. Sewer shall always be placed
below water mains. If vertical clearance is not possible, provide concrete
encasement.

Parallel Installations: The City may allow parallel installation of water
line closer than ten feet to a sewer, provided that the water main is in a
separate trench or on an undisturbed earth shelf located on one side of
the sewer and at an elevation so the bottom of the water main is at least
18 inches above the top of the sewer.

Sewer and Water Main Crossings: For sewer and water main crossings,
the crossing shall be arranged so that the sewer joints will be equidistant
and as far as possible from the water main joints. A minimum 18-inches
shall be maintained. Where a water main crosses over a sewer, adequate
structural support shall be provided for the sewer. In no instance shall
sewer be installed above any water lines without City approval.

Minimum 18 vertical clearance between sewer and stormwater line. If
vertical clearance is not possible, provide concrete encasement.

The City shall approve any instances when proper clearances are unable
to be maintained as stipulated in this section.
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N. Pavement Replacement

1.

1l

1il.

1v.

Contractor shall fully restore and replace all pavement, curbs, gutters,
sidewalks and other surface structures removed or disturbed, to a
condition that is as near original condition as possible and in accordance
with the standard details.

Pavement cuts shall be made by saw cutting prior to excavation to
eliminate uneven and ragged edges.

Concrete Cap Required: All Georgia D.O.T. and Forsyth County road
cuts shall have an eight (8) inch thick concrete cap (3000 psi in 28 days)
which shall extend not less than twelve (12) inches beyond the edges of
the backfilled ditch per the pavement replacement standard detail.

Asphalt Patches: Final asphalt patches shall match the existing pavement
type, quality and thickness as closely as possible. Special attention shall
be given to match existing slopes and grades for a smooth transition.

For sewer lines installed in existing paved streets parallel with the
roadway, the streets in which the sewer lines are installed shall receive a
full width asphalt repaving in accordance with Georgia D.O.T.
specifications.

O. Protection of Existing Utilities

1.

It is the responsibility of the Contractor to locate all underground utilities
and to protect same. Ultility lines or services damaged by the Contractor
shall be repaired by the Contractor at the Contractor's own expense.
Contractors must utilize the Utilities Protection Center’s “Call Before-U-
Dig” hotline at 1-800-282-7411.

P. Clean-Up

L.

1l.

1il.

Construction Site: Prior to requesting the "completion of sewer construc-
tion" inspection, the Contractor shall remove and dispose in an
acceptable manner all shipping timbers, shipping bands, spacers, excess
materials, broken material, crates, boxes and any other material brought
to the job site.

Repair/Replace Damaged Items: Any work, trees, lawns, shrubs, fences,
flower beds, drainage culverts or other property damaged by the sewer
construction, shall be repaired or replaced.

All shoulders, ditches, culverts and other areas impacted by the sewer
construction shall be at the proper grades and smooth in appearance.
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iv.  All manhole covers shall be brought to grade.

V. Grassing: A uniform stand of grass is required prior to acceptance of the
sewer by the City of Cumming.

8. Testing and Acceptance
All gravity sewer lines shall be cleaned and televised prior to testing

A. Infiltration Testing: Infiltration of groundwater into sewer lines shall not
exceed 25 gallons per inch of diameter, per 24-hour day, per mile of sewer.

B. Low Pressure Air Testing: All lines shall be air tested in the following
manner after backfilling and tamping has been completed:

1. Test Preparation: All wyes, tees or end-of-side sewer stubs shall
be plugged with flexible-joint caps, or acceptable alternate, securely
fastened to withstand the internal test pressure. Prior to testing for
acceptance, the pipe should be cleaned.

ii.  Test Procedure: The sewer segment being tested shall be
pressurized to 3.55 psi. A short period of time (2-4 minutes) may be
required to allow the pressure to stabilize. The pressure shall not
decrease more than 0.5 psi (from 3.5 to 3.0 psi) during the time periods
shown below

Pipe Size (inches) Time Period
4 5 min
6 5 min
8 5 min
10 5 min
12 5 min
14 10 min
18 10 min
20 10 min
24 10 min
30 15 min

v. Test Failure: If the pipe installation fails to meet the infiltration or air
test requirements shown above, the Contractor shall determine, at his own
expense, the source or sources of leakage, and he shall repair or replace all
defective materials or workmanship. The completed pipe installation shall
meet the requirements of these tests and the results of the air test shall be
neatly tabulated by the Contractor and submitted to the City of Cumming
Inspector.
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C. Mandrel Testing

All PVC pipe must pass a 5.0% deflection test as follows: Not before 30 days after
pipe is laid and backfill placed, the Contractor shall, in the presence of the City
Inspector, test the pipe for deflection.

1. A mandrel, sized to permit up to 5.0% deflection, shall be used.

ii.  Flush Line: Completely flush the line making sure the pipe is clean of
any mud or debris that would hinder the passage of the mandrel

iii.  Float Rope: During the final flushing of the line, attach a floating block
or ball to the end of the mandrel pull rope and float the rope through the
line.

iv.  Connect Mandrel: After the rope is threaded through the line, connect
the pull rope to the mandrel and place the mandrel in the entrance of the

pipe.

v.  Connect a retrieval rope to the back of the mandrel to pull it back, if
necessary.

vi.  Remove all the slack in the pull rope and place a tape marker on the rope
at the ends of the pipe where the mandrel will exit, determining the
location of the mandrel in the line.

vii.  Draw mandrel through the sewer line.

viil.  If a section with excessive deflection is found, locate it; dig down and
uncover the pipe; inspect the pipe, if any damaged pipe is found, replace
it; if pipe is not damaged, replace and thoroughly tamp the haunching
and initial backfill; replace remainder of backfill.

D.  Vacuum Testing of Manholes

Each manhole shall be tested immediately after assembly and prior to
backfilling. Test shall be in accordance with ASTM C1244-94.

1. No grout will be placed in the horizontal joints before testing.

ii. Pipes Entering Manhole: All pipes entering the manhole shall be
plugged, taking care to securely brace the plugs from being drawn into the
manhole.

1ii. The test head shall be placed at the inside of the top of the cone section
and the seal inflated in accordance with the manufacturer's recommendation.
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7.

iv. Vacuum Requirements: A measured vacuum of 10 inches of mercury
shall be established in the manhole. The time for the vacuum to drop to nine
inches of mercury shall be recorded.

v. Leakage: Acceptance standards for leakage shall be established from the
elapsed time for a negative pressure change from 10 inches to nine inches of
mercury. The maximum allowable leakage rate for a four-foot diameter
manhole shall be in accordance with the following:

Minimum Elapsed
Manhole Depth Time for a Pressure
Change of 1-inch Hg
10 ft or less 60 seconds
>10 ft but < 15ft 75 seconds
>15 ft but < 25ft 90 seconds

Note: For manholes five feet in diameter, add an additional 15 seconds and for
manholes six feet in diameter, add an additional 30 seconds to the time
requirements for four-foot diameter manholes.

vi. Test Failure: If the manhole fails the initial test, necessary repairs shall
be made with a non-shrink grout while the vacuum is still being drawn. Retesting
shall proceed until a satisfactory test is obtained.

Vii. Test Equipment: Vacuum test equipment shall be equal to that of P.A.
Galzier, Inc., or equal.

As-Built Drawings

A. The owner, developer (or the developer's engineer), or Contractor are
responsible for furnishing As-Built drawings to the City of Cumming as soon
as all work has been completed and all inspection items approved such that no
subsequent structures are changed. The developer’s engineer (when
applicable) holds responsibility to ensure that the necessary information is
received from the Contractor to complete the As-Built drawings.

B. As-built drawings shall be submitted to the City of Cumming for every project
governed by this manual. The City of Cumming will not permit the issuance of
any certificate of occupancy or the approval of any final plat until appropriate
as-built drawings are received.

C. As-Built guidelines

1. Sewer As-Builts should be on a separate plan sheet from other
utilities.
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ii.

1il.

1v.

Vi.

Vii.

Viil.

iX.

Xi.

Xii.

Xiil.

Xiv.

XV.

XVi.

As-Builts shall contain the name of the development.

Location of all sewer lines, manholes, stream crossings, road crossings
and all other appurtenances shall be shown.

Land lots and districts shall be shown and all lots numbered.
Road names shall be included.
The words "As-Built" shall be stamped in large clear print on the plans.

"As-Built" drawing size shall be 24" x 36" whether submitted
electronically and/or hard copy.

Minimum scale 1" = 20'. Maximum scale 1" = 100".

For phased subdivisions as a phase is completed, a key “map” location
sketch showing the entire subdivision with said phase outlined shall be
included.

As-Built drawings must be sharp, clear, clean and legible, suitable for
filming as permanent record. Contour lines when shown shall be faded
in contrast and not conflict with clarity and legibility of the drawing
details.

Outlots shall be labeled (Outlots are those parcels not designated as a lot,
public street, or public dedication. Includes private roads, areas for
future development or any other non-buildable parcel retained by the
developer.)

Contractor's name, address and phone number shall be included.

“As-Built” sewer plans shall show by appropriate dimensions the
location of all plugged stubs to the nearest foot.

No hand-drawn or “marked-up” (red-lined) construction plans will be
accepted as As-Built or record drawings.

Site plan and plan and profile sheets shall be included.

Electronic copies of all as-built drawings, plans, and related
documents/files must be submitted to the City of Cumming. Electronic
files must be submitted on a high-quality data CD and in AutoCAD
format in a version compatible with the City’s version.
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8.  Construction within State Highways, County Roads, and City Streets.

A. All storage of materials, excavation, backfilling, pavement removal and
replacement, clean up and grassing shall be in strict accordance with the
applicable State, County, or City regulations. It shall be the Contractor's
responsibility to determine the exact requirements of the authority having
jurisdictions over the right-of-way and no extra compensation will be allowed
the Contractor for meeting such requirements. No highway, road, or street shall
be closed to traffic without authorization from the proper authority. The
Contractor shall provide suitable lights, signs, barricades, and flagmen to
insure the safety of pedestrians, vehicle traffic, and workers and to protect the
work.

B. The Contractor shall coordinate the closing of any street at least 72 hours in
advance with the Department of Utilities at 770-781-2020.

Prior agency approval is required when working within the following permitted or
maintained right-of-way

City of Cumming Street Department. 770-781-2010
City of Cumming Police Dept. 770-781-2000
Department of Utilities Construction Inspection 770-781-2020
Forsyth County Engineer 770-781-2165
State of Georgia DOT — Gainesville Office 770-532-5500

(http://www.dot.ga.gov/AboutGDOT/Districts)

C. The Contractor shall provide, erect and maintain all necessary barricades,
suitable and sufficient lights and other traffic control devices; shall provide
qualified flagmen where necessary to direct traffic; shall take all necessary
precautions for the protection of the work and the safety of the public.

D. Construction traffic control devices and their installation shall be in accordance
with the current Georgia "Manual of Uniform Traffic Control Devices for
Streets and Highways."

E. Placement and removal of construction traffic control devices shall be
coordinated with the Georgia Department of Transportation, Forsyth County,
and/or the City of Cumming a minimum of 48 hours in advance.

F. Placement of construction traffic control devices shall be scheduled ahead of
associated construction activities. Construction time in street right-of-way shall
be conducted to minimize the length of time traffic is disrupted. Construction
traffic control devices shall be removed immediately following their useful
purpose. Traffic control devices used intermittently, such as "Flagmen Ahead,"
shall be removed and replaced when needed. When working within State
Highway right-of-way, provide trained and certified flag people who have
completed a training program approved by the State of Georgia.
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G. The City shall obtain a permit from the Georgia DOT for all work performed in
Georgia DOT ROW. The contractor shall maintain a copy of the permit at all
times on the work site and shall comply with all provisions of the document.
The contractor shall contact the DOT prior to start of construction.
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SECTION 500 STANDARD CONSTRUCTION DETAILS
S-1 Utility Locations Within the Right-Of-Way - Subdivision
S-2 Sewer Service Lateral
S-3 Service Line Termination
S-4 Dry Service Line Instillation
S-5 Manhole Plan
S-6 Outside Vertical Drop
S-7 Manhole in Pavement
S-8 Manhole in Outfall
S-9 Shallow Manhole
S-10 Manhole Steps
S-11 Vented Manhole
S-12 Manhole Frame and Cover Traffic Rated
S-13 Manhole Frame and Rotating Cover Non-Traffic Rated
S-14 HDPE and PVC Bedding Detail
S-15 Casing Detail
S-16A Concrete Encasement Detail
S-16B Allowable Trench Width Chart
S-17 Thrust Restraint Horizontal Thrust
S-18A Thrust Restraint Upward Thrust
S-18B Thrust Restraint Size Chart Upward Thrust
S-19 Thrust Restraint Downward Thrust
S-20 Thrust Restraint Concrete Collar
S-21 Pavement Cut Repairs Type A, B, and C
S-22 Stream Crossing
S-23 Oil and Grease Interceptor
S-24 Low Pressure Connection Detail
S-25 Grinder Pump Simplex Operation
S-26 Grinder Pump Duplex Operation
S-27 Marker Ball Detail
S-28A Dumpster Enclosure Site
S-28B Dumpster Enclosure Details
S-29 Air/Vacuum Valve Detail
S-30 Line Transition Detail
S-31 Low Pressure Installation-Long Side and Short Side
S-32 Traffic-Rated Cleanout Box
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Sanitary Sewer Pump Station Details

PS-1 Electrical Building Layout

PS-2 Waste Water Pumping Station Elevation View
PS-3 Pump Station Site Layout

PS-4 Wet Well Access Hatch

PS-5 Valve Vault for Duplex Station with Eccentric Plug Check Valves
PS-6 Electrical Building Typical Wall Section

PS-7 Electrical Building Gable Framing Detail

PS-8 Electrical Building Structural Detail

PS-9 Typical Yard Hydrant

PS-10 Asphalt Paving Detail

PsS-11 Sidewalk Detail

PS-12 Buried Valve Detail

PS-13 RPZ Backflow Preventer and Hot Box

PS-14 Chain Link Fence Detail

PS-15 Emergency Bypass Piping Detail

PS-16 Triplex Station with Emergency Bypass

PS-17 Wet well Vent Detail

PS-18 Wet well Configuration Example Only
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DETAIL NUMBER:

DEPARTMENT OF UTILITIES

MANHOLE STEPS

S-10

SCALE: NOT TO SCALE




STEEL PIPE SCH. 80
WITH 4 ROWS OF 3/8"
DIA. HOLES AT 2" O.C.

1 2"
K 2' ABOVE FIN.
i GRADE MIN.

WATER TIGHT MANHOLE COVER

0 <
B . Wy,
b _AE: A o n<: lC_) Ad] _ LEV. 100-YEAR
5 : ’ $> 12" FLOOD LEVEL
N
FINISHED
3'-6" MIN. f J

GRADE \ L —INSECT SCREEN

RRRRRRL |

NN = |~ 3" COVER

AL
g 3,000 PSI CLASS "B"
PRECAST - / CONCRETE ENCASEMENT
CONCRETE A FOR SUPPORT, WIDTH 2'-0"
MANHOLE /]
SEE 7
S-6,7, AND 8
pr— N , "
L - 12
NON-SHRINK GROUT
5 EA OPEN LOOPED
DRILLED INTO
— 9" = MANHOLE
(3" EMBEDMENT)
2'-0" SQ. FOR PIPE 4" DIA. & SMALLER—
3'-0" SQ. FOR PIPE 5" DIA. & LARGER
TYPICAL SECTION
NOTES:

1. VENTED CONNECTION TO MANHOLE TO CONSIST OF STEEL PIPE AND 3000 PSI CLASS "B"
CONCRETE COMPLETE
2. PIPE TO BE PAINTED WITH 2 COATS OF BITUMINOUS ENAMEL
3. STEEL PIPE SCHEDULE 80:
3" DIA. FOR MANHOLES LESS THAN 6' DIA
4" DIA. FOR MANHOLES 6' - 10' DIA
5" DIA FOR MANHOLES 10' - 15' DIA
6" DIA. FOR MANHOLES LARGER THAN 15' DIA
4. HEIGHT OF STACK SHALL BE SET ABOVE THE 100 YR FLOOD ELEVATION PLUS 2 FEET.

DETAIL NUMBER:
CITY OF CUMMING
DEPARTMENT OF UTILITIES
CUMMING S-11
UTILITI VENTED MANHOLE
LATEST REVISION SCALE: NOT TO SCALE
12/01/2021




SEE DETAIL FOR
BOLT DOWN
(SEE NOTE 3)

1" SHARP FACE
GOTHIC FONT

c

5/8"-11 x 2"
S.S HEX HEAD
BOLT W/ S.S
WASHERS

BOLT DOWN DETAIL

6" MIN —

1" SHARP FACE
GOTHIC FONT

1 1/2" SHARP FACE
GOTHIC FONT

2) NON-PENETRATING
PICK BAR

V4" MmN
f1

~—PER MANUFACTURE

22" @ MIN

W%MM
j

j1 V4" MIN

1y

N

[5/8" MIN

NOTES:

PER MANUFACTURE

/A

SECTION VIEW

1. TRAFFIC RATED FRAMES & COVERS SHALL BE USED IN PAVED AREAS AND/OR
WHEN DEPTH OF FINISHED GRADE TO RIM IS LESS THAN 24".

2. FRAME AND COVERS FOR LOAD BEARING AREAS SHALL MEET THE MOST RECENT
AASHTO M 306-10 STANDARD SPECIFICATIONS.

3. FOR AREAS REQUIRING BOLT DOWN COVERS (SECURITY, THEFT OR HIGH WATER)
BOLT HEAD TYPE TO BE APPROVED BY THE CITY.

CUMMING
UTILITIES

CITY OF CUMMING

DETAIL NUMBER:

DEPARTMENT OF UTILITIES

MANHOLE FRAME AND COVER

S-12

LATEST REVISION

12/01/2021

TRAFFIC RATED

SCALE: NOT TO SCALE




X UAZAG/OR STAINLESS STEEL CAST-IN BAR

>

(4) 1" DIA.
HANDLING HOLES

1 1/2" FLAT FACE
GOTHIC FONT

3/8"-16 X1 3/4" SS HEX d
BOLT WITH ZINC

WASHER AND NUT »ﬁ 5/8" (MIN)
WITH LOCK CAPABILITY =

SECTION B-B

5/8" (MIN)

1/4" DIA. NEOPRENE GASKET NOTES:

1. ROTATING TYPE COVERS SHALL
ONLY BE USED IN NON-TRAFFIC
AREAS AND/OR WHEN DEPTH
OF GRADE TO RIM EXCEEDS 24".

[~ 2) TRAFFIC RATED AREAS TO USE
J 5" DETAIL S-12.
3. BOLTS AND ROTATING PIN/BOLT
SHALL BE STAINLESS STEEL.
4. WATER TIGHT APPLICATION
25" SHALL BE USED IN FLOOD PLAIN
AREAS.
‘ 32" ‘
SECTION A-A

CUMMING
UTILITIES

LATEST REVISION

DETAIL NUMBER:

CITY OF CUMMING

DEPARTMENT OF UTILITIES S 1 3
|

MANHOLE FRAME AND

ROTATING COVER NON-TRAFFIC RATED

12/01/2021

SCALE: NOT TO SCALE




NOTES:

BACKFILL
TO GRADE
(NOTE 2)

1% 0D
8 .
OR 6" MIN IN }

T NATIVE sOIL
9 INITIAL BACKFILL

/ & SEE NOTES
> . T APPROVED

ROCK TRENCH

SOSOSOEAES0S0% GRANULAR FILL

OR 4" MIN FOR
EARTH TRENCH,
WHICHEVER IS
GREATER

EARTH OR ROCK TRENCH

1. TRENCH WIDTH MINIMUMS PER DETAIL S-14B.
2. BACKEFILL SHALL BE PLACED IN MAXIMUM 4-6 INCH LIFTS, TAMPED OR COMPACTED IN ACCORDANCE WITH AWWA C600

(CURRENT EDITION).

OR # 57 STONE
TO SPRING LINE

/

PVC BEDDING

3. NATIVE OR LOOSE SOILS ARE THOSE EXCAVATED FROM THE TRENCH, FREE OF LARGE ROCKS (GREATER THAN 2-INCHES),
FOREIGN MATERIALS, AND FROZEN EARTH.
4. GRANULAR OR SELECT FILL MATERIAL SHALL BE COMPACTED TO 90% STANDARD PROCTOR

PER AASHTO T-99.

