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SECTION 1.0 
 

INTRODUCTION 
 

 
1.1 PURPOSE OF MANUAL 
 
 The purpose of this Manual is to provide a standard guideline to the 

contractor, developer and engineer for the design and construction of 
water and wastewater system extensions that will become a part of the 
Greenville Utilities Commission’s water and wastewater systems. This 
publication is not intended to replace previously adopted codes, 
ordinances or statutes, but serves to consolidate the multitude of 
information on policy, design, materials, construction and standard detail 
drawings used by the Water Resources Department of the Greenville 
Utilities Commission. 

 
 The materials, design and construction standards contained within this 

Manual are established as the minimum for water and sewer extensions 
which will be accepted for ownership and maintenance by the Greenville 
Utilities Commission.  These minimum standards have been adopted and 
compiled from information from several sources such as agencies of the 
State of NC, industry standards and the knowledge and experience of the 
technical staff of the Greenville Utilities Commission Water Resources 
Department. 

 
 Finally, it is the intent and purpose of this Manual to explain the 

requirements of the Greenville Utilities Commission relating to water and 
wastewater system extensions such that all can comprehend these 
requirements and to provide a consistent, orderly, and sound extension of 
the Greenville Utilities Commission’s water and wastewater systems. 

 
1.2 ORGANIZATIONS, AUTHORITY, AND RESPONSIBILITIES 

 
1.2.1 Greenville Utilities Commission 
 
 The Greenville Utilities Commission was created by an act of the 

NC Legislature to provide utility services to citizens and industry 
within the City of Greenville and surrounding areas.  The Greenville 
Utilities Commission is owned by the citizens of Greenville and 
operated by an independent, eight (8) member Board of 
Commissioners consisting of seven (7) Commissioners appointed 
from the public and the City Manager.  The day to day management 
of Greenville Utilities Commission is by a general manager with a 
director for each operating department.   
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 The three (3) operating engineering departments include the 
Electrical, Water Resources, and Gas Departments all of which are 
housed in the Engineering Center located on Mumford Road.   

 
 The main office for maintenance and construction operations is 

located in the Operations Center adjacent to the Engineering 
Center.  Administration services are provided through the main 
office of the Commission at 401 S. Greene Street. 

 
 There are various utility systems operated by others throughout Pitt 

County including electrical, water and sewer, and gas.  The areas 
served by the various utilities of the Greenville Utilities Commission 
are therefore not coterminous.  A map indicating the areas served 
by Greenville Utilities can be viewed at the Commission’s main 
office on S. Greene Street. 

 
1.2.2 City of Greenville 
 
  The Public Works Department has the responsibility to operate and 

maintain the streets, storm drainage, and solid waste collection 
systems. The Public Works Department also handles issuance of 
permits for work within the streets. 

 
 The Engineering Division of the Public Works Department is 

responsible for approval of all subdivision street and storm drainage 
design, commercial and industrial site development, sedimentation 
and erosion control plans within the Greenville City Limits and its 
Extraterritorial Jurisdiction (ETJ).  The Inspections Division is 
responsible for the issuance of permits and inspection of actual 
building construction.   

 
 The City of Greenville Planning and Community Development 

Department has the responsibility for ensuring zoning compliance 
and for approval of landscaping plans for all development which 
occurs within the Greenville City Limits and its ETJ.  The City of 
Greenville Planning and Zoning Commission has the responsibility 
for approval of all subdivisions including streets and drainage 
systems inside the Extraterritorial Jurisdiction and City Limits of the 
City of Greenville. 

 
1.2.3 County of Pitt 

 
 The County of Pitt Engineering and Planning Department has the 

responsibility for approval of all subdivisions including streets and 
drainage systems and erosion and sedimentation control plans 
outside the Extraterritorial Jurisdiction of the municipalities within 
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the county.  However, this authority may extend to within the city 
limits of some of the smaller municipalities that have delegated their 
responsibility to the County.  Any zoning ordinances applicable to 
the County are also administered by the County Engineering and 
Planning Department.   

 
1.3 DEFINITIONS AND ABBREVIATIONS 
 

1.3.1 Definitions 
 
 Wherever used in this Manual, the following terms shall have the 

meanings indicated which shall be applicable to both the singular 
and plural thereof.  There are other terms used in this document 
which are defined in the sections to which they apply. 

