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INTRODUCTION

The City of Raleigh Public Utilities Department has prepared this Handbook to
summarize the policies, standards, and specifications of the Department in one
document. The Public Utilities Department has the responsibility for operating,
maintaining and expanding the water, sewer, and reuse systems of the City of Raleigh.
The City Charter gives the City Council the authority to create a Public Utilities
Department and further states that the Public Utilities Department will be self-sustaining
through its water and sewer rates and other fees. The City Code goes into the detail of
describing the duties, functions, and policies of the Public Utilities Department.

The City of Raleigh provides water and sewer service to over 125,000 retail customers in
Raleigh, Garner, Wake Forest, and Rolesville areas. The City is also developing its
reuse water system to provide an alternative water resource for demands not requiring
potable water quality. In addition to the retail customers, there are also 5 wholesale
customers that buy water in bulk from the City. The wholesale customers are the towns of
Knightdale, Holly Springs, Zebulon, Wendell, and Fuquay Varina. Falls Lake is the
drinking water supply for the City with a capacity of 100 million gallons per day (mgd)
allocated for drinking water. The City of Raleigh is the sole entity that is permitted to use
Falls Lake water for drinking water.

The Falls Lake was completed in 1983 by the United States government. The US Corps
of Army Engineers manages the lake and the State of North Carolina manages the
recreational facilities on the lake.

The City of Raleigh E.M. Johnson Water Treatment Plant (WTP) is located at 10301 Falls
of the Neuse Road. The WTP has a capacity of 86 mgd and averages 50.71 mgd year-
round.

The Neuse River Wastewater Treatment Plant (WWTP) is located on 8500 Battle Bridge
Road. The WWTP has a capacity of 60 mgd and processes an average of 42 mgd of
wastewater year-round. At the WWTP, the Public Utilities Department has several
marketable products, such as soybeans, lime stabilized sludge as a soil amendment, and
reuse water for irrigation water and other non-potable uses.

The utility system is also supported by the Public Utilities Operations Center located at
3304 Lake Woodard Drive. The Operations Center provides the meter reading,
maintenance, construction, and warehouse functions for the Department. There are over
1,350 miles of water main and 1,600 miles of sewer main between 2 and 72 inches and
42,000 manholes to be maintained by the City.

The Administrative office for the Public Utilities Department is located in Suite 620 of the
One Exchange Plaza Building at 219 Fayetteville St. Mall. The staff in the Administrative
offices will assist in the map location of the existing water, sewer, and reuse mains, assist
with questions regarding water, sewer, and reuse extension policies, and be able to show
the locations for what is planned. Copies of the existing water, sewer, and reuse system
maps may be purchased (prices vary depending on size of map) from this office. The
phone number for the Administrative Office is (919) 857-4540.
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This Handbook is designed to facilitate understanding by developers, engineers,
contractors, and the citizens in general of how the City Public Utilities Department does
business both inside the City limits and in the City’s extraterritorial jurisdiction. This
handbook is not intended to replace the Charter, Code, or standards, but to group
the various information on policy, design, material, construction, and standard detail
drawings used by the Public Utilities Department into one reference source. The contents
of this book are subject to change at any time, without notice.

The organization of this material falls into four primary areas, General
Policies/Regulations, Water, Sewer, and Reuse. The water, sewer, and reuse sections
will each cover the respective design, materials, construction, and standard details for
that utility.

Much of the information covered in this book has been adopted from other sources such
as State and National Standards and Regulations, “good engineering practice”, and the
experience of the staffs of the City of Raleigh Public Utilities and Public Works
Departments. The standards, policies, and specifications indicated in this book
shall be considered final and exceptions may only be granted by the Public
Utilities Director upon written request PRIOR to construction.

DEFINITIONS

Throughout this Handbook, the following terms shall have the meanings ascribed to them
respectively:

Air-gap separation: An unobstructed vertical distance through the atmosphere between
the lowest opening from any pipe or faucet supplying water to a tank, plumbing fixture, or
other device and the flood level rim of the receptacle. An approved air-gap vertical
separation shall be at least double the diameter of the supply pipe. In no case shall the
air-gap be less than one (1) inch.

Approved: Certified in writing by the Director of Public Utilities as an acceptable device
or methodology used within the City of Raleigh Public Utilities System.

Auxiliary intake: Any piping connection or other device whereby water may be secured
from a source other than public water supply.

Backflow: Any flow of water into the public water supply from any other source due to a
cross-connection, auxiliary intake, interconnection, backpressure, backsiphonage, any
combination thereof, or other cause.

Backpressure: Any pressure on any source of water other than the public water supply
which may be greater than the pressure on the public water supply and may result in a
backflow.

Backflow prevention device: An approved effective device or method used to prevent

backflow from occurring in the potable water supply. The type of device required shall be
based on degree of hazard, existing or potential.
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Backsiphonage: Any circumstance in which the pressure on the public water supply may
be reduced to the point that the elevation and atmospheric pressure on a source of water
other than the public water supply may result in a pressure to be greater than the
pressure on the public water supply and may result in a backflow.

Certified tester: A person who has proven his/her competency to test, repair, overhaul
and make reports on backflow prevention devices as evidenced by certification of
successful completion of a training program approved by the Director of Public Utilities.

Confinement assembly or device: A backflow prevention device, as approved and
required, installed within a private plumbing or distribution system to isolate a localized
hazard from the remainder of said system.

Containment device: A backflow prevention device, as approved and required, installed
at the point of separation between the public water supply and a private service or private
distribution system or at the point of metering.

Cross-connection: Any physical connection whereby the public water supply is
connected with any other water supply system, whether public or private, either inside or
outside of any building or buildings, in such a manner that a flow of water into the public
water supply is possible either through the manipulation of valves or because of
ineffective check or back-pressure valves, or because of any other arrangement.

Cross-connection control coordinator: The official position established and authorized
by the City and designated by the Director of Public Utilities to administer and interpret
the cross connection section of these specifications and who shall also be a certified
tester.

Double check valve backflow prevention device: An approved assembly composed of
two (2) single, spring-loaded independently operating check valves, including tightly
closing shut-off valves located at each end of the assembly, and having suitable
connections for testing the watertightness of each check valve.

Dual check valve: An approved device containing two (2) independently acting check
valves in series.

Fire line: A system of pipes and equipment used to supply water in an emergency for
extinguishing fire.

Food preparation facility or establishment: Any commercial or industrial facility that
prepares or serves food, including a restaurant, cafe, cafeteria, snack bar, grill, deli,
catering service, bakery, grocery store, butcher shop, or similar establishment.

Indirect discharge or discharge: The discharge or the introduction from any non-

domestic source regulated under §307(b), (c), or (d) of the Act (33 U.S.C. 1317), into the
POTW (including holding tank waste discharged into the system).
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Interconnection: Any system of piping or other arrangement whereby the public water
supply is connected directly with a sewer, drain, conduit, pool, heat exchanger, storage
reservoir, or other device which does or may contain sewage or other waste or substance
which would be capable of imparting contamination to the public water supply.

Interference: The inhibition or disruption of the POTW treatment processes, operations,
or its sludge process, use, or disposal, which causes or contributes to a violation of any
requirement of the POTW's NPDES or Nondischarge Permit or prevents sewage sludge
use or disposal in compliance with specified applicable state and Federal statutes,
regulations or permits. The term includes prevention of sewage sludge use or disposal by
the POTW in accordance with §405 of the Act (33 U.S.C. 1345) or any criteria,
guidelines, or regulations developed pursuant to the Solid Waste Disposal Act (SWDA)
(42 U.S.C. 6901, et seq.), the Clean Air Act, the Toxic Substances Control Act, the
Marine Protection Research and Sanctuary Act (MPRSA) or more stringent state criteria
(including those contained in any state sludge management plan prepared pursuant to
Title IV of SWDA) applicable to the method of disposal or use employed by the POTW.

Major utility mains: Those water, reuse water, and/or sewer lines which are twelve (12)
inches in diameter or greater.

Person: Any individual, partnership, co-partnership, firm, company, corporation,
association, joint stock company, trust, estate, governmental entity or any other legal
entity, or their legal representatives, agents or assigns. This definition includes all
Federal, state, and local government entities.

Publicly-owned treatment works (POTW) or municipal waste water system: A
treatment works as defined by §212 of the Act (33 U.S.C. 1292) which is owned in this
instance by the City. This definition includes any devices or systems used in the
collection, storage, treatment, recycling, and reclamation of municipal sewage or
industrial wastes of a liquid nature. It also includes sewers, pipes, and other conveyances
only if they convey waste water to the POTW treatment plant. For the purposes of this
Handbook, POTW shall also include any sewers that convey waste waters to the POTW
from persons outside the City who are, by contract or agreement with the City, or in any
other way, users of the City's POTW.

Pressure vacuum breaker: An approved assembly containing an independently
operating spring loaded check valve and an independently operating loaded air inlet valve
located on the discharge side of the check valve. The assembly must be equipped with
suitable connections for testing the proper operation of the device and tightly closing
shut-off valves located at each end of the assembly.

Pretreatment or treatment: The reduction of the amount of pollutants, the elimination of
pollutants, or the alteration of the nature of pollutant properties in waste water prior to or
in lieu of discharging or otherwise introducing such pollution into a POTW. The reduction
or alteration can be obtained by physical, chemical or biological processes, or process
changes or other means, except by diluting the concentration of the pollutants unless
allowed by an applicable pretreatment standard.
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Public water supply or system: The water and waterworks system of the City of
Raleigh, and its customers outside the corporate limits, for general use and which supply
is recognized as the public water supply by the North Carolina Department of
Environment and Natural Resources.

Reduced pressure zone principle backflow prevention device (RPZ) : An approved
device containing within its structure two (2) spring loaded independently operating check
valves, together with an automatically operating pressure differential relief valve located
between the two (2) check valves. The first check valve reduces the supply pressure a
predetermined amount so that during normal flow and at cessation of normal flow the
pressure between the checks shall be less than the supply pressure. In case of leakage
of either check valve, the differential relief valve, by discharging to the atmosphere, shall
operate to maintain the pressure between the check valves less than the supply
pressure. This device shall have suitable connections for testing the proper operation of
the device, including tightly closing shut-off valves located at each end of the device.

Reuse water: Wastewater that has been treated to water quality standards as defined by
the applicable section of the North Carolina Administrative Code and is intended to be
distributed for non potable uses such as irrigation and/or industrial processes.

Reuse water service stubs: Those portions of the reuse water service pipes that
connect to the City's reuse water mains and extend to the boundaries of public
easements and rights-of-way.

Sewer Interceptor/Outfall: Gravity sewer mains equal to or larger than 12” in size.

Stormwater: Any flow occurring during or following any form of natural precipitation and
resulting therefrom.

Superintendent: The person designated by the City to supervise the operation of the
publicly-owned treatment works and who is charged with certain duties and
responsibilities by the City Code, or his duly authorized representative.

Tap size: The nominal diameter of the connection of a water or reuse line installed
between a meter assembly and main connected to the water or reuse utility system of
Raleigh, without regard to the configuration of that water or reuse assembly, or ownership
of the water or reuse meter assembly, service, or water or reuse main.

Utility system, utility lines: Water pipelines, reuse water pipelines, and sewer pipelines
(any or all as determined by the context), and shall include all pipes, valves, valve boxes,
hydrants, and other fixtures, equipment, and apparatus connected to and forming a part
of the main water, main reuse water, or sewer pipelines and systems or all, and all
appliances necessary and convenient thereto. The utility lines dedicated to the City shall
include only main distribution lines, valves, hydrants and other apparatus, fixtures and
equipment forming a part of the lines laid in public streets, roads, highways and alleys or
across City utility or sanitary sewer easements on private property, and shall not include
lines leading from mains to building connections on private property and shall not include
the water, reuse water, or sewer lines within any residences or other privately-owned
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building. Utility lines built in accordance with City/County contract dated January, 1985,
are part of the City's utility system.

Vehicle maintenance facility: Any commercial or industrial facility where automobiles,
trucks, or equipment are serviced or maintained, including garages, service stations,
repair shops, oil and lubrication shops, or similar establishments.

Wastewater: The liquid and water-carried industrial or domestic wastes from dwellings,
commercial buildings, industrial facilities, mobile sources, treatment facilities and
institutions, together with any groundwater, surface water, and stormwater that may be
present, whether treated or untreated, which are contributed into or permitted to enter the
POTW.

Water service stubs and (building sewer) sewer service stubs: Those portions of the
water service and building sewer pipes which connect to the City's water and sewer
mains and extend to the boundaries of public easements and rights-of-way.
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GENERAL POLICIES/REGULATIONS

The City of Raleigh shall control and schedule the availability of water, sewer, and reuse
services to its customers. Applications for permanent water, sewer, and reuse service
connection are available at the Inspections Department Permit Office, 4™ floor, Raleigh
Municipal Building, 222 West Hargett Street, (919) 890-3450. Sufficient lead-time (6
weeks) should be provided for all new service taps and all fees must be paid in full prior
to the work order being authorized.

Water and reuse service shall be provided on an as-available basis to the customer’s
meter. All customers shall hold the City not responsible from any and all claims,
damages, liabilities, or expenses caused in whole or in part by pressure conditions, water
quality variation, or interruptions in service. The customer shall be responsible for
installation of booster pumps to increase pressure when necessary.

All water, sewer, and reuse main extensions and service connections to the City's water,
sewer, and reuse systems must be approved, prior to construction, by the Public Utilities
Department. All water and sewer main extensions outside the corporate limits must be
approved by the City Council. The minimum size water main is six inches for single family
residential areas, however four-inch water mains will be allowed under certain conditions.
All other land uses shall have an eight-inch main as the minimum size for water. The
minimum sanitary sewer main shall be eight inches in all areas. The minimum size reuse
main is four inches unless dictated otherwise by sound engineering and approved by the
Public Utilities Department prior to construction.

All water, sewer, and reuse services in public rights-of-way are to be installed by the City
or by a licensed utility contractor. Sewer services in easements will either be made by
licensed utility contractors or licensed plumbers. All water, sewer, and reuse services in
new subdivisions are the responsibility of the developer. To qualify for service, the total
property frontage must abut a water main, sewer main, and/or reuse main. All potable
and reuse water services will be metered, and the meter will be located at the right-of-
way or in a 2-foot dedicated utility easement adjacent to the right-of-way. Additional
connections and meters are allowed, along with common (master) meters and services
as defined in Section 10-2002, where applicable, of the City Code. The City of Raleigh
does not allow submetering for purposes of charging for more than the City rate for water,
sewer, and reuse.

PUBLIC WATER, SEWER, AND REUSE EXTENSION POLICIES

To reimburse major utility mains, acreage fees will be charged to all property owners
inside or outside the City for connecting to the City's water and sewer systems. This fee
will be collected at the time of building permit application for new construction or at the
time of the connection for existing buildings. The general exception for acreage fees is
for property owners whose service was available prior to June 1, 1959 as confirmed by
the City.
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EXISTING LOTS - INSIDE CITY

Utility main extensions and replacements inside the corporate limits and
constructed by the City, or by the City's contractor, will be made by assessment to
the property owners who benefit from the improvements. As mentioned above, the
standard size mains are four-inch, six-inch, and eight-inch for reuse, water, and
sewer mains, respectively. If larger size mains are necessary, then the differential
cost for larger size mains permitted by City standards will be paid for by the City.
For corner and dual frontage lots, the property owner will receive a 150-foot
exemption as follows:

a. If water, sewer, and/or reuse mains are installed simultaneously in both
streets on which a lot abuts, assessment of the costs of the installation shall
be based upon the entire frontage of one street (short side) plus the
frontage of the other street in excess of 150-feet.

b. If a lot is already served by water, sewer and/or reuse that meet all City
standards on one abutting street, any installation of the same service(s) on
an abutting street will not be assessed for an existing residential-zoned
single family house.

The 150-foot exemption for the corner lot will not apply when the abutting property
is served by facilities less than the standard size mains. In this case, the
installation on the abutting street will be assessed against the property. Along with
the corner lot exemption, there is a 150-foot exemption for duplicating service
when standard size or larger mains are existing in the street right-of-way and an
additional main is installed. In order for these exemptions on corner lots and
duplicating services to apply, the existing mains must have been assessed against
the property or were installed by a developer without charge to the City.

EXISTING LOTS — OUTSIDE CITY

A charge in lieu of assessment will be made when the water, sewer, and/or reuse
mains are located outside the corporate limits and were paid for by the City. A fee
equal to the assessed cost of the mains will be collected from the property owner
connecting. A charge in lieu of assessment must be paid prior to ownership
transfer or at the time of property subdivision.

In addition to the charge in lieu of assessment, all other fees for water and/or
sewer connections still apply.

The property owner must submit a petition for annexation to be eligible to connect
to either water and/or sewer.

NEW DEVELOPMENTS

All standard size mains and services in new subdivisions shall be installed by the
developers. Outside the City limits, the developer must have the City Council
approval to extend the utility lines to the development, and this extension will be
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done at no cost to the City. If the subdivision is outside the corporate limits, and
water, sewer, and/or reuse are available, or will be available within twelve months
after recording the plat, the developer shall connect to the City's utility system. For
subdivisions outside the corporate limits, but inside the extraterritorial jurisdiction,
the extensions of utilities beyond the corporate limits must be approved by the City
Council. Those utilities less than 12 inches in size located outside the corporate
limits will be paid for by the developer and are not reimbursable. It will be the
developer's responsibility to acquire any necessary easements for the extensions.
These easements must have functional access to public right of way and be
properly recorded. Plan and elevation drawings of all access roads shall be shown
on the plans prior to approval. The recording procedure is outlined in the City of
Raleigh Public Utilities Department Standard Procedure 602-4 (see Section F).

Details of the extensions and appropriate reimbursement procedures will be
described below. The extensions must serve the total tract of land and meet all
City requirements.

Inside the City limits, the City will be responsible for extending the facilities, or
reimburse the developer for extending mains to the property provided City
reimbursement policy is followed. If the proposed subdivision is inside the
corporate limits, or if it is agreed that the area will be annexed, and over-sized
mains are installed, then the City will pay the cost differential between a 6-inch and
8-inch main for water, between an 8-inch and 10-inch main for sewer, and
between a 4-inch and 6-inch for reuse, provided that the extra size is not needed
to serve that particular development. So that these costs can be reimbursed, the
plans and specifications must be approved by the Public Utilities Director, and the
developer must advertise for sealed bids. The bids will be opened at the Municipal
Building with the lowest responsible bidder receiving the contract. The Chief
Engineer will be given periodic estimates of the work completed and other
information so that the actual cost of construction can be calculated. After
completion of the work, the developer shall furnish the Chief Engineer an itemized
list of the costs to be reimbursed. The details of this reimbursement procedure are
fully described in the City of Raleigh Public Utilities Department Standard
Procedure 700-6 (see Section F).