5. AT SHALLOW DEPTHS OF LESS THAN 3FT COVER, INITIAL BACK TO BE COMPACTED AT A MINIMUM OF 95% PROCTOR

DENSITY.

6. WHERE TRENCH IS EXPOSED ROCK, 6-9 INCHES MIN. CUSHION REQUIRED BETWEEN PIPE & ROCK.
7. FINAL BACKFILL SHALL BE FREE OF OF LARGE ROCKS, ORGANIC MATERIAL, AND DEBRIS.

¢

BACKFILL
TO GRADE
(NOTE 2)

oo —
OR 6" MIN IN

NATIVE SOIL
SEE NOTES

T APPROVED

ROCK TRENCH

Ry GRANULAR FILL

OR 4" MIN FOR
EARTH TRENCH,
WHICHEVER IS
GREATER

EARTH OR ROCK TRENCH

OR # 57 STONE
TO 75%

PIPE

7 DIAMETER OF

HDPE BEDDING

LATEST REVISION

12/01/2021

CITY OF CUMMING

DETAIL NUMBER:

DEPARTMENT OF UTILITIES S 1 4A
[

HDPE AND PVC

BEDDING DETAIL

SCALE: NOT TO SCALE




PIPE A B C D
SIZE | SIDECLEARANCE-INCH |DITCH WIDTH - INCH | SHORING WIDTH CUT REPAIR WIDTH -FEET
(NOMINAL) SOIL | ROCK SOIL ROCK | (ADDITIONAL - INCH) SOIL ROCK
MJ|SJ|MJ|SJ MJ SJ MJ SJ
3/4"-2" 2 6 NA| 8 | NA| 14 | AS APPROVED NA 3.00 NA 317
4" 9 12 25 | 23 | 27 | 25 | AS APPROVED | 4.08 3.92 4.25 408
6" 9 12 28 | 28 | 30 | 30 | AS APPROVED | 4.33 433 4.50 4.50
8" 9 12 32 | 30 | 34 | 32 | AS APPROVED 467 4.50 483 467
10" 9 12 34| 32| 36 | 34 | ASAPPROVED | 4383 4.67 5.00 483
12" 9 12 36 | 34 | 38 | 36 | AS APPROVED | 5.00 4.83 517 5.00
14" 9 14 39 | 36 | 41 | 38 | ASAPPROVED | 5.25 5.00 5.42 517
16" 9 14 42 | 38 | 44 | 40 | AS APPROVED | 5.50 517 5.67 5.33
20" 9 14 45 | 44 | 47 | 46 | AS APPROVED 5.75 5.67 5.92 5.83
24" 9 14 50 | 48 | 52 | 50 | AS APPROVED | 6.17 6.00 6.33 6.17
30" 9 18 58 | 54 | 60 | 56 | AS APPROVED | 6.83 6.50 7.00 6.67
36" 9 18 64 | 61 | 66 | 63 | ASAPPROVED | 7.33 7.08 7.50 7.25
42" 9 18 72 | 64 | 74 | 66 | AS APPROVED | 8.00 7.33 8.17 7.50
438" 9 18 78 | 73 | 80 | 75 | AS APPROVED | 8.50 8.08 9.34 8.25

DETAIL NUMBER:
CITY OF CUMMING
DEPARTMENT OF UTILITIES
UTILITIES ALLOWABLE TRENCH WIDTH
LATEST REVISION CHART

SCALE: NOT TO SCALE

12/01/2021




30" OADBE

7 & MIN. (SINGLE OR DUAL LANE) 10'-0" MIN.
i 0 -,
T IF
BULK
ESTRAINED HEADED
PIPE ONLY
CASIN MIN INSIDE CASING _—
SPACER : 3'-0" MIN. SEE SECTION
402.10 OF
3'-0" MIN. SEWER
¢ SPECIFICATIONS
I | I | o I |
‘ W || % L 1
! ] ] ! ]
| | | | & /—g | |
5!_0" 5'_0"
TYPICAL TYPICAL
ASING 5'-0"
TYPICAL
ARRIER .
PIPE 5 isgm EE'BLOF PIPE BRICK & MORTAR
LOCATION
REQUIREMENTS BORE PIT

STEEL CASING
PER CASING SIZES TABLE

ARRIER PIPE CASING SIZES
\ PIPE PIPE BELL |CASING|CASING

N STAINLESS STEEL | SIZE 0.D. 0.D. 0.D. I.D.
CASING SPACERS " " " - "

W/ NEOPRENE 6 6.3 9.54 12 11.62
FEET 8" 9.05" 11.78" 16" 15.56"
10" 11.1" 14.05" 18" 17.50"
CiL 12" 13.20" | 16.34" 20" 19.44"
16" 17.40" 20.72" 24" 23.31"
20" 21.60" 25.5" 30" 29.12"
24" 25.80" 30.7" 34" 33.12"

4 o
5'000 As_““
NOTE:
1. ALL SEWER LINES CROSSING INTERSTATE OR LIMITED ACCESS
SECTION ROADS SHALL BE CASED.
VIEW 2. ALL PIPE INSIDE CASING SHALL BE RESTRAINED.
CITY OF CUMMING |
DEPARTMENT OF UTILITIES S 1 5
|
CUMMING
UTILITIES CASING DETAIL
LATEST REVISION
SCALE: NOT TO SCALE
12/01/2021




EPLACE ORIGINAL EXCAVATED
MATERIAL AS FILL AND COMPACTED
PER SPECIFICATIONS

A

TRENCH WIDTH

SEE W-16B 3000 PSI

‘ CLASS "B" CONCRETE
ENCASEMENT
REQUIRED
8ll
e ~
PIPE O.D.
Y
| 5 — —8"
/)@NOTE
WHERE CONCRETE ENCASEMENT IS
PIPE O.D. REQUIRED, ANY OVER EXCAVATION OF

TRENCH SHALL BE FILLED W/CLASS
8" "B" 3000 PSI CONCRETE

DETAIL NUMBER:
w CITY OF CUMMING
DEPARTMENT OF UTILITIES S-1 6
CUMMING
UTILITIES CONCRETE ENCASEMENT
LATEST REVISION DETAIL SCALE: NOT TO SCALE
12/01/2021




WRAP FITTING W/ 6MILPOLYETHYLENE BEFORE
POURING CONCRETE THRUST BLOCK

BEND, TEE, OR PLUG

NDISTURBED SOIL

BEND | SIZE | A B C D |VOLUME| THRUST
DEGREES FT) FT (IN) FT |cuyps| LBs
APPROX
G 70 20 5 70 004 | 1385
g 7.0 20 7 7.0 005 | 2465
0" 70 20 9 7.0 007 | 3850
T4 | 12 7.0 25 11 15 012 | 5550
& | 20 25 ik 2.0 024 | 7550
5 | 20 25 2 2.0 026 | 9,860
200 | 20 35 15 25 048 | 15405
24 | 20 4.0 18 3.0 07 | 22.185
5 70 20 5 70 004 | 2760
END, TEE, OR PLUG g 7.0 20 7 15 006 | 4905
10" 7.0 2.0 9 2.0 0.1 7,665
T 212 | 12 70 30 11 2.0 016 | 11,040
B @ | 20 35 11 25 037 | 15025
1/2D :‘ 16 | 20 35 12 30 045 | 19,625
< - c 200 | 20 40 15 4.0 0.74 | 30,665
‘ . /%/ ONCRETE 24" 3.0 5.0 18 45 1.47 44160
\ = THRUST 3 70 20 5 5 006 | 5415
) ’ : :‘ D BLOCK g 10 25 7 2.0 0.1 9,625
e i 0 | 20 35 9 25 031 | 15,040
T ) — % 2 | 20 35 1 3.0 0.41 | 21,655
— : i & | 20 4.0 ik 375 056 | 29,475
7‘ ‘ - s ‘\ 6 | 30 50 2 4.0 145 | 38,49
T 200 | 40 6.0 15 50 206 | 60,145
- 24 | 40 75 18 65 335 | 91,610
A & 70 25 12 2.0 013 | 10,005
NDISTURBED g 2.0 30 12 3.0 038 | 17,785
SECTION "A" solL 0| 25 45 18 30 074 | 27,785
%0 2 | 30 50 20 4.0 724 | 40,010
& | 30 55 24 50 177 | 54,460
6 | 40 65 26 55 201 | 71,125
200 | 40 8.0 2 7.0 468 | 111,1%
NOTES: 24 | 50 0.0 40 8.0 85 | 160,035
1. SOIL CONDITIONS SHALL BE VERIFIED BY THE ENGINEER z 22 = .
BEFORE THRUST BLOCK DESIGN IS IMPLEMENTED. T B B e B Ry
2. COVER GLANDS & BOLTS W/ POLYETHYLENE BEFORE R T ey iz 2 525 T oo | 2278
PLACING CONCRETE. AND 14" 3.0 50 24 4.0 1.41 38,485
3. ALLOW CONCRETE TO SET UP A MIN. OF 6 HOURS BEFORE | PLUGS 16" 3.0 5.0 26 5.0 1.77 50,265
PLACING BACKFILL. 200 | 40 7.0 7 575 369 | 78,540
24 | 6.0 9.0 0 65 7.94 | 113,100

DESIGN DATA

MINIMUM DIMENSIONS FOR CONCRETE BLOCKING

1. DIMENSION OF THRUST BLOCK IN FEET BASED ON 2000 POUNDS PER SQUARE FOOT SOIL BEARING PRESSURE. ACTUAL

INSIDE DIAMETER OF DIP, CLASS 50, 250 PSI TEST PRESSURE.

2. CONCRETE SHALL BE CLASS A, 3000 PSI.

3. UNDER ADVERSE CONSTRUCTION CONDITIONS, CONCRETE SHALL BE "HIGH EARLY" TYPE.

CUMMING
UTILITIES

LATEST REVISION

12/01/2021

CITY OF CUMMING

DEPARTMENT OF UTILITIES

THRUST RESTRAINT:

HORIZONTAL THRUST

DETAIL NUMBER:

S-17

SCALE: NOT TO SCALE




2" X 1/4" COATED STEEL STRAP (2 REQUIRED

~
—T1 * y
6" MIN
I

— | ~—CoNCRETE
THRUST BLOCK

A ST e . ) ' SEE S-18B FOR
PREETE . : : DIMENSIONS
T coela D AB,C,D.

%\ == B T

2" X 1/4" COATED STEEL STRAP
SIZE A R LENGTH OF STEEL STRAP
A 6" - 1112" | 3 172" 5-41/2"
g" 1-117/8" | 4 21/32" 5-10 1/4"
10" 21" 5 45/64" 6-4"
12" 2-2" 6 3/4" 6-93/4"
| L] 14" 2-33/8" 7 21/16" 7-3"
4 o 16" 2-43/4" 8 3/4" 7- 812"
20" 2-6" 10 _3/4" g-8g"
STRAP DETAIL 24" 2-91/2" 12 7/8" 9-7 172"

DETAIL NUMBER:

CITY OF CUMMING

o = DEPARTMENT OF UTILITIES
CUMMING S-18A
UTILITIES THRUST RESTRAINT
LATEST REVISION UPWARD TH RUST

SCALE: NOT TO SCALE
12/01/2021




PIPE SIZE A B c D WIDTH | CU.YARDS

6" 2-0" 2-0" 1-0" 1-10" 2-0" 0.29

8" 24" 3-0" 1-6" 21" 2-0" 0.51

10" 2-9" 2-9" | 1-45" | 2-6" 2-9" 078
12" 3-0" 34" 1-6" 2-8" 3-0" 1.1

11 1/4° 14" 3-0" 4-0" 1-8" 2-8" 34" 1.48
16" 4.0 4-0" 1-8" 3-8" 3.4 2.22
20" 41" 5-0" 20" 3-9" 4.2 3.69
24" 51" 5-0" 24" 4-8" 4-9" 4.22
30" 5.3" 6-0" 3.0" 48" 6 -0" 7.00
36" 6 -1" 7-0" 3.2 5-6" 6 -4" 10.30

6" 2'-10" 2-6" 1-3" 2-4" 2-6" 0.56

8" 34" 3-0" 1-6" 29" 3-0" 1.01

10" 311" 4-0" 2-0" 31" 3-0" 154
12" 4-2 4-0" 20" 3-5" 4-0" 2.19
221/2° 14" 4 -4 5-0" 2-6" 3-4" 4-0" 2.98
16" 4-6" 5-0" 2-6" 3-6" 5-0" 3.88
20" 54" 5-6" 2.9" 4.2 6 -0" 6.07
24" 6 -4" 6-7" 3.4 51" 6 -0" 8.75
30" 7-4" 7-6" 3-9" 5-10" 7-0" 13.64
36" 8 -4" 8 -5" 42" 6-8" 8 -0" 19.87

6" 3-6" 3-0" 1-6" 1-9" 3-3" 1.08

8" 3-9" 4-0" 20" 1-10" 4-0" 119

10" 4-6" 4-0" 20" 23" 5-0" 2.92
12" 4-6" 4-2" 21" 2-3" 5-0" 3.06
45° 14" 5 .6" 5.5" 2.7 29" 6 -0" 5.83
16" 6 -1" 6'-0" 3-0" 3-0" 6 -0" 7.41
20" 71" 7-0" 3-6" 3-6" 7-0" 11.88
24" 7-9" 8-0" 40" 310" 8 -0" 17.29
30" 9-6" 9-0" 4-5" 4-9" 9-0" 26.70
36" 10'-5" | 10'-5" 52" 53" 10'- 0" 38.48

NOTES:

1. SEE STRAP DETAIL IN S-18A FOR REQUIRED STRAPS.
2. COVER GLANDS & BOLTS W/ 6 MIL POLYETHYLENE BEFORE PLACING

CONCRETE.

MINIMUM DIMENSIONS FOR CONCRETE BLOCKING

3. ALLOW CONCRETE TO SET FOR A MINIMUM OF 6 HOURS BEFORE PLACING

BACKFILL.

4. CONCRETE SHALL BE 3000 PSI CLASS A.
5. ALL DUCTILE IRON FITTINGS SHALL BE BLOCKED AND SUPPORT AS SHOWN

6. UNDER ADVERSE CONSTRUCTION CONDITIONS,

CONCRETE SHALL BE "HIGH EARLY" TYPE.
7. COAT STEEL STRAP W. BITUMINOUS ASPHALT COATING.

~—C

CiL

SR

B |

CUMMING
UTILITI

LATEST REVISION

12/01/2021

CITY OF CUMMING

DEPARTMENT OF UTILITIES

THRUST RESTRAINT SIZE CHART

UPWARD THRUST

DETAIL NUMBER:

S-18B

SCALE: NOT TO SCALE




END, TEE, OR PLUG

1/2 O.D POURING CONCRETE THRUST BLOCK

WRAP FITTING W/ 6MILPOLYETHYLENE BEFORE

BEND | SIZE A B c D |VOLUME| THRUST
DEGREES T 7 (IN) Fn |cuyps| LBs
APPROX
& 7.0 2.0 5 1.0 0.04 | 1,38
g 1.0 2.0 7 1.0 0.05 | 2,465
10" 1.0 2.0 9 1.0 0.07 | 3,850
M4 | 12 1.0 25 11 15 012 | 5550
A 14 20 25 11 20 024 | 7,550
W4 ONCRETE 1" 20 25 12 20 026 | 9,860
THRUST BLOCK 20 2.0 35 15 25 0.48 | 15,405
24 2.0 4.0 18 3.0 07 | 22,185
& 7.0 2.0 5 7.0 0.04 | 2,760
g 1.0 2.0 7 15 0.06 | 4,905
10" 1.0 2.0 9 20 01 7,665
12D END, TEE, OR PLUG 212 | 12 1.0 3.0 11 20 0.16 | 11,040
14" 20 35 11 25 037 | 15,025
16" 20 35 12 3.0 0.45 | 19,625
20° 20 2.0 15 2.0 0.74 | 30,665
NDISTURBED 24" 30 5.0 18 25 147 | 44,160
N A SOIL 6" 1.0 2.0 6 15 0.06 5,415
N g 1.0 25 7 20 01 9,625
P 10" 20 35 9 25 031 | 15,040
‘ : | 45 12" 20 35 11 3.0 0.41 | 21,655
- . 14 20 20 11 375 056 | 29,475
A ; ONCRETE 16" 3.0 5.0 12 2.0 1.45 | 38,495
iRyl ’ —\!  THRUST BLOCK 20 40 6.0 15 50 206 | 60,145
/- Lo 27 20 75 18 65 335 | 91,610
IR | & 7.0 25 2 20 0.13 | 10,005
cL . 7 20 3.0 14 3.0 0.38 | 17,785
— TT——T T T—1 10" 25 45 18 30 074 | 27,785
%0 12" 30 50 20 40 1.24 | 40,010
17 3.0 55 24 50 177 | 54,460
D ‘ 16" 20 65 26 55 291 | 71,125
20 20 8.0 7 70 468 | 111135
SECTION "A" 24" 5.0 10.0 40 8.0 85 | 160,035
& 7.0 25 2 15 01 7,070
NOTES: g 17 325 14 20 027 | 12,565
1. SOIL CONDITIONS SHALL BE VERIFIED BY THE ENGINEER —= 12 gg jg ;g 32-255 00-95; ;gggg
BEFORE THRUST BLOCK DESIGN IS IMPLEMENTED. AND 1% 30 50 >4 20 141 38,455
2. COVER GLANDS & BOLTS W/ POLYETHYLENE BEFORE PLUGS 16" 3.0 50 6 5.0 177 50265
PLACING CONCRETE. 20" 4.0 7.0 32 5.75 369 | 78,540
3. ALLOW CONCRETE TO SET UP A MIN. OF 6 HOURS BEFORE 24" 6.0 9.0 40 6.5 7.94 113,100
PLACING BACKFILL. MINIMUM DIMENSIONS FOR CONCRETE BLOCKING
DESIGN DATA

1. DIMENSION OF THRUST BLOCK IN FEET BASED ON 2000 POUNDS PER SQUARE FOOT SOLI BEARING PRESSURE AND 250 PSI

TEST PRESSURE. ACTUAL INSIDE DIAMETER OF DIP, CLASS 50, USED AS STANDARDS.

2. CONCRETE SHALL BE CLASS A, 3000 PSI. UNDER ADVERSE CONSTRUCTION CONDITIONS, CONCRETE SHALL BE "HIGH

EARLY" TYPE.

CITY OF CUMMING

DEPARTMENT OF UTILITIES

CUMMING
UTILITIES THRUST RESTRAINT:

LATEST REVISION DOWNWARD THRUST

12/01/2021

DETAIL NUMBER:

S-19

SCALE: NOT TO SCALE




‘—-‘ CENTERED
IN BLOCK

PVC

INSTALLATION.

'I'OfQUE SET SCREWS IN

ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS.
INSPECTOR MUST WITNESS

MINIMUM DIMENSIONS IN FEET FOR CONCRETE COLLAR ON DUCTILE
IRON PIPE TO BE USED WITH EMBEDDED DUCTILE IRON RETAINER GLAND.

PIPE A B Cc D E VOLUME| CONC | THRUST

SIZE CU YDS WT
4" 3'-6" 3'-0" 1% =5 1'-6" 1-0" 0.55 2230 3150
6" 4 -0" 3'-0" 2'-7" 2'-0" 1'-0" 1.15 4650 7070
8" 4 -6" 3'-0" 3'-0" 2'-3" 1-3" 1.5 6075 12,570
10" 5-2" 3'-0" 3'-2" 2'-7" 1'-3" 1.81 7330 19,635
12" 5-9" 3-0" 3-8" |2-105"| 1'-8" 2.34 9475 28,775
14" 6 -6" 3'-0" 4'-0" 3-3" 1'-9" 2.89 11,700 38,490
16" 6 -9" 3'-0" 4'-9" 3" =3 2'-3" 3.56 14,410 50,270

NOTES:

1. SOIL CONDITIONS SHALL BE VERIFIED BY THE ENGINEER BEFORE THRUST RESTRAINT DESIGN IS IMPLEMENTED.

2. PIPE MUST BE DUCTILE IRON.

DESIGN DATA:

1. DIMENSION OF THRUST RESTRAINT IN FEET BASED ON 2000 POUNDS PER SQUARE FOOT SOIL BEARING

PRESSURE AND 250 PER SQUARE INCH TEST PRESSURE. ACTUAL INSIDE DIAMETER OF DUCTILE IRON PIPE, CLASS
50, USED AS STANDARD.
2. CONCRETE SHALL BE CLASS A, 3000 PSI.

3. UNDER ADVERSE CONSTRUCTION CONDITIONS, CONCRETE SHALL BE "HIGH EARLY" TYPE.

4. ALLOW CONCRETE TO SETUP A MINIMUM OF 6 HOURS BEFORE PLACING BACKFILL.

CUMMING
UTILITIES

LATEST REVISION

12/01/2021

CITY OF CUMMING

DEPARTMENT OF UTILITIES

THRUST RESTRAINT
CONCRETE COLLAR

DETAIL NUMBER:

S-20

SCALE: NOT TO SCALE




2-1/2" MIN. 64m
SUPERPAVE ASPHALT
BASE COURSE OR MATCH
EXISTING DEPTH

1-1/2" MIN. 38mm
SUPERPAVE ASPHALT
SURFACE COURSE OR
MATCH EXISTING DEPTH

2" MIN. 51m
SUPERPAVE
ASPHALT BASE
COURSE OR MATCH

1-1/2" MIN. 38mm SUPERPAVE

ASPHALT SURFACE COURSE
OR MATCH EXISTING DEPTH

EXISTING DEPTH

SAWCUT
awcut .\ \ VERTICAL
VERTICAL 7 (TYP)
(TYP.) 5es0s0:0:0 0 0 0. 00 0 0.4
TACK COAT ) [io-0:0:0:0:0: 00505050, TACK COAT
(NOTE €) MIN. 12" | (NOTE 6)
MIN. 12" \ BENCH
BENCH | . (TYP.) | NOTE 7 8" MIN GAB
(TYP) 8" (MIN. OR PER
COUNTY STD.) GRADED
AGGREGATE COMPACT
0,
GAB TO 95% STD PROCTOR
SEE BEDDING DETAIL SEE BEDDING DETAIL
TYPE "A" ASPHALT
TYPE "A" ASPHALT PRIVATE ROADS
MATC COUNTY ROADS
EXISTING 1-1/2" MIN. 38mm SUPERPAVE 8" CLASS "A" CONCRETE
GRADE ASPHALT SURFACE COARSE 3000 PSI HIGH EARLY
TOP OF GRAVEL FOR EXISTING ASPHALT ROAD STRENGTH CEMENT TYPE Il
; SAWCUT
\ TOP OF PAVEMENT VERTICAL
(TYP.)
) ATCH EXIST.
MIN. 12 \ CONCRETE
BENCH | NOTE 7 ) THICKNESS
(TYP) 8" MIN GAB MIN. 12" OR MINIMUM 6"
BENCH NOTE 7
(TYP) AB

SEE BEDDING DETAIL

SEE BEDDING DETAIL

TYPE "B" GRAVEL
PRIVATE / COMMERCIAL

TYPE "C" CONCRETE
GDOT ROADS

NOTES:

1. FINAL APPROVAL OF PAVEMENT CUT REPAIRS RESIDES WITH THE AUTHORITY HAVING JURISDICTION. FOR GEORGIA D.O.T.
ROADS ALL MATERIALS AND METHODS OF INSTALLATION SHALL COMPLY WITH THE GEORGIA D.O.T. "STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION", LATEST REVISION.

2. BACKFILL SHALL BE PLACED AND COMPACTED IN 4-6" LIFTS, IN ACCORDANCE WITH CITY STD BEDDING DETAILS.

3. TRAFFIC CONTROL PLAN MUST BE APPROVED BY THE AUTHORITY HAVING JURISDICTION BEFORE WORK BEGINS.

4. FOR TYPE "C" PAVEMENT REPAIR THE POURED CONCRETE SHALL BE COVERED WITH TRAFFIC RATED STEEL PLATES A
MINIMUM OF 24-HOURS TO ALLOW ADEQUATE CONCRETE SET.

5. STABILIZATION STONE SHALL BE REQUIRED IN AREAS WHERE TRENCH BOTTOM IS UNSTABLE.6. TACK COAT REQUIRED
BETWEEN EACH COURSE.

7. MINIMUM TRENCH WIDTHS ACCORDING TO TRENCH WIDTH CHART STANDARD DETAIL.

8. PRIVATE ROADS SHALL HAVE A MIN. OF 6" DEPTH OR MATCH EXISTING. COMMERCIAL ROADS SHALL HAVE A MIN. OF 8"
DEPTH OR MATCH EXISTING.

DETAIL NUMBER:

S-21

CITY OF CUMMING

DEPARTMENT OF UTILITIES

O

CUMMING
UTILITIES

PAVEMENT CUT REPAIRS

LATEST REVISION

SCALE: NOT TO SCALE

12/01/2021




10'-0" MINIMUM FROM EDGE OF
STREAM BANK TO EDGE OF
STEEL ENCASEMENT

10'-0" MINIMUM FROM EDGE
OF STREAM BANK TO EDGE
OF STEEL ENCASEMENT

LANAILG

Ly

RIPRAF

SIZE PER GEORGIA
STORM WATER
MANAGEMENT MANUAL

AUDBUIAMIN A DA

| 18" MINIMUM BELOW
STREAM BED

f/-/ LTAT ]

CARRIER
PIPE

—ALL PIPING INSIDE CASING TO BE RESTRAINED

TEEL ENCASEMENT
SEE CASING DETAIL (S-15)

SEAL ENDS w/ 2 COARSE BRICK & MORTAR

CUMMING
UTILITI

LATEST REVISION

12/01/2021

DETAIL NUMBER:

CITY OF CUMMING

DEPARTMENT OF UTILITIES S 22
|

STREAM CROSSING

SCALE: NOT TO SCALE




DIM llAll

DIM IIBII

TN

GROUT BOTH SIDES

. 1 [] [
INLET INSPECTION m OUTLET
TEE (TYP.)
25 % RULE .
f RECAST |[BAFFLE4" THICK _ | ©
o s
DIM "E" DIM “F s &
. =
25%RULE 73 DIM "D
1
24 LENGTH
3
1/3 LENGTH —=
SIZING CHART
GALLON . - e ey e
oo | DA DIM "B DIM "C DIM "D DIM "E
1000 " o e T 10"
1500 90" 58" 72" 52" 40"
2000 112" 68" 80" PTE 310"
1500 PP ppe prpe =T 4o
3000 157" 97" 8-6.5" 60" 39"

\_CLEAR ACCESS OPENINGS —PRECAST BAFFLE 4" THICK

PLAN VIEW

OCKING FRAME & COVER,
AIR & GAS TIGHT

ADJUST TO GRADE

NOTES: THE 25 % RULE REQUIRES THAT THE DEPTH OF OIL AND GREASE FLOATING AND
SETTLED (DIMENSIONS "F" & "G") SHALL NOT BE EQUAL TO OR GREATER THAN 25 % OF
THE TOTAL OPERATING DEPTH OF THE TRAP.

CUMMING
UTILITI

CITY OF CUMMING

LATEST REVISION

12/01/2021

DEPARTMENT OF UTILITIES

OIL AND GREASE

INTERCEPTOR

DETAIL NUMBER:

S-23

SCALE: NOT TO SCALE




R/IW

| PUBLIC RIGHT OF WAY

| TRAFFIC RATED VALVE BOX
| \

FINISHED GRADE i [ | l {)Wr ‘;
N LA
\/X/\/\\\/\\\}\\/\\HF' DEPTH PER AN
\//\\//\ﬂ(/\\// 12" MIN. CUMMING ORDINANCES ~™~_| /\\///\

FROM LOW | =
PRESSURE
PUMP | — El | _
FLOW —3 TO
: 8 =1 o

BRICK BOTTO|

# 57 STONE, 6" MIN.

STAINLESS STEEL VALVE CURB STOP
WITH FEMALE PIPE THREADS AND
VALVE POSITION STOPS
(OPEN/CLOSED) WITH INTEGRAL

CHECK VALVE
E-ONE UNI-LATERAL KIT OR
APPROVED ALTERNATIVE
PADLOCK SHAFT
NOTE: DIAMETER
VALVE SIZE TO MATCH PUMP, 1.25" - 2", 1-1/4" - 2" ‘ 24"
CITY OF CUMMING DETAIL NUMBER:
O
DEPARTMENT OF UTILITIES S 2 4
]
CUMMING
UTILITIES LOW PRESSURE CONNECTION
LATEST REVISION SCALE: NOT TO SCALE
12/01/2021




GASKETED LID, FRP-

STRAIN RELIEF CORD
CONNECTOR

ELECTRICAL QUICK DISCONNECT\ PROTECTIVE CABLE
NEMA 6P (EQD) SHROUD (HDPE)
L \P
OWER / ALARM
304 STAINLESS CABLE 12-6 W/GND
STALL GUIDE RAILS
AS REQUIRED
—A— I NLET , GROMMET TO
QUICK DISCONNECT ASSY. (304 S.S. —V ACCEPT 4 5" 0.D. PVC PIPE
(STANDARD).
DUST COVER SUPPLIED FOR
SHIPMENT (NOT SUITABLE FOR
S.S. CAST BALL VALVE——__ | BURIAL)
DISCHARGE
1Y, FPT
e
/ SALARM
1w
MIN. 1%/4" DISCHARGE MIN
41.6 IN LINE (304 S.S.) o 36.0 IN
1057 mm I o I 26 IN 914 mm
TO = 18N 850mm  TOINLET
DISCHARGE CHECK VALVE— OFF 47 GAL
447 mm 179 L
z S 32 GAL
ANTI-SIPHON VALVE— /4 121 L

L4 ——T

HDPETANKDUALWALL,‘—/L’g // 730:." R ’ -

CORRUGATED 70 GALLON \
CAPACITY MIN.
14IN
| 345 mm
34 GAL

POSITIVE DISPLACEMENT GRINDER: 91L
PUMP EACH DIRECTLY DRIVEN BY A
MINIMUM 1 HP MOTOR

—# 57 STONE
12" MIN.

PUMP SHALL OPERATE AT 11GPM AT 40PSI.
SHUT OFF HEAD SHALL BE MINIMUM IF 240"
(CENTRIFUGAL PUMPS SHALL NOT BE ALLOWED)

ANTI-FLOATATION RING

CITY OF CUMMING

DEPARTMENT OF UTILITIES

CUMMING
UTILIT GRINDER PUMP
LATEST REVISION S I M P LEX 0 P E RATIO N

12/01/2021

DETAIL NUMBER:

S-25

SCALE: NOT TO SCALE




GASKETED LID;
FIBER REINFORCED

ELECTRICAL
QuicK DISCONNECT\

NEMA 6P (EQD) T

304 STAINLESS STEEL—=

GUIDE RAILS AS REQUESTED

QUICK DISCONNECT - _
ASSY. (304 s.s.)X’J\r’

S.S. CAST BALL VALVE

STRAIN RELIEF
CORD CONNECTOR

PROTECTIVE CABLE
SHROUD (HDPE)

POWER / ALARM
CABLE 12-6 W/ GND.

NLET, GROMMET TO ACCEPT 41/2"
0O.D. PVC PIPE (STANDARD). DUST
COVER SUPPLIED FOR SHIPMENT
(NOT SUITABLE FOR BURIAL)

DISCHARGE
1Y," FPT
#
/V
134" DISCHARGE ALARM
MIN. LINE (304 S.S.) 2 MIN.
416IN 36 IN
1057 mm &1 ON 26IN 914 mm
TO CHECK VALVE— — n = | 650 mm TO INLET
DISCHARGE | Do 18IN 47 GAL
— — 447 mm 179 L
ANTI-SIPHON VALVE— 32 GAL
/I 121L
T /
| = S —F | *
=~ ———— = — G
HDPE TANK DUAL WALL—/ S PSSO PSP s S S o s
CORRUGATED 70 GALLON " ——ANTI-FLOATATION RING
CAPACITY MIN. ‘ 30 !
POSITIVE DISPLACEMENT GRINDER PUMP 14IN
EACH DIRECTLY DRIVEN BY A MINIMUM 1 HP L 345 mm
MOTOR 24 GAL
91L
L4 57 STONE
12" MIN.

PUMP SHALL OPERATE AT 11GPM AT 40PSI. SHUT OFF HEAD SHALL BE MINIMUM OF 240'. (CENTRIFUGAL PUMPS

SHALL NOT BE ALLOWED)

CITY OF CUMMING

DETAIL NUMBER:

CUMMING
UTILITIES

DEPARTMENT OF UTILITIES S 26
|

GRINDER PUMP

LATEST REVISION DU PLEX OPERATION SCALE: NOT TO SCALE

12/01/2021




MARKER BALL TABLE

MARKER BALL # DESCRIPTION NORTHING EASTING ELEVATION: TOP OF PIPE OR FITTING
165-9312 36 IN X 45 DEG BEND 1526675.18 2300936.89 1196.60
245-3944 END 48" CASING 1522406.26 2302786.52 l 1224.20

] —

MARKER POST AND CAP TO
BE PROTECTED UNTIL

FINAL GRADE "
ESTABLISHED 6" MIN. ‘# PVC CAP
‘ ASPHALT |
¢ j 3'-0" MAX. r
| No.57 STONE
~ BACKFILL TO
2'-0" MAX. [ V/
PVC CAP e TOP OF PIPE
DIRT GRADE C)
. % \
i LOCATOR BALL
i \\
6" PVC SCHEDULE INSIDE MARKER POST i No. 57 STONE
40 SHALL BE KEPT FREE BACKFILL
INSTALL TRUE OF DIRT,GRAVEL AND @
AND PLUMB DEBRIS UNTIL MARKER i
BALL IS GPS LOCATED L
| / AND MEASURED
|
PIPE SIZE AND TYPE VARIES PIPE SIZE AND TYPE VARIES
DURING CONSTRUCTION FINISHED CONSTRUCTION

NOTES:

1. MARKER BALLS SHALL BE 3M DYNATEL SERIES EMS ID BALL MARKERS, MODEL NUMBER 1424-XR/ID FOR SEWER,

WITH LOCATOR 3M DYNATEL 2250M-ID-UU-3W-RT.

2. IN ASPHALT PAVING, CUT OFF MARKER POST TO BRING TOP OF CAP FLUSH WITH TEMPORARY PAVING.
3. MARKER BALLS SHALL BE INSTALLED ALONG & OF PIPE AT A MAXIMUM 200 FT INTERVALS, AT ALL TEES, BENDS

AND CASING ENDS.

CITY OF CUMMING

DEPARTMENT OF UTILITIES

CUMMING
UTILITIES

MARKER BALLS

LATEST REVISION

12/01/2021

DETAIL NUMBER:

S-27

SCALE: NOT TO SCALE




;

ONTAINER ENCLOSURE
/—CONTAINER

NOTES:

1. REQUIREMENTS FOR REINFORCED CONCRETE
PAD AND TURN-AROUND MAY VERY BY SITE.
VARIATIONS MUST BE APPROVED BY CITY.

2. YARD HYDRANT SHALL BE LOCATED INSIDE THE
DUMPSTER STORAGE STRUCTURE TO PREVENT
DAMAGE.

o
o
RN

~
(s

W

PZ BACK FLOW PREVENTER

3. WATER SERVICE LINE TO YARD HYDRANT
REQUIRED TO BE WRAPPED IN NO. 12 AWG
SOLID COPPER LOCATOR WIRE

4. SEE S-28B FOR DETAILS

AREA DRAIN WITH
SEDIMENT BUCKET

JOSAM 38820 SERIES

OR APPROVED EQUAL

o @ AND HOT BOX SEE W-37 " DIAMETER
<23 PIPE BOLLARD
w9 REEZE-PROOF CONC. FILLED
i i B ’—V YARD HYDRANT, (TYP.) PAINT
[T 12'-4" SAFETY
Ok L a"
] 233 116" MIN. =7 ] 1 YELLOW
4 oO0m [ ¥ T T TJT 11
= o) = 3 5 C/
waoo — 24" |
owz
Xz L @) / -
°09%
Zi0 8 2" STEEL n N t -
wo = W/ REINFORCING AN i
x 2 a Nt SLOPE[TO
A -8> alllN BRAIN A
| T A i 4
A 8" CMU (OR APPROVED EQUAL || i AN
3 SIDES, ROOF NOT SHOWN/_ 7 N |
CONTAINER
IN. R45' :3 $, —
/
4 - #6 VERT.

4 -# 6 DOWEL IN

6" DIAMETER PIPE BOLLAR
CONC. FILLED (TYP.)
PAINT SAFETY YELLOW

SOLID METAL
SWING GATE

GATE DROP PINS
MUST HOLD GATE IN
BOTH OPEN AND
CLOSED POSITIONS

MIN. 11°
OPENING

d|

REINFORCED
CONCRETE PAD
TO HAVE LIGHT
BROOM FINISH

2 -2 X 12 PRESSIRE|
TREATED, SEE S-28
FOR ADDITIONAL
FRAMING DETAILS

\

MIN. 13'-4"

DUMPSTER ENCLOSURE PLAN

DUMPSTER ENCLOSURE AREA PLAN

PAINT: INSIDE AND OUTSIDE TO

MATCH SURROUNDING BUILDINGS.

PAINT TO BE APPROVED BY CITY.

1o

DEPARTMENT OF UTILITIES
CUMMING

UTILITIES DUMPSTER ENCLOSURE SITE
LATEST REVISION

8/23/2023

CITY OF CUMMING

DETAIL NUMBER:

S-28A

SCALE: NOT TO SCALE




%" PLYWOOD ROOF DECK

ROOF TO MATCH

SURROUNDING BUILDINGS

2 X 4 PREFAB TRUS
@ 24" O.C.

18" (TYP.)

2 X 6 FASCIA BOARD

2-2X8
PRESSURE TREATED

%" X 8" LG. ANCHOR—
BOLT @ 32" O.C.

3000 PSI CLASS "A" CONGR

o
FINISHED GRADE (
SRR

PV

7z

| \A\

20" —

— -

12"

MIN. 10"
CLEARANCE
AT FRONT

DUMPSTER
CONTAINER

#5'S @ 8" E.W.
| CENTERIN SLAB

N

T ALTERNATE BLOCKS

BOND BEAM W/
2#5'S CONTINUOUS
TYP.

AT TOP COURSE ON
3 SIDES, #4 @ 32" TO
EXTEND TO TOP OF WALL

" CMU OR
APPROVED EQUAL
FILL ALL CELLS
WITH GROUT

5

145 @ 32" O.C.

24" LAP SPLICE

—#5 DOWEL W/ STD. 90° HOOK
AT END @ 32" O.C.MATCH

TYP.

6" # 57 STONE
AREA DRAIN WITH SEDIMENT BUCKET:

JOSAM 38820 SERIES OR APPROVED EQUAL

DOUBLE TRUSS

HARDI LAP SIDINGK
LADDER TRUSSES

BARRIER

6 MIL VAPOR

y M MASONRY REINFORCING
RS

LI

/7,
KRR

7N

4"PVC |

#5 CONT.
2 REQ'D,
COVER 3"

> —>

DUMPSTER ENCLOSURE
SECTION A-A

/—DOUBLE TRUSS

4" DIP "P" TRAP

N

ALTERNATE BLOCKS AT TOP
COURSE AS SHOWN ON 3
SIDES

#4 @ 32" 0.C. MUST EXTEND
TO TOP OF WALL (NOT GAP)

4

¥2-2x12

WA
BOLT

DETAIL "A"

%" ANCHOR

r _——LADDER TRUSSES

—————END WALL

TTT——2-2X12

DRAIN TO
SANITARY SEWER

HARDI LAP SIDING

PRESSURE TREATED
SEE DETAIL "A" AT LEFT)

SOLID METAL
SWING GATE

ROP PIN
y ONCRETE PAD
T SLOPE DOWNWARD

AWAY FROM
ENCLOSURE

—

PAINT: INSIDE AND OUTSIDE
TO MATCH SURROUNDING
BUILDINGS. PAINT TO BE
APPROVED BY CITY.

X

SR

!

N N

X X
RN,

STANNY K

KL
SECTION B-B

L 3w

N
R

O

CITY OF CUMMING

DETAIL NUMBER:

CUMMING
UTILITIES

LATEST REVISION

12/01/2021

DEPARTMENT OF UTILITIES

DUMPSTER ENCLOSURE

DETAILS

S-28B

SCALE: NOT TO SCALE




STANDARD MANHOLE
FRAME & VENTED BOLT
DOWN COVER VENT
HOLES (8) 1" HOLES.