Once the mains have been installed, the individual service connections can be
made. Below, two procedures are listed, with one being for service connections
on existing mains and the other with the developer making the extensions and the
service connections.

The procedure for water, sewer, and/or reuse service connections to existing
mains, is outlined below:

1. The owner shall complete an application form and submit it to the
Inspections Department along with the property identification.
2. The Inspections Department collects the appropriate fees prior to the

issuance of the utility permit, and then installation may occur.
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The procedure for connecting to water, sewer, and/or reuse facilities that must be
extended for new developments within the City of Raleigh planning area is listed
below. Procedures for the Towns of Garner, Wake Forest, and Rolesville can be
obtained by contacting the respective Town planning department.

1. The applicant must have plans prepared by a registered engineer showing
the water, sewer, and/or reuse lines necessary to serve the property.
2. The applicant must submit the plans, application form, and plats to the

Planning Department for City approval.
3. After City Council approval, the Planning Department shall notify the

applicant.

4. Tracings for the extensions shall be submitted to Public Works Department
for City routing and approval.

5. Once the applicant has received the approved plans, they must provide 10

sets back to the City within 10 working days and the installation of the
mains may proceed.

6. The charges for connections to the mains will be determined and collected
by the Inspections Department. The individual service connections will be
made by the developer's contractor.

7. Projects that have not begun construction after 1 year of receiving approved
permitted plans are subject to new standards.

CITY ACCEPTANCE OF PRIVATE UTILITY SYSTEMS

Any existing private utility system desiring to make connection to the City of
Raleigh system will submit a letter of request to the Public Utilities Director and the
owner must make a written application to the City Council for permission to make
such connections. The application must be accompanied with sealed plats of the
property to be served.

The plans, maps, and other documents for water, sewer, and reuse lines will be
reviewed by the Public Utilities Department for a recommendation on whether to
approve or disapprove the application. The water and sewer extension
recommendations will be sent to the City Council so a final decision concerning
the connection may be made. All water, sewer, and reuse lines providing service
to adjoining properties shall be properly dedicated to the City prior to the
connection of the system and shall be built to City standards, where applicable.
The utility lines dedicated to the City shall include main distribution lines, services
from mains to meters, valves, hydrants, and other fixtures to form the system, but
will not include service lines leading from the meter to the building connections.

If any easements or right-of-way contracts are needed for the extension of mains
over privately-owned lands, the developer shall acquire these easements at no
cost to the City. In this case, all easements shall have functional access to public
right of way, be properly recorded, and the City of Raleigh Public Utilities
Department Standard Procedure 602-4 shall be followed. Plan and elevation
drawings of all access roads shall be shown on the plans prior to approval.
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Once a utility system has been accepted, the City shall have complete control over
the mains and connections for the purpose of making inspections and turning the
water and/or reuse services on and off. The fees charged to the customers for the
use of these lines shall be the same as those charged to other customers residing
outside the City limits.

In times of emergency when the City needs the water to supply the needs of the
citizens inside the corporate limits, the service to outside customers will be
discontinued and ample notice of the cut-off will be provided to these users. The
City cannot be held responsible to provide a certain water pressure and to furnish
fire protection to those customers along these lines installed outside the corporate
limits.

The following policy shall serve as minimum conditions under which the City shall
eventually take responsibility for and accept private community utility lines into the
public system:

1. City standards were used as the minimum design and construction standards
for such a system.

2. The system is supplied by a central temporary source from wells, pumps, and
tanks and/or a sewage disposal system.

3. The system owner shall provide for the water, sewer, and/or reuse systems in
streets and easements to become part of the City’s utility system without any
cost to the City.

4. The value of the well, tank, pump and/or sewage disposal plant shall be
retained by the system owner.

5. All lots connecting to the utility system shall bear their share of the acreage fee,
which must be paid as a lump sum.

ACREAGE FEE REIMBURSEMENT

The developers may be reimbursed for major utility mains if certain conditions are
met. The major mains are those water and sewer lines that are 12 inches and
larger in diameter. The policy is to reimburse the developer for the cost differential
between the major mains and a 6-inch water and 8-inch sewer, whether inside or
outside the corporate limits, from the acreage fees collected from connecting
properties within the service areas, subject to a 10-year limitation on the
reimbursement. In order to qualify for the reimbursement, the developer must
have properly prepared plans and profiles for the major mains. These plans will
have to be approved by the City. After completion and acceptance of the projects,
a reimbursement contract will be prepared and submitted to the City Council for
approval and then executed by the City and developer.

The acreage fees collected within a designated service area shall be used to

reimburse the contract holder for the major utility mains installed in that area. The
reimbursement payments shall be made for a period of ten years after acceptance
of the project and no longer. If more than one contract is outstanding for a service
area, then the reimbursements will be made based on the order that the contracts
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were signed. The details of this reimbursement are outlined in the City of Raleigh
Public Utilities Department Standard Procedure 700-6 (see Section F).

JOINT VENTURE AGREEMENT

Joint venture agreements in accordance with this procedure are defined as private
reimbursement contracts and are subject to City Council approval of the plans
and/or subdivision, site plan, etc. Joint venture agreements are entered into to
provide water and sewer service as part of the City’s plan to serve an area in the
extraterritorial jurisdiction or to eliminate a public health and/or environmental
concern. At least 1,000 linear feet of utility service must be provided and an area
of 100 acres must be served. The developer must agree to petition for annexation,
must either assign part of the reimbursement cost to the City or pay the City
directly for the easement acquisition, must convey positive economic benefits to
the City, and the developer agrees to provide a financial security deposit for the
full cost of the project. The design must be completed by the project developer
within six months of the City agreeing to the project. Pump stations are not eligible
for participation by the City, and projects that can be served by gravity sewer may
not be served by a pump station.

After approval of the concept, the developer must have the engineering plans
prepared for the extension(s) of utilities outside of the proposed project site and
provide such funds to cover the cost of installation. The City handles this as a
public assessment project and holds the necessary public hearings so that
assessments can be levied against the property. The project will be scheduled for
a public hearing and the hearing will be held. After the project is approved by the
Council, the City will finalize the acquisition of any necessary easements, the cost
of which will be paid by the developer. The project will be publicly bid and a
contract awarded. Construction is administered by the City. As assessments or
fees in lieu of assessments are received, the City will use these funds to repay the
developer, but reimbursements cannot exceed the contract amount. In the case of
acreage fee and private reimbursement contracts, the total reimbursements will
not exceed the actual construction costs plus any accrued interest. All
reimbursements are made yearly, and these payments are made in January of
each year, following the acceptance of the utilities.

INFILL POLICY

It is the policy of the City of Raleigh Public Utilities Department (CORPUD) to
achieve the replacement of vitrified clay sanitary sewer mains, galvanized water
mains, and other deteriorated and/or undersized mains when “infill” development
projects occur on or adjoining the property on which those mains are located.

The engineering plans review personnel in the CORPUD Administrative Office will
identify instances in which this policy applies and determine the size and linear
extent of the replacement needed. They will notify the engineer through normal
plan review comment process. The plans will be re-submitted and permitted
including the needed replacement.
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The developer and/or engineer will obtain, through informal quotes or public
bidding as appropriate from a North Carolina licensed utility contractor, a price for
the replacement main work and will submit that price and the name of the utility
contractor to the Public Utilities Director for approval prior to commencing work on
the main replacement work. Upon approval of the project cost by the City, the
contractor shall proceed with the main replacement work.

The main replacement work will be considered as part of the general project scope
in terms of inspection, acceptance, etc. Upon final acceptance of the replacement
work, as documented by City inspectors, CORPUD will reimburse the developer
the cost of the replacement main, based upon initial cost submittal or the effective
full diameter price for that size of main based upon current Acreage Fee
reimbursement tables, whichever is less. In those cases in which the cutting and
restoration of public streets, replacement of aerial mains, or other special work are
required in order to accomplish the required main replacement, additional
compensation or provisions will be established by the Public Utilities Director for
that work. The developer is responsible for all of the costs other than the main
replacement cost, which is reimbursed by the City.

USE OF THE SANITARY SEWER SYSTEM

The use of the sanitary sewer system in the City of Raleigh is fully described in
Article C of the City Code. A brief summary of some of the terms that relate to the
sewage treatment system are stated below.

Section 8-2013 of the City Code makes it unlawful to destroy or interfere in any
way with any part of the City sewer system or to deposit any solid or liquid
substances directly into any manhole. Also, it sets a limit on certain amounts of
biological and toxic wastes that can be discharged into the sewage system.
Failure to comply with either of these can result in a civil penalty of not more than
$25,000 per incident. These limits are necessary so that the biological treatment
process can be maintained at acceptable levels. A procedure has been developed
so that persons generating waste over the prescribed limits may pre-treat it, apply
to the City for permission to regulate the rate of discharge so that it is at an
acceptable level, or apply to the City for permission to discharge certain wastes,
but to pay a surcharge equal to the extra treatment cost. These details can be
found in Section 8-2114 of the City Code.

The City of Raleigh has an Industrial Pretreatment Program and discharges
exceeding the defined waste limits are to submit an industrial pretreatment
application, in addition to the surcharges. The application must be approved by
the City prior to connection and discharge into the public sewer system.

The City policy is to utilize gravity flow sewers unless it has been determined to be
economically infeasible or physically impossible by the City to provide sewer
service without relying on pump stations. In situations where the City has offered a
joint venture, a pump station may not be used. In situations where gravity sewer is
not available and a pump station could be put in to just serve the property, the City
may consider the installation of a privately owned and maintained pump station
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and force main. See the Sewer Section of this book and Details S-35 through S-
37.

The City Code in Section 8-2119 states: “All existing and proposed food
preparation or serving facilities and vehicle maintenance facilities connected to the
City of Raleigh sanitary sewer system must have a properly sized and maintained
grease trap or interceptor installed at a location on their sewer service so as to
prevent the discharge of oil and grease to the City of Raleigh sewer system.” See
Details S-40 and S-41. The facilities where grease traps or interceptors are
located must have records on-site and available for staff review, indicating the
history of their grease trap maintenance. Failure to comply with the requirements
of this section of the Code, will result in the issuance of a Notice of Violation, Civil
Penalty assessment, and, if necessary, temporary or permanent interruption of
water, sewer, and/or reuse service from the City of Raleigh.

USE OF THE REUSE SYSTEM

The use of the reuse system in the City of Raleigh is fully described in Article E of
the City Code. The City of Raleigh encourages the beneficial use of the State’s
water resources concurrent with the protection of public health and the
environment. As such, the City encourages the use of reuse water for any
approved purpose when economically and technically feasible. Ultilization of reuse
water for non-potable purposes alleviates demand on our limited potable water
resources and helps protect the environment by reducing discharges to our rivers.

The City of Raleigh has developed a master plan for a reuse distribution system.
Development projects may be required to install reuse distribution systems in
accordance with the master plan. Please contact the Public Utilities Department to
determine if reuse water is available to a development site.

Reuse water is not intended for direct human consumption. All North Carolina
State requirements for reclaimed water must be met as specified by NC DENR.
Public protection is ensured through State Laws (North Carolina Administrative
Code Title 15A, Subchapter 2H, Section .0200), identification of reuse water
through signage and the use of purple-colored piping and equipment, and
continuous monitoring of water quality. All buffers and runoff requirements
specified in Section 8-2206 of the City Code must be met for irrigation with reuse
water.

OTHER POLICIES

SEWAGE BACKFLOW POLICY

Section 10-6084 of the Code deals with fixtures and drains subject to sewage
backflow. This section requires that the all-plumbing traps shall be installed with
an elevation at least one foot higher than the elevation of the top of the next
manhole upstream from the property connection. If not, the property must have a
backwater valve on the sewer service to protect against backflow and the property
owner must sign a sewer release waiving the City's liability in case of a backflow.
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This form will become a recorded document on the property. The liability release
form can be obtained in the City Inspections Department.

FLOOD POLICY

In flood prone areas, the manholes must be watertight and vented to one foot
above the 100-year flood elevation or must be built one foot above the anticipated
100-year flood elevation as determined by the U.S. Army Corps of Engineers.
Pump stations must be constructed above the 100-year flood elevation as
determined by the US Army Corps of Engineers.

MANHOLES IN STREETS

All manhole covers installed within streets, parking lots, and other paved areas
shall have only one one-inch hole, which shall be off center and fitted with a rubber
grommet, unless sealdown manholes are required. All covers must be
domestically cast and so indicated by manufacturer name and “USA” in castings.
Covers shall have “DANGER PERMIT REQUIRED — CONFINED SPACE DO NOT
ENTER” cast onto the face as shown in details W-21 and S-25.

LOCATION OF UNDERGROUND UTILITIES

Before commencing any excavations in any highways, streets, public spaces, or in
an easement, the State of North Carolina Underground Damage Prevention Act
requires notification of each utility owner having underground utilities located in the
proposed area to be excavated, either orally or in writing, not less than two nor
more than ten working days prior to starting, of the intent to excavate. If planning
on digging, excavating, demolishing, or moving the earth in any way that could
damage underground utility facilities, call the North Carolina One-Call Center toll
free number 48 hours before you plan work to begin. The toll free number is 1-
800-632-4949.

SERVICE CONNECTIONS IN SEWER EASEMENTS

Sewer service connections in existing sewer main easements shall be installed
only by licensed utility contractors or licensed plumbers and no service
connections shall be made to trunk or interceptor sewers 15-inches in diameter
and larger. Services on 15-inch and larger mains will require connection at an
existing manhole or the installation of a manhole.

SEWER MAIN/EASEMENT RELOCATION POLICY

Encroachments in easements are discouraged. In cases where they are
necessary and technically feasible in accordance with the City of Raleigh design
standards, the Public Utilities Department shall consider requests for relocation of
sewer mains and easements proposed as a remedial action to resolve conflicts
such as encroachment of buildings, houses, and other such permanent structures.
All easement relocations require City Council approval through sale of surplus
property. The total cost of relocation of sewer mains and dedication of new
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easements shall be at the expense of the property owner, including engineering
cost, survey cost, recordation of maps, surplus property procedure, etc.

CONNECTION OF POOLS AND FOUNTAINS TO SANITARY SEWER

Swimming pools or ornamental fountains shall discharge to the stormwater system
under the general permit issued by the Division of Water Quality. Where
discharge to the storm sewer system is not possible and a swimming pool or
ornamental fountain is connected to the sanitary sewer system for the purpose of
draining or flushing the pool/fountain or backwashing the filters, the drainage
system shall be equipped with a pump or flow restrictor so that the discharge rate
to the sanitary sewer does not exceed 50 gallons per minute. The documentation
of this flow rate must be provided to the Public Utilities Director.

CONSTRUCTION WATER/ FILLING OF SWIMMING POOLS/THEFT OF WATER

All water used from the City of Raleigh Public Utilities system must be metered
except in the case of fire emergencies. Hydrant meters must be obtained from the
Meters Division at (919) 250-2737. Water used from the City’s water system
without metering is a violation of the City Code and can result in the fine of a
maximum of $ 500.00/day plus water usage. Hydrant meters are issued as
temporary water service and may be recalled at any time and for any reason by
the Public Utilities Director. See the Water and Sewer Construction Standards
included in this Handbook.

WATER BACKFLOW/CROSS CONNECTION

All existing and proposed water services, dedicated fire and irrigation lines, and
private distribution systems must be provided with an approved backflow
prevention assembly based on a “schedule of compliance” as determined by the
Public Utilities Director. For projects having any combination of these lines,
suitable approved devices must be provided to contain or “isolate” each level
through containment. Questions concerning Raleigh’s Backflow/Cross-Connection
Prevention Program should be directed to the Public Utilities Cross Connection
Coordinator at (919) 870-2897. A list of approved devices is provided in the Water
section of this Handbook.

REUSE BACKFLOW/CROSS CONNECTION

The Public Utilities Director may require an approved backflow prevention
assembly for any existing or proposed reuse services, dedicated irrigation lines, or
private distribution systems. In no case shall a connection be made between the
potable and reuse water systems. Where both reuse and potable water are
supplied, a reduced pressure principle device or an approved air gap separation
shall be installed on the potable water service. If it is necessary to use potable
water to supplement the reuse system, an approved air gap separation must be
provided to protect the potable water system. The air gap shall be at least double
the diameter of the supply pipe, measured vertically above the overflow level of
the container. Questions concerning Raleigh's Backflow/Cross-Connection
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Prevention Program should be directed to the Public Utilities Cross Connection
Coordinator at (919) 870-2897. A list of approved devices is provided in the Water
section of this Handbook.

WATER SYSTEM AND REUSE SYSTEM CONNECTIONS

In no case shall a connection be made between the potable and reuse water
systems. Where both reuse and potable water are supplied, a reduced pressure
principle device or an approved air gap separation shall be installed on the potable
water service. If it is necessary to use potable water to supplement the reuse
system, an approved air gap separation must be provided to protect the potable
water system. The air gap shall be at least double the diameter of the supply pipe,
measured vertically above the overflow level of the container.

WELL POLICY FOR IRRIGATION SYSTEMS

The City Code indicates that wells for irrigation systems inside the City will require
a permit from the City Inspections Division, along with a permit from the Wake
County Health Department. There shall be no connection to the City's water
system for a well installed for irrigation. Irrigation wells will not be permitted where
reuse water is available. The procedure for applying for wells is established in the
City of Raleigh Public Utilities Department Standard Procedure 607-4 (see Section
F).

GROUNDWATER RECLAMATION WELLS

Groundwater reclamation wells are prohibited from discharging into the City sewer
system.

DUAL UTILITY SERVICE POLICY FOR EXTRATERRITORIAL JURISDICTION AREA
(TWO ACRE RULE)

Both water and sewer service connections must be provided for lots greater than
two (2) acres existing as of April 17, 1984, in order to be eligible for one or the
other of the utilities. In cases where both utilities are not available to a particular
tract of land and the property owner wishes to connect to the one that is available,
the property owner can prepay the appropriate assessment rate for the
unavailable utility on an abutting footage basis and then be allowed to connect to
the utility that is available. See Raleigh City Code Section 8-2063(B).

SCHEDULING REUSE SERVICES

The City will control and schedule the delivery of reuse water to residences and
businesses based upon being able to maintain an acceptable working pressure
and safeguarding public health. The City of Raleigh will provide a minimum
pressure of 25 pounds per square inch (psi).
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FORCE MAIN DISCHARGE POLICY

Force main discharges create the potential for introducing hydrogen sulfide gases
into the existing sewer system. These gases, in turn, can cause rapid
deterioration of unprotected concrete and metal sewer main materials. In order to
prevent this rapid deterioration, it is required that manholes and sewer mains that
receive any new force main discharge shall be upgraded by means of replacing
the existing concrete, ductile iron, or cast iron main with PVC (if depths allow) or
replacing the existing main with ceramic epoxy lined ductile iron or polyurea
coated concrete pipe (see “sewer materials” section of these specifications). The
extent of this main replacement will be no less than to the next manhole upstream
and downstream from the manhole in which the new force main discharges into.
In addition to main replacement, the manhole in which the force main discharges
into shall be vented and be replaced with a polyurea coated manhole (see “sewer
materials”). The developer is responsible for all of the costs associated with this
upgrade.

EXISTING MATERIALS POLICY

Any existing water or sewer main materials (i.e. fire hydrants, valves, etc.) that are
to be relocated or removed during a specific project shall not be reused in the City
of Raleigh Public Utilities System.

IRRIGATION SYSTEM POLICY

All new permanent in-ground irrigation systems shall be individually metered. The
irrigation service line can be directly tapped into the main or split off of the
domestic service prior to the meter (see detail W-35). Either method of connection
shall be performed by the City of Raleigh Public Utilities Department or a licensed
utility contractor. All permanent in-ground irrigation systems shall also be
equipped with an approved programmable controller for adjustment of irrigation
frequency and intensity. A functional rainfall sensor shall also be installed on all
permanent in ground irrigation systems and shall be set at 1/4”. Rain sensor shall
be installed per the manufacturer’'s recommendation in a location that will allow for
proper operation and be at least 5’ from a house or building. Specifications for
controllers and rain sensors can be found in the “Water Materials” section of these
specifications. Information on tap fees for either connection method can be
obtained by calling the City of Raleigh Inspections Department at 890-3701.
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WATER, SEWER, AND REUSE FEES

The City has several fees, which are related to its water, sewer, and reuse systems.
These fees are normally adjusted at the beginning of each fiscal year, which begins on
July 1. Please contact Public Utilities at (919) 857-4540 for the current fees. Please
contact the City Inspections Department, Permit Division at (919) 890-3450 for a
determination of the total amount due for a particular site. These fees will be defined and
discussed below:

Acreage Fee - Acreage fees will be charged to all property owners inside or
outside the City for connecting to the City's water and sewer systems. This fee will
be collected at the time of building permit application for new construction or at the
time of the connection for existing buildings in order to reimburse for major utility
mains. The general exception for acreage fees is: for property owners who were
tapped onto the system prior to June 1, 1959. This fee is based on the acreage of
the site, except for residential, which is a fixed fee per unit permit.

Schools Policy — Section 8-2092(b) of the City Code indicates that public
elementary schools will pay acreage fees based upon a maximum of four
(4) acres, junior high schools will pay acreage fees based upon a maximum
of seven (7) acres, and high schools will pay acreage fees based upon a
maximum of ten (10) acres. A public or qualified nonpublic school may be
exempt from water and sewer acreage fees when they have installed offsite
public water and sewer extensions.

Recreational Facilities - Section 8-2092 (b) of the City Code indicates that
parks and recreation facilities will pay their acreage fees based on a
maximum of three (3) acres for each connection, for a maximum total of
seven (7) acres, at the appropriate acreage fee rate for the facilities
property zoning. Although not defined in the Code, facilities which are
covered under the park and recreation acreage fee limit in this section
include athletic fields (soccer, softball, etc.), golf courses (USGA regulation,
par 3’s, and driving ranges), and nature parks (City, State, etc.).

Assessment Fee The minimum size mains are six inch and eight inch for water
and sewer mains, respectively. For corner and dual frontage lots, the property
owner may receive a 150-foot exemption. When utility mains are installed inside
the corporate limits by the City, the adjoining property owners are charged an
assessment fee for the improvements. These fees are based on the cost of
installing a six-inch water main and an eight-inch sewer main. This fee is a lien on
the property and can be paid over a ten-year period at 6% interest. Each fiscal
year these fees are revised to reflect changes in the cost of installation.

Fee in Lieu of Assessment — Properties outside the City are not assessible, so a
charge called a "fee in lieu of assessment" will be made outside the corporate
limits because the City cannot assess this property. The "fee in lieu of" is due at
the time of connection onto the water and/or sewer system or at the time of
annexation into the City.
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Service Installation ("Tap") Fee - A fee is charged to cover the cost of installation
by the City of water, sewer, and reuse service lines extending from the main to the
edge of the right-of-way or private property. The City has set fees for % through
one-inch water services, four-inch sewer service, and % inch through one-inch
reuse service, or a service tap may be installed by a licensed utility contractor.

Meter Installation Fee - The Public Utilities Department installs all water and reuse
meters connected to the Raleigh water system. Charges for such installation,
based upon meter size, have been adopted and are periodically updated. A Not
Ready Fee is charged when the City has attempted to initially install the water
meter and determined that the water service stub was either not installed to the
property or the water service stub was not installed in accordance with City
standards.

Neuse River Nutrient Reduction Fee - This fee is assessed to cover the costs for
reduction of nutrients discharged into the Neuse River, a schedule has been
adopted and is updated annually. This fee is collected at the time of utility permit
issuance. This fee applies to all new sewer taps and existing taps prior to
September 1, 1998.

Sewer Permit Fees - The City issues sewer extension permits on behalf of the
North Carolina Department of Environment and Natural Resources Water Quality
Division. These fees are due at the time of submittal of engineering drawings.
There is a permit application processing fee charged by the City.

Water Permit Fees — The City issues water extension permits on behalf
Department of Environment and Health. These fees are due at the time of
submittal of engineering drawings.

Reuse Permit Fees —The City issues reuse extension permits on behalf of the
North Carolina Department of Environment and Natural Resources Water Quality
Division. Where applicable, these fees are due at the time of submittal of
engineering drawings. There is a permit application processing fee for reuse
charged by the City if no other utilities are being submitted for review.

Outside Sewer Connection Fee - Property located outside of the City limits will pay
a sewer connection fee of $200 for each dwelling or unit which is tapped onto the
City's wastewater system. The fee is collected at the same time as acreage fees,
as discussed above. In cases where the petitioned annexation will be accepted,
the City may waive this fee as determined by the Planning Department.

21 Effective 8/2/05



PERMITS

During the course of designing and prior to constructing a utility project, various permits
from the City and State government must be secured. Below is a brief description of
some of the major permits that may be required on these projects. The City of Raleigh
permits will be discussed, followed by a brief discussion of the necessary State permits:

CITY OF RALEIGH PERMITS

Prior to the construction, but after appropriate City approval of the utility project,
the following permits may be required. Fees may be required for these permits.
The City Inspections Department Permit Office is located in the Raleigh Municipal
Building at 222 West Hargett Street. The Permit Section of the City's Inspections
Department can assist the engineer or contractor with the following items:

a.

Grading Permit - If the disturbed area is in excess of 12,000 square feet,
the contractor or engineer must secure a Grading Permit. Plans showing
the soil erosion control measures must be included in the project plans.
Grading plans that require cut or fill that reduce the minimum cover or
exceed the maximum cover must be submitted to the Public Utilities
Department.

Floodplain Permit - If any construction is taking place in a designated
floodplain, a Floodplain Permit must be required. Manholes installed in a
floodplain must be built one foot above the hundred-year flood elevation or
be of a waterproof design.

Stub Permit - A Stub Permit is required to connect to the City service main
and requires an inspection of the service line running from the main to the
property line or easement line.

Utility Connection Permit - The Utility Connection Permit is the primary
permit required to connect to the City water, sewer, and/or reuse system.
This permit includes such things as the acreage fee on a parcel of land, any
outstanding assessments on the property, a fee in lieu of assessments
when appropriate, and will include the City installation fees if the services
are going to be installed by City forces.

Plumbing Permit — The Plumbing Permit includes the inspection fees for the
on-site water, sewer, and reuse lines running from the building project back
to the service stubs. This is required when a licensed plumber installs a
service line and/or an irrigation RP is set.

Plumbing Utility Permit — The plumbing utility permit includes the inspection
fees for a utility contractor to run water and sewer services to within 5’ of
commercial buildings from the main.

Right-of-Way Permits - The Right-of-Way Permits are required and must be
approved before actually working in the right-of-way. The contractor must
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secure a traffic authorization from the Department of Transportation (DOT)
for work on major thoroughfares or on the streets with marked centerlines,
before the Inspections Department will issue the right-of-way permit. The
details of the special traffic authorization can be found in the DOT's
Handbook on Construction Work Zone Signing.

h. Street Cut Permit - A Street Cut Permit is required to cut the street for
installation or excavation in the right-of-way.

i. Irrigation Well Permit — A Well Permit is required from the Wake County
Health Department as well as the City Inspections Department for an
irrigation well inside the City limits.

BLASTING PERMIT

A Blasting Permit is required whenever blasting is taking place. It may be applied
for in the Fire Marshal’s office, (919) 831-6392.

WATER, WASTEWATER, AND REUSE SYSTEMS PERMITS

Prior to City design approval of a project the engineer or owner must secure a
Wastewater Discharge Permit, a Water Supply System Permit, and/or a Reuse
Supply System Permit for each project, if applicable.

Wastewater Discharge Permits

The Environmental Management Commission of the North Carolina
Department of Environment and Natural Resources has delegated the City
of Raleigh's Public Utilities Department the authority to issue wastewater
discharge permits for projects within the City's jurisdiction.

Water Supply System Permits

The Public Water Supply Section, Division of Environmental Health, North
Carolina Department of Environment and Natural Resources has delegated
the City of Raleigh's Public Utilities Department the authority to issue water
supply system permits for projects within the City's jurisdiction.

Reuse Supply System Permits

The City of Raleigh Public Utilities Department Standard Procedure 602-5
describes the application process for these permits (see Section F). The
applications must be filled out and returned with the appropriate application filing
fees to the Public Works Department.

A developer, engineer, or contractor shall not proceed with the main installation
prior to the construction authorization by signatures on the plans. If a developer,
engineer, or contractor does proceed, the City may require the work to be
removed and reinstalled subsequent to issuance of the permit(s), and the
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developer, engineer or contractor shall be fully liable for all costs and actions,
including criminal prosecution by the State for proceeding with installation prior to
issuance of the appropriate permit(s).

NEUSE RIVER RIPARIAN BUFFER RULE

It is the responsibility of the engineer/developer to verify whether a Neuse River
Riparian Buffer certification is required. If required, it is the developers/engineers
responsibility to obtain the necessary certification and see that any conditions are
strictly adhered to.

WETLAND PERMIT

It is the responsibility of the developer/engineer to verify wetlands exist on a
project. If wetlands are present it is the developer’s/engineer’s responsibility to
obtain necessary permits from other agencies and see that any conditions are
strictly adhered to.

NCDOT ENCROACHMENT PERMIT

If a project involves a State maintained road or highway, the engineer or contractor
must submit the necessary highway encroachment forms to the North Carolina
Division of Highways. The encroachment agreement must first be executed by the
City of Raleigh through the Public Works Department. The engineer will pick-up
executed forms from Public Works and then deliver them to NCDOT.

EASEMENT MAP REQUIREMENTS

The City of Raleigh is standardizing the format for plat information. The following items
must be included:

1)
2)
3)
4)
o)
6)
7)
8)
9)
10)
11)

12)

Minimum scale established — 1 inch = 50 feet

Project title — consistent with council authorization

Vicinity map

Identify map number of total (example: map #9 of 14)

Street number on each parcel

Owner name on each parcel

Successive lot numbers on each parcel — beginning with Lot #1

Locate footprint of structure on parcel

Reference any recorded easements on each parcel

“Line” legend somewhere on map

Owner/parcel/take data table somewhere on map to include: Owner’s
name, street address, Wake county Tax ID # (7 digit #), Lot #, each take
listed, Parcel Deed Book and page number

No easements labeled “utility”
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STANDARD PROCEDURES

To ensure that the Public Utilities Department is providing the best level of service
possible to the citizens, the Public Utilities Department has developed several standard
procedures for operating and checking the various elements of the utility system. A
partial listing of the major procedures applicable to this Handbook are described below.
Efforts are made to maintain the standard procedures to reflect current and correct City
policies. In any case of inconsistency between a standard procedure and this Handbook
or the City Code, the Handbook and City Code supersede the standard procedure.

Standard Procedure 602-5 - Construction Approval for Water, Sewer, and Reuse
Main Extensions. This procedure establishes the methodology for securing the
appropriate state water, sewer, and reuse construction permits.

Standard Procedure 602-6 - Fee-In-Lieu-of-Water, Sewer, and Reuse Mains. The
purpose of this procedure is for the tracking of "Fee-in-lieu-of assessment" for
water, sewer, and reuse mains after they have been installed.

Standard Procedure 602-7 - Service Stub Connection Fees. The purpose of this
procedure is to develop the steps for posting, dating, and collecting of fees for the
water, sewer, and reuse service stubs installed either by City forces or by contract.

Standard Procedure 604-1 - Water and/or Sewer Service Renewal. This
procedure establishes a policy for the renewal of water services other than copper
and sewer services other than cast iron.

Standard Procedure 604-3 - Fire Hydrant Meters, Use and Installation. This
procedure describes the uses of fire hydrant meters and establishes a procedure
for installing such meters. These meters can be used by contractors for daily
temporary water sources or can be used by residents to fill swimming pools.

Standard Procedure 604-4 - Design and Installation of Water Mains and Services.
This procedure describes the guidelines for designing and installing water mains
and services.

Standard Procedure 604-5 - Fire Service Line Installations. This procedure
outlines the City policy for installing fire service lines in private property for the
purpose of delivering water for fire protection and/or sprinkler systems.

Standard Procedure 604-7 - Water Valve and Fire Hydrant Operation. This
establishes a formal procedure for the operation of fire hydrants and water valves
within the City's water system. This procedure informs the Utility Department of
any valves that are being closed so that such information may be relayed to the
Fire Department so that they will know which lines are affected in times of an
emergency.

Standard Procedure 607-3 - Bacterial Test of New Water and Reuse Main. This
procedure establishes the steps for preparing, sampling, bacterial testing,
reporting and releasing of new water and reuse mains for domestic use in the City
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of Raleigh. This procedure also outlines the conditions for chlorination testing of
all new lines.

Standard Procedure 607-4 - Wells. This procedure establishes the guidelines and
enumerates the various requirements, laws, and ordinances pertaining to the use
of water obtained from sources other than the City's water supply system.

Standard Procedure 700-3 - Inspection and Acceptance of Streets and Ultilities.
The purpose of this procedure is to provide for the acceptance of streets and
utilities as built in conjunction with approved subdivisions.

Standard Procedure 700-6 - Reimbursement Contracts for Utilities and Streets.
This outlines the steps for the application and administration of reimbursement
contracts for utilities and streets.
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Public Private
Water Distribution / Extension System Water Distribution / Extension System
The City of Raleigh consents to the connection and extension of the The City of Raleigh consents to the connection to its public water
City’s public water system as shown on this plan. The material and system and extension of the private water distribution system as shown
Construction methods used for this project shall conform to the on this plan. The material and constructions methods used for this
standards and specifications of the City’s Public Utilities Handbook. project shall conform to the standards and specifications of the City’s
Public Utilities Handbook.
City of Raleigh ) ]
Public Utilities Department Permit # City of Raleigh
Public Utilities Department Permit #
Authorization to Construct
Authorization to Construct
Date
Date
Public Private
Sewer Collection / Extension System Sewer Collection / Extension System
The City of Raleigh consents to the connection and extension of the The City of Raleigh consents to the connection to its public sewer
City’s public sewer system as shown on this plan. The material and system and extension of the private sewer collection system as shown
Construction methods used for this project shall conform to the on this plan. The material and constructions methods used for this
standards and specifications of the City’s Public Utilities Handbook. project shall conform to the standards and specifications of the City’s
Public Utilities Handbook.
City of Raleigh City of Raleigh
Public Utilities Department Permit # Public Utilities Department Permit #
Authorization to Construct Authorization to Construct
Date Date
Public Private
Reuse Distribution / Extension System Reuse Distribution / Extension System
The City of Raleigh consents to the connection and extension of the The City of Raleigh consents to the connection to its public reuse
City’s public reuse system as shown on this plan. The material and system and extension of the private reuse distribution system as shown
Construction methods used for this project shall conform to the on this plan. The material and constructions methods used for this
standards and specifications of the City’s Public Utilities Handbook. project shall conform to the standards and specifications of the City’s
Public Utilities Handbook.
City of Raleigh City of Raleigh
Public Utilities Department Permit # Public Utilities Department Permit #
Authorization to Construct Authorization to Construct
Date Date
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ATTENTION CONTRACTORS

The Construction Contractor responsible for the extension of water,
sewer, and/or reuse, as approved in these plans, is responsible for

contacting the Public Works Department at (919) 831-6810,

and the Public Utilities Department at (919) 857-4540 at least
twenty four hours prior to beginning any of their construction.

Failure to notify both City Departments in advance of beginning
construction, will result in the issuance of monetary fines, and require
reinstallation of any water or sewer facilities not inspected as a result
of this notification failure.

Failure to call for Inspection, Install a Downstream Plug, have
Permitted Plans on the Jobsite, or any other Violation of City of
Raleigh Standards will result in a Eine and Possible Exclusion from
future work in the City of Raleigh.

ATTENTION CONTRACTORS

The Construction Contractor responsible for sewer pump stations
and force mains, as approved in these plans, is responsible for

contacting the Public Works Department at (919) 831-6810,

and the Public Utilities Department at (919) 857-4540 at least
twenty four hours prior to beginning any of their construction.

Failure to notify both City Departments in advance of beginning

construction, will result in the issuance of monetary fines, and
require reinstallation of any water or sewer facilities not inspected as a
result of this notification failure.