LAT TOP

HIGH POINT

MANHOLE STEPS\

Al

| FORCE MAIN

/AIR AND VACUUM VALVE

4/)“ [ FINISHED GRADE

4" DIP SPOOL, FLG-PE———— | | ———4" DI BLIND FLANGE
LENGTH AS REQUIRED
:' _—2" GATE VALVE
© ™ | 4" DIP SPOOL, PE-FLG
MIN. SLOPE 0.5% g MIN. SLOPE 0.5%
B Ee— ——
T )
\;SEWER FORCEMAIN \
#57 STONE
4" x 4" TEE, MJ MEGA LU 6" MIN. AROUND PIPE
(SEE NOTE 1)
SECTION A-A
2" AIR AND VACUUM VALVE
SEE SECTION A-A
STANDARD MANHOLE
4"X4" TEE, M
A
NOTES:
1. FUSION WELD FOR TEE WHEN FORCE SEWER FORCEMAIN
MAIN IS HDPE.
2. AIR VACUUM FITTINGS SHALL MATCH PLAN VIEW
FORCE MAIN LINE MATERIAL.
DETAIL NUMBER:

CITY OF CUMMING

CUMMING
UTILITIES

AIR/VACUUM VALVE DETAIL

DEPARTMENT OF UTILITIES S 29
[

LATEST REVISION

12/01/2021

SCALE: NOT TO SCALE




3l_oll

BUTT FUSION WEL
UTT FUSION WELD

AA AA

USION WELD

= 7

PAY ITEM FOR CONNECTION

\SEE STANDARD DETAIL FOR THRUST COLLAR

DPE MJ ADAPTER

/—MEGALUG

DIP

(INCLUDING FUSION WELDS AND MEGALUG) STAINLESS STEEL RING INSERT IS REQUIRED FOR HDPE MJ

ADAPTER
PLAN
SEE STANDARD DETAIL-
FOR THRUST COLLAR \
BUTT FUSION WEL|
UTT FUSION WELD
o (e
[ o]
|
l L 4 CL
I I
o — O]
[ ol \#5 @ 12" E.W., E.F., 2" COVER

18"
MIN.

CONCRETE SHALL BE 3000 PSI REINFORCED STEEL SHALL MEET ASTM

A615, GRADE 60

SECTION A-A

CITY OF CUMMING

DEPARTMENT OF UTILITIES

CUMMING
UTILIT

LINE TRANSITION DETAIL

LATEST REVISION

12/01/2021

DETAIL NUMBER:

S-30

SCALE: NOT TO SCALE




ROW

AVEMENT li

—TYPICAL CHECK VALVE

30" AND BALL VALVE IN BOX
MIN. =ﬂ’—‘"='f4#

e -1/4" HDPE DR 11

LOW PRESSURE FORCE MAIN— SERVICE LINE
ACK 5'-0" ! ‘\I BACK 5'-0"
o OF ROW(IF AVAILABLE) * TYPICAL SHORT SIDE SERVICE OF ROW (IF AVAILABLE) |
|: / VARIES —>|<— VARIES '/=|

w

-FT MINIUM (SEE
OTE 3) |

[ ]
1 >4 T

1-1/4" HDPE DR 11 SERVICE LINE—/

4" HDPE DR 17 CASING, DIRECTIONALLY DRILLE
(SEE NOTE 1&2)

4

1

TYPICAL LONG SIDE SERVICE

NOTES:

1.

IN THE EVENT CASING IS NOT PRESENT ON LONG SIDE LOT, BORING SHALL BE PERMITTED. WHEN CASING DOES
EXIST - 1.25" PIPE SHALL BE INSERTED THROUGH CASING TO COMPLETE THE INSTALLATION FROM THE FORCE
MAIN TO SERVICE CONNECTION.

NO ROAD CUT WILL BE PERMITTED UNTIL 3 ATTEMPTS HAVE BEEN MADE AT BORING OR LOCATING CASING. NO
PAVEMENT CUTS WILL BE PERMITTED WITHOUT APPROVAL OF THE CITY INSPECTOR AND THE (CITY, COUNTY, OR
STATE) ROAD ENGINEER.

3-FT COVER (MIN.) FROM SURFACE TO TOP OF SERVICE PIPE APPLIES TO SUBDIVISION ROADS. FOR STATE
ROADS AND COUNTY ROADS, SAID MINIMUM CLEARANCE SHALL BE 4-FT.

ALL CUTS IN PAVEMENT SHALL BE REPAIRED IN ACCORDANCE WITH EITHER GA D.O.T. OR FORSYTH CO.
STANDARDS. CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER DITCH COMPACTION, CUT BACK OF DITCH
SIDES AND PAVING OF THE REQUIRED CONCRETE SUB-BASE AND PLATING THE DITCH TO ALLOW TRAFFIC FLOW
WHILE CONCRETE IS SETTING UP. STEEL TRAFFIC PLATES WILL COVER POURED CONCRETE FOR A MINIMUM OF
24 HOURS.

WET TAPS SHOULD REQUIRE DOUBLE STRAP SADDLE AND CORP STOP, OR PROPER HDPE FUSE FITTING FOR
TAP.

APPROVED TAPPING SADDLE REQUIRED ON PIPE SIZED 3' (INCHES) OR ABOVE WITH REQUIRED GATE VALVE.

DETAIL NUMBER:
CITY OF CUMMING
DEPARTMENT OF UTILITIES
CUMMING S-31
UTILITI LOW PRESSURE INSTALLATION -

LATEST REVISION LONG SIDE AND SHORT SIDE

SCALE: NOT TO SCALE

12/01/2021




EXISTING PAVEMENT ——
(DEPTH VARIES)

1'-8" SQUARE

PROPOSED
RESURFACE
COURSE
(VARIES FROM
3/4" TO 2")

EDGE SHALL BE
VERTICAL CUT FOR
A MINIMUM DEPTH OF 5"

CONCRETE

(D.O.T. SECT. 430)
W/ BLACK DYE TO MATCH

4" GRAVEL BASE

UNDISTURBED EARTH

OR BASE

EXISTING PAVEMENT

GENERAL NOTES

1. IF REPLACEMENT IS NECESSARY, VALVE BOX SHALL BE APPROVED STANDARD CAST IRON

EXISTING VALVE BOX

ADJUSTABLE WITH A MIN. DIA. OF 5 1/4" THE CASTING SHALL BE COATED WITH COAL-TAR PITCH
VARNISH. THE LID SHALL BEAR THE WORD "WATER" OR THE LETTER "W". BOXES SHALL BE EQUAL TO
VULCAN PATTERN V V B-4. NO EXISTING VALVE BOX SHALL BE REUSED IF CRACKED, OR OTHERWISE
DAMAGED, OR IF FOUND INAPPROPRIATE FOR SERVICE IN THE LOCATION.

2. VALVE BOX SHALL BE CLEANED OF ANY EXISTING DEBRIS, DIRT, SILT, GRAVEL, ETC AND/OR

STRAIGHTENED TO ENSURE POSITIVE ACCESSIBILITY OF THE VALVE OPERATING NUT OR HANDWHEEL

3. CONCRETE FOR COLLAR SHALL BE A MINIMUM OF 10" DEEP OR FROM THE TOP OF THE VALVE BOX,
FLUSH WITH THE NEWLY RESURFACED PAVEMENT, TO UNDISTURBED EARTH. REINFORCEMENT SHALL
BE CUT-TO-FIT MAT OF 6" X 6", 10 X 10 GAUGE WELDED WIRE FABRIC.

CUMMING
UTILITI

e LATES L REVISION

12/01/2021

CITY OF CUMMING

DEPARTMENT OF UTILITIES

TRAFFIC-RATED CLEANOUT BOX

DETAIL NUMBER:

S-32

SCALE: NOT TO SCALE




REMOVE MH RING & COVER,
CONE, AND/OR BARREL TO A
MIN OF 2'-0" BELOW EXISTING
GRADE ELEVATION

il —

2'-0" MIN

SAW CUT /

SELECT BACKEFILL
COMPACTED TO
98% PROCTOR

AW//

GRADE

GRADE

INSTALL PRECAST
CONCRETE MANHOLE
TOP H20 RATING 8"
MINIMUM THICKNESS
Ey e i L
" FIELD
" |=— VERIFY —]
BLOCK ALL PIPE SIZE FILL MANHOLE WITH #57
OPENINGS WITH 3/4" x ) /_ STONE TO PRECAST TOP
PLYWOOD . U
\\ 7‘//

CITY OF CUMMING

- DEPARTMENT OF UTILITIES
CUMMING
UTILITIES MANHOLE ABANDONMENT

LATEST REVISION

12/29/2021

DETAIL NUMBER

S-33

SCALE: NTS




e B il
iR i
) e B N\
?PIPE /1T

NOTES
1. RESHAPE AND FILL EXISTING CHANNEL AS NECESSARY TO PROVIDE SMOOTH
CONTOUR BETWEEN INCOMING AND OUTGOING PIPES.

2. CONCRETE CLASS 4000, APWA SECTION 03 30 04

DETAIL NUMBER
CITY OF CUMMING
w = DEPARTMENT OF UTILITIES -34
CUMMING S 3
UTILITIES ABANDON PIPE AT EXISTING
LATEST REVISION MAN HOLE
12/29/2021 SCALE: NTS




7 FT HIGH CHAIN LINK FENCING WITH THREE
STRANDS OF BARBED WIRE

TYPICAL ELECTRICAL
BUILDING LAYOUT

N\

o) ] o) o) o)
Y Y Y Y
EMERGENCY AN /
STANDBY BURIED PIPE FOR ROOF RADIO ANTENNA
GENERATOR RUNOFF -OFFSITE BEYOND TOWER FOR RTU
_SER FENCE
POURED
GUTTER DOWNSPOUTS ON WETWELL TOP
/ BACK OF BUILDING \
— POURED
HEATER ]\
SCADA RTU EXTERIOR
REMOTE TERMINAL WALL LIGHT
UNIT BY J.K. DUREN PLUG\\[ FIXTURE 7
GFIC " Red t+ +
Emergency tot ]
WALL MAIN POWER Failure ot
— PLUG DISCONNECT Light U
GENERATOR 17| GFIC + 4+
AUTOMATIC TWO EACH, -
TRANSFER TWO-BULB
SWITCH WITH FLUORESCENT + ot
AUTOMATIC LIGHT FIXTURES L
EXERCISE t+ +
CYCLING o+
ELECTRICAL PANEL FOR —— [ T
LIGHTING, FAN, UNIT \
HEATER, AND ETC.
ELECTRIC LOUVERED 1
VENT FOOR LEVEL
= PUMP CONTROL PANEL BY
EXTERIOR i STACON WITH VERBATIM
LIGHT WALL AUTODIALER, SOFT START
FIXTURE PLUG MOTOR CONTROLLERS, ETC.
GFIC WALL
PLUG GFIC
EMERGENCY STANDBY — UNITED POWER TVSS
GENERATOR TRANSIENT VOLTAGE
SURGE SUPPRESSOR
EXTERIOR LIGHT FIXTURE

CITY OF CUMMING

DETAIL NUMBER:

CUMMING
UTILITIES

DEPARTMENT OF UTILITIES

ELECTRICAL BUILDING LAYOUT

PS-1

LATEST REVISION

11/9/2021

SCALE: NOT TO SCALE




TYPICAL PUMP STATION LAYOUT
ELECTRICAL BUILDING FRONT VIEW

— ALUMINUM
EMERGENCY GUTTER WITH METAL
STANDBY DOWNSPOUT
GENERATOR ROOF
1 !
|I||||IIIIIIIIIIIIIIIIIIII|
i s
[ L
T ||
T |
T T
T |
T | T | I |
L] =95 L
T T
o - [
T |
- LHO N <

— ALUMINUM GUTTER WITH
DOWNSPOUT

SCADA RADIO ANTENNA

TOWER FOR RTU

COO—
| |
ELECTRIC
HOIST EMERGENCY
WITH BYPASS
GRIP-EYE | H';'Z'I':SP
SYSTEM i
\ M m

13

PUMP CONTROL A
PANEL BY STACON

CONCRETE
FILLED
BOLLARDS

\— GFI WALL OUTLET

CITY OF CUMMING

CUMMING

sl WASTE WATER PUMPING STATION

= DEPARTMENT OF UTILITIES

LATEST REVISION ELEVATION VIEW

11/9/2021

DETAIL NUMBER:

PS-2

SCALE: NOT TO SCALE




RADIO ANTENNA TOWER

POWER POLE W/
EMERGENCY SECURITY LIGHT
STANDBY
GENERATOR CAST IN PLACE WET WELL
CONCRETE BLOCK & VALVE BOX COVERS &
OR BRICK PUMP CONTIGUOUS AREAS
ELECTRICAL CONTROL
BUILDING PANEL CRANE AND
ELECTRIC HOIST
STATION
BYPASS
METAL Rt PIPING
ROOFING o —— HOOKUP
+ + + ﬂ
+.+.+.+
SEE NOTE 3
N . WATER SERVICE & RPZ
T BACK FLOW
u ............................. PREVENTION & FROST
o 9 0 T = D PROOF YARD HYDRANT
'''''''''' CONCRETE - - - - - o VEDAREAS. ..
..... FILLEDNOTE1
.......... BOLLARDS oo NONR
SIX INCHES OF
WASHED #57 STONE
ON ALL UNPAVED
SURFACES
NOTE:

1. PAVED DRIVEWAY MINIMUM 20 FT WIDE WITH TURN-AROUND. MINIMUM TURNING RADIUS 32 FT.
PAVED AREAS SHALL BE 3000 PS| CONCRETE OR ASPHALT (6 INCH BASE CRUSHER RUN WITH 2
INCH MINIMUM ASPHALT PLANT MIX & 1 INCH MINIMUM TOP LAYER TYPE "E" ASPHALT).

2. CHAIN LINK FENCE MAXIMUM HEIGHT 7 FOOT INCLUDES TOP THREE STRANDS OF BARBED WIRE.

3. WET WELL SHALL INCLUDE AN ACCESS HATCH AND TRASH BASKET. NO STEPS ARE ALLOWED.

4. REFLECTIVE PUMP STATION SIGNAGE AT FRONT ACCESS GATE

DETAIL NUMBER:
CITY OF CUMMING
w = DEPARTMENT OF UTILITIES
CUMMING PS-3
UTILITIES WASTEWATER PUMPING STATION
LATEST REVISION SITE LAYOUT SCALE: NOT TO SCALE
07/14/2017 .




1/4" [6.35mm] DIAMOND

PLATE ALUMINUM COVER
ALUMINUM

EXTRUDED

HINGE REMOVABLE

FRAME BRACKET KEY WRENCH
(WELDED) W/ DETENT
| ikilyg
;‘:‘“ 23/_4" « ‘ &3] cy \_/41_— .-,4.\'.:_/‘”;.4.
B eraeriereg s |
R LOCK TRV
- . HINGE 9 . ANCHOR
3% —o] - SIZE (WIDTH) - - 33"
- MASONARY OPENING -
RED VINYL GRlP\CQLKf
AUTOMATIC HOLD s
SECTION OPEN ARM j
SHOWING 4=
NEOPRENE =
CUSHION © A i\
ROD— \
RETAINER TORSIONICAM
OPERATING
NOTES. MECHANISM

1. ACCESS HATCH SHALL BE TYPED K (SINGLE LEAF) OR KD (DOUBLE LEAF) BY
BILCO COMPANY OR EQUIVALENT AS APPROVED BY THE CITY. PEDESTRIAN RATED
FOR 150 PSF AND LIFT ASSISTANCE FOR EASY ONE-HAND OPERATION.

2. ALL ACCESS DOORS AND HATCHES MUST HAVE SECURITY CAPABILITY OF A
PAD LOCK AND KEYED TO MATCH THE CITY'S STANDARD PUMP STATION LOCK.
LOCKS AND SPARE KEYS SUPPLIED BY T HE CITY.

DETAIL NUMBER:

CITY OF CUMMING

o’ = DEPARTMENT OF UTILITIES
CUMMING PS-4
UTILITIES WET WELL ACCESS HATCH

LATEST REVISION

SCALE: NOT TO SCALE

07/14/2017
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ZECCENTRIC PLUG CHECK VAL\;E WITH

HYDRAULIC CYLINDER OPERATOR BY DEZURICK

CUMMING
UTILITIES

LATEST REVISION

CITY OF CUMMING

DEPARTMENT OF UTILITIES

VALVE VAULT FOR DUPLEX STATION
WITH ECCENTRIC PLUG CHECK VALVES

DETAIL NUMBER:

PS-5

07/14/2017

SCALE: NOT TO SCALE




GREEN STANDING SEAM STEEL ROOF
5/8" PLYWOOD ROOF DECK

2 x 4 PREFAB. TRUSS @ 24" O.C.

4" FIBERGLASS 'BATT

INSULATION 7

1/2" PLYWOOD ROOF DECK

PAINTED TAN COLOR

3/8"x 8" LG. ANCHOR BOLT @

16" O.C. (FILL CORES W/CONC.)

2 x 8 PLATE

1 l_6ll

zJ\,_z\
J\,_

#4 @ 16" O.C. (FILL

CORES W/CONC.)

2!_6" »

GUTTER

2x6 FASCIA
1/2" PLYWOOD SOFFIT

2x4 LOOKOUT & NAILER

6" SCREEN VENT CONT.
OUND WOOD TRIM

8" CMU PAINTED TAN COLOR
INSIDE AND OUTSIDE

|
4" GRAVEL

v

—_—] | ——

<
N

Y

6 MILL VAPOR BARRIER

TYPICAL WALL SECTION

N.T.S.

#5 CONTINUOUS 2 REQ'D

CITY OF CUMMING

DETAIL NUMBER:

CUMMING
UTILITIES

DEPARTMENT OF UTILITIES

ELECTRICAL BUILDING

PS-6

LATEST REVISION

TYPICAL WALL SECTION

07/14/2017

SCALE: NOT TO SCALE




2 x 4 PREFAB. TRUSS @ 24" O.C.

DOUBLE TRUSS
LADDER TRUSSES
END WALL
GABLE VENT AT
BOTH ENDS\ Su— / )
/ \

1 |_6l|

FRAMING DETAIL AT GABLE

DETAIL NUMBER:

CITY OF CUMMING

DEPARTMENT OF UTILITIES
CUMMING PS-7
UTILITIES ELECTRICAL BUILDING
LATEST REVISION FRAMING DETAIL AT GABLE

SCALE: NOT TO SCALE

07/14/2017




EXIsT, GRADE

4" FIBERGLASS
BATT INSULATION

ELECTRICAL
BUILDING
ELECTRICAL
BUILDING

#4.@ 10"

f

24" WIDE x 12" HG GABLE
VENT, AT BOTH ENDS

GUTTER

—~——DOWN
SPOUT

Il 2"‘ .

FINISHED GRADE Y

6" #57
STONE

4ll
GRAVEL

6 MILL
1'-0" VAPOR
BARRIER

-\~SPLASH PAD
#5
CONTINUOUS

2 REQ'D

CUMMING
UTILITIES

LATEST REVISION

07/14/2017

CITY OF CUMMING

DEPARTMENT OF UTILITIES

ELECTRICAL BUILDING
STRUCTURAL DETAILS

DETAIL NUMBER:

PS-8

SCALE: NOT TO SCALE




CONCRETE
REINFORCING BASE

30" HEIGHT

T e A . | [ =t
= \H \H JI=] e N i ==
= =TT ||| =]

— R — ] 1 Lo

SPECIFICATIONS:
Z1385 POST HYDRANT SERIES NON-FREEZE POST HYDRANT. COMPLETE WITH

GALVANIZED STEEL CASING AND CAST ALUMINUM CASING GUARD, ALL
BRONZE INTERIOR PARTS, BRONZE SEAT AND REPLACEABLE SEAT WASHER,
AND NON-TURNING OPERATING ROD.

YARD HYDRANT

DETAIL NUMBER:

CITY OF CUMMING

o DEPARTMENT OF UTILITIES
CUMMING PS-g
UTILITIES YARD HYDRANT

LATEST REVISION

SCALE: NOT TO SCALE

08/20/2017




4|

12' FOR ENTRANCE

~ SEE PLAN FOR WIDTH OF ASPHALT
PAVEMENT AT PUMP STATION

1" ASPHALTIC CONCRETE

FOR
SHOULDER

TYPE "E" OR "F"

6" GRADED
AGGREGATE
COMPACTED TO
100% MODIFIED
PROCTOR

4l

PRIME COAT (0,15 TO
0.30 GAL. PER SQ. YD.)

1-1/2" ASPHALTIC
/  CONCRETE TYPE "B"

FOR
SHOULDER

" / \—6" GRADED AGGREGATE BASE COURSE
12° SUBGRADE COMPACTED TO 100% MODIFIED PROCTOR

COMPACTED TO
98% S.P.D.