Failure to call for Inspection, Install a Downstream Plug, have
Permitted Plans on the Jobsite, or any other Violation of City of
Raleigh Standards will result in a Fine and Possible Exclusion from
future work in the City of Raleigh.
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Public Utilities Department

Private System
Forms




SERVICES

Developmentsg
B Private Sewer Pump Station and Force Main
City Application
tf}r Public Utilities Department

R.ﬂ.l . h For all development projects within Raleigh’s ETJ, please submit to:
'Elg One Exchange Plaza Suite 304, Raleigh, NC 27601 phone 919-516-2155 fax 919-516-2681

For all development projects outside of Raleigh’s ETJ, please submit to:
One Exchange Plaza Suite 620, Raleigh, NC 27601 phone 919-847-4540 fax 919-857-4545

Fee $300 Check made payable to: City of Raleigh

Applicant Information

Applicant

Organization

Mailing Address

Phone

Project Information

Project Name

Project Location

Project Description

Number of Units Served Estimated Completion Date

Wastewater Information

Type of Wastewater O Domestic Q Industrial Average Daily Flow (gallons)

Tributary to Wastewater Plant O Neuse River

Engineering Firm Information

Engineering Firm Contact
Mailing Address Phone
Pursuant: City of Raleigh Code Ordinance Chapter 800 N.C. General Statutes Chapter 130 A-317 SEAL
Signature Title Date
Engineer’s Certification | , as a duly registered

Professional Engineer in the State of North Carolina, hereby certify that the plans and specifications

attached hereto are constant with the above summary.

Signature Registration #

Page |lof2 www.raleighnc.gov revision 10.21.07



Non-Discharge Application Form Attachment Pump Station and Force Main

1 Owner/Operator Name (as shown on application)

Pump Station #

showing this pump station and closest creek, river, lake, etc.)

(Please submit a separate sheet for each pump station and a project location map

3 Number and size of pumps: GPD each
Maximum Capacity of Station GPD
4 Pump Station Requirements
Generator Area Light
Wet Well Vented with Screen 110V Convenience Outlet at Control Panel
Fillets in Wet Well Flood/Buoyancy Protection
Air Release Valve (number) High Water Alarms audible visual
Check and Gate Valves SORPUD SCADA
Security Fencing Odor Control
Lockable Wet Well Cover All weather driveway with vehicle turnaround
5 Pumping cycles per hour

6 Ductile Iron Force Main

Signature

registered Professional Engineer in the State of North Carolina, hereby certify that the plans

and specifications attached hereto are constant with the above summary.

Registration #

Station and Force Main PA-2(7-1-8)

Amended North Carolina Department of Natural Resources and Community Development

Division of Environmental Management Non-discharge Application Form Attachment Pump

Length Diameter Minimum Cover High Point Low Point Total Dynamic Head (design)
7 Is pump station subject to flooding? Yes No
8 100 year-flood elevation Feet MSL
Engineer’s Certification | , as a duly SEAL

Page |20f2
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SERVICES

Develﬁpmentga

Private Gravity Sewer Application
City
tf}r Public Utilities Department

R.ﬂ.l . h For all development projects within Raleigh’s ETJ, please submit to:
'Elg One Exchange Plaza Suite 304, Raleigh, NC 27601 phone (919)516-2155 fax (919)516-2681

For all development projects outside of Raleigh’s ETJ, please submit to:
One Exchange Plaza Suite 620, Raleigh, NC 27602 phone (919)847-4540 fax (919)857-4545

Fee $200 Check made payable to City of Raleigh

Applicant Information

Applicant

Organization

Mailing Address

Phone

Project Information

Project Name

Project Location

Project Description

Number of Units Served

Wastewater Information

Type of Wastewater O Domestic Q Industrial Average Daily Flow (gallons)

Tributary to Wastewater Plant

Contractor Information

Contractor Installing Sewer

Company Name Contact Name
Company Address Mailing Address
Phone Estimated Completed Date

Engineering Firm Information

Engineering Firm Contact
Mailing Address Phone
Pursuant: City of Raleigh Code Ordinance Chapter 800 N.C. General Statutes Chapter 130 A-317 SEAL
Signature Title Date
Engineer’s Certification | , as a duly registered

Professional Engineer in the State of North Carolina, hereby certify that the plans and specifications attached

hereto are constant with the above summary.

Signature Registration #
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Non-Discharge Application Form Attachment for Gravity Sewers
1 Owner/Project Name (as shown on application)
2 Total length of sewer pipe (by diameter size)
Diameter (inches) Length (linear feet) Material Minimum Slope Maximum Slope Minimum
3 Maximum sewer reach length between manholes Linear Feet
Does owner/Operator have the ability to clean this? Yes No
4 Sewer subject to traffic bearing loads? Yes No
5 Maximum Allowable infiltration/exfiltration test rate in GPM/in/mile GPM/in/Mile
6 Minimum separation distances as shown on the plans or addressed in the specifications.
100 feet horizontal separation from wells or other water supplies Yes No
12 inch vertical separation, Yes No
or Ferrous pipe sanitary sewer specified Yes No
10 feet horizontal separation from water mains, Yes No
or 24 inch vertical separation, Yes No
or Ferrous pipe sanitary sewer specified Yes No
7 100 year-flood elevation
Are manholes subject to flooding? Yes No
If yes, are manhole rim elevations 2 feet above 100-year flood level Yes No
Engineer’s Certification | , as a duly registered Professional Engineer in the
State of North Carolina, hereby certify that the plans and specifications attached hereto are constant with the above summary.
Signature Registration #
Amended North Carolina Department of Natural Resources and Community Development Division of Environmental Management Non-discharge
Application Form Attachment Gravity Sewers PA-1(7-1-87)
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SERVICES

Develﬁpmentga

Private Water Application and Engineers
City Report
tf}r Public Utilities Department

R.ﬂ.l . h For all development projects within Raleigh’s ETJ, please submit to:
'Elg One Exchange Plaza Suite 304, Raleigh, NC 27601 phone 919-516-2155 fax 919-516-2681

For all development projects outside of Raleigh’s ETJ, please submit to:
One Exchange Plaza Suite 620, Raleigh, NC 27601 phone 919-847-4540 fax 919-857-4545

Fee $200 Check made payable to: City of Raleigh

This application for a Water Extension
is being made under the approved City of Raleigh Water System Management Plan and Engineers Report.

Applicant Information

Applicant

Organization

Mailing Address

Phone

Project Information

Project Name

Project Location

Description

Number of Units Served

Information about pressure for extension

Estimated Completion Date

Engineering Firm Information

Engineering Firm Contact
Mailing Address Phone
Pursuant: City of Raleigh Code Ordinance Chapter 800 N.C. General Statutes Chapter 130 A-317 SEAL
Signature Title Date
Engineer’s Certification | , as a duly registered

Professional Engineer in the State of North Carolina, hereby certify that the plans and specifications

attached hereto are constant with the above summary.

Signature Registration #
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Public Utilities Department

Public System
Forms




SERVICES

Developmentsg
B Public Sewer Pump Station and Force Main
City Application
tf}r Public Utilities Department

R.ﬂ.l . h For all development projects within Raleigh’s ETJ, please submit to:
'Elg One Exchange Plaza Suite 304, Raleigh, NC 27601 phone 919-516-2155 fax 919-516-2681

For all development projects outside of Raleigh’s ETJ, please submit to:
One Exchange Plaza Suite 620, Raleigh, NC 27601 phone 919-847-4540 fax 919-857-4545

Fee $300 Check made payable to: City of Raleigh

Applicant Information

Applicant

Organization

Mailing Address

Phone

Project Information

Project Name

Project Location

Project Description

Number of Units Served Estimated Completion Date

Wastewater Information

Type of Wastewater O Domestic Q Industrial Average Daily Flow (gallons)

Tributary to Wastewater Plant O Neuse River

Engineering Firm Information

Engineering Firm Contact
Mailing Address Phone
Pursuant: City of Raleigh Code Ordinance Chapter 800 N.C. General Statutes Chapter 130 A-317 SEAL
Signature Title Date
Engineer’s Certification | , as a duly registered

Professional Engineer in the State of North Carolina, hereby certify that the plans and specifications

attached hereto are constant with the above summary.

Signature Registration #

Page |lof2 www.raleighnc.gov revision 10.21.07



Non-Discharge Application Form Attachment Pump Station and Force Main

1 Owner/Operator Name (as shown on application)

Pump Station #

showing this pump station and closest creek, river, lake, etc.)

(Please submit a separate sheet for each pump station and a project location map

3 Number and size of pumps: GPD each
Maximum Capacity of Station GPD

4 Pump Station Requirements

Generator Area Light

Wet Well Vented with Screen 110V Convenience Outlet at Control Panel

Fillets in Wet Well Flood/Buoyancy Protection

Air Release Valve (number) High Water Alarms audible visual

Check and Gate Valves SORPUD SCADA

Security Fencing Odor Control

Lockable Wet Well Cover All weather driveway with vehicle turnaround

5 Pumping cycles per hour

6 Ductile Iron Force Main

Signature

registered Professional Engineer in the State of North Carolina, hereby certify that the plans

and specifications attached hereto are constant with the above summary.

Registration #

Station and Force Main PA-2(7-1-8)

Amended North Carolina Department of Natural Resources and Community Development

Division of Environmental Management Non-discharge Application Form Attachment Pump

Length Diameter Minimum Cover High Point Low Point Total Dynamic Head (design)
7 Is pump station subject to flooding? Yes No
8 100 year-flood elevation Feet MSL
Engineer’s Certification | , as a duly SEAL

Page |20f2
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SERVICES

Develﬁpmentga

Public Gravity Sewer Application
City
tf}r Public Utilities Department

R.ﬂ.l . h For all development projects within Raleigh’s ETJ, please submit to:
'Elg One Exchange Plaza Suite 304, Raleigh, NC 27601 phone 919-516-2155 fax 919-516-2681

For all development projects outside of Raleigh’s ETJ, please submit to:
One Exchange Plaza Suite 620, Raleigh, NC 27601 phone 919-847-4540 fax 919-857-4545

Fee $200 Check made payable to: City of Raleigh

Applicant Information

Applicant

Organization

Mailing Address

Phone

Project Information

Project Name

Project Location

Project Description

Number of Units Served

Wastewater Information

Type of Wastewater O Domestic Q Industrial Average Daily Flow (gallons)

Tributary to Wastewater Plant O Neuse River

Contractor Information

Contractor Installing Sewer

Company Name Contact
Company Address Mailing Address
Phone Estimated Completion Date

Engineering Firm Information

Engineering Firm Contact
Mailing Address Phone
Pursuant: City of Raleigh Code Ordinance Chapter 800 N.C. General Statutes Chapter 130 A-317 SEAL
Signature Title Date
Engineer’s Certification | , as a duly registered

Professional Engineer in the State of North Carolina, hereby certify that the plans and specifications attached

hereto are constant with the above summary.

Signature Registration #

Page |lof2 www.raleighnc.gov revision 10.24.07



Non-Discharge Application Form Attachment for Gravity Sewers

1 Owner/Project Name (as shown on application)

2 Total length of sewer pipe (by diameter size)

Diameter (inches) Length (linear feet) Material Minimum Slope Maximum Slope Minimum

3 Maximum sewer reach length between manholes Linear Feet
Does Owner/Operator have the ability to clean this? Yes No

4 Sewer subject to traffic bearing loads? Yes No

5 Maximum allowable infiltration/exfiltration test rate in GPM/in/mile GPM/in/Mile

6 Minimum separation distances as shown on the plans or addressed in the specifications

100 feet horizontal separation from wells or other water supplies Yes No
24" inch vertical separation, Yes No
or Ferrous pipe sanitary sewer specified Yes No
10 feet horizontal separation from water mains, Yes No
or 24 inch vertical separation, Yes No
or Ferrous pipe sanitary sewer specified Yes No

7 100 year-flood elevation

Are manholes subject to flooding? Yes No
If yes, are manhole rim elevations 2 feet above 100-year flood level? Yes No
Engineer’s Certification | , as a duly registered Professional Engineer in the

State of North Carolina, hereby certify that the plans and specifications attached hereto are constant with the above summary.

Signature Registration #

Amended North Carolina Department of Natural Resources and Community Development Division of Environmental Management Non-discharge

Application Form Attachment Gravity Sewers PA-1(7-1-87)
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SERVICES

Develﬁpmentga

Public Water Application and Engineers
City Report
tf}r Public Utilities Department

R.ﬂ.l . h For all development projects within Raleigh’s ETJ, please submit to:
'Elg One Exchange Plaza Suite 304, Raleigh, NC 27601 phone 919-516-2155 fax 919-516-2681

For all development projects outside of Raleigh’s ETJ, please submit to:
One Exchange Plaza Suite 620, Raleigh, NC 27601 phone 919-847-4540 fax 919-857-4545

Fee $200 Check made payable to: City of Raleigh

This application for a Water Extension
is being made under the approved City of Raleigh Water System Management Plan and Engineers Report.

Applicant Information

Applicant

Organization

Mailing Address

Phone

Project Information

Project Name

Project Location

Description

Number of Units Served

Information about pressure for extension

Estimated Completion Date

Engineering Firm Information

Engineering Firm Contact
Mailing Address Phone
Pursuant: City of Raleigh Code Ordinance Chapter 800 N.C. General Statutes Chapter 130 A-317 SEAL
Signature Title Date
Engineer’s Certification | , as a duly registered

Professional Engineer in the State of North Carolina, hereby certify that the plans and specifications

attached hereto are constant with the above summary.

Signature Registration #
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WATER DESIGN STANDARDS

Unless otherwise indicated, all standards apply to both the public and private water
systems. Described in this section are the general design standards, which are to be
followed by all parties in preparing subdivision, utility extension, and utility replacement
plans for the City of Raleigh. These design standards will ensure that the citizens of
Raleigh will continue to have quality water facilities along with an adequate fire protection
system.

All engineering plans for public and private water systems must meet State and City
minimum design standards as indicated in the most recent amended Rules Governing
Public Water Supplies by the N.C. Department of Health and Human Services and/or the
City of Raleigh Public Utilities Handbook, whichever is the more stringent. All projects
must be certified by the engineer of record or the City Engineer. The engineer shall be
responsible for determining the water pressure at the point of connection and adequacy
for services at the highest point of the project. Water pressure zone information is
available from the Public Utilities Administrative office.

Plan and profile drawings shall be prepared by a registered professional engineer signed,
sealed, and dated showing the various elements of the utility mains and shall include an
overall utility plan layout on a single sheet with scale no smaller than 1 inch = 200 feet.
The design of improvements must be based upon actual field verification by the engineer
of existing utilities. The utility drawings shall be on separate sheets, free of landscaping
and other details not pertinent to the utility plans. A separate landscaping plan must be
submitted with the utility plan showing any proposed landscaping and all water and sewer
utilities or easement. All adjacent tracts and topographic information must be shown on
the landscaping plan. The water drawings and sewer drawings may be on the same
sheets. Landscaping plans shall show all utility engineering drawings and shall be on
paper 24 inches by 36 inches.

Once installed, certified surveyed “as built” plans shall be provided to the City showing
the utilities. “As built” drawings for the utilities shall be submitted to the Public Works
Department prior to acceptance of the project by the City.

1. WATER DESIGN - PUBLIC
a. Location Conditions for Design

1) All mains are to be within dedicated street rights-of-way except major
transmission mains not affording direct service connection. Mains
within the street right-of-way shall be a minimum of 5 feet from the
outside of the pipe to the edge of the right-of-way. Greater
separation may be required for greater depth. Water mains as
specified by the City of Raleigh will be marked as indicated on Detail
W-13.

2) Water mains shall be located either in the north or east side of the
street pavement.
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3)

b. Size

1)

2)

3)

4)

5)

6)

7)

No permanent structures or impoundments shall be constructed on
water mains, water transmission mains or within water easements.

Major mains are to be sized according to the City of Raleigh Public
Utilities Department.

In all residential districts, mains shall be six inch and eight inch, six
inch to be used only where it completes a good gridiron, but in no
case in blocks of more than 600 feet in length. Maximum length of
six-inch and eight -inch lines, without connection to a larger main are
1200 feet and 2000 feet, respectively. The maximum length of dead
end six-inch and eight-inch lines are 600 feet and 1200 feet,
respectively, except as provided for cul-de-sacs in #4 below.

In all other zoning classifications, mains shall be 8-inch and 12-inch,
8-inch used only where it completes a good gridiron. The maximum
length of 8-inch lines without connection to a larger main is 1200
feet.

Within residential cul-de-sacs, 800 feet and less (measured along
the cul-de-sac centerline from the street centerline to the cul-de-sac
radius point) in length serving densities of R-1 or R-4 a 6-inch water
main is permissible and must end with a fire hydrant. If the cul-de-
sac is serving a R-6 or greater density development, then a minimum
of 8-inch main is required. Water main sizes shall not be reduced
except at street intersections or at fire hydrant locations on cul-de-
sacs.

When the proposed project or subdivisions is confined by natural
topographic features or existing developments, and it is determined
that the streets will not be extended to serve adjacent properties,
then the mains shall be sized to provide adequate domestic and fire
flows. In this case, the minimum main size for single-family
residential zoning districts shall be 6 inch and for all other zoning
districts shall be 8-inch.

The City of Raleigh is required to provide a minimum pressure of 20
pounds per square inch (psi). If an individual needs greater
pressure, then it is his/her responsibility to incorporate the necessary
booster pumping facilities.

Private fire lines for all land uses shall be a minimum of six (6) inches
in diameter and shall be provided with either a double detector check
valve or a reduced pressure detector valve, whichever is applicable
and built to City standards.

C. Fire Hydrants
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1)

2)

3)

4)

5)

6)

7)

8)

All fire hydrants shall be installed on a 6-inch branch with a hydrant
branch valves on each branch. All hydrants are to be located at the
right-of-way or in a two-foot easement adjacent to the right-of-way
and installed as per Detail W-4. Fire hydrants on private property
greater than 10 feet from the public right of way shall be private with
the appropriate backflow devices. Fire hydrants on private property
less than 10 feet from the public right of way shall be installed in
recorded City of Raleigh water easements. The branch valve shall be
no greater than one foot from the main and inside the pavement
when possible. The valve shall be mechanically restrained to the
main.

There shall be a fire hydrant located at each street intersection. All
parts of all buildings or any structure shall be within 300 feet of a fire
hydrant.

In all residential districts, the maximum distance between fire
hydrants, measuring along public street centerlines and/or other
private travel ways, shall be 500 feet.

Fire hydrants shall be spaced 300 feet measuring along public street
centerlines, and/or other private travel ways if any non-single family
residential uses exist on either side of a public street. There shall be
a fire hydrant located within 150 feet of all supply connections for
stand pipe and sprinkled buildings. Fire trucks must be able to get
within 40’ of the FDC connection.

On divided roads, fire hydrants shall be spaced 300 feet measuring
along public street centerlines on alternating sides of the roadway.

When the relocation of an existing fire hydrant is approved by the
Public Utilities Department, the existing hydrant branch will be
plugged at the tee or tapping valve with a mechanical plug with no
bends. If the existing main/tee is lead joint, the tap or tee will need to
be cut out and a new section of pipe (nipple) installed with a ductile
iron repair joint.

When hydrant extensions are used, they must be manufactured by
the same manufacturer as the hydrant on which they are being used
and installed in accordance with the manufacturer’s instructions.

City of Raleigh public fire hydrants shall be painted red with high re-
flective silver caps, bonnets, and operating nut. Operating nuts on
private fire hydrants shall be painted red. Hydrants connected to
public mains 12-inch and larger the operating nut shall be painted
black.
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Town of Garner public fire hydrants shall be painted safety yellow
with high reflective aluminum sheen caps, bonnets, and operating
nuts. Operating nuts on private fire hydrants shall be painted safety
yellow. Hydrants connected to public mains 12-inch and larger the
operating nut shall be painted black.

9) No services are permitted on any fire hydrant branch.
10)  Additional fire hydrants may be required by the Fire Department.

11)  There shall be a 3’ minimum clear distance around all fire hydrants.
This means that nothing shall be within a 3’ radius of all hydrants
including but not limited to: trees, shrubs, fencing, guardrail, signs,
light and utility poles, etc.

Valves

1) Each proposed new intersection shall have a main line valve for
every leg i.e., a four-way intersection shall have four main line
valves, a TEE intersection shall have three main line valves. All
valves shall be rodded to a tee or cross in accordance with detail W-
15.

2) Each fire hydrant shall have a hydrant branch valve, and installed as
per Detail W-4.

3) Main line valves on straight runs between street intersections shall
be spaced no greater than the distances given below and shall be
located within fifty (50) feet of the nearest hydrant to their location.

Main Size Maximum Spacing
6" 600"
8" 900"
12" 1000’
16" 1000’
24" 1500’

4) The high and low-pressure water distribution systems may be
connected with specific approval of the Public Utilities Director. Such
connections shall be made with approved check valves positioned
with direction of flow from low to high pressure, and a fire hydrant
shall be installed on the high-pressure side of the check valve. The
check valve shall be installed in a standard manhole. A four foot
manhole shall be used for six and eight-inch valves and a five foot
manhole for twelve-inch valves. Larger size check valves shall be
housed in a vault, and the size of the vault shall be approved by the
Public Utilities Director.
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5) Mains twelve inches and larger in diameter which have a change in
elevation of fifteen feet or greater shall have an air release valve
installed at the highest elevation of such change, as per Detail W-18.
Additional air release valves may be required by the Public Utilities
Director on mains less than 12-inches based on elevation changes of
15 feet or greater.

6) Any water service customer which has a water static pressure
greater than eighty (80) psi is required by North Carolina State
Building Code to install and maintain a pressure reducing valve. The
pressure reducing valve will be installed on the building service line
after the meter. Such a device must be installed before the City will
allow the actual water connection. This installation is covered by the
Plumbing Code and is not maintained by the Public Ultilities
Department.

7) Pressure reducing and/or sustaining stations shall be installed when
directed by the Public Utilities Director to connect high and low
pressure systems. The pressure reducing valve shall allow enough
flow from the high side to maintain a specified pressure on the low
side and will not reduce the high side below a certain amount. This
type valve will be a pressure sustaining/ pressure reducing valve.

8) Valves over 10’ in depth must have a valve stem extension to bring
operating nut to a depth of no more that 5.

9) Insert valves are only to be installed on a case by case basis as
approved by the Public Utilities Director.

Meters

All water services will be metered, and the meter will be located in the
rights-of-way or in a 2 foot easement adjacent to the rights-of-way.

Meters sizes shall be 5/8”, 3/4”, 17, 1 V%", 27, 4”, 6”, 8", or 10” with no
exceptions.

Any single water service that is to be used for domestic and fire service
usage will have a minimum pipe size of 6-inch in diameter, pressure class
350 ductile iron pipe.

All single water services that are used for domestic and fire service usage
will be required to have a Fire Service Meter with a by-pass meter.

Meters will be the same size in diameter as the service. The only

exceptions are a 10-inch Fire Service Meter with a by-pass on a 12-inch
water service line and a 5/8” residential meter on a 3/4” water service line.
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All meters will be furnished and set by the Meters Division once all fees are
paid and accounts have been set up. Meter installation and spacing shall be
in accordance with details W-23 thru W-35

Additional connections and meters are allowed along with common master
meters and services for the following categories (as defined in Section 10-
2002 of the City Code) See Details W-23 thru W-35.

1)
2)
3)

4)
o)
6)
7)

8)
9)
10)
11)
12)

Group housing developments;

Townhouse developments;

Unit ownership (condominium developments);
1/31/2002

Planned unit developments;

Hotels, motels;

Hospitals;

Warehouses, industrial building (under one ownership and engaged
in one business only);

Schools;

Mobile home parks;

Shopping areas;

Churches;

Rest homes.

If common (master) meters and services are used for the above categories,
they must meet the following minimum requirements:

1)

2)

3)

4)

5)

That the building(s) must comply with the City Zoning and
Subdivision Ordinances.

That the building permit and plat show single ownership and a single
lot.

That if one common meter is used, it should be located in the right-
of-way. However, when a sidewalk is existing, the meter may be
located in a 2-foot easement adjacent to the right-of-way. In no case
shall meters be located inside of buildings.

That if more than one meter is installed, location on private property
is permissible, provided that the site plans, prepared by a registered
professional engineer, for the water construction are approved by the
Public Utilities Department. All materials used between the main and
meter shall conform to the City standards and specifications. The
connections from the meter and water lateral to the individual
buildings shall be in accordance with the North Carolina State
Plumbing Code for the City.

That if a building is sold from the complex, then it will require a
separate water service, with an individual meter with those services
originating from a City maintained water main.
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6)

7)

That a fire protection plan in triplicate be drawn up and approved by
the Public Utilities Department and the Fire Protection Inspector. All
water mains, valves and fire hydrants shall conform to the City's
standards and specifications.

The City will maintain all water connections within the street right-of-
way at no charge to the property owner. Repairs on private property
shall be the responsibility of the property owner or customer.

Water Backflow/Cross Connection

1)

2)

3)

All existing and proposed water services, dedicated fire and irrigation
lines and private distribution systems must be provided with an
approved backflow prevention assembly based on a "schedule of
compliance" as determined by the Public Utilities Director and in
accordance with City of Raleigh Code Part 8 Article D. For projects
having any combination of these lines, suitable approved assemblies
must be provided for containment of each level Questions
concerning Raleigh's  Backflow/Cross-Connection  Prevention
Program should be directed to the Public Utilities Cross Connection
Coordinator at 870-2897.

On service lines serving a facility that is in operation continuously,
the lines must have parallel backflow prevention assemblies on a
single service line or adequate protection on each supply line to that
facility. On parallel installations each assembly must be the same
type (two double check valve assemblies, two double detector check
valve assemblies, two reduced pressure zone device assemblies, or
two reduced pressure zone detector check assemblies). In some
cases, these assemblies must be the same size as the service line.
The rule to normally use in this situation is that the assembly must
have the square of the diameters equal to the square of the supply
service "tap". For example, an 8-in service line would need at a
minimum two 6-in devices in parallel.

The Public Utilities Department approved backflow prevention
assemblies shall be installed above ground. Assemblies may be
installed inside of buildings as long as there are no unprotected taps
between the main and the building. The minimum drain size in an
above ground vault for double check assemblies and double detector
check valves is 4 inches. An approved dual check valve must be
installed at the meter service on single family residential service
lines. OS&Y shut-off valves shall be used on all fire line backflow
prevention assemblies (2 72" or larger). All testable backflow
prevention assemblies shall have approved test cock (as listed in
section 111.1.F.10). Approved installations are shown on Details W-
34 thru W-39.
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4)

o)

6)

7)

8)

9)

If the fire lines, private distribution systems or domestic service lines
are connected to any "processed water" sources, or booster pump
system, backflow protection shall be provided by using the USC
approved Reduced Pressure principle zone assembly (RP) type
assembly (fire lines require a reduced pressure detector assembly).
"Processed water" is water where extra chemicals are added by the
user on site to reduce freezing, pipe corrosion, etc. This RP
assembly shall include the resilient wedge valves and test cocks,
and the RP unit shall meet the requirements of AWWA standard C-
506-78. If the RP assembly is 22" or larger, then it must be supplied
with OS&Y shut-off valves. The unit shall be housed in an above
ground vault, insulated above ground enclosure, or inside of a
building. RP’s are required on all mall service connections due to
change of use. No RP’s may be installed below ground

If the backflow preventer is located on site for fire lines, then it shall
be located outside the structure, which it is serving unless otherwise
approved by the Public Utilities Department. If there are no
unprotected taps between the street and building it can be
located in the building. All internal or confinement assemblies
(isolation assemblies) will have strainers upstream of the device with
the exception of devices on firelines.

No person shall fill special use tanks or tankers containing
pesticides, fertilizers, or other toxic chemicals or their residues from
a public water system except at a location equipped with an
approved air gap (2 X diameter of supply pipe with a minimum gap of
1”) or an approved reduced pressure backflow preventer properly
installed on the public water supply. No supplier of water shall permit
the filling of such special use containers except at locations so
equipped.

Backflow prevention assemblies shall be installed at a minimum
height of 12 inches and a maximum height of 60 inches above the
floor or ground. Assemblies shall also have a clear horizontal
distance of 18 inches around the entire diameter of the device.

The backflow prevention assembly(s) must be readily accessible at
all times. Readily accessible means that only a one piece cover
must be removed for an outside installation to test or perform
maintenance on the assembly.

Defacing a backflow prevention assembly will not be allowed.
Defacing would include anything that might obscure pertinent
information on that assembly (i.e.) nameplate, serial number, etc.
Any assembly that is missing a nametag or information stamped in
the body will not be considered to be an acceptable assembly
installation and must be replaced upon notification by the City (This
applies to new assemblies only).
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10)

11)

12)

13)

Backflow prevention assemblies must be installed, tested and
maintained by persons that have completed the City of Raleigh
Cross Connection School or other approved Cross Connection
School. It is also required that all assemblies be tested at the time of
installation and annually thereafter. All assemblies must also have
the rubber parts changed every five years.

The list of approved test equipment follows:

Mid-West Model 830, 844, & 845

Watts TK-DP, All assemblies
Watts TK-99D
Pro-Master RP Test kit

* Test equipment shall be calibrated yearly.

All assemblies %s-inch — 2-inch must have a ball valve that is
full port, have a blow-out proof stem, have resilient seats and
a 400 psi WOG rating (water, oil or gas). All assemblies 2 V>-
inch—10-inch must have fusion bonded, epoxy coated resilient
wedge valve. All test cocks must be approved ball valves of
the appropriate size.

All backflow prevention assemblies installed outside of buildings
must be installed in an approved enclosure with the exception of
residential lawn irrigation backflow prevention assemblies. All
enclosures shall be insulated and shall meet the requirements of
ASSE standard 1060.

Double check valves and double detector check valves may be
installed horizontally or vertically (see approved list). Reduced
pressure backflow prevention assemblies shall be installed only
horizontally.

All fire sprinkler system backflow prevention assembly enclosures
shall be equipped with a heater that is recommended by the
enclosure manufacturer.

Installation Restrictions for Design

1)

All water mains, of proper size as determined by the Public Utilities
Department, shall be installed complete, along all boundaries
abutting existing public roadways, from property line to property line
regardless of the land use, proposed lot arrangement of the
subdivided property or the availability of connection to a main in
service. Within all dead-end streets that may be extended, the water
main must extend to the property line of the subdivision.
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2)

3)

3)

4)

o)

All water mains shall be installed with a minimum cover of 3 feet from
the top of finished ground to pipe crown and shall be in accordance
with all applicable City Standards.

When mains are to be installed to a dead end or mains are stubbed
for future extension, at least one 18-foot joint of pipe, or more when
required, shall be designed with a welded thrust collar and blow-off in
accordance with Details W-7 thru W-12, of these specifications. All
mains up to 12-inches in size shall be designed with a blow-off
assembly the same size as the diameter of the pipe. The blow-off for
16-inch mains shall be 12-inch. The blow-off for 24-inch and larger
mains shall require approval by the Public Utilities Director. Blow-off
assemblies shall be in accordance with Details W-21&22 of these
specifications. Mains which are determined to be extended in the
future must also terminate with a full size main line gate valve prior to
the last joint of pipe. Hydrants can be used as blow-offs on 6-inch
mains, but must be rodded back to welded thrust collars as shown in
Details W-7 & W-8.

Direct service connections shall be allowed on mains 16-inch and
smaller installed in dedicated street rights-of-way. All service
connections will be made perpendicular to the main. When two
mains are existing in the street right-of-way, the main which provides
the best flow and pressure for that parcel shall be tapped. This
determination shall be made by the Public Utilities Department. No
service connections are to be made off of fire hydrant branches or on
fire lines except approved split services in accordance with Detail W-
34.

Two (2) 45° bends shall be utilized for 90° turns of the water mains or
branches. 90° bends are not allowed in the water distribution
system.

Meter installations shall be in accordance with the applicable Details
W-23 thru W-35. Only multiple meter installations may be located on
private property. All other meters must be installed in the right-of-
way or in approved easements adjoining the right-of-way. Meters
must be installed adjoining the property they are serving and located
on the same street as property address. All meters will be installed
by the Public Utilities Department. Fees for such installation are
adopted periodically by the City Council.

In non-residential water distribution systems, water meters may be
located in the rear of the building with prior approval by the Public
Utilities Department. The meters will be installed such that the meter
locations conform to the units in the building as viewed from the rear
of the building. The meters must be installed in an elevated area
behind permanent curb and gutter or protected by bollards so that
vehicles cannot be located over the meters. Each individual meter
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6)

must be labeled on the exterior with the address on a painted sign or
painted on the pavement at the meter. Each meter setter must also
have a permanent weatherproof tag wired on the angle valve by the
plumber.

The following is a chart with the recommended residential water
service sizes:

Full # Static water pressure Recommended
Bathrooms service sizes

1 any Ya

2-3 > 60 p.s.i. /4

2-3 < 60 p.s.i. 1”

>4 any 1”

When multi-family developments and non-residential land uses are
using gang meter installation, then the construction plans shall show
the unit and meter numbering sequence for each building. Gang
meter assemblies shall be located in front of the building. If the
building number is odd, then the unit and meter letter sequence shall
be read from left to right when facing the building. If the building
number is even, then the unit and meter letter shall read from right to
left when facing the building. See Details W-27 & W-28.

All service lines shall be connected to the correct meter based on
sequential number or letter assignment. The unit and meter letter
identification must be shown on the construction plans for installation
approval. The correction of errors in the proper meter/unit pairing,
detected later, will be the responsibility of the original installer or
subsequent owners. The gang meter installation shall be in
accordance with Detail W-26. Upon completion of the installation,
tests will be conducted to prove order of connections is correct.

In the case of installation of a gang meter assembly the irrigation
meter shall be the last meter in the sequence.

Gang meter assemblies shall be centered on the service line coming
from the main as shown in Detail W-26.
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WATER DESIGN - PRIVATE

Private water distribution systems located within the Raleigh Utility Service Area
and proposed for connection to the City’s public system now or in the future shall
conform to all the public system standards listed within this document with the
following conditions:

a.

Private water distribution lines shall not be required to be located within
public right-of-way or publicly dedicated easements.

4-inch water mains may be installed in private water distribution systems,
provided that, where the requirement that all parts of all buildings must be
within 300 feet of a fire hydrant must be met.

Private distribution systems located behind a master water meter will be
built to the applicable State Plumbing Code and the Department of Human
Services regulations.

Private water systems, which are served by a temporary well as approved
through an agreement between the City and the developer/owner and have
dedicated streets and individual lots, shall be built to City standards. The
only change is in the installation of the fire hydrant. The fire hydrant shall
be painted yellow, meaning out of service, and the branch valve will be
closed shut with the operating nut removed. The engineer shall note this on
the construction plans prior to approval.

Private distribution systems shall be looped to the public distribution system
or have an approved backflow prevention assembly on dead end lines.
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SEWER DESIGN STANDARDS

Unless otherwise indicated, all standards apply to both the public and private sewer
systems. Described in this section are the general design standards which are to be
followed by all parties in preparing subdivision, utility extension, and utility replacement
plans for the City of Raleigh. These design standards will ensure that the citizens of
Raleigh will continue to have a quality sewer collection system.

All engineering plans for public and private sewer systems must meet State and City
minimum design standards as indicated in the most recent amended Rules Governing
Public Water Supplies by the N.C. Department of Environment, and Natural Resources
and/or the City of Raleigh Public Utilities Handbook, whichever, is the more stringent. All
projects must be certified by the engineer of record or the City Engineer.

Plan and profile drawings shall be prepared by a registered professional engineer signed,
sealed, and dated showing the various elements of the utility mains and shall include an
overall utility plan layout on a single sheet with scale no smaller than 1 inch = 200 feet.
Design of improvements must be based upon actual field verification by the engineer of
existing utilities. The utility drawings shall be on separate sheets, free of landscaping and
other details not pertinent to the utility plans. The water and sewer drawings may be on
the same sheets. A separate landscaping plan must also be submitted with the utility
showing any proposed landscaping and all water or sewer utilities or easement. All
adjacent tracts and topographic information must be shown on the landscaping plan.
Landscaping plans shall show all utilities and engineering drawings and shall be on paper
24 inches by 36 inches.

Once installed, certified surveyed “as built* plans shall be provided to the City showing
the utilities. “As built” drawings for the utilities shall be submitted to the Public Works
Department prior to acceptance of the project by the City.

1. SEWER DESIGN - PUBLIC
a. Location Conditions for Design

1) All public sanitary sewer mains shall be installed within dedicated
street rights-of-way or City of Raleigh dedicated sanitary sewer
easements. When sanitary sewer mains are installed in street rights-
of-way, they shall be located in the center of the pavement or right-
of-way where practical or in the south or west side of the pavement.