ASPHALT PAVING DETAIL

CUMMING
UTILITIES

LATEST REVISION

07/14/2017

CITY OF CUMMING

DEPARTMENT OF UTILITIES

ASPHALT PAVING DETAIL

DETAIL NUMBER:

PS-10

SCALE: NOT TO SCALE




3/8" EXPANSION JOINT W/ PRE-MOLDED
JOINT FILLER @ EVERY 24’

" . e s o ‘- < . i . _-<.
CLASS "A"
CONCRETE
6"0" — 6'_0" —_— 6'-0"
4'-0" M
L N |
“—TOOL JOINT BROOM FINISH

PROVIDE 1/2" PRE-MOLDED EXPANSION JOINT
AT INTERSECTION OF SIDEWALK WITH OTHERS
STRUCTURES AND AT CHANGE OF DIRECTION

SIDEWALK DETAIL

CUMMING

UTILITIES

LATEST REVISION

07/14/2017

CITY OF CUMMING

DETAIL NUMBER:

DEPARTMENT OF UTILITIES

SIDEWALK DETAIL

PS-11

SCALE: NOT TO SCALE




GROUND
SURFACE

CAST IRON COVER

IN UNPAVED AREA

<

T
[
4

BASE OF VALVE
BOX SHALL NOT
REST ON VALVE

BLOCK
SUPPORTS

COMPACTED
#57 STONE

)

CAST IRON
VALVE BOX

BASE OF VALVE BOX
SHALL NOT REST ON
PIPE

APPLIED FOR BURIED GATE VALVE,
BUTTERFLY VALVE AND PLUG VALVE

CITY OF CUMMING

DETAIL NUMBER:

CUMMING
UTILITIES

DEPARTMENT OF UTILITIES

BURIED VALVE DETAIL

LATEST REVISION

12/01/2021

PS-12

SCALE: NOT TO SCALE




3/4" REDUCED PRESSURE ZONE — COVER BY SAFE-T-COVER
BACKFLOW PREVENTER WITH MODEL 100S-AL
BALL VALVES & STRAINER BY PHONE (800) 245-6333

WATTS SERIES 009-QT-S

ﬁ

) QUICK COUPLING
/ CONNECTION
(BOTH SIDES)

CONCRETE PAD
%18" W x 43" L x 16" DEEP

|

11T
IN

R = TT=11=1]]
'.<_ | Ly —
+ " HIEI=IF

a .4||:|||:||I'

AT I ILIULG LGNGO RSNy
AATTLILILILLLLAAN LA AN AR AN AR AR Y
ATTINIITIITITIIIMILILAUNAR RN
ATTIITIITIIILILTILULILIANAAOAAARRRY

1" COPPER

1" COPPER

UTILITIES

LATEST REVISION

07/14/2017

DETAIL NUMBER:

CITY OF CUMMING
DEPARTMENT OF UTILITIES PS-1 3

RPZ BACKFLOW PREVENTER

AND HOT BOX

SCALE: NOT TO SCALE




THREE STRANDS BARBED WIRE INCLUDED 45°
DIAGONAL TRUSS BRACE, 3/8" @

CORNER POST

HORIZONTAL BRACE~\ GATE
" ey i T
g TENSION [+ o 1 ‘
T WIRE 1 j
: GATE —
£ DOME FOR
LINE POST }
DRAINAGE POST 2

DETAIL NUMBER:

o

CUMMING

UTILITIES

CITY OF CUMMING

DEPARTMENT OF UTILITIES

CHAIN LINK FENCE DETAIL

LATEST REVISION

07/14/2017

PS-14

SCALE: NOT TO SCALE




90 DEGREE BEND WITH
CONCRETE BLOCKING

STUB-OUT
FORCEMAIN

HDL BALL
CHECK
VALVE
BY ITT
PLUG FLYGT
VALVE vw(vvvvvvvvvvvv
4 AVARVAA VAL VAL VAL VALV Y V \
v | B /
v v v
= \I = 57—\
VV VV - \_ﬂ
/ v v v
PLUG VVY 2] VV‘ “V WETWELL
VALVE a o
= N B
CROSS, s v N
MJ v
I v S
DIP DRAIN-" vv/vvvvvvvv\vvv

90 DEGREE BEND J
WITH CONC PLUG
BLOCKING VALVE
HDL BALL
CHECK VALVE
BY ITT FLYGT
DETAIL NUMBER:
CITY OF CUMMING
DEPARTMENT OF UTILITIES P S 1 5
CUMMING )

UTILITIES EMERGENCY BYPASS PIPING DETAIL

LATEST REVISION

SCALE: NOT TO SCALE
07/14/2017




25

EMERGENCY STUB-&

6'-0"x 10-0" PRE-CAST BOX
(TOP SLAB NOT SHO!

SEE POTABLE WATER PIPING SCHMATIC

8" DRESSER COUPL

(TYPICAL OF 3)
3

ANCHOR BOLTS ¢ )

(4 REQ . CR—

oV - .
CONCRETE BL( A T~

3/4" COPPER WATER SERVICE 1"

MIXER —
4" DIP DRAIN
SEE SECTION F-F 6" DIP VE
0"x 30" 12" THICK MIN
CONCRETE BLOCK

3/4" ANCHOR BOLTS
4 REQ'D

12-0" DIA.
PRECAST MANHOLE

TOP SLAB: 14'-0"x 14'-0"x 18"

BOTTOM SLAB: 14'-0"x 14-0"x 18"

BOTTOM SLAB IS TO BE CAST MONOLITHICALLY
WITH WALL

ALUM. LADDER WITH
SAFETY HARNESS SYSTEM

3/4"
18" DIP INFLUENT PIPE
8" PLUG VAL - POLYBOND LINING BY
30°% 30" 12" THICK AMERICAN DUCTILE IRON
T~ PIPE CO. OR APPROVED
X X - EQUIVALENT
/N N
— H
o an 1
sop || | |eor | | /\ A )B
P— Ay \ CLPUMP
8"x 8" TEE, M ! - = ©) B
WITH CONC. BLOCKING I 1 \ |_ / \ \
L AN o
F [— e— ll 1 3-2 F
" | eor @ ; - L; \ l
16" DIP —t- H T i CL WET WELL
-} 1 CLPUMP
© I - 8'DIP [ @ = T
N | 7\ :
16"x 8" CROSS, 8'DIP @ | | e op |_ \ AN ~ !
IIH \\ i R -\, |cLpump
\
. © = e/ /
il [N (N
8" x 90° BE M \
WITH CONC. BLOCKING 1 I 1 N /
16"x 8" REDUCER, ¥t~ 8" PLUG VALVE
(TYPICAL OF 3) ~
4 1/2" GLYCERIN FILLED PRESSURE GAUGE, 0-300 PSI, 8" DIP SLEEVE, MJ
2 PSI GRADUATION, GRAINGER STOCK NO. 1X672, PAGE 142! . (TYPICAL OF 3!
1/2" TAP AND 1/2 * PLUG VALVE ( ) y kﬁg%i?gg: AL'T@: z@scfw
(ONE FOR EACH DISCHARGE ) g

8" ECCENTRIC PLUG CHECK VALVE WITH

HYDRAULIC CYLINDER OPER{TOR
BY DEZURICK, GS-12-
(TYPICAL OF 3)

1/2" TAP AND 1/2 " PLUG VALVE
END FITTING TO FIT PRESSURE
GAGE CONNECTION

(ONE FOR EACH DISCHARGE PIPE)

36"x 36" (CLEAR OPENING) ALUM. ACESS COVER

48"x 119" (CLEAR OPENING) ALUM. ACESS COVER

\ CRANE SERVICE LIMIT (9*-2" RADIUS)

CUMMING
UTILITIE

LATEST REVISION

07/14/2017

CITY OF CUMMING

DEPARTMENT OF UTILITIES

TRIPLEX STATION WITH
EMERGENCY BYPASS PIPING

DETAIL NUMBER:

PS-16

SCALE: NOT TO SCALE
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6" DIP VENT

6" x 90° BEND, FLG

CUMMING
UTILITIES

CITY OF CUMMING

LATEST REVISION

07/14/2017

DEPARTMENT OF UTILITIES

WETWELL VENT DETAIL

DETAIL NUMBER:

PS-17

SCALE: NOT TO SCALE




10" |

JIB CRANE: SEE PLAN FOR LOCA
4,000 LBS. LOAD RATING
31' VERTICAL LIFTING DISTANCE [l |]|

SEE PLAN FOR LOCATION
BY GORBEL INC. MODEL FS300-14-12 | |

1.25" DIA. HEADED ANCHOR BOLT [ ———— ELECTRIC CHAIN
ASTM A307, GRADE A (6 Rea HROSTLBS. LOAD RATING

PRE-CAST 14" DIA. HOLE, PATCH WITH NON-SHRINK GROUT
MUST BE WATERTI

8" DIP SLEEVE,
ITT FLYGT GRIP-EYE LIFTING SYSTEM REQUIRED
3'-6"x 3'-6" ALUNMCCESS COVI

3 1/2" GLYCERIN FILLED PRESSURES{\GE

SEE PLAN
/— 3045S. UPPER GUIDE CLEARANCE 96"
BAR BRACKET
6" THICK #57 ST
(SLAB) LIFTING HOQK
TOP VALVE BOX ELEV. 1100.00
L | o 110050
STEPS @ 12" C.C. | b
3/4" COPPER
. WATER SERVICE 7 SEES
- 8'x 90°
60" BEND, FLG
o | — 304 5.5. LIFTING CHAIN
8" DIP -
L. 1006 | ToeacHrume 5.0
T DP
ALUMINUM LADDER WITH
] | |~ SAFETY HARNESS SYSTEM
a ] E N
NON-SHRINK GROUT (F¥P.) 4" DIP DRAIN : (SEE DETAIL BELOW)
GROUT, SLOPE TO DRAI A | — v o
g 'Y = -
8" PLUG VAL = o PRECAST HOLE
8" CHECK VAL o ] COORDINATE WITH LINKSEAL
LINKSEAL: @ MANUFACTURER FOR
CONCRETE SUPP z EXACT HOLE DIAMETER 206"
4" FLAP VALVE
8" DRESSER COUPL CL ELEV. 1092 —/_ © E _\—
o] b
4" CAST IRON P Tl /,f" s H = 18" DIP, 30" LG
= :
1 2
3"SCH. 40304 S.8. PIPE_|—] H < INV. 1085.50
GUIDE BAR
—=] | 12'MIN. I . 6-0"
H —H 18" DIP INFLUENT )
BACKFILL COMPACTED TO 98% S.P.D ALARM ON \ I 0
i LAG PUMP_ON 6" 1 -
\ o
LEAD PUMP ON 12 L N s
I
24" a ]:[ H __\_ 6.3t
m -3
PUMPS OFF 1l 410"
(ALSO ALTERNATES 40"
LEAD/LAG/STAND BY SEQUENCE) =/ -
27 \
— el 1080.00
// 2o
GROUT
140" SQUARE x 18" THICK BASE SLAB IS TO BE POY g —
MONOLITHICALLY WITH WATL \
MULTITRODE LEVEL MONITORING
WET WELL SHALL MEET THE REQUIREDFEASEM C478 8 LONG, 6" SENSOR INTERVAL N o 57 STONE
WET WELL DIMENSIONS AND GEOMETRY SHOWN AS PER FOLEY PRODUCTS CO 14-0" SQUARE:

PHONE: (770) 251-0296

SUBMIT WET WELL AND VALVE BOX SHOP DRAWINGS TO THE ENGINEER FOR SECTION F—-F
APPROVAL BEFORE PURCHASING.

INSIDE WALLS OF WET WELL, VALVE BOX, AND PIPES IN SIDE WET WELL
SHALL BE COATED WITH A TWO PART EPOXY, BY INDURON RUFF STUFF 2100
COAL TAR EPOXY OR TNEMEC HI-BUILD TNEME TAR 46H-413.

DETAIL NUMBER:

CITY OF CUMMING

W = DEPARTMENT OF UTILITIES
UTILITIES WET WELL CONFIGURATION

LATEST REVISION (EXAM P LE O N LY)

SCALE: NOT TO SCALE
07/14/2017
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	Binder1
	Cumming Standards Manual-Sewer and Pump Station
	SECTION 100 GENERAL
	101 PURPOSE OF THIS DOCUMENT
	1. The City of Cumming Sewer System Technical Standards and Details provide standard design direction and construction standards for improvements within the City of Cumming Service Area. The standards herein govern improvements dedicated to the public...
	2. These Standards shall apply to, regulate, and guide preparation/design of plans for construction of utilities, drainage, sewer system(s), site access, and related public improvements, and shall set guidelines for all private works which involve dra...

	102 USE OF THIS DOCUMENT
	1. This document shall be used jointly with the City's Comprehensive plans, including Cumming's Water, Sewer and Storm Water Master Plans, which provide utility services to the community such as water supply, sewer conveyance, storm water management, ...
	2. This Manual is updated regularly to reflect the current minimum and uniform requirements from the City of Cumming adopted Codes and Ordinances. They shall be applied jointly with the latest issue of federal and state regulations. When the provision...
	3. The City of Cumming reserves the right to revise/update these standard details and technical standards manual without notice, as well as revise/update specific construction specifications to achieve their intent and compliance with the City’s maste...

	103 TRAFFIC CONTROL AND SAFETY

	SECTION 200 SANITARY SEWER PUMP STATIONS
	201 PUMP STATIONS PROHIBITED
	1. Pump stations or grinder pump systems will only be allowed in those areas where gravity sewer is not feasible. The City will determine the feasibility of gravity sewer in each case, independent of costs to the developer/owner.

	202 REGISTERED PROFESSIONAL REQUIRED
	1. All reports, plans, and studies that are submitted to the City of Cumming must be approved by and carry the seal of a professional engineer qualified to design sewerage conveyance systems and treatment facilities in the State of Georgia.

	203 STATE REQUIREMENTS
	1. Georgia EPD Approval – The City holds “Delegation of Authority” as granted by GA-EPD to review and approve most sanitary sewer extensions.
	2. Sanitary Sewer Extension Submittal Form – Larger sewer system improvements require GA-EPD concurrence. A Sanitary Sewer Extension Submittal Form must be completed by the developer and submitted to the City of Cumming who will then submit to GA-EPD....

	204 PLANNING AND ZONING REQUIREMENTS
	1. The developer/owner/contractor holds responsibility for ensuring planning and zoning compliance by contacting the City of Cumming Planning and Zoning Department. Compliance includes, but is not limited to, any variances, stream/waters of the state ...

	205 LEGAL DOCUMENTS AND REQUIREMENTS
	1. Easements – It is the responsibility of the developer/owner to obtain, at no expense to the City of Cumming, all easements and properties associated with a pump station, force main, and gravity sewer collection system. Easement documents are availa...
	2. Title Opinion – The developer/property owner’s attorney must provide the City of Cumming with a current title opinion before the City will accept any associated deeds or easements.
	3. Ownership of Pump Station Properties
	A. Warranty Deed: pump stations constructed by private entities, developers, or individuals shall be conveyed to the City in fee simple and the City shall be supplied with an acceptable Warranty Deed. Pump stations, force mains, and other related infr...
	B. Quitclaim Deed: all banks and lending institutions that hold a security deed on a property associated with a pump station must provide a Quitclaim Deed to the owner of the property. A copy of the recorded Quitclaim Deed must be provided to the City.

	4. Sewer Easements
	A. Sewer Easement: the property owner must provide a minimum 20 ft wide perpetual sewer easement over, under, and through the property(ies) containing sewer lines. All Sewer Easements must include Meets and Bounds.
	B. Consent and Subordination: all banks and lending institutions that hold a security deed on a property must provide a document consenting to and becoming subordinate to all Sewer Easements.

	5. Access Easements
	A. Access Easement: the property owner must provide a minimum 20 ft wide perpetual access easement over, under, and through property(ies) containing sewer lines. All Access Easements must include Meets and Bounds.
	B. Consent and Subordination: all banks and lending institutions that hold a security deed on the property must provide a document consenting to and becoming subordinate to all Access Easements.

	6. Warranty and Performance Bonds
	A. The developer/contractor shall obtain a Performance Bond for a minimum period of one year after the City accepts the Warranty Deed for a Pump Station. The total aggregate penal sum of the Performance Bond shall be at a minimum equal to the total co...
	B. The developer/contractor shall provide a one-year warranty for the work by contractual agreement with the City of Cumming. Warranty shall guarantee all equipment and workmanship for one year, beginning when the City accepts the Pump Station and War...


	206 PUMP STATION AND WETWELL MATERIALS:
	1. Pump Station Site Location
	A. Flood Plain Restriction: Pump station, fenced area, access road, and all equipment/appurtenances, shall be above the 100-year flood elevation.

	2. Precast Concrete Sections
	A. Precast concrete sections shall meet the requirements of ASTM C 478. The minimum compressive strength of the concrete in precast sections shall be 4,000 psi.
	B. Wall thickness shall be minimum of 6-inches or as required by the construction drawings.
	C. Joint seals: Joints between precast sections shall be sealed by means of rubber O-ring gaskets or flexible butyl rubber sealant. Butyl rubber sealants shall meet the requirements of AASHTO M-198. Sealant shall be pre-formed type with a minimum nomi...
	D. Non-shrink grout

	3. Concrete Placement
	A. Wetwell tops SHALL NOT BE PRECAST but poured on site. Additionally, all other areas around the on-site crane, valve box, and connected elements shall be contiguously placed and in one monolithic pour. All concrete shall be smoothed, and light broom...
	B. Valve Box top slab SHALL NOT BE PRECAST but poured on site. Slab area shall be poured in one single contiguous pour with the wetwell top and crane area, finished area. Concrete shall be light broom finished in a professional manner.
	C. Sidewalks shall be poured separately with contraction joints every 6-8 feet, minimum 4-inch thick, 3000 psi class “B” with 6/6-10/10 Welded Wire Fabric.

	4. Wetwell Access
	A. Wet well access hatch shall be a double leaf type, built to withstand 150 pounds per square foot.
	B. The access hatch frame shall be ¼-inch extruded aluminum with a built-in neoprene cushion and strap anchors bolted to the exterior. The door leaves shall be ¼-inch aluminum diamond plate reinforced with aluminum stiffeners as required. Stainless st...
	C. Access hatch shall be Typed K (single leaf) or KD (double leaf) by Bilco Company or equivalent as approved by the City. Pedestrian rated for 150 psf and lift assistance for easy one-hand operation.
	D. All-access doors and hatches must have the capability of being locked with a padlock as required by the city. Locks and spare keys must be supplied to the City. Locks should be keyed to match the City’s standard pump station lock.
	E. Wet well access steps shall not be allowed in any wet wells.
	F. All conduit that enters a wet well must be sealed at the wet well and at the motor control panel.

	5. Trash Basket Required
	A. A trash basket and rail system must be provided for each influent pipe to the wet well. Each trash basket must be easily removed from the wet well for cleaning purposes.

	6. Reflective Signage
	A. Reflective signage denoting pump station address, emergency telephone numbers, and other required information must be provided and attached to the fencing as specified by the superintendent.

	7. Lighting
	A. An outdoor security light that can automatically switch on at night and off in the day shall be provided at each pump station site.
	B. Each light pole must be equipped with a hinge, pin, and winch system that allows the pole and light to be lowered to the ground for maintenance and bulb changing and then be raised back into an upright position.
	C. The superintendent must approve the type of light and location of the pole, and the pole shall be painted dark brown.

	8. Maintenance and Equipment Building
	A. An equipment and maintenance building shall be provided and shall be built within 10 ft – 15 ft of the wet well. Guidelines for the design of the building include the following:
	B. The building should be architecturally compatible with nearby structures. In most cases, concrete block buildings are acceptable and must be painted dark brown, or a City approved color.
	C. An oversized double-door should be provided at a convenient location for the removal and replacement of equipment. The doors must be heavy-duty steel with appropriate hardware and lock.
	D. The building shall house the auxiliary power transfer switch, surge suppressor, SCADA RTU unit, and main power disconnect. The pump control panel shall be hung on the exterior of the building, on the closest side facing the wet well. There shall be...
	E. Adequate lighting shall be provided in work areas for night operations, both inside the building and on the exterior.
	F. The building shall have adequate ventilation to prevent the buildup of corrosive and potentially dangerous gases. This includes a ventilation fan system.
	G. A thermostatically controlled heater shall be provided in the building.
	H. The building must be at a minimum constructed of concrete block and painted inside and out with two coats of dark brown paint. The ceiling must be insulated and covered with plywood and painted. The building must be supplied with adequately sized g...
	I. The roof structure must be galvalume and shall be dark brown in color.