2) Minimum widths of permanent and construction sanitary sewer
easements, for public sewer mains, are:

Permanent / Construction
8" & 10" main - 20/40* feet wide / 20 feet wide
12" & 15" main - 30 feet wide / 20 feet wide
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3)

4)

5)

6)

7)

18" & 24" main - 40 feet wide / 20 feet wide

* 8” & 10” mains shall have a 20’ radius easement from the
center of all manholes (See detail S-43).

Larger size easements may be required based upon the depth of
installation or other consideration as determined by the Public
Utilities Department and Engineering Department. Sewer mains
shall be centered in the easement. Under special conditions,
temporary construction easements may be required upon approval of
the Public Utilities Department. All sewer easement boundaries
must be field staked and flagged by the developer's surveyor and at
the developer’s expense.

The minimum easement width for sanitary sewer is 20 feet and may
not include any other utility. Such easements are to be recorded as
"City of Raleigh Sanitary Sewer Easement".

All off-site easements shall be acquired by the developer. These off-
site easements shall have functional access to public right of way
and be recorded by map and by deed of easement prior to
construction approval. The easements shall be dedicated to the City
of Raleigh and entitled "City of Raleigh Sanitary Sewer Easement”.
Plan and elevation drawings of all access roads shall be shown on
the plans prior to approval.

No person shall place any part of a structure, any permanent
equipment, or impoundment on sanitary sewer easements or mains.
Prohibited structures include buildings, houses, air conditioning units
/heat pumps, decks, garages, tool or storage sheds, swimming
pools, walls, and fences. Fences may be allowed across easements
as long as there is an access gate the full width of the easement. No
fences may be installed longitudinally (lenghtwise) within easements.

No person shall plant trees, shrubs, or other plants within a sewer
easement without prior written approval from the Director of the
Public Utilities Department. Any such plantings approved by the
Director shall be done so at the risk of the property owner having to
replace the plantings due to removal by the City during maintenance
activities.

When preparing the plans for sewer mains, deflection angles for all
horizontal turns shall be shown on the drawings. All elevations shall
be tied to mean sea datum and the benchmark shall be shown or
described on the plans. Spot elevations on 100 foot stations, 75 feet
from the centerline on both sides, shall be shown on the plan, or
cross-sections supplied to ensure that the sewer can adequately
serve the property. The plans shall show the manhole number (MH
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8)

9)

10)

11)

12)

13)

#1 etc.), top elevation, station, depth along with invert elevations,
length of sewer reach, and slope (in percent). Established creek
centerlines and inverts will be plotted on the sewer plan and profile
sheets, adjacent to proposed sewer alignment, within 75 feet.

Proposed sewers paralleling a creek shall be designed to a proper
depth to allow lateral connections, such that all creek crossings will
be below the stream bottom elevation. When it can be demonstrated
by the engineer that such sewer main would need to be at a depth
greater than 16 feet to serve the opposite side of the creek, the
Public Utilities Department may make an exception to this provision
in the plan approval stage. The top of the sewer pipe should be at
least 1 foot below the stream bed elevation and be of ductile iron
pipe. All aerial stream crossings will be steel from manhole to
manhole. The center line of a main paralleling a creek shall be a
minimum of 40 or more feet as required by the Neuse Riparian
Buffer from the top of the closest creek bank. Manholes along these
sewers must be protected against the 100-year flood by raising top
elevation one foot above or by providing sealed manholes (see S-
24). All sealed manholes must be vented every 1,000 feet along the
sewer line as per details S-24 thru S-27.

Aerial sanitary sewer crossings will permitted only if they follow the
Details S-10 thru S-19. The bottom of the aerial creek crossing pipe
must be at least one foot above the 25 year flood elevation at the
location.

Standard manhole tie-ins, and “tee” manholes, such as the Neuse
River Interceptor manholes and tie-ins must follow the Detail S-33.
Connection to “tee” manholes on the Neuse River Wastewater Plant
Interceptor, Neuse River Interceptor, and Upper River Neuse
Interceptor may be performed only by City forces or a contractor
working for the City with the cost borne by the person extending the
sewer mains from that point.

Sewer clean-outs are prohibited in driveways and parking lots and
may only be approved upon special request to the Public Utilities
Director. When necessary and so approved they must be installed
with a standard water-tight clean-out plug within the cast iron valve
box with a cast iron lid indicating “Sewer”.

“‘Doghouse” manholes are allowed only on DIP and PVC sewer
mains. “Doghouse” manholes on VCP are prohibited.

A dedicated and recorded driveway access easement shall be
provided to all sanitary sewer siphons. Sanitary sewer siphons are
only allowed in special circumstances and require approval of the
Public Utilities Director. Plan and elevation drawings of all access
roads shall be shown on the plans prior to approval.
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13)

14)

15)
Size

1)

2)

3)

A distance of 100 feet shall be maintained between any private or
public water supply source, including any WS-I waters or Class | or
Class Il impounded reservoirs used as a source of drinking water. If
this minimum separation can not be maintained, ductile iron sewer
pipe with joints equivalent to public water supply design standards
and pressure tested to 150 psi to assure watertightness, shall be
used. The minimum separation shall however not be less than 25
feet from a private well or 50 feet from a public water supply well.

All existing waterworks units, such as basins, wells, or other
treatment units, within 200 feet of the proposed sanitary sewer main
shall be shown on the engineering plans.

Sanitary Sewer Services are not allowed in private easements.

All gravity sewer mains shall be designed and sized to serve the total
natural drainage basin. The total off-site drainage area in acres must
be shown on the plans and calculations should be submitted to the
Public Utilities Department upon request to justify pipe sizing. An 8-
inch main shall be the minimum size permitted.

Sewer size design shall be based on an average daily flow of 100
gpcd and a peak/average ratio of 2.5. This ratio includes an
allowance for infiltration. The following table should be used as a
guide for determining the Equivalent Persons/Acre and the peak flow
for various zoning classifications:

Equivalent Average Flow Peak Flow
Zoning Persons/Acre (gpapd) (gpapd)
R-2 5 500 1250
R-4 8 800 2000
R-6 14 1400 3500
R-10 21 2100 5250
Shop. Center 18 1800 4500
Bus./Comm. 25 2500 6250
O&l-1 13 1300 3250
O&l-2 30 3000 7500
Industrial 50 5000 12500

Sewer size design shall be to half full or 50% capacity for the
maximum depth of flow for all grades.

Grades for sanitary sewers must be such that a minimum flow
velocity of 2 feet per second is maintained. The minimum grade for
an 8-inch sewer line is 0.50%.
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4)

o)

6)

Any grades which exceed the maximum of 10% must be approved
by the Public Utilities Director and must be accompanied with details
of a high velocity manhole as shown in Detail S-23. Any time the
grade is greater than 15%, ductile iron pipe shall be used with high
velocity blocking (anchoring) provided as per Details S-6 & S-7.

Pipe diameter changes shall occur in a manhole with the pipe
crowns matched provided a minimum drop of approximately 0.20
feet is maintained between inverts.

Pipe material changes shall only occur in a manhole (i.e. DIP to
PVC).

Manholes

1)

2)

3)

4)

o)

Manholes shall be spaced a maximum distance of 400 feet apart for
8-inch through 21-inch diameter pipes, 450 feet apart for 24-inch and
30-inch diameter pipes, 500 feet apart for 36-inch diameter pipes
and shall be installed at each deflection of line and/or grade.

The maximum “free” vertical drop for a gravity main into a manhole
shall be 30 inches. Inside and outside drop manholes are not
permitted. The maximum “free” vertical drop for a force main
discharge into a manhole shall be 12 inches above the crown of the
main.

Manholes will be supplied with a rubber boot sleeve that meets or
exceeds ASTM C923 with stainless steel expansion bands and pipe
clamps that meets ASTM C923 and A167 for connecting the sewer
pipes with the barrel section. See Details S-20 thru S-29 for manhole
standards. All traffic bearing castings must be Class 35 or greater.
All exterior joints shall be wrapped with a butyl resin sealant of 8”
width.

Eccentric or concentric cones may be used on 8-inch through 12-
inch mains. On 15-inch and larger mains, concentric cones must be
used.

The following minimum diameter manholes shall be used dependent
upon the size mains and depth of installation. The larger manhole
sizes will be required if either the main size or the depth warrants as
follows:

Depth of
Diameter Manhole Main Size or Installation
4'-0" 8" to 12" 0'to12'
5-0" 15" to 30" 12' to 20’
6'-0" 36" to 54" 20' and greater
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6)

7)

Extended manhole bases may be used to minimize manhole
diameter when a larger manhole is required because of the depth, in
which case main size will dictate manhole diameter. Manhole sizes
must be clearly identified on the construction plans. Each manhole
must be of consistent diameter throughout its height.

The maximum flow deflection angle in manholes for sewer of 24 inch
and greater is 60 degrees .

All interceptor/outfall manholes or manholes receiving a sanitary
sewer force main discharge shall be internally lined with approved
coating to prevent hydrogen sulfide corrosion. See Sewer Materials
Section for approved coatings and specifications.

Installation Restrictions for Design

1)

2)

3)

4)

Extensions of sanitary sewer mains are to be to the farthest property
line of the tract where necessary to serve adjoining properties with
gravity sewer along natural drainage patterns. In all instances, plans
shall show the total area in acres draining to the uppermost bounds
of the tract on any established watercourse. Additional sewer
extensions may be required if the Public Utilities Department
determines adjacent property can be served from extensions from
the proposed site.

The depth of sewer mains shall be great enough to serve adjoining
property, allowing for sufficient grade on the service line. Lateral
connections are to be into manhole barrels (not the cone section) or
into the top quarter of sewer mains.

All 4" sewer services may be tapped directly into 8, 10, and 12-inch
mains or manholes in accordance with Details S-31 and S-32. Taps
can only be made by using a mechanical tapping machine or other
approved device. All sanitary sewer service connections 6 inches
and larger shall be made into manholes only. On mains 15 inches
and larger, service connections are allowed only at manholes.
Service clean-outs shall be located at the right-of-way line or the
easement boundary line. The maximum vertical drop for a 6-inch
service into a manhole shall be 10 feet. Four inch sanitary sewer
services shall have no maximum vertical drop.

All sewer mains in traffic areas shall have a minimum cover of 5 feet
measured from finished grade in traffic areas to the pipe crown
unless ductile iron pipe is provided in Class | bedding where
minimum cover shall be three feet. Sewer mains and services shall
be no deeper than 12 feet unless approved by the Public Utilities
Director. For installations deeper than 12 feet ductile iron shall be
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5)

6)

7)

used for mains and services, provided that cast iron may also be
used for 4” services. Four inch service “stacks” may be PVC
regardless of depth. Mains and services in non-traffic areas shall
have a minimum cover of 3 feet (measured from top of finished
grade) to the pipe crown. Service laterals shall be of PVC, or ductile
iron when installed in a public right-of-way. If the sewer lateral goes
into a manhole within an easement, it may be constructed of PVC
material. A clean-out is required at the easement or right-of-way line
and must be constructed out of ductile iron pipe or if PVC is used
then it must be equipped with a bronze clean-out plug to facilitate
location if buried.

Private collection systems installed outside of public easements and
rights-of-way will be built to the applicable State Plumbing Code and
Department of Health and Natural Resources Standards and must
meet the requirements of the Public Utilities Department's Private
Sewer System Standards.

The placement of fill dirt around and over existing sanitary sewer
mains above the pre-existing ground elevation is prohibited and may
only be approved upon written request to the Public Utilities Director.
It is illegal to damage, cover or bury a sanitary sewer manhole of the
City of Raleigh. When approved, fill must be compacted under,
beside and above the sanitary sewer main to 95% compaction.
Slopes may not exceed two-to-one and sufficient points for cross
drainage must be provided.

Pressure sewer services are prohibited except in existing pressure
sewer collections system area’s or by specific approval of the Public
Utilities Director.

Pump Stations

1)

2)

3)

The City of Raleigh’s policy is to utilize gravity sewer extensions to
provide sewer services to all corporate properties within the City’s
service area, the ETJ, and the corporate limits. Therefore sewer
pump stations are prohibited and may only be approved by a special
written request to the Public Utilities Director. The engineer for the
project shall address the following factors in considering a pump
station and force main. Also see Details S-35 thru S-37.

The engineer shall evaluate the capacity of the receiving sewer main
at the point of discharge and downstream to determine that the
system can handle the transferred sewer flow.

The engineer shall perform a cost analysis of the pump system with
appurtenances and gravity system. The gravity system must be at
least 2.5 times more expensive for the City to consider a pump
station.

55 Effective 8/2/05



4)

5)

6)

(@)

()

(d)

()

The engineer shall size the pump station to accommodate the total
basin area that could gravity flow into it.

In some circumstances, the Public Utilities Department may choose
to accept for permanent ownership and maintenance pump stations
designed in accordance with the City Standards. Those stations
suitable for acceptance by the Public Utilities Department must meet
the following criteria:

(@) Be determined by the Public Utilities Director to be in the "best
interest" of the City.

(b)  Be necessary due to limitations imposed by existing Public
Utilities facilities.

General Conditions for a Pump Station

A dedicated and recorded driveway access easement to the pump
station shall be obtained and shown on the as-built plans. In the case
of phased development, future access shall also be addressed. Plan
and elevation drawings of all access roads shall be shown on the
plans prior to approval.

The contractor/developer shall be responsible for obtaining all
permits and payment of all fees for construction.

The contractor/developer shall be responsible for establishing an
account, payment of fees and connection of all utilities. The
contractor/developer shall bear all associated utility costs until the
date of final acceptance at which time the City shall assume these
accounts and future costs.

Pump Station driveways must be a minimum 12 feet wide with gravel
12 inches thick for the first 20 feet off the roadway and 6 inches
thereafter, with curb cut and apron if on curbed street, and not greater
than 10 % slope. A vehicle turnaround area at the pump station shall
be provided. The City reserves the right to require concrete or asphalt
paving of driveways. Sites with odor control chemical tanks must be
accessible by 18 wheel tanker trucks.

A diesel fueled standby electrical generator in a weatherproof
enclosure with automatic start and transfer of load with capacity
sufficient to sequentially start and run all pumps and equipment shall
be provided.

The engineer shall address the potential for odor at all sites. Odor
control shall be required at all pump stations with force mains greater
than 2,500 feet, unless exempted by the Public Utilities Director.
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(9)

()

Remote monitoring equipment as required by the City shall be
provided. The engineer shall be responsible for a radio site survey of
the proposed pump station site to ensure compatibility with the City’s
existing system before submitting plans for final approval. The
contractor shall be responsible for providing all equipment including
RTU’s, PLC’s, antennas, antenna pole, etc. This system will send and
receive data using the existing telemetry network owned and
operated by the City of Raleigh. The contractor is required to
purchase the RTU SCADA cabinet from the Public Ultilities
Department. The contractor shall be required to provide the
Wonderware HMI programming at the main server and the testing of
all communication points.

Pump stations shall have 100% reserve peak pumping capacity (dual
pumps) and shall be either the wet well/dry well type or the vertical
suction-lift type unless specific approval is granted by the Public
Utilities Director for use of other type pumps. Detailed engineering
plans will need to be approved by the Public Utilities Director prior to
construction.

Force mains shall be made of ductile iron in accordance with the
Water Materials Section of these specifications and installed under
the same construction specifications as water mains. Force mains
shall include a gate valve ten feet outside of the station but inside the
fence and an air release valve at all high points. Force mains shall
convert to gravity flow at a point where they can reasonably do so.
The engineer shall provide calculations to confirm that a surge relief
valve is not needed. Force main size and discharge point shall be
shown on the as built plans.

Prior to the station being placed into service private pump stations
shall be equipped with a sign indicating a 24-hour on call service
number, the current owner and the responsible party.

Start-up services will be required for all equipment and must be
performed by a qualified factory representive. A copy of all start-up
reports will be due before final pump station acceptance.

On-site training by a qualified factory representative is required for all
equipment.

(m) An eight foot high green vinyl coated galvanized steel chain link fence

with green privacy slats for restricted access to the site and
equipment with a twelve foot wide double- leaf access gate is
required at all sites. Wire gauge shall be No. 9 minimum with 2 % inch
minimum OD vinyl coated posts and 1 5/8 inch minimum OD vinyl
coated top rails. Corner posts shall be 3 inch minimum OD vinyl
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(n)

(0)

(r)

(s)

(u)

(v)

coated and gate posts shall be 4 inch minimum OD vinyl coated.
Fence shall be no less than 10’ from property/easement line.

A potable water source with freeze proof yard hydrant shall be
provided at site. A 24 inch square concrete pad shall be installed at
the base of the yard hydrant This must be a metered water service
from the City of Raleigh unless approved otherwise by the Public
Utilities Director.

Backflow prevention devices shall be provided for the water source
per City of Raleigh standards. The unit shall be housed in a heated
fiberglass enclosure, above grade. All backflow prevention devices
are to be tested by installer and copy of test results provided at final
inspection.

Warranty on all equipment shall commence when the City accepts the
pump station for operation.

All sewer force main valve box caps must be marked SEWER.

The contractor shall provide the owner with a minimum of three sets
of operating and maintenance manuals for all equipment. Manuals
must be original as provided by the manufacturer and bound. Spare
parts as required by the City of Raleigh shall be boxed for long term
storage with part numbers and identification labels. Items subject to
handling damage will not be accepted if factory packaging has been
opened. All manuals and spare parts are to be turned over at final
inspection and acceptance of the pump station.

A screened vent shall be provided for the wet well. The vent shall be
sized by the engineer for the wet well and installed so that gases are
directed away from equipment. The vent shall be 4” min. size and
supplied with a stainless steel insect screen.

An aluminum panel backboard and weather hood mounted on
galvanized posts with concrete standing pad is required for electric
service and telemetry equipment. The weather hood shall be
equipped with work lights and a convenience receptacle with
weatherproof covers.

Wet well components must be located such that normal maintenance
can be performed without having to physically enter the wet well.

The site shall have a minimum of one overhead area light with switch

and photocell. Weather hoods over panels shall be provided with
lights.
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(w) All bolts, mounting brackets, pump lifting chains, etc., shall be of
proper corrosion resistance and sized and mounted to support
applicable loads.

(x) New installations are required to meet the latest revised OSHA
standards at the time of final acceptance. The contractor shall provide
and install all site specific OSHA required labels and signs for the
site.

(y) The pump station shall have a high wet well alarm in the form of a
horn and a light beacon. The horn shall be capable of being silenced
through the telemetry system. The alarm light shall be red and
mounted so as to be visible in a 360 degree radius.