	9. Power Disconnect
	A. A breaker or other device as described by the superintendent, that will completely disconnect the pump station from the power source must be provided on the main power supply line.

	10. Potable Water Supply Required
	A. All pump stations must be supplied with a self-draining, non-freezing ¾ inch or larger yard hydrant. The water service shall be located as close to the wet well as is practicable.
	B. Back flow prevention:
	i. Potable water supply lines must be equipped with a reduced pressure zone back flow prevention device (RPZ).
	ii. The RPZ must be installed according to the Georgia plumbing code, latest edition.
	iii. The RPZ must be above grade and covered with a frost proof, insulated, heated cover that is made of a corrosion proof metal such as aluminum. For recommended manufacturers, contact the Water Pollution Control Division.


	11. Fencing
	A. Overall height for fencing shall be seven feet including three strands of barbed wire on malleable iron post tops. Posts shall be set at maximum 10-foot centers and installed up to three feet deep within concrete footings with concrete poured the f...
	B. Fence mesh: 9-gauge wire, woven to 2-inch squares, galvanized after weaving, six-foot wide roll. Continuous tension wire shall be provided at the lower edge of the mesh.
	C. Line post: 2-1/2-inch O.D. Galvanized Pipe (3.65 lb. / ft.)
	D. Corner post: 3-inch O.D. Galvanized Pipe (5.79 lb. / ft.).
	E. Gate post: 4-inch O.D. Galvanized Pipe (9.11 lb. / ft.).
	F. Top Rail: 1-5/8-inch O.D. Galvanized Pipe (2.27 lb. / ft.). with extra-long pressed steel sleeves.
	G. Gates shall be supplied with heavy-duty latches, keepers and padlocks with duplicate keys.
	H. Gate frames shall be 2-inch O.D. Galvanized Pipe Frame (2.72 lb. / ft.).
	I. Barbed wire shall consist of three strands of 12-gauge wire, with 4-point pattern barbs, galvanized after weaving.
	J. Concrete shall have a compressive strength of not less than 3,000 psi, with not less than 5.5 bags of cement per cubic yard and a slump between 3 and 5-inches. For job mixed concrete, submit the concrete mix design for approval by the Superintenden...
	K. Fence installation shall occur only after final grading is completed, with finished grade elevations established, unless permitted by the Superintendent.
	L. Repair damaged coatings in the shop or during field erection by recoating with manufacturer’s recommended repair compound, applied per manufacturer’s directions.
	M. Barbed wire shall be installed as three parallel wires on each extension arm; on security side of fence, unless otherwise indicated. Pull wire taut and fastened securely to each extension arm.
	N. Top rails shall be run continuously through post caps or extension arms and shall be bent to radius for curved runs. Expansion couplings shall be provided as recommended by the fencing manufacturer.
	O. Cleaning: Perform cleaning during installation of the work and upon completion of the work. Remove from the site all debris and equipment. Repair any damage resulting from fence system installation.
	P. Color: All fencing material and posts shall be coated with black vinyl. Privacy slats shall also be black. Slats shall be double walled type from extruded high-density polyethylene (HDPE) with color pigments and ultraviolet inhibitors.
	Q. Access gates must be a minimum 14 feet wide. The location of all gates must be approved by the Superintendent.
	R. Fencing shall not cross any drainage ditches, swales, or be located on steep grades or in unusual configuration without written approval of the City. Fence and access gate function shall ensure security, ease of use, appearance, maintainability and...
	S. Manufacturer standards shall comply with the Chain Link Fence Manufacturers Institute (CLFMI).
	T. All fencing must be provided as a complete unit produced by a single manufacturer including the required erection accessories, fittings, and fasteners.
	U. For specific residential developments or other locations as specified by the City, a wooden privacy fence shall be used.

	12. Access Roads and Pavement
	A. All access roads to pump stations must be 20 feet wide with a 32-foot turning radius.
	B. All access roads must be paved. Roads must have a 6-inch minimum base of graded aggregate stone, prime coat and either 2-inch minimum asphalt plant mix (type E or F), or 2 1/2-inch base course (type B) plus 1 1/2-inch surface course (type E or F).
	C. A paved area with turn around sufficiently sized for all expected service vehicles inside the pump station fencing shall be constructed to provide service access to the wet well and all other facilities.
	D. All paved areas shall be contiguous with the paved access road.
	E. A pole-gate shall be installed at the access road entrance and shall span the entire width of the drive. The pole-gate shall be positioned at least 30 feet from the main road unless otherwise indicated on the contract documents and shall be constru...

	13. Unpaved Areas
	A. All unpaved areas inside the fenced area shall be stabilized with a minimum of 6 inches of #57 stone with finished grade sloped for positive drainage from the pump station site and designed to convey storm water in relation to any surrounding storm...

	14. Hoist or Crane
	A. A hoist or crane must be included with each station.
	B. Each hoist or crane must be properly sized and placed to facilitate the removal of each pump from the wet well.
	C. The hoist system shall be designed so that the pumps can be lifted from the wet well and placed on a platform or maintenance vehicle easily.
	D. Special care should be taken to ensure that the proper length and strength of hoist cable is provided.
	E. Electric hoists must be provided for each crane and hoist system.
	F. Manual hoists are prohibited.
	G. All cranes and components shall be painted dark brown.

	15. Signage
	A. Reflective signage at the entrance gate of the pump station shall be provided as specified by the superintendent and according to the standard details.

	16. Valve Vaults
	A. Pump station check valves and isolation valves must be housed in a below grade, concrete valve vault, separate from but immediately adjacent to the wet well.
	B. The discharge piping from each pump shall be routed through the valve vault with check valves and shutoff valves on horizontal stretches of pipe. Check valves shall be placed upstream of shutoff valves. Connection of the discharge pipes should be a...
	C. A pressure gauge with diaphragm mounted seals should be located on the sides of each pipe in the valve vault, upstream of the check valve. The gauge should face upwards so personnel can read from the top of the structure.
	D. The valve vault should have a reinforced concrete floor and top slab with hinged aluminum hatches centered over each check valve. The vault walls may be precast or cast-in-place reinforced concrete. The valve vault should have a maximum depth of 5-...
	E. The floor of the valve vault should be sloped to a sump to collect water. A drain should be provided in the sump. The drain should be routed to the wet well with a P-trap installed to prevent the release of hazardous gases into the vault.
	F. A Tide Flex Valve shall be installed in the drain line inside the wet well to prevent flooding of the valve vault by backflow from the wet well.

	17. Corrosion Prevention
	A. The first manhole up-stream from the pump station and the first manhole downstream from the pump station force main, and the wet well itself must be coated with a two-part epoxy (such as protecto 401 ceramic epoxy or mainstay ds-4 coal tar epoxy mo...

	18. Control Panels
	A. The control system shall be designed to operate the required number of pumps and at the power characteristics specified on the drawings and specifications. The control function shall provide for the operation of the pumps under normal conditions an...
	B. Electrical enclosures: All pump station electrical components and controls must be housed in a weatherproof, watertight, 14-gauge, Nema 4X rated enclosure manufactured from 304 stainless steel. The enclosure shall be a wall mounted type with a mini...
	C. Inner dead front door: A polished, aluminum dead front shall be mounted on a continuous aircraft type hinge. It shall contain cutouts for mounted equipment, and provide protection of personnel from live, internal wiring. Cutouts for breaker handles...
	D. Back plate: the back plate shall be manufactured of 12-gauge steel and be finished with a primer coat and two (2) coats of baked on, white enamel. All hardware mounted to the subpanel shall be attached with machine thread, tapped holes. Sheet metal...
	E. Power distribution: The power distribution panel shall include necessary components and be completely wired stranded copper conductors rated at 90 degrees C. All conductor terminations shall be as recommended by the device manufacturer. Control pow...
	F. Circuit breakers: All circuit breakers shall be heavy duty thermal magnetic motor circuit protectors similar and equal to Square D Type FAL. Each motor breaker shall be adequately sized to meet the pump motor operating characteristics and shall hav...
	G. Motor starters (across-the-line): motor starters shall be open frame, across-the-line, NEMA rated with individual overload protection in each leg. Motor starter contacts and coil shall be replaceable from the front of the starter without removal fr...
	H. Motor starters (reduced voltage autotransformer): motor starters shall be open frame, reduced voltage, autotransformer, NEMA rated with individual overload protection in each phase. Motor starter contacts and coil shall be replaceable from the fron...
	I. Motor starters (solid state reduced voltage): Motor starters shall be solid state reduced voltage starters to provide smooth, step-less acceleration through the use of silicon-controlled rectifiers. By gradually applying voltage to the motor, a sof...
	J. VFD Drives; The City shall specify the type and brand of VFD drive and the configuration of the control panel.
	K. Pressure Transducer controller system: The station pumping system shall be controlled by a pressure transducer. See City for brand of transducer and specifications.
	L. Spare pressure transducer required: An extra pressure transducer must be supplied with each pump station.

	19. Level Control Systems
	A. Duplex Pump Stations: the control system shall provide for the automatic and manual control and alternation of the pumps to maintain a pumped down condition of the wet well. Levels shall be sensed through a measurement device adjusted to the specif...
	B. Triplex Pump Stations: the control system shall provide for the automatic and manual control and alternation of the pumps to maintain a pumped down condition of the wet well. Levels shall be sensed through a measurement device adjusted to the speci...

	20. Ancillary Equipment
	A. HOA (Hand/Off/Auto) switches: A three-position HOA switch shall be provided for each motor. The switch shall be NEMA 4X rated with 10-amp contacts. A position indicating legend plate shall be provided. The HOA in the hand position shall allow the p...
	B. Run indicators: A green run pilot indicator shall be mounted on the dead front door.
	C. Elapsed time meter: An elapsed time meter shall be mounted on the dead front door. The meter shall operate on 120V AC, shall indicate in hours (6 digits) and tenths and shall not be resettable.
	D. Moisture and thermal measurement: A plug-in, solid state control and status relay with indicating LEDs shall be provided to measure motor thermal overload and moisture in the pump housing. Any moisture or thermal condition shall signal failure and ...
	E. Heater: An internal 100-watt heater shall be provided to maintain temperature above the dew point. The unit shall be thermostatically controlled.
	F. Trouble light: An internal trouble light shall be installed to illuminate the internal portion of the enclosure.
	G. Alarm system: A visible alarm light shall be installed on the exterior of the control panel and shall be a weatherproof, shatterproof, red-light fixture with a 40-watt bulb to indicate alarm conditions. The alarm light shall be turned on by the ala...
	H. Automatic Dialer: An automatic dialer shall be installed and connected to a phone line. The city requires that this device be a Verbatim brand automatic dialer with a minimum of 8 channels. The phone service shall be part of the City’s ESSEX phone ...
	I. Gas detector: Gas detection equipment for each pump station is required as specified by the Superintendent. This detector must be connected to the auto-dialer, audible horn and visible alarm light.
	J. Lightening-transient protection: Each complete suppression unit shall be UL listed as a secondary surge arrestor and bear CSA certification and meet ANSI/IEEE C62-11-1987; suitable for indoor and outdoor applications; suitable for use in service en...
	K. Transformers: Control transformers shall be provided to produce the 120V AC and/or 24V AC for control circuits. Transformers shall be fused on the primary and secondary circuits. The secondary circuits shall be grounded.
	L. Phase monitor: A line voltage rated, adjustable phase monitor shall be installed to sense low voltage, loss of power, reverse phase, and loss of phase. Control circuit shall de-energize upon sensing any of the faults and shall automatically restore...
	M. Drawings: A final “as built” drawing encapsulated in mylar shall be attached to the inside of the front door. A list of all legends shall be included.
	N. Panel markings: All component parts in the control panel shall be permanently marked and identified as they are indicated on the drawing. Marking shall be on the back plate adjacent to the component. All control conductors shall be identified with ...
	O. Testing: All panels shall be tested to the power requirements as shown on the plans to assure proper operation of all components. Each control function shall be activated to check for proper indication.
	P. Guarantee: All equipment shall be guaranteed for a period of three (3) years from the date of shipment. The guarantee is effective against all defects in workmanship and/or defective components. The warranty is limited to replacement or repair of t...
	Q. Manufacturer: The manufacturer shall be a UL listed shop for industrial control systems and shall indicate evidence of such on the control panel enclosure.
	R. Phase convertors: Phase converters will not be accepted unless specifically approved by the superintendent.

	21. Emergency Backup Pumping Required:
	A. The City of Cumming requires each pump station include a self-priming diesel operated backup pump.
	B. Location: The location of the back-up pump shall be in close proximity to the wetwell.
	C. Pump Manufacturer: The brand of back-up pump shall be Godwin.
	D. Sizing: The back-up pump shall be sized to accommodate the normal operating loads of the station.
	E. Housing:  Weatherproof, sound attenuated steel housing with lockable, hinged doors and Critical Grade Exhaust Silencer with mounting hardware. Silencer mounting kit, tail pipe and rain cap. Back-up pump shall be painted dark brown.
	F. Automatic exercise cycling: Back-up pump must be set up for automatic exercise cycling.
	G. Engine Fuel System: Flexible Fuel Lines Subbase Fuel Tank sized for 24 Hours of Continuous Operation at Full Load. Double Wall Construction, Skid Mounted, With Leak Detection Monitoring, U.L. Listed, Fuel Level Gauge, Low Fuel Level Alarm.
	H. Additional Requirements: 5 – Year Comprehensive Warranty, 2 sets of Operation and Maintenance manuals shall be provided prior to delivery of equipment. Initial start-up to be performed by manufacturer’s representative – includes warranty validation...
	I. Communications: the back-up pump controller must be capable of Modbus Protocol and be compatible with the City’s SCADA and RTU systems as described below.

	22. Monitoring Devices; Remote Terminal Units (RTUs) and Supervisory Control and Data Acquisition (SCADA)
	A. General requirements given under this section are established in the interest of functionality, durability, flexibility, cost effectiveness, and standardization for operations and maintenance.
	B. Each Pump Station must be equipped with an RTU that will communicate with the Advanced Water Reclamation Facility’s SCADA system. All system upgrades to the City’s SCADA system required for the efficient operation of each individual RTU shall be in...
	C. RTU Requirements
	i. The RTU shall communicate using MODBUS RTU Protocol, be programmable in IEC 61131 suite of logic languages, and provide communication with the existing Master Control Center at the City of Cumming Advanced Water Reclamation Facility
	ii. RTU’s shall be microprocessor based capable of routing or “store and forward” repeating. Capability of serving as an area or process controller and have the ability for executing system control computer (SCC) commands. The RTU’s shall report alarm...
	iii. RTU’s shall provide monitoring and controlling of site functions and status by processing digital and analog inputs and outputs and be capable of on-board counters for totalization.
	iv. Normal Operation shall be on normal input power 15 Amp /120 volts AC and minimum backup operation during power loss for one hour on a 12V DC battery. Solar power capability shall include the radio.
	v. The RTU shall have a unique group and station digital address
	vi. All SCADA and RTU shall have overvoltage protection on I/O, line and antenna interconnections.
	vii. Enclosure for the RTU shall be sized for all equipment, environment, and meet NEMA-4X standards with a hinged pad-lockable door.

	D. Electrical Specification
	i. AC power 120 volts, 60 hertz
	ii. DC power 13.8 volts, 22 amp, the DC power supply in the base station RTU shall be sized to power the indicated analog loops and shall have at least 40% spare capacity for future use.
	iii. Battery shall be sealed lead-acid 12 VDC rated at 5 Amp-hours

	E. Input Specification
	i. Analog inputs, 4-20 ma/0-5vdc/1-5vdc
	ii. Digital inputs, on/off, 12vdc, 24vdc, 120vac, dry contacts, isolated
	iii. Counter 16 bit or 32 bit, on/off isolated

	F. Output Specification
	i. Analog output, 4-20ma, 0-5vdc
	ii. Digital outputs, on/off, 120vac, dry contacts

	G. The RTU I/O requirements are as follows:
	Analog Inputs (AI)
	Digital Inputs (DI)
	Digital Outputs (DO)

	H. Radio
	i. General - The telemetry signals shall be transmitted over a radio system operating in a half-duplex mode on a single FM radio frequency. The radio equipment shall have capability for operating on a narrow band splinter frequency in the Power Radio ...
	ii. Radio Transceiver - The radio transceiver shall be a new current modem FM 2-way radio suitable for transmitting and receiving audio tones at up to 1200 bits per second.

	I. Antennas, Cable, Masts, and Poles: The radio telemetry system supplier shall provide the antennas for each site as required to achieve the overall communications and requirements of the system. Antennas shall be directional or omni-directional as r...
	J. Modifying Software: The supplier shall be responsible for modifying the software at the Master telemetry unit to include this RTU.  The HMI SCADA software shall be modified to add a new screen for this lift station, and include this lift station in...

	23. Spare Parts
	A. Spare pump: The Developer must supply the City with a spare pump for each pump station.
	B. Spare fuses: One of each of the fuses that are used in the electrical control system must be provided to the City.
	C. Spare transducer: an spare transducer must be supplied with each station.

	24. Start Up
	A. The developer, the pump manufacturer’s representative, , the design engineer, the superintendent, and any other associated parties must be present at “start-up”.
	B. The pump manufacturer’s representative(s) must inspect each pump for proper rotation, pumping capacity, vibration, and amperage draw.
	C. Each pump must be removed from and reinstalled into the wet well to demonstrate that the pumps can be easily maneuvered for maintenance purposes.
	D. All keys and spare parts must be submitted to the City.
	E. Information submittal required at start up:
	i. Three sets of as-built drawings.
	ii. Three sets of detailed drawing schematics.
	iii. Three sets of manufacturer’s operation and maintenance (O&M) literature for each piece of equipment at the station.
	iv. Three copies of each pump curve.
	v. The name, address, and telephone number for the developer, design engineer, contractors, subcontractors, and manufacturers’ representatives.


	25. Landscaping
	A. Six (6) ft to eight (8) ft tall Leland Cypresses (or City approved) landscape trees/bushes must be planted around the perimeter of each station.
	B. All native brush and trees shall be removed from the pump station site except where prohibited by the City.
	C. All trees deemed dangerous by the City and/or with the potential to damage the pump station site shall be removed before the station will be approved.
	D. A “soil sterilizer” shall be properly applied to all graveled areas on the pump station site as directed by the City.


	207 PUMP DESIGN AND MATERIALS
	1. Submersible Pumps:
	A. General: Pumps must be submersible, non-clog type and be equipped with a submersible electric motor supplied with adequate submersible cable (SUBCAB) suitable for submersible pump applications. The power cable shall be sized according to NEC and IC...
	B. Pump design: The pump(s) shall be automatically and firmly connected to the discharge connection, guided by no less than two guide bars extending from the top of the station to the discharge connection. There shall be no need for personnel to enter...
	C. Pump construction:  Major pump components shall be of grey cast iron, ASTM A-48, Class 35B, with smooth surfaces devoid of blow holes or other irregularities. All exposed nuts or bolts shall be AISI type 304 stainless steel construction. All metal ...
	D. Pump seals: sealing design shall incorporate metal-to-metal contact between machined surfaces. Critical mating surfaces where watertight sealing is required shall be machined and fitted with Nitrile or Viton rubber O-rings. Fittings will be the res...
	E. Pump cooling system:  Each unit shall be provided with an adequately designed cooling system. The water jacket shall encircle the stator housing; thus, providing heat dissipation for the motor regardless of the type of installation. Impeller back v...
	F. Cable Entry Seal:  The cable entry seal design shall preclude specific torque requirements to insure a watertight and submersible seal. The cable entry shall consist of a single cylindrical elastomer grommet, planked by washers, all having a closed...
	G. Motor:  The pump motor shall be induction type with a squirrel cage rotor, shell type design, housed in an air filled, watertight chamber, NEMA B type. The stator windings and stator leads shall be insulated with moisture resistant Class F insulati...
	H. Pump performance: The combined service factor (combined effect of voltage, frequency and specific gravity) shall be a minimum of 1.15. The motor shall have a voltage tolerance of plus or minus 10%. The motor shall be designed for operation up to 40...
	I. Power Cable: The power cable shall be sized according to the NEC and ICEA standards and shall be of sufficient length to reach the junction box without the need of any splices. The outer jacket of the cable shall be oil resistant chloroprene rubber...
	J. Bearings: The pump shaft shall rotate on two bearings. Motor bearings shall be permanently grease lubricated. The upper bearing shall be a single roller bearing. The lower bearing shall be a two-row angular contact type to compensate for axial thru...
	K. Mechanical Seals: each pump shall be provided with a tandem mechanical shaft seal system consisting of two totally independent seal assemblies. The seals shall operate in a lubricant reservoir that hydro-dynamically lubricates the lapped seal faces...
	2. The position of both mechanical seals shall depend on the shaft. Mounting of the lower mechanical seal on the impeller hub will not be acceptable. The following seal types are not acceptable or equal to the dual independent seal specified: shaft se...
	3. Each pump shall be provided with a lubricant chamber for the shaft sealing system. The lubricant chamber shall be designed to prevent overfilling and to provide lubricant expansion capacity. The drain and inspection plug, with positive anti-leak se...

	A. Pump Shaft: Pump motor and shaft shall be the same unit. The pump shaft is an extension of the motor shaft. Coupling shall not be acceptable. The shaft shall be AISI type 431 stainless steel. The use of stainless steel sleeves will not be considere...
	B. Impeller: The impeller(s) shall be of gray cast iron, Class 35B, dynamically balanced, double shrouded non-clogging design having a long throughlet without acute turns. The impeller(s) shall be capable of handling solids, fibrous materials, heavy s...
	C. Wear rings: A wear ring system shall be used to provide efficient sealing between the volute and suction inlet of the impeller. Each pump shall be equipped with a brass, or nitrile rubber coated steel ring insert that is drive fitted to the volute ...
	D. Volute: Pump volute(s) shall be single-piece gray cast iron, Class 35B, non-concentric design with smooth passages large enough to pass any solids that may enter the impeller. Minimum inlet discharge size shall be as specified.
	E. Protection: All stators shall incorporate thermal switches in series to monitor the temperature of each phase winding. At 125(C (260(F) the thermal switches shall open, stop the motor and activate an alarm. A leakage sensor shall be installed to de...
	F. Explosion proof pumps: All pumps must be explosion proof.
	G. Service Capability: the pump manufacturer shall have an authorized factory service center / stocking facility capability of completely servicing the required pumps within 50 miles of the project site. This facility shall also have the capability of...
	H. Pump control device: The City shall determine the equipment to be used to activate and terminate pump operation and to determine high and low-level conditions. Pump controls shall be equipped with an alternating lead-lag pump option.
	I. Chains required:  all submersible pumps must be provided with stainless steel chains connected to each pump, to aid in the removal of each pump from the wet well for maintenance purposes. Each pump shall be supplied with a mating cast iron discharg...
	J. Mix Flush Valve required: One pump shall be fitted with a Mix-Flush valve to automatically agitate the liquid in the wet well using a 90 degree discharge elbow and adjustable flushing period of 20 to 50 seconds.
	K. Storage and protection: Pumps and accessories shall be stored and protected in accordance with the manufacturer’s recommendations. Pumps shall be completely drained prior to shipment. Suction and discharge ports shall be provided with plastic plugs...

	4. Piping Considerations
	A. Minimum velocity: All sewage piping shall be sized to maintain a minimum scour velocity of 2.5-feet per second. Minimum line size shall be 4 inches in diameter.
	B. Ductile Iron: All force main piping, fittings, and valves within the pump station site shall be ductile iron and shall be pressure rated for the expected operating and surge pressures, or a minimum of 350 psi.
	C. High Density Polyethylene (HDPE): All force main piping and fittings outside the fence shall be HDPE and shall be pressure rated for the expected operating and surge pressures, or a minimum of 200 psi. HDPE shall be DIPS sizing.
	D. Avoid air and vacuum release valves: The force main location shall be designed to provide continuous positive grade up to the connecting sewer to avoid the need for air and vacuum release valves.
	E. Force main termination: All force mains shall terminate at a receiving manhole.
	F. Check valves: Check valves shall be iron body, bronze-mounted, outside lever with flanged ends and conform to AWWA C508.
	G. Shut-off valves: Shutoff valves shall be either plug valves or resilient-seated gate valves. Plug valves shall be eccentric, non-lubricated two-way plug valves with lever operators and flanged ends for installation within a valve box/pit.
	H. Flexible couplings: Flexible couplings shall only be used when allowed by an engineer and only around the valves and at the pump outlet. These couplings allow slight misalignment during construction, are easily disassembled and reassembled, and imp...
	I. Quick-connect emergency bypass: A connection for a quick-connect bypass pump shall be provided as redundancy for station failure.
	J. Water Hammer & Surge: Pump stations shall include analysis for hydraulic transients (water hammer and surge) to provide proper pressure rating for the pipe as well as protection of the pump and line.



	SECTION 300 FORCE MAINS
	301 General
	302 Pipe and Fittings:
	1. High Density Polyethylene (HDPE) pipe shall be used in force main applications to protect against corrosion by hydrogen sulfide gases. HDPE pipe shall be DIPS sizing with a minimum pressure rating of 200 psi (DR 11).
	2. All material shall be manufactured from a PE 4710 resin listed with the Plastic Pipe Institute (PPI) as TR-4. The resin material shall meet the specifications of ASTM D 3350 with a minimum cell classification of 445474C. HDPE pipe and fittings shal...
	3. HDPE Fittings Butt Fusion Fittings:  Fittings shall be PE3608 HDPE, minimum cell classification of 345464C as determined by ASTM D 3350 and approved for AWWA use. Butt Fusion Fittings shall have a manufacturing standard of ASTM D 3261. Molded & fab...
	4. Electrofusion Fittings:  Fittings shall be PE 3608 HDPE, minimum cell classification of 345464C as determined by ASTM D 3350. Electrofusion Fittings shall have a manufacturing standard of ASTM F 1055. Fittings shall have a pressure rating equal to ...
	5. Flanged and Mechanical Joint Adapters:  Flanged and Mechanical Joint Adapters shall be PE 3608 HDPE, minimum cell classification of 345464C as determined by ASTM D 3350. Flanged and Mechanical Joint Adapters shall have a manufacturing standard of A...
	6. Fittings shall have the same pressure rating as HDPE Pipe.
	7. Ductile iron pipe (DIP) is prohibited for use as a force main outside the pump station site.

	303 HDPE Main Laying:
	1. Laying conditions for HDPE:
	2. Type 3 Laying Condition: Pipe bedded in 4” minimum native soils from undisturbed trench bottom. Backfill shall be native or select soils to top of pipe and lightly consolidated in lifts not to exceed 8-inches. Native soil shall be those soils as ex...
	3. Type 4 Laying Condition: Pipe shall be bedded in sand or crushed stone at a depth of 1/8 of the outer diameter of the pipe, or 4” minimum whichever is greater.  Backfill shall be select structural soils and compacted to top of pipe. (Approximately ...
	4. Type 5 Laying Condition: Pipe bedded in approved compacted granular material 4” minimum depth under the pipe and brought to the top of pipe.
	5. Type 1 and Type 2 Laying Conditions: Pipe shall not be laid directly on the trench bottom with no bedding. Type 1 and 2 shall not be used.

	6. HDPE laid in rock trenches shall have 6 inches of approved compacted granular material under the pipe and between the pipe and trench limits on all sides.  See Standard Construction Drawings.
	7. Minimum allowable depth of cover shall be 3-feet, or greater when required by State or County for work within their right-of-way.
	8. Pipe, appurtenances, and fittings shall be laid to the line and grade established on the Drawings, or as directed by the Engineer.  A minimum cover of 48" shall be maintained over all pipe, unless otherwise indicated.  The bed for the pipe shall be...
	9. Inside of bells and outside of the spigots shall be thoroughly clean before being installed.  The inside of the pipe shall remain clean and free of obstructions and foreign matter until all work is completed.
	10. Where pipe laying ceases at the end of the day, or for any cause, the end of the pipe shall be securely closed to prevent the entrance of water, mud, critters, or any other objectionable matter.
	11. The Contractor shall furnish and install copper clad steel wire (12 AWG) or metallic detection tape wrapped a minimum of twice per length of pipe in trenches with all HDPE force mains.  All wire shall be joined by a common bond.
	12. The Contractor shall furnish and install pipe identification tape with the words "Buried Sewer Line."  The tape shall be secured to the pipe and shall be continuous along the entire length of sewage force main.
	13. In the event the sewage force main crosses a water main, a minimum vertical distance of 18" between the outside of the water main and the outside of the force main shall be maintained.  This shall be the case where the water main is either above o...
	14. Minimum 10 feet horizontal separation shall be maintained between the force main and water main when laid parallel.  When conditions prevent 10-foot horizontal separation, the water main may be laid closer to a sewer line with approval from the Ci...
	15. When it is impossible to obtain proper horizontal and vertical separation as stipulated above, either the water main or the sewer line shall be cased extending 10-feet on both sides of a perpendicular crossing and/or until such point that the 18-i...

	304 Testing
	1. A leakage test shall be conducted after the pressure test has been satisfactorily completed.  The duration of each leakage test shall be 2 hours.  During the test, the system shall be subjected to a pressure of 150 psi gauge.
	2. Test pressure shall be 150 psi at the low point on the line to be tested.  Minimum test period shall be two hours. Leakage shall exceed the following gallons per hour per 1,000 feet of pipe:
	3. Documentation:  Each hydrostatic test shall be documented using the following format

	305  Restraint and Thrust Blocks:
	1. Concrete restraint blocks shall be installed at all bends, valves, plugs, tees, and caps.  Concrete shall have a minimum compressive strength of 3000 psi after 28 days.
	2. Restraint blocks shall be of mass concrete with minimum dimensions as indicated in the standard details and/or contract drawings. All pipe connections and bolts shall remain exposed are covered so as to prevent removal of fittings or valves.
	3. Surge blocks shall be backed against firm, undisturbed earth.  Any extra concrete volume required due to over-excavation shall be installed at no additional cost to the City.
	4. Surge blocks in place shall be paid for at the Unit Price bid for concrete blocking in the Bid Schedule.

	306 Sewage Air Release and Vacuum Relief Valves
	1. Sewage air release valves (when required and approved by the City) shall be Vent-O-Mat Model No. 050RGX1021 with 2-inch inlet size or approved equal.
	2. Materials of construction shall be certified according to the following:
	3. A combination type valve in one valve body shall be used, which performs the function of both air and vacuum valves as well as pressure air release valves.
	4. Vacuum valve material shall consist of a compact tubular all stainless steel fabricated body, hollow direct acting float and solid large orifice float in HDPE stainless steel nozzle and woven dirt inhibitor screen, nitrile rubber seals and natural ...
	5. The valve shall have an integral "anti-surge" orifice mechanism which shall operate automatically to limit transient pressure rise or shock induced by closure to less than 2 x valve rated working pressure.  The intake orifice shall be equal to the ...
	6. Large orifice sealing shall be effected by the flat face of the control float searing against a nitrile rubber O-ring housed in a dovetail groove circumferentially surrounding the orifice.  Discharge of pressurized air shall be controlled by the se...
	7. Valves shall not exhibit leaks or weeping of liquid past the large orifice seal at operating pressures of 7 psi to twice the rated working pressure.
	8. Air release valve design shall respond to the presence of air/gas within the line by air/gas discharge through a small orifice at any pressure within a specified design range (ie; 7 psi - 150 psi) and shall remain leak tight in the absence of air.
	9. Vacuum relief valves shall also react immediately to pipe line drainage or liquid column separation by the full opening of a large orifice to allow unobstructed air intake at the lowest possible negative internal pipe line pressure.

	307 Surge Relief
	1. Surge relief and transient pressures such as water hammer shall be accounted for and included in any force main designs to reduce approach velocities to less than 2X the valve rated pressure.
	2. Surge relief valves shall automatically discharge air/gas through the anti-surge orifice.

	308 Plug Valves
	1. Plug valves shall be of the eccentric non-lubricated, manually operated type, and be designed for the use and working pressure intended.
	2. Valves shall have flanged ends or mechanical joint end, as shown on the Drawings.
	3. Valve body shall be of semi-steel.
	4. Seats shall have a welded-in overlay of not less than 90% pure nickel on all surfaces which will contact the plug face.
	5. The plug shall be totally encapsulated with Buna-N rubber.
	6. Plug stem bushing shall be of stainless steel, and permanently lubricated type.  Valves shall have a 2" square operating nut, with worm gear actuator and open LEFT.
	7. Valves placed in a valve box shall have a hand-wheel operator.
	8. Plug valves shall be as manufactured by DeZurik, Homestead, or approved equal.


	SECTION 400 GRAVITY SEWER COLLECTION SYSTEM
	401 Other Code Compliance
	1. In conjunction with these standards and the City of Cumming Sewer Use Ordinances, construction of all sewerage facilities in the City of Cumming shall conform to the following codes:
	2. Southern Plumbing Code, latest edition;
	3. Southern Building Code, latest edition;
	4. City of Cumming's Cross-Connection Program;
	5. Water Environment Federation (WEF) Manual for Design (MFD) No. 5, latest edition (for sewer design and construction);


	402 Design Criteria
	1. Sanitary sewers shall be designed exclusively for sewerage and not designed to transport storm water.
	2. Sewer systems should be designed for the estimated upstream buildout population within the drainage basin. Tributary population is defined as all areas upstream of the discharge point of the system being designed within a topographically delineated...
	3. Sewer systems should be designed along all creeks or ditches that reach upstream properties to allow for future connection from upstream development. Permanent easements are required to upstream property lines.
	4. Sewer systems within a right-of-way shall be a minimum of six-feet deep and sewer services shall be a minimum of five-feet deep at the right-of-way to avoid conflict with future utilities such as gas, electricity, cable, phone, etc.
	5. Sewer capacity shall include the following parameters during design and sizing of lines:
	a. Maximum daily sewage flow based on accepted peaking factors, as provided in the Ten States Standards. If these peaking factors are not used, a peak factor of 4.5 will be used.
	b.   Additional maximum sewage or waste flow from industrial plants.
	c.   Groundwater infiltration rates shall be a minimum of 10 percent unless otherwise approved by the City.
	d.   Topography of the area and depth of excavation.

	6. New sewers for residential areas shall be designed on the basis of a daily flow of sewage of not less than 250 gallons per residential unit per day.
	7. Flows and Loadings:  Design flows and loadings shall be as listed in Table JT-1 as excerpted below from the Rules of the Georgia Department of Human Resources, Public Health, Manual for On Site Sewage Management Systems.
	8. Line size minimum: No sewer shall be less than 8" in diameter.
	9. Minimum Cover; All sewers installed in the street shall be sufficiently deep to provide six (6) feet of cover at the inlet end of all service laterals at the street right-of-way, and over any part of the collector sewer or service lateral wi...
	10. Road Crossings:  Road crossings (except for interior subdivision streets) shall be steel cased.  PVC pipe that is installed underneath pavement shall have a minimum of 6 feet of cover.  All PVC piping in casings shall be restrained utilizing an in...
	11. Minimum slopes shall provide a minimum mean scour velocity of 2.0 feet per second at all flow capacities and at all future phasing.  The following minimum slopes or greater shall be provided. Steeper slopes are desirable.
	12. Manholes
	a. Minimum drop across each manhole shall be 0.2 feet.
	b. An outside drop shall be provided wherever the drop is greater than 2 feet and constructed in accordance with the standard details.
	c. Minimum Angle:  Minimum angle between influent and effluent sanitary sewer lines at a manhole shall be 90º.
	d. Maximum Distance Between Manholes shall be 400 feet.

	13. Easements:  A minimum twenty-foot (20) permanent sanitary sewer easement shall be granted to the City of Cumming for all gravity sewers.  All sewer easements shall be grassed.  Rip-rap shall be placed where required to control erosion.
	14. Sand and Oil/Grease Interceptors
	a. Grease interceptors shall be sized according to the following formulas. But no smaller than 1000 gallons capacity and no larger than 3000 gallons.  In certain cases, multiple grease interceptors may be required.
	15. All sand and oil/grease interceptors used in conjunction with facilities other than eating establishments shall have a capacity that will provide not less than ten (10) minutes nor more than thirty (30) minutes retention time at the peak eight (8)...


	403 Materials of Construction
	1. Gravity sewer pipe and fittings shall be plastic gravity sewer pipe with integral wall bell and spigot joints for the conveyance of domestic sewage.  Pipe and fittings shall meet the strength minimum as follows:
	A. All Sanitary Sewer Piping shall be C900 DR 18.
	B. Installation that includes any installation inside steel casing pipe shall be C900 DR 18 for the entire run from manhole to manhole.

	2. Pipe and fitting markings shall include the appropriate ASTM and Cell Classification Numbers and shall be green in color.  Unmarked pipe and fittings will be rejected.
	3. Each length of pipe shall be marked with the manufacturer's name, trade name, nominal size, class, hydrostatic test pressure, manufacturer's standard symbol to signify it was tested, and date of manufacture.  Each rubber ring shall be marked with t...
	4. PVC pipe shall be joined with a rubber gasket or PVC ring which is designed to prevent inflow and ex-flow.
	5. Mechanical compression joints shall be molded plastic or similar material (with or without the use of rubber or elastic plastic compression rings).
	6. Precast joints or rubber push-type gaskets for compression joint sealing are acceptable.  (PVC pipe shall not be joined by a solvent cement joint in which the pipe spigot wedges into the tapered socket and the surfaces fuse together.)
	7. In cases where pipe joints are required to be restrained the pipe shall utilize an internal restraint system suitable for C900 PVC pipe such as the CertainTeed Certa-Lok C900/RJ Restrained Joint System, Diamond Plastics Diamond Lok-21, JM Eagle  Ea...
	8. Manufacturer Markings: Each length of pipe shall be marked with the manufacturer's name, trade name, nominal size, class, hydrostatic test pressure, manufacturer's standard symbol to signify it was tested, and date of manufacture.  Each rubber ri...
	9. PVC pipe shall NOT be installed above ground.

	10. Ductile iron pipe shall not be allowed in any sewer collection system unless it is lined with Protecto-401, including fittings.
	11. Transition Joints
	A. PVC pipe shall be joined with a rubber gasket or PVC ring which is designed to prevent inflow and ex-flow.  Mechanical compression joints shall be molded plastic or similar material (with or without the use of rubber or elastic plastic compression ...
	B. Joints Between Sewer Pipes of Differing Materials:  Transition joints between sewer pipes of different materials shall be accomplished by the use of adapters made especially for that purpose.
	C. Transition of piping materials between manholes is prohibited without the express consent of the City of Cumming Department of Utilities.

	12. Casings
	A. Steel casing pipe shall be used for all cased piping where the carrier pipe is six inches (6") or greater in size.
	B. Yield Strength: Steel casing pipe shall have a minimum yield strength of 35,000 psi and shall conform to the requirements of ASTM A139.  It shall be fully coated on the exterior and interior with a coal tar coating.  The casing pipe diameter shall ...

	13. Precast Concrete Manholes
	A. Precast concrete manholes shall consist of precast reinforced concrete sections with eccentric, (or flat slab for shallow manholes) top section and a base section conforming with the typical manhole details as shown on the Standard Construction Dra...
	B. Precast manhole sections shall be manufactured, tested, and marked in accordance with the latest provisions of ASTM C478.
	C. Joints of the manhole sections shall be of the tongue-and-groove type.  Sections shall be joined using O-ring rubber gaskets, flexible plastic gaskets conforming to the applicable provisions of ASTM C443, latest revision, or an approved bituminous ...
	D. Handling: Each section of a precast manhole shall have not more than two holes for the purpose of handling and laying.  These holes shall be sealed with cement mortar using one-part Portland cement to two parts clean sand, meeting ASTM C144, latest...
	E. All manholes are considered confined spaces and should not be entered without proper safety equipment.
	F. Holes in precast bases to receive sewer pipe shall be precast at the factory at the required locations and heights.  Knocking out of holes in the field will not be permitted.  All manholes shall have Kor-N-Seal (or equal) rubber boots for all pipe ...
	G. Manhole bases and inverts shall be constructed of 2500 psi concrete in accordance with Standard Construction Drawings, and inverts shall have the same cross-section as the invert of the sewers which they connect.  The manhole base and invert shall ...
	H. Foundation: The manhole base shall be set upon a 6-inch (minimum thickness) mat of #57 crushed stone.
	I. Mortar for brickwork that is required to complete the precast concrete manhole shall be constructed using 1-part Portland cement to 2 parts clean sand, meeting ASTM C144, thoroughly mixed to a workable plastic mixture.  Brickwork shall be construct...
	J. The cast iron frame for the manhole cover shall be set at the required elevation and properly anchored to the masonry. Frames and covers shall be Vulcan VM-3MOD, or equal.  (See Standard Construction Drawing S-12.)  Where manholes are constructed i...
	K. All bolt-down sewer manhole access covers shall have at least one manhole locking device.
	L. Contractors shall ensure that ALL bolts and locking devices are properly installed before a project will be accepted by the City.
	M. Masonry work shall be allowed to set for a period of not less than 24 hours.  All loose or waste material shall be removed from the interior of the manhole.  The manhole cover then shall be placed and the surface in the vicinity of the work cleaned...