(z) The pump station shall be located one foot above the 100-year flood
elevation. 100 year flood elevations shall be shown on the plans.

(aa) All wet wells shall be internally factory lined with one coat of a 20%
solids, deeply penetrating, dual-component polyurea primer (.5-1.0
mils dry film thickness, 150 ft?/gal), one intermediate coat of a dual
component polyurea (50-100 mils dry film thickness, 50 ft?/gal) and
one top coat of a 65% solids, two-part polyurea (7.5-10 mils dry film
thickness, 125 ft?/gal). All coats shall be applied by brush, spray, or
roller. Polyurea coatings shall be Duramer 1030 as manufactured by
SewerKote, or approved equal.

(bb)Landscaping shall be provided in accordance with the City
landscaping ordinance.

(cc) Pump station components that are submitted for installation are to be
the latest models by City approved manufacturers.

(dd)“As Built” plans, digital and paper of the pump station, access
easement, force main indicating discharge point, all valves and air
releases in force main, and initial float elevation settings must go to
the City of Raleigh Public Works Department and the Public Utilities
Department.

(ee) The engineer or contractor shall forward shop drawing submittals for
the generator, transfer switch, and package pump station to the City
of Raleigh Public Utilities Department for review.

(ff) Pump Stations will not be allowed to discharge to another pump
station under any circumstance.

(gg) Site visits by City personnel will be required and scheduled as
follows;
1. Before final plan approval,
2. When pumps are set,
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3. Pump and generator startup testing,
4. Final Inspection, and when flow is applied and station is
ready for service.

3) Requirements for Pump Station Pumps

(a) Multiple pumps (minimum of 2) each capable of pumping at a rate of
2.5 times the average daily flow rate with any one pump out of
service. Pump-on/Pump-off elevations shall be set such that 2-8
pumping cycles per hour may be achieved in the pump station at
average flow.

(b) A spare rotating assembly consisting of impeller, key, nut, washer,
and mechanical seal shall be included with each pump. A spare
impeller, key, nut, and washer of opposite rotation than assembly shall
also be furnished.

(c) A spare electric pump motor shall be provided with the pump station.

(d) The pumps must be equipped at a minimum with dry contacts for
SCADA purposes indicating run time, O/L tripped, pump breaker
tripped, priming failure, lag pump start, high wet well, three phase
power fail and control power fail for remote telemetry purposes.

4) Requirements for Pump  Station Permanent Standby
Generators.

(a) The generators shall be sized to sequentially start all pumps and
operate all equipment at the site.

(b) The generators shall be equipped with an automatic transfer switch to
start generator and transfer load to emergency in case of utility under-
voltage, over-voltage, power loss, phase reversal, or phase loss.

(c) There shall be a fuel tank with the capacity to run the generator a
minimum of 24 hours with a 100% load. Fuel tanks shall be UL listed
double wall with leak detection. Low fuel and leak detection status
shall be available both at the site and through the SCADA.

(d) At time of acceptance of operation by the City of Raleigh, the
contractor shall be responsible for topping off the fuel tank.

(e) The generators shall be equipped with a 304 stainless steel (including
all internal components), critical grade exhaust silencer. The silencer
shall be equipped with a rain cap and all connections, pipes, nuts,
bolts, etc., which shall be 316 stainless steel.

(f) There shall be dry contacts provided to indicate engine run, common
engine fail, common engine warning, transfer switch position, utility
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power loss, low fuel level, and fuel tank leak for remote telemetry
purposes. More items may also be required based upon the site.

(g) The owner shall be furnished with one complete set of spare air, oil,
and fuel filters for the generator. The owner shall also be furnished
with one set of spare accessory belts.

(h) The owner shall be given three copies of the O&M and parts manuals
specific for the generator unit and the automatic transfer switch.

(i) The automatic transfer switch shall have a disconnect on the utility
service main side.

(j) The generator set, controls, and transfer switch shall be furnished by a
single supplier. The supplier shall be the authorized dealer of the
engine-generator set manufacturer and shall be fully qualified and
authorized to provide service and parts for the engine and generator
at any time during the day or night. The supplier must be located
within a 100 mile radius of the site.

5) Electrical requirements for the pump station

(a) All electrical work shall conform to the latest NEC and local guidelines.

(b) Control panels shall be so labeled as an assembled panel and bear
the UL label.

(c) Sewage pump station utility voltage shall be 480 volt three phase
power.

(d) All wiring shall be identified at each termination. Wiring shall have a
unique wire number and shall be labeled at both ends. Wire numbers
shall correspond with equipment terminal wire numbers as indicated in
the accepted shop drawings. Where no wire numbers are indicated,
the contractor shall advise the engineer in writing prior to assigning
wire numbers. Wire numbers shall not be duplicated.

(e) For instrumentation wiring, the contractor shall provide on the shop
drawings, a schedule indicating the wire number, color code if
applicable, origin and destination devices, and terminals.

(f) Conductor insulation color coding: (Tape for identification shall only
be allowed on conductors larger than #6 AWG.)

480 Volt AC Power:

Phase A — Brown
Phase B — Orange

61 Effective 8/2/05



Phase C — Yellow
Neutral — White

120/208 Volt or 120/240 Volt Power
Phase A — Black
Phase B — Red
Phase C — Blue
Neutral — White
DC Power

Positive Lead — Red
Negative Lead — Black

DC Control
All Wiring — Blue

120 VAC Control
Single conductor 120 VAC control wire shall be RED except
for a wire entering a motor control center compartment or
control panel which is an interlock. This conductor shall be
color coded YELLOW.

240 VAC Control
All wiring — ORANGE

Equipment Grounding Conductor
All wiring - Green

(g) Phase sequence shall be A-B-C from rear to front, top to bottom, or
left to right when facing the equipment.

(h) The use of rigid hot-dipped galvanized steel or rigid aluminum
electrical conduit is required. The contractor shall apply a section of
heat shrink tubing to the conduit extending through and 12” above and
below concrete pads.

(i) All panels shall be lockable and rated NEMA 4X minimum.

(j) Weatherproof, insulated throat “Meyers” hubs shall be used on all
conduit entries to panels, boxes, and devices without integral hubs.

(k) All equipment shall be NEMA rated, IEC will not be accepted.
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() All electrical and control panels shall have weatherproof identifying
labels attached with stainless steel screws, adhesive will not be
acceptable.

(m)AIl electrical conduit from wet well to control panel must be sealed to
prevent gas entry to control panel or pump house enclosure. This
only applies to conduit that enters the wet well area.

(n) No electrical junction boxes or splices are permitted in the wet well.

(o) All branch circuit panels shall have a typed index identifying breakers.
Spare breakers are to be labeled “spare.”

(p) The owner shall be provided one complete set of spare fuses.

(q) Conduit size, origin, destination, wire size and number of wires shall
be shown on the plans.
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CITY OF RALEIGH, BASIC TWO PUMP SEWAGE LIFT STATION
MONITOR POINTS

DATA DEFINITION CONTROL HOOKUP
TYPE
DI CONTROL AC DRY CONTACT ON RELAY POWERED BY LOAD SIDE OF
POWER FAIL CONTROL CIRCUIT PROTECTED BY PHASE MONITOR
THAT BREAKS CONTROL CIRCUIT
DI HIGH WETWELL DRY CONTACT ON HIGH WETWELL RELAY AND
SEPARATE DIRECT FLOAT
DI PUMP 1 BREAKER | DRY CONTACT ON RELAY POWERED BY LOAD SIDE OF
TRIPPED BREAKER OR INTERNAL TO BREAKER
DI PUMP 2 BREAKER | DRY CONTACT ON RELAY POWERED BY LOAD SIDE OF
TRIPPED BREAKER OR INTERNAL TO BREAKER
DI PUMP 1 O/L AUX. DRY CONTRACT ON O/L
TRIPPED
DI PUMP 2 O/L AUX. DRY CONTRACT ON O/L
TRIPPED
DI PUMP 1 RUNNING | AUX. DRY CONTACT ON MOTOR STARTER
DI PUMP 2 RUNNING | AUX. DRY CONTACT ON MOTOR STARTER
DI PUMP 1 PRIME DRY CONTACT, MANUFACTURER PROVIDED
FAIL
DI PUMP 2 PRIME DRY CONTACT, MANUFACTURER PROVIDED
FAIL
DI LAG PUMP DRY CONTACT, MANUFACTURER PROVIDED
RUNNING
DI PM VISIT ON DOOR OF RTU OR MOUNTED SWITCH
DI GEN. RUN & HOUR | DRY CONTACT GENERATOR RUN RELAY
METER
DI GEN. FAIL, DRY CONTACT COMMON FAULT RELAY
COMMON FAULT
DI GEN. WARNING, DRY CONTACT COMMON WARNING RELAY
COMMON FAULT
DI TRX SWITCH DRY CONTACT, TRX. SWITCH
EMERG/UTILITY
POSITION
DI TRX SWITCH DRY CONTACT, TRX. SWITCH
UTILITY POWER
AVAILABLE
DI GEN. FUEL LOW DRY CONTACT, MANUFACTURER PROVIDED
DI GEN. FUEL TANK DRY CONTACT, MANUFACTURER PROVIDED
LEAK
DO HIGH WETWELL RELAY TO SILENCE ALARM HORN, NEEDS SCRIPT IN

HORN SILENCE

SCADA TO RESET AFTER 1 HOUR

Alarm wiring to be # 14 stranded MTW blue color. Pull alarm wiring in separate conduit
from AC power circuits. Conduit size for alarm circuits to be min.1” from PS control to
RTU, 1” from generator to RTU and %” from ATS to RTU.

These are basic points; site specific points will need to be addressed.
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CITY OF RALEIGH, NEW SEWAGE PUMP STATION CHECKLIST

SITE:

THIS MUST BE COMPLETED IN FULL BEFORE CITY OF RALEIGH WILL ASSUME
OPERATION AND MAINTENANCE OF SITE.

DATE

ITEM

COMMENTS

INITIAL

AS BUILT PLANS PS &
FORCE MAIN

NOTE 1

O&M MANUALS PS

NOTE 2

O&M MANUALS GEN. &
TRANSFER SWITCH

NOTE 2

O&M MANUALS CHEMICAL
FEED

NOTE 2

O&M MANUALS AIR
RELEASE VALVES

NOTE 2

SPARE PARTS PUMP
STATION

NOTE 3

SPARE PARTS GENERATOR

NOTE 4

SPARE PARTS FUSES

NOTE 6

RPZ TEST REPORT

GENERATOR START-UP
TEST REPORT

PS START-UP TEST
REPORT

CHEMICAL FEED START-UP
TEST REPORT

SITE ADDRESS

KEYS, ELEC PANELS,
GENERATOR, ETC.

NOTE 7

UTILITY BILLING
ELECTRICAL SERVICE

NOTE 5

UTILITY BILLING WATER
SERVICE

NOTE 5

NOTES:
Provide 1 hard paper, 1 digital on CD

Provide 3 copies O&M, original and bound
Provide 1 pump motor, 1 rotating assembly consisting of CW impeller and seal.

1.
2.
3.

No ok

Provide 1 CCW impeller key, nut and washer, 1 mechanical seal, gaskets

Provide 1 set belts and air, fuel and oil filters

Provide account info, so City can assume account
Provide 1 complete set of each type and size used

Provide 3 minimum
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Oil and Grease Traps

1)

2)

3)

4)

o)

6)

7)

All food preparation establishments shall have devices installed for
separating and retaining oils and grease known as grease traps or
grease interceptors approved by the Public Utilities Department.
Operators of establishments whose grease traps or interceptors are
not adequately maintained to prevent floatable oils, fats, and grease
from entering the sanitary sewer system shall be notified in writing of
any noncompliance and required to take corrective action.

All food preparation establishment grease traps or interceptors shall
be subject to review, evaluation, and inspection by City of Raleigh
Public Utilities representatives.

Food preparation establishment operators who continue to violate
the City of Raleigh grease program requirements will be subject to
enforcement provisions of the Raleigh City Code.

Food preparation establishment operators whose operations cause
or allow excessive grease to discharge or accumulate in the City of
Raleigh sanitary sewer collection system may be liable to the City of
Raleigh for costs related to line blockages, line cleanings, line and
pump repairs, etc., including all labor, materials, and equipment.
Food preparation establishment operators that fail to pay the related
charges will be subject to enforcement provisions of the Raleigh City
Code.

Regularly scheduled maintenance of grease-handling facilities and
equipment is required to ensure adequate operation. All outdoor
grease traps and under the sink grease traps shall be completely
pumped out at a minimum frequency of once per thirty calendar days
and once per seven calendar days respectively, unless a
pretreatment permit has been issued specifically for these devices
requiring more frequent pump-outs.

The owner and/or leaseholder shall be responsible for ensuring that
no waste or wastewater pumped from the grease trap or interceptor
is reintroduced back into the device. This is a violation of the City of
Raleigh Sanitary Sewer Use Ordinance and will result in
enforcement action.

Any food preparation establishment whose grease trap or interceptor
effluent discharges to the sanitary sewer collection system is
determined by the City of Raleigh to cause interference in the
conveyance or operation of the sanitary sewer collection system may
be required to sample its grease trap discharge and have it analyzed
for oil and grease at the expense of the owner and leaseholder.
Results of such analyses shall be reported to the City of Raleigh
Public Utilities Department.
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8)

9)

All grease trap or interceptors shall be designed and installed to
allow for complete access for inspection and maintenance of the
inner chamber(s) and sampling of effluent wastewater discharged to
the sanitary sewer.

Standards for New Facilities:

All new food preparation facilities shall be required to install an
adequately sized grease trap. Below are the recommended sizing
procedures. Other sizing criteria may be considered but should be
justified. Variances to the tank size requirements may also be
considered upon request (see Variance Procedures below).

Sizing Procedure for Food Service Establishments (FPE)
Minimum of 1000 Gallons

# meals/peak hour x waste flow x retention time x storage factor=
minimum trap volume

In many cases the # meals = # of seats, however, situations may
exist where other determinations of peak meals may be appropriate.

waste flow = 2.0 w/ single service, 5.0 w/o dishwasher, 6.0 w/
dishwasher.

retention time = 2.5 hours for commercial kitchens and 1.5 hours for
single service.

storage factor = 8hr-1, 16hrs-2, and 24 hrs-3, single service
kitchen=1.5

Sizing Procedure for Single Fixture Only

A single fixture is considered a utensil wash sink, prep sink, culinary
sink or other fixture where wastewater is discharged through a single
outlet that contains fats, grease or oils.

Step 1 Determine the cubic contents of the fixture by
multiplying length x width x depth.

Step 2 Determine the capacity in gallons. 1 gallon = 231 cubic
inches.

Step 3 Determine the actual drainage load. The fixture is

usually filled to about 75 percent of capacity with
wastewater. The items to be washed displace about
25 percent of the fixture content. Actual drainage load
= .75 x (fixture capacity)
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10)

Step 4 Calculate the flow rate in GPM equal to or greater than

Step 5

(d)

75 percent of the fixture capacity.
Select the grease separation device that matches the
calculated design flow rate.

No new food preparation establishment will be allowed to
discharge wastewater to the City’s collection system until an
adequately sized grease trap or interceptor is installed and
approved by the Public Utilities Department.

All grease traps must have each chamber directly accessible
from the surface for servicing and maintaining the trap.

A basket, screen, trap, or other intercepting device shall
prevent passage into the drainage system of solids one-half
(1/2) inch or larger in size. The basket or device shall be
removable for cleaning purposes.

All fixtures and drains receiving kitchen or food preparation
wastewater shall pass through a grease trap or interceptor.

Standards for Existing Facilities:

(@)

All existing food preparation facilities shall have grease traps
or interceptors approved by the Public Utilities Director. Food
Preparation facilities without a grease trap or interceptor will
be given a compliance deadline of six months from date of
notification to have approved and installed a grease trap or
interceptor. Failure to do so will be considered a violation of
the City of Raleigh Sanitary Sewer Use Ordinance and may
subject the facility to penalty assessments and/or service
termination.

Existing food preparation establishments that are expanding
the occupant load by 50% or more or proposing a significant
change in the wastewater characteristics are required to
resize the grease trap in accordance with the procedures
established under standard specification section G.9.a.

In the event an existing food preparation facility’s grease trap
or interceptor is either undersized or substandard in
accordance with this ordinance, the owner and/or leaseholder
will be notified of the deficiencies and required improvements,
and given a compliance deadline of six months to conform to
the requirements of this Ordinance. Failure to do so will be
considered a violation of the City of Raleigh Sanitary Sewer
Use Ordinance and may subject the facility to penalty
assessments and/or service termination.

68 Effective 8/2/05



11)

12)

(d)

(f)

For cases in which outdoor in-ground grease traps are
infeasible to install, existing food preparation establishments
will be require to install adequate under the sink grease traps
approved by the Public Utilities Department for use on
individual fixtures including dishwashers, sinks, and other
fixtures and drains that potentially contain grease (See
specifications section G.9.a. “Sizing Procedure for Single
Fixture Only” above).

Sizing of grease traps shall be determined in accordance with
procedures under specification section G.9.a.

The exclusive use of enzymes, emulsifiers, etc., is not
considered an acceptable grease trap maintenance practice.

Maintenance, Reporting & Record Keeping

(@)

(b)

Maintenance records must be retained for review by City
Inspectors and must include: Date of Maintenance,
Maintainer's Name, and Method of Disposal by the
Maintainer. Maintenance records shall be kept onsite where
the grease trap or interceptor is located for a period of three
years.

Facilities for which a specific pretreatment permit has been
issued will follow the requirements for maintenance and
record keeping as stated in the permit.

Variance to Scheduled Maintenance or Tank Sizing Requirements

(@)

A variance to the scheduled maintenance or tank sizing
requirements of the City of Raleigh Public Utilities
Department’s FOG (Fats, Oils and Grease) specifications is to
provide specific changes to the scheduling of grease
separation device maintenance and servicing or the results
from the recommended grease trap or interceptor sizing. Said
variance is intended to give food service establishments an
avenue to provide substantial evidence to reducing
maintenance or size of the grease separation device. Said
variance only applies to the scheduling of grease separation
device servicing or grease trap/interceptor sizing. All other
requirements of the City of Raleigh Sanitary Sewer Use
Ordinance, FOG Control Ordinance, and any other
requirements remain in effect.