	14. Brick
	A. Brick for sewer manhole construction shall be hard No. 1 building brick manufactured from clay or shale.  Brick shall be uniform standard commercial sizes with straight, parallel edges with square corners burned uniformly through, and uniform color...


	404 EXCAVATION AND CONSTRUCTION
	1. Soil Erosion and Sediment Control
	A. Land disturbance activity shall not commence until the Land Disturbance Permit is issued and phase 1 erosion control measures are in place and the design engineer has signed the certification statement.
	B. Temporary erosion and sedimentation controls shall meet the requirements of the Georgia Erosion and Sedimentation Act of 1975 (as amended) and local soil erosion and sedimentation control ordinances. The Contractor shall acquire land disturbance pe...
	C. Silt dams, traps, barrier, and appurtenances shall be installed, and shall be maintained DAILY until no longer needed, and then removed. Hay bales that deteriorate, and filter stone which becomes dislodged shall be replaced with new materials. Dete...
	D. Silt fence shall meet the requirements of Section 171 - Temporary Silt Fence of the Department of Transportation, State of Georgia, Standard Specification, latest edition. Silt fence fabric must be on the Georgia Department of Transportation Qualif...
	E. Hay bales shall be clean, seed-free cereal hay type.
	F. Netting shall be 2-inch, galvanized steel, chicken wire mesh. Netting stakes shall be either steel rods not smaller than 2-inch diameter, or shall be fir southern pine or hemlock for type B silt fence.
	G. Filter stone shall be crushed stone conforming to Georgia Department of Transportation Table 800.01 H, Size Number 3.
	H. Clean up and grassing operations shall be maintained with 2,000 feet of the pipe-laying operation and shall occur within seven days after pipe has been installed. Clean up and grassing shall be required daily during seasonal rain periods and on all...

	2. Trench Excavation
	A. OSHA Regulations: Trench excavation shall conform to OSHA regulations, 29 CFR Part 1926, Subpart P, Paragraphs 1926.650 through 1926.653, or the most current OSHA requirement.
	B. Trenches shall be cut true to the lines and grades shown on the plans.  The bottom of the trench shall be cut carefully to the required grade of the pipe except where bedding materials or cradles are shown in which case the excavation shall extend...
	C. Bell holes shall be excavated at proper intervals so the barrel of the pipe will rest for its entire length upon the bottom of the trench.  Bell holes shall be large enough to permit proper installation of all joints in the pipe.
	D. Inconvenience to Public: Pipe trenches shall not be excavated more than 100 feet in advance of pipe laying, and all work shall be performed to cause the least possible inconvenience to the public.  Adequate temporary bridges or crossings shall be c...
	E. Barricades and Lights: All excavations shall be adequately guarded with barricades and lights in compliance with all OSHA and Georgia Department of Transportation requirements so as to protect the public from hazard.
	F. Shoring and Bracing: Excavations adjacent to existing or proposed buildings and structures, or in paved streets or alleys shall be sheeted, shored and braced adequately to prevent undermining or subsequent settlement of such structures or pavements...
	i. Timber: Timber for shoring, sheeting, or bracing shall be sound and free of large or loose knots and in good condition. Size and spacing shall be in accordance with OSHA regulations. Remove bracing and sheeting in units when backfill reaches the po...
	ii. Steel Sheet Piling: Continuous lock-joint steel sheet piling may be substituted for timber sheeting when approved by the City. Steel piling may be removed, without cutting, provided the rate of removal is kept in pace with the tamping and backfill...

	G. Disturbed Public Property: Streets, sidewalks, parkways, and other public property disturbed in the course of the work shall be restored to as near as original condition as possible in a manner satisfactory to the City.
	H. Wet Conditions: Whenever water is present in the trench, it shall be removed in a manner satisfactory to the City and sufficient backfill placed on the pipe to prevent floating.  Any pipe that has floated shall be removed from the trench and relaye...

	3. Rock Excavation
	A. Drilling and blasting operations shall be conducted with due regard for the safety of persons and property in the vicinity and in strict conformity with requirements of all ordinances, laws and regulations governing blasting and the use of explosi...
	B. Excavation of Rock: Rock in trenches shall be excavated over the horizontal limits of excavation and to depths as follows:
	C. The space below grade for pipe lines shall then be backfilled with #57 and smaller crushed rock, gravel, or other approved bedding material.

	4. Backfilling Trenches
	A. General:  Backfill material shall consist of fine, loose earth containing sufficient but not excessive moisture content for thorough compaction.  Material that is too dry for adequate compaction shall receive a prior admix of sufficient water to s...
	B. Percentage of Maximum Density Requirements:  Achieve not less than the following percentages of maximum density of soil material compacted at optimum moisture content, for each layer of soil material-in-place as determined by ASTM D698 (Standard Pr...

	5. Under structures and within 10 feet outside of exterior walls, compact top 12 inches of subgrade and each layer of backfill or fill material to 98 percent of maximum density.
	6. Under and within five feet outside perimeter of slabs and steps, compact top 12 inches of subgrade and each layer of backfill or fill material to 98 percent of maximum density.
	A. Berms and Liquid Holding Fills:  Compact each layer of backfill or fill material to 98 percent of maximum dry density.
	B. Lawn or Unpaved Areas:  Compact each layer of backfill or fill material to 88 percent of maximum dry density.
	C. Walkways:  Under and within two feet horizontal distance of paved walks, compact top six inches of subgrade and each layer of backfill or fill material to 98 percent of maximum dry density.
	D. Pavements:  Under and within entire roadbed, compact top 12 inches of subgrade and each layer of backfill or fill material to 98 percent of maximum dry density.
	E. Spoil Areas:  Compact each layer of backfill or fill material to 88 percent of maximum dry density.
	F. Dewatering
	i. The Contractor shall provide and maintain: adequate dewatering equipment, including back up equipment, to remove and dispose of all surface water and groundwater entering excavations, trenches, or other parts of the work.  Each excavation shall be ...
	ii. All excavations for concrete structures or trenches which extend down to or below groundwater shall be dewatered by lowering and keeping the groundwater level beneath such excavations 12" or more below the bottom of the excavation.
	iii. Surface water shall be diverted or otherwise prevented from entering excavated areas or trenches to the greatest extent practicable without causing damage to adjacent property.
	iv. The Contractor will be held responsible for the condition of any pipe or conduit which he may use for drainage purposes, and all such pipes of conduits shall be left clean and free of sediment.


	7. Installation of Sewer Pipe
	A. Care of Materials: Pipe and accessories shall at all times be handled with care to avoid damage.  Whether moved by hand, skidways or hoists, material shall not be dropped or bumped.  The interior of all pipe shall be kept free from dirt and foreign...
	B. Damaged or Defective Materials: All such material that is defective in manufacture or has been damaged in transit or after delivery shall be removed from the job site.
	C. Pipe Joints: Sewer pipes shall be joined by "push-on" joints using elastomeric gaskets to affect the pressure seal.  The ends of pipe to be jointed and the gaskets shall be cleaned immediately before assembly, and the assembly shall be made as reco...
	D. Plugging Pipe Ends: When pipe laying is not in progress, the open ends of installed pipe shall be plugged by approved means to prevent entrance of trench water into the line.
	E. PVC Pipe: The following laying rules shall be followed for PVC pipe:
	i. Bedding and primary backfill material shall consist of Class I or Class II soil (USCS Soil Classification System) placed in 6” layers.  Where Class II soil is used, bedding primary backfill shall be compacted as specified in ASTM D2321.
	ii. PVC pipe bedded in sand or graded gravel do not require special compaction.  However, the sand or gravel minimum depth below the pipe shall be four inches, and brought up to the spring-line of the pipe and the material must be firmly placed under ...
	iii. When PVC pipe is laid in a rocked trench, a minimum of 6-inches crushed stone shall be used as bedding under the pipe.

	F. Bell Hole Requirements: Bell holes shall be provided of sufficient size to allow ample room for making the pipe joints properly.  The bottom of the trench between bell holes shall be carefully graded so that the pipe barrel will rest on a solid fou...
	G. Standing Water in Trench: Water shall not be allowed to run or stand in the trench before the trench has been backfilled.  At no time shall the Contractor(s) excavate more trench than their ability to dewater for backfilling.
	H. Trench Widths
	i. Maximum permissible trench widths from bottom of trench to a point 12" above top of pipe shall be equal to the outside diameter of pipe barrel plus 16", except as noted otherwise.
	ii. If the trench walls collapse, or if the excavated trench width up to a point 12" above the top of sewer pipe is greater than the maximum permissible trench width according to the standard detail, then the Contractor shall, at no additional cost to...

	I. Service Laterals and Connection Locations
	i. Sewer Tap Approval and Inspection: No plumber or Contractor will be allowed to make a tap onto City sewerage system without prior approval and without the tap being made in the presence of a City of Cumming Inspector.
	ii. All service lines extending from collector sewers must utilize a plugged, or capped stub at the termination point according to the standard details. Plug Type shall be an air-tight, removable plastic plug.
	iii. Location on As-built Plan: The precise location of each stub shall be indicated on the As-Built plans to the nearest foot.
	iv. A plugged stub shall be provided for every existing or proposed lot or building per City standard details. Wye branches shall be of the same material as the collector sewer and installed on the trunk line at the locations indicated on the contract...
	v. Service to all lots within a development shall be the responsibility of the developer.  On any lot where the service stub cannot be found, the developer shall install or bear the costs for payment of installation of the service stub.  Also, unless ...
	vi. For new construction, the builder shall be responsible for the location of the service line and checking its elevation prior to the pouring of the foundation, driveway, or other appurtenances.  The City will not be responsible for any house built...
	vii. Riser connections shall be installed on service lines which are greater than nine feet deep. Driveways, parking pads, paving, and similar shall not be installed over any portion of a sanitary sewer lateral
	viii. Service Stub Requirements: Service stubs shall be laid in compacted or undisturbed soil from the main sewer to the property line.  The slope shall be 2.0% or greater.  All house or service lines not immediately connected to a service stub shall...

	J. Service Laterals with no stub out provided
	i. Wye Branches: Connections to existing sewer lines where no stub exists shall be made by removing a section of the sewer from the existing line and inserting, in the space, a wye branch of proper size, or by the construction of a manhole or other su...
	ii. Coring Manholes: Where no existing manhole stub-outs exist for connection manhole coring shall be made by neatly cutting a hole in the wall of the existing structure with a manhole coring machine made for that purpose at or near its invert, insert...
	iii. All sewer connections for multi-unit development or non-residential structures shall be made by the owner (applicant) at their expense.

	K. Highway Construction
	i. State Highways: The Contractor shall be responsible for the coordinating and scheduling of all construction work in the State highway right-of-way with the City of Cumming and/or Georgia Department of Transportation, as appropriate.
	ii. Construction Standards: Work along and across Georgia State highway right-of-way shall conform to Georgia D.O.T. Standard Specifications for Construction of Roads and Bridges.

	L. Jack and Bore
	i. General Requirements: Jacks for forcing the casing 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 toget...
	ii. Impact on Structures: Where pipe is required to be installed under highways, streets or other facilities by jacking or boring methods, construction shall be done in a manner that will not interfere with the operation of the facility, and shall no...
	iii. Disposal of Excavated Materials and Use of Water: Excavated material will be placed near the top of the working pit and disposed of as required.  The use of water or other fluids related to the boring operation will be permitted only to the exten...
	iv. Diameter of Excavation: The diameter of the excavation shall conform to the outside diameter and circumference of the casing pipe as closely as practicable.  Any voids which develop during the installation operation shall be pressure grouted.
	v. Jacking Requirements: The pipe shall be jacked from the low or downstream end.  At each end of the casing pipe, the void between the carrier pipe and casing shall be sealed with brick and mortar.  Any pipe damaged in jacking operations shall be rem...
	vi. Installation of Carrier Pipe: After the steel casing pipe has been installed, the carrier pipe shall be installed in the casing pipe.  Care shall be exercised at all times to protect the coating and lining of the carrier pipe, maintain tight, full...

	M. Clearances with Other Utilities
	i. Minimum of ten feet horizontal distance between sewer and water main shall be maintained for parallel installations.
	ii. Minimum 18-inches vertical distance shall be maintained for water main and sewer line perpendicular crossings. Sewer shall always be placed below water mains. If vertical clearance is not possible, provide concrete encasement.
	iii. Parallel Installations: The City may allow parallel installation of water line closer than ten feet to a sewer, provided that the water main is in a separate trench or on an undisturbed earth shelf located on one side of the sewer and at an eleva...
	iv. Sewer and Water Main Crossings: For sewer and water main crossings, the crossing shall be arranged so that the sewer joints will be equidistant and as far as possible from the water main joints. A minimum 18-inches shall be maintained. Where a wa...
	v. Minimum 18” vertical clearance between sewer and stormwater line. If vertical clearance is not possible, provide concrete encasement.
	vi. The City shall approve any instances when proper clearances are unable to be maintained as stipulated in this section.

	N. Pavement Replacement
	i. Contractor shall fully restore and replace all pavement, curbs, gutters, sidewalks and other surface structures removed or disturbed, to a condition that is as near original condition as possible and in accordance with the standard details.

	O. Protection of Existing Utilities
	P. Clean-Up
	i. Construction Site: Prior to requesting the "completion of sewer construction" inspection, the Contractor shall remove and dispose in an acceptable manner all shipping timbers, shipping bands, spacers, excess materials, broken material, crates, box...
	ii. Repair/Replace Damaged Items: Any work, trees, lawns, shrubs, fences, flower beds, drainage culverts or other property damaged by the sewer construction, shall be repaired or replaced.
	iii. All shoulders, ditches, culverts and other areas impacted by the sewer construction shall be at the proper grades and smooth in appearance.
	iv. All manhole covers shall be brought to grade.


	8. Testing and Acceptance
	A. Infiltration Testing:  Infiltration of groundwater into sewer lines shall not exceed 25 gallons per inch of diameter, per 24-hour day, per mile of sewer.
	B. Low Pressure Air Testing:  All lines shall be air tested in the following manner after backfilling and tamping has been completed:
	i. Test Preparation:  All wyes, tees or end-of-side sewer stubs shall be plugged with flexible-joint caps, or acceptable alternate, securely fastened to withstand the internal test pressure.  Prior to testing for acceptance, the pipe should be cleaned.
	ii. Test Procedure:  The sewer segment being tested shall be pressurized to 3.55 psi.  A short period of time (2-4 minutes) may be required to allow the pressure to stabilize. The pressure shall not decrease more than 0.5 psi (from 3.5 to 3.0 psi) du...
	v. Test Failure:  If the pipe installation fails to meet the infiltration or air test requirements shown above, the Contractor shall determine, at his own expense, the source or sources of leakage, and he shall repair or replace all defective material...

	C. Mandrel Testing
	i. A mandrel, sized to permit up to 5.0% deflection, shall be used.
	ii. Flush Line: Completely flush the line making sure the pipe is clean of any mud or debris that would hinder the passage of the mandrel
	iii. Float Rope: During the final flushing of the line, attach a floating block or ball to the end of the mandrel pull rope and float the rope through the line.
	iv. Connect Mandrel: After the rope is threaded through the line, connect the pull rope to the mandrel and place the mandrel in the entrance of the pipe.
	v. Connect a retrieval rope to the back of the mandrel to pull it back, if necessary.
	vi. Remove all the slack in the pull rope and place a tape marker on the rope at the ends of the pipe where the mandrel will exit, determining the location of the mandrel in the line.
	vii. Draw mandrel through the sewer line.
	viii. If a section with excessive deflection is found, locate it; dig down and uncover the pipe; inspect the pipe, if any damaged pipe is found, replace it; if pipe is not damaged, replace and thoroughly tamp the haunching and initial backfill; repla...

	D. Vacuum Testing of Manholes
	i. No grout will be placed in the horizontal joints before testing.
	ii. Pipes Entering Manhole: All pipes entering the manhole shall be plugged, taking care to securely brace the plugs from being drawn into the manhole.
	iii. The test head shall be placed at the inside of the top of the cone section and the seal inflated in accordance with the manufacturer's recommendation.
	iv. Vacuum Requirements: A measured vacuum of 10 inches of mercury shall be established in the manhole.  The time for the vacuum to drop to nine inches of mercury shall be recorded.
	v. Leakage: Acceptance standards for leakage shall be established from the elapsed time for a negative pressure change from 10 inches to nine inches of mercury.  The maximum allowable leakage rate for a four-foot diameter manhole shall be in accordanc...
	vi. Test Failure: If the manhole fails the initial test, necessary repairs shall be made with a non-shrink grout while the vacuum is still being drawn.  Retesting shall proceed until a satisfactory test is obtained.
	vii. Test Equipment: Vacuum test equipment shall be equal to that of P.A. Galzier, Inc., or equal.


	7.  As-Built Drawings
	A. The owner, developer (or the developer's engineer), or Contractor are responsible for furnishing As-Built drawings to the City of Cumming as soon as all work has been completed and all inspection items approved such that no subsequent structures ar...
	B. As-built drawings shall be submitted to the City of Cumming for every project governed by this manual. The City of Cumming will not permit the issuance of any certificate of occupancy or the approval of any final plat until appropriate as-built dra...
	C. As-Built guidelines
	i. Sewer As-Builts should be on a separate plan sheet from other utilities.
	ii. As-Builts shall contain the name of the development.
	iii. Location of all sewer lines, manholes, stream crossings, road crossings and all other appurtenances shall be shown.
	iv. Land lots and districts shall be shown and all lots numbered.
	v. Road names shall be included.
	vi. The words "As-Built" shall be stamped in large clear print on the plans.
	vii. "As-Built" drawing size shall be 24" x 36" whether submitted electronically and/or hard copy.
	viii. Minimum scale 1" = 20'.  Maximum scale 1" = 100'.
	ix. For phased subdivisions as a phase is completed, a key “map” location sketch showing the entire subdivision with said phase outlined shall be included.
	x. As-Built drawings must be sharp, clear, clean and legible, suitable for filming as permanent record. Contour lines when shown shall be faded in contrast and not conflict with clarity and legibility of the drawing details.
	xi. Outlots shall be labeled (Outlots are those parcels not designated as a lot, public street, or public dedication. Includes private roads, areas for future development or any other non-buildable parcel retained by the developer.)
	xii. Contractor's name, address and phone number shall be included.
	xiii. “As-Built” sewer plans shall show by appropriate dimensions the location of all plugged stubs to the nearest foot.
	xiv. No hand-drawn or “marked-up” (red-lined) construction plans will be accepted as As-Built or record drawings.
	xv. Site plan and plan and profile sheets shall be included.
	xvi. Electronic copies of all as-built drawings, plans, and related documents/files must be submitted to the City of Cumming. Electronic files must be submitted on a high-quality data CD and in AutoCAD format in a version compatible with the City’s ve...


	8. Construction within State Highways, County Roads, and City Streets.
	A. All storage of materials, excavation, backfilling, pavement removal and replacement, clean up and grassing shall be in strict accordance with the applicable State, County, or City regulations. It shall be the Contractor's responsibility to determin...
	B. The Contractor shall coordinate the closing of any street at least 72 hours in advance with the Department of Utilities at 770-781-2020.
	C. The Contractor shall provide, erect and maintain all necessary barricades, suitable and sufficient lights and other traffic control devices; shall provide qualified flagmen where necessary to direct traffic; shall take all necessary precautions for...
	D. Construction traffic control devices and their installation shall be in accordance with the current Georgia "Manual of Uniform Traffic Control Devices for Streets and Highways."
	E. Placement and removal of construction traffic control devices shall be coordinated with the Georgia Department of Transportation, Forsyth County, and/or the City of Cumming a minimum of 48 hours in advance.
	F. Placement of construction traffic control devices shall be scheduled ahead of associated construction activities. Construction time in street right-of-way shall be conducted to minimize the length of time traffic is disrupted. Construction traffic ...
	G. The City shall obtain a permit from the Georgia DOT for all work performed in Georgia DOT ROW. The contractor shall maintain a copy of the permit at all times on the work site and shall comply with all provisions of the document. The contractor sha...
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