Food service establishments shall provide a written
explanation for the need to vary from the FOG Control
Ordinance. All establishments requesting a variance shall
agree to conform to the given variance stipulations. The City
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of Raleigh Public Utilities Department has the right to dismiss
the variance at any time the grease separation device
discharge adversely affects the sanitary sewer collection
system and treatment works. Correspondence from the
Public Utilities Department must be obtained prior to plan
submittal for a building permit.

The variances request shall be made to the City of Raleigh
Public Utilities Department regarding size and shall include at
a minimum;

New Facilities

Applicant name and address, facility location, menu items,
seating capacity, facility square footage, appliance/fixture
inventory, service type (single or full service), hours of
operation, general plumbing description and site plan or
description.

Existing Facilities

Variances will only be granted to existing facilities that have
been operating in compliance free of Notices of Violation or
Noncompliance for at least the previous twelve (12) months.
Requests must include; applicant name and address, physical
location, menu items, seating capacity, facility square footage,
appliance/fixture inventory, service type (single or full service),
hours of operation, general plumbing description and site plan
or description, and a summary of past maintenance activities.
In addition, all variance requests must include a detailed
future operation and maintenance plan that identifies the
operational constraints, maintenance schedule and oil and
grease waste disposal procedures.

SEWER DESIGN - PRIVATE

Private sewer collection systems with a flow rate of 200,000 GPD or more must
apply to the NC Division of Water Quality for an operating permit. Private sewer
collection systems located within the Raleigh Utility Service Area and proposed for
connection to the City's public system now or in the future shall conform to all the
public system standards listed within this document with the following conditions:

a.

Private sewer collection lines shall not be required to be located in public
road right-of-way or publicly dedicated easements.

Change of direction or slope for private 6-inch sewers does not require
manholes but does require cleanouts.
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Cleanouts shall not be used for connection of private collections systems to
public mains. Manholes are required.

Private sewers shall not be sized to handle any off-site sewer flows.
Ductile iron or PVC must be used with a minimum diameter of 6-inches.

Profile drawings will not be required for 6 inch lines however, equivalent
information must be provided on detail engineering plans such as minimum
depth of cover, culvert elevations, slope, length of reach between
manholes/cleanouts, pipe material, vertical separation of sewer from con-
flicting water main or storm drainage, etc. Profile drawings will be required
for main sizes of 8 inch and larger. The minimum slope for 6" lines is 0.5%.
Flow will be based on a half full pipe.

All aerial sewer services shall be constructed of ductile iron pipe.
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REUSE DESIGN STANDARDS

Unless otherwise indicated, all standards apply to both the public and private reuse
systems. Described in this section are the general design standards, which are to be
followed by all parties in preparing subdivision, utility extension, and utility replacement
plans for the City of Raleigh. These design standards will ensure that the citizens of
Raleigh will have a safe, reliable, and quality reuse water system. Reuse water service is
subject to the availability and capacity of facilities, as determined by the City. The City
shall control and schedule availability of reuse water.

All engineering plans for public and private reuse systems must meet State and City
minimum design standards as indicated in the most recent amended North Carolina
Administrative Code Title 15A Subchapter 2H Section .0200 by the N.C. Department of
Environment and Natural Resources, Division of Water Quality and/or this City of Raleigh
Public Utilities Department Handbook, whichever is the more stringent. All projects must
be certified by the engineer of record or the City Engineer. The engineer shall be
responsible for determining the reuse water pressure at the point of connection and
adequacy for services at the highest point of the project. Reuse water pressure
information is available from the Public Utilities Administrative office.

Plan and profile drawings shall be prepared by a professional engineer registered in the
State of North Carolina, signed, sealed, and dated showing the various elements of the
utility mains and shall include an overall utility plan layout on a single sheet with scale no
smaller than 1 inch = 200 feet. The design of improvements must be based upon actual
field verification by the engineer of existing utilities. The utility drawings shall be on
separate sheets, free of landscaping and other details not pertinent to the utility plans. A
separate landscaping plan must be submitted with the utility plan showing any proposed
landscaping and all water, sewer, and reuse utilities or easement. All adjacent tracts and
topographic information must be shown on the landscaping plan. The water, sewer, and
reuse drawings may be on the same sheets. Landscaping plans shall show all utility
engineering drawings and shall be on paper 24 inches by 36 inches.

Once installed, certified surveyed “as built “ plans shall be provided to the City showing
the utilities. “As built” drawings for the utilities shall be submitted to the Public Works
Department prior to acceptance of the project by the City.

1. REUSE DESIGN — PUBLIC

A. Location Conditions for Design

1) All reuse mains shall be installed within dedicated street rights—
of-way except major transmission mains not affording direct service
connection or within City of Raleigh dedicated reuse easements.
Reuse mains within the street right-of-way shall be a minimum of 5
feet from the outside of the pipe to the edge of the right-of-way.
Greater separation may be required for greater depth. Reuse mains
as specified by the City of Raleigh will be marked as indicated on
Standard Water Detail W-13 and as described under the Reuse
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2)

3)

4)

o)

Design Identification section (Section V.A.1.g). The City reserves
the right to determine the location of reuse service lines.

Minimum widths of permanent and construction reuse easements,
for public reuse mains are 20’ each.

Larger size easements may be required based upon the depth of
installation or other consideration as determined by the Public
Utilities Department and Engineering Department. Reuse mains
shall be centered in the easement. All reuse easement boundaries
must be field staked and flagged by the developer's surveyor and at
the developer’s expense.

The minimum easement width for reuse is 20 feet and may not
include any other utility. Such easements are to be recorded as
"City of Raleigh Reuse Easement".

All off-site easements shall be acquired by the developer. These off-
site easements shall be recorded by map and by deed of easement
prior to construction approval. The easements shall be dedicated to
the City of Raleigh and entitled "City of Raleigh Reuse Easement”.

No permanent structures or impoundments shall be constructed on
water mains, water transmission mains or within reuse water
easements.

Main Size

1)

2)

3)

Major mains shall be sized according to the Reuse Water System
Master Plan and/or City of Raleigh Public Utilities Director. The City
reserves the right to determine the size of reuse service lines.

The minimum size reuse main shall be four inches unless dictated
otherwise by sound engineering and approved by the Public Utilities
Department prior to construction.

The City of Raleigh is required to provide a minimum pressure of 25
pounds per square inch (psi). If an individual needs greater
pressure, then it is his/her responsibility to incorporate the necessary
booster pumping facilities.

Fire Hydrants

The installation of fire hydrants on the reuse system for public or private use
is prohibited.

Valves
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1)

2)

3)

4)

Each proposed new intersection shall have a main line valve for
every leg, i.e., a four-way intersection shall have four main line
valves and a TEE intersection shall have three main line valves. All
valves shall be rodded to a tee or cross in accordance with Standard
Water Detail W-15.

Mains twelve inches and larger in diameter that have a change in
elevation of fifteen feet or greater shall have an air release valve
installed at the highest elevation of such change, as per Standard
Water Detail W-19. Additional air release valves may be required by
the Public Utilities Director on mains less than 12-inches based on
elevation changes of 15 feet or greater.

Pressure reducing and/or sustaining stations shall be installed when
directed by the Public Ultilities Director to connect high and low
pressure systems. The pressure reducing valve shall allow enough
flow from the high side to maintain a specified pressure on the low
side and will not reduce the high side below a certain amount. This
type valve will be a pressure sustaining/ pressure reducing valve.

All reuse valves and appurtenances shall be color-coded, taped, or
otherwise marked to identify the source of the water as being reuse
water, as described in Section V.A.1.g of these specifications.

Meters

1)

2)

3)

4)

All reuse services will be metered, and the meter will be located in
the rights-of-way or in a 2-foot easement adjacent to the rights-of—
way. In no case shall meters be located inside of buildings. The City
will maintain all reuse connections within the street right-of-way at no
charge to the property owner. Repairs on private property shall be
the responsibility of the property owner or customer.

All meters will be furnished and set by the Meters Division once all
fees are paid and accounts have been set up. Meter installation and
spacing shall be in accordance with applicable Standard Water
Details W-23 through W-34.

All reuse meters and appurtenances shall be color-coded, taped, or
otherwise marked to identify the source of the water as being reuse
water, as described in Section V.A.1.g of these specifications.

A master meter should be used if the building permit and plat show
single ownership and a single lot. If a building is sold from the
complex, then it will require a separate reuse service, with an
individual meter with those services originating from a City
maintained reuse main.
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F.

Reuse Backflow/Cross Connection

1)

2)

3)

4)

o)

The Public Utilities Director may require an approved backflow
prevention assembly for any existing or proposed reuse services,
dedicated irrigation lines, or private distribution systems. Questions
concerning Raleigh's  Backflow/Cross-Connection  Prevention
Program should be directed to the Public Utilities Cross Connection
Coordinator at (919) 870-2897.

In no case shall a connection be made between the potable and
reuse water systems. Where both reuse and potable water are
supplied, a reduced pressure principle device or an approved air gap
separation shall be installed on the potable water service. If it is
necessary to use potable water to supplement the reuse system, an
approved air gap separation must be provided to protect the potable
water system. The air gap shall be at least double the diameter of
the supply pipe, measured vertically above the overflow level of the
container.

On reuse service lines serving a facility that is in operation
continuously, the lines must have parallel backflow prevention
assemblies on a single service line or adequate protection on each
supply line to that facility. On parallel installations each assembly
must be the same type (two double check valve assemblies, two
double detector check valve assemblies, two reduced pressure zone
device assemblies, or two reduced pressure zone detector check
assemblies). In some cases, these assemblies must be the same
size as the service line. The rule to normally use in this situation is
that the assembly must have the square of the diameters equal to
the square of the supply service "tap". For example, an 8-in service
line would need, at a minimum, two 6-in devices in parallel.

The Public Ultilities Department approved backflow prevention
assemblies shall be installed above ground. Assemblies may be
installed inside of buildings as long as there are no unprotected taps
between the main and the building. The minimum drain size in an
aboveground vault for double check assemblies and double detector
check valves is 4 inches. An approved dual check valve must be
installed at the meter service on single family residential service
lines. OS&Y shut-off valves shall be used on all backflow prevention
assemblies (2 72" or larger) and each double check valve backflow
preventer will have approved test cocks. Approved installations are
shown on Standard Water Details W-34 through W-39.

All backflow prevention assemblies and appurtenances shall be
color-coded, taped, or otherwise marked to identify the source of the
water as being reuse water, as described in Section V.A.1.g of these
specifications.
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6)

7)

8)

9)

10)

11)

12)

If the private distribution systems or domestic service lines are
connected to any "processed water" sources or booster pump
system, backflow protection shall be provided by using the USC-
approved Reduced Pressure principle zone assembly (RP) type
assembly. "Processed water" is water where extra chemicals are
added by the user onsite to reduce freezing, pipe corrosion, etc. This
RP assembly shall include the resilient wedge valves and test cocks,
and the RP unit shall meet the requirements of the latest AWWA
Standard C-506-78. If the RP assembly is 2%" or larger, then it must
be supplied with OS&Y shut-off valves. The unit shall be housed in
an aboveground vault, insulated aboveground enclosure, or inside of
a building. No RP’s may be installed below ground.

If the backflow preventer is located onsite, then it shall be located
outside the structure that it is serving unless otherwise approved by
the Public Utilities Department. If there are no unprotected taps
between the street and building, it can be located in the building. All
internal or confinement assemblies (isolation assemblies) will have
strainers upstream of the device.

No person shall fill special use tanks or tankers containing
pesticides, fertilizers, or other toxic chemicals or their residues from
a public reuse system except at a location equipped with an
approved air gap (2 X diameter of supply pipe with a minimum gap of
1”) or an approved reduced pressure backflow preventer properly
installed on the public reuse supply. No supplier of water shall permit
the filling of such special use containers except at locations so
equipped.

Backflow prevention assemblies shall be installed at a minimum
height of 12 inches and a maximum height of 60 inches above the
floor or ground. Assemblies shall also have a clear horizontal
distance of 18 inches around the entire diameter of the device.

The backflow prevention assembly(s) must be readily accessible at
all times. Readily accessible means that only a one-piece cover
must be removed for an outside installation to test or perform
maintenance to the assembly.

Defacing a backflow prevention assembly will not be allowed.
Defacing would include anything that might obscure pertinent
information on that assembly (i.e., nameplate, serial number, etc.).
Any assembly that is missing a nametag or information stamped in
the body will not be considered to be an acceptable assembly
installation and must be replaced upon notification by the City.

Backflow prevention assemblies must be installed, tested, and
maintained by persons that have completed the City of Raleigh
Cross Connection School or other approved Cross Connection
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13)

14)

15)

School. It is also required that all assemblies be tested at the time of
installation and annually thereafter. All assemblies must also have
the rubber parts changed every five years.

The list of approved test equipment follows:

Mid-West Model 830 & 844

Watts TK-DP, All assemblies
Watts TK-99D
Pro-Master RP Test kit

*Testing equipment shall be calibrated yearly.

All assemblies %-inch through 2-inch must have a ball valve that is
full port, a blow-out proof stem, resilient seats, and a 400-psi WOG
(water, oil, or gas) rating. All assemblies 2 Y2-inch through 10-inch
must have fusion-bonded, epoxy-coated resilient wedge valve. All
test cocks must be approved ball valves of the appropriate size.

In no case shall a connection be made between the potable and
reuse water systems. Where both reuse and potable water are
supplied, a reduced pressure principle device or an approved air gap
separation shall be installed on the potable water service. If it is
necessary to use potable water to supplement the reuse system, an
approved air gap separation must be provided to protect the potable
water system. The air gap shall be at least double the diameter of
the supply pipe, measured vertically above the overflow level of the
container.

All backflow prevention assemblies installed outside of buildings
must be installed in an approved enclosure with the exception of
residential lawn irrigation backflow prevention assemblies. All
enclosures shall be insulated and shall meet the requirements of
ASSE standard 1060.

Double check valves and double detector check valves may be
installed horizontally or vertically (see approved list at end of
materials section). Reduced pressure backflow prevention
assemblies shall be installed only horizontally.

Installation Restrictions for Design

1)

All reuse mains, of proper size as determined by the Public Utilities
Department, shall be installed complete, along all boundaries
abutting existing public roadways, from property line to property line
regardless of the land use, proposed lot arrangement of the
subdivided property or the availability of connection to a main in
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2)

3)

service. Within all dead-end streets that may be extended, the water
main must extend to the property line of the subdivision.

All DIP reuse mains shall be installed with a minimum cover of 3 feet
from the top of finished grade to pipe crown and shall be in
accordance with all applicable City Standards. All PVC reuse mains
shall be installed with a minimum cover of 4 feet from the top of
finished grade to pipe crown and shall be in accordance with all
applicable City Standards.

When mains are to be installed to a dead end, or mains are stubbed
for future extension, at least one 18-foot joint of pipe, or more when
required, shall be designed and fitted with a welded thrust collar in
accordance with Standard Water Details W-7 through W-12, of these
specifications. Blow-off assemblies shall be provided on all dead
ends or as directed by the Public Utilities Director. In no case shall a
blow-off assembly be installed such that the discharge would be to
ground surface, drainage ditches, stormwater ponds, stormwater
systems, or other non-treated systems. Blow-off assembly sizing
shall match pipe sizing through 12-inch diameter. The blow-off for
24-inch and larger mains shall require approval by the Public Utilities
Director. Blow-off assemblies shall be in accordance with Standard
Reuse Details R-1 & R-2 of these specifications. Mains that are
determined to be extended in the future must also terminate with a
full-size main line gate valve prior to the last joint of pipe.

Identification

All reuse piping, valves, outlets, and other appurtenances shall be color-
coded, taped, or otherwise marked to identify the source of the water as
being reuse water.

1)

2)

3)

4)

All reuse piping and appurtenances shall be either colored purple
(Pantone 522) and embossed or integrally stamped or marked
"REUSE WATER - DO NOT DRINK" or be installed with a purple
(Pantone 522) identification tape or polyethylene vinyl wrap. The
warning shall be stamped on opposite sides of the pipe and repeated
every 3 feet or less.

All reuse outlets shall be marked “REUSE WATER - DO NOT
DRINK”.

Identification tape shall be at least 3 inches wide and have white or
black lettering on purple (Pantone 522) field stating "REUSE WATER
- DO NOT DRINK". Identification tape shall be installed on top of
reuse pipelines, fastened at least every 10 feet to each pipe length
and run continuously the entire length of the pipe.

Existing underground distribution systems retrofitted for the purpose
of distributing reuse water shall be taped or otherwise identified as in
2) or 3) above. This identification need not extend the entire length
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of the distribution system, but shall be incorporated within 10 feet of
crossing any potable water supply line or sanitary sewer line.

REUSE DESIGN - PRIVATE

Private reuse distribution systems located within the Raleigh Utility Service Area
and proposed for connection to the City’s public system now or in the future shall
conform to all the public system standards listed within this document with the
following conditions:

a. Private reuse distribution lines shall not be required to be located within
public right-of-way or publicly dedicated easements.

b. Private distribution systems located behind a master reuse meter will be
built to the applicable State Plumbing Code and the Department of Human
Services regulations.

C. In no case shall aboveground hose bibs (spigots or other hand-operated
connections) be installed on the private reuse system. Hose bibs for private
reuse systems shall be installed downstream of the backflow preventer, in
below-ground service boxes, lockable or designed to be operated with the
use of a special tool, and clearly labeled “REUSE WATER — DO NOT
DRINK”.

A. Conversion to Reuse Service

When a user proposes the conversion of any existing potable water irrigation
system to a reuse water irrigation system, a comprehensive investigation of the
proposed reuse water system shall be performed for the City at the expense of the
user. On a case-by-case basis, the City shall review the as-built drawings and
other available records, and determine the measures necessary to bring the
existing system into full compliance with the requirements of this Handbook. The
City may deny issuance of a reuse water permit if the City determines that the
proposed conversion cannot be safely made.
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WATER MATERIAL STANDARDS

1.

GENERAL MATERIAL REQUIREMENTS

Current specifications of the American Society for Testing Materials (ASTM),
American Water Works Association (AWWA), Ductile lron Pipe Research
Association (DIPRA), American Association of State Highway and Transportation
Officials (AASHTO), and the American National Standards Institute (ANSI) shall
apply in all cases where material is covered by an item in these specifications. All
material used shall conform fully to these current standards or be removed from
the job at the direction of the Public Utilities Director.

Pipe specimens shall be subjected to tests by an independent testing laboratory at
such time as the Public Utilities Department may direct or as specified herein.
Pipe not meeting these specifications will be ordered removed by the inspector,
and such pipe shall be immediately removed from the j