 
1.3.1.1 General Definitions 
 

 Approved Plans - Water and/or sewer system extension 
plans which have been reviewed by and received the 
approval of the Water Resources Department of the 
Greenville Utilities Commission and the appropriate state 
and local agencies. 

 
 Assistant Director - The Assistant Director of the Water 

Resources Department of the Greenville Utilities 
Commission. 

 
 Commission - The term "Commission" refers to the 

Water Resources Department of the Greenville Utilities 
Commission and those persons employed by and 
authorized by the Greenville Utilities Commission to act on 
the behalf of the Water Resources Department in the 
particular instance cited. Words such as "as required by 
the Commission" shall also refer to this Manual and the 
Greenville Utilities Commission Utility Regulations. 

 
 Commission’s Representative - An authorized 

employee or representative of the Water Resources 
Department of the Greenville Utilities Commission. 

 
 Contract Documents - The term "Contract Documents", 

shall refer to the project plans and specifications for water 
and/or sewer system extensions. 
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 Contractor - The person, business, or corporation 
responsible for the performance of water or sewer system 
construction work. 

 
 Department Engineer - The term "Department Engineer" 

refers to a Professional Engineer on the staff of the Water 
Resources Department of the Greenville Utilities 
Commission. 

 
 Director - The Director of the Water Resources 

Department of the Greenville Utilities Commission. 
 
 Developer - The person(s) or corporations financially 

responsible for the design and construction of a 
development for which water or wastewater service by the 
Greenville Utilities Commission will be requested. 

 
 Engineer - The Professional Engineer responsible for the 

design or construction administration of a water or 
wastewater system extension. 

 
 Professional Engineer - A person who has been duly 

registered and licensed as a professional engineer by the 
North Carolina State Board of Registration for 
Professional Engineers and Land Surveyors. 

 
 Manual - The term "Manual" shall refer to all applicable 

standards, specifications, standard details and policies 
contained in or referenced by this document. 

  
 Terms and Conditions - The latest revision of the Terms 

and Conditions of Water and/or Sewer Service Part C, of 
the Greenville Utilities Commission’s Utility Regulations, a 
copy of which is available upon request. 

 
1.3.1.2  Pipe Backfill Zones 
 

 The following terms are used in Sections 3.0 and 4.0 in 
reference to excavation and backfill for pipe.  Refer to the 
standard detail entitled, "Trench Section Detail for the 
Installation of Sanitary Sewer Pipe”. 

 
 Foundation - That portion of the pipe support structure 

bounded by the undisturbed trench bottom, the trench 
walls, and the pipe Bedding.   
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 The construction of a pipe foundation is generally not 
required unless unstable materials are encountered in the 
trench bottom. 

 
 Bedding - That portion of the pipe support structure 

bounded by the Foundation or undisturbed trench bottom, 
the trench walls and the bottom of the pipe. 

 
 Haunching - That portion of the pipe support structure 

bounded by the Bedding, the trench walls, the outside of 
the pipe and a horizontal plane having an elevation equal 
to that of the springline or the pipe. 

 
 Initial Backfill - That portion of the backfill lying above the 

springline of the pipe and below a horizontal plane having 
an elevation which is one (1) foot above the top of the 
pipe. 

 
 Final Backfill - That portion of the backfill lying above the 

Initial Backfill. 
 

1.3.2 Abbreviations 
 
 AASHTO - American Association of State Highway Transportation 
   Officials 

 
 ANSI - American National Standards Institute 

 
 ASTM - American Society for Testing and Materials 
 
 AWWA - American Water Works Association 
 
 DENR-Department of Environment and Natural Resources 
 
 GUC - Greenville Utilities Commission 
 
 NCDEH - North Carolina Division of Environmental Health  

 
 NCDOT - North Carolina Department of Transportation 

 
 NCDWQ - North Carolina Division of Water Quality  
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1.3.3 Standards 
 

 Where reference is made by this Manual to published standards such as 
ASTM, ANSI, AWWA, etc., the latest revisions of such standard shall 
apply.  
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SECTION 2.0 

CONCEPTUAL PHASE 

 
 
2.1 GENERAL 
 
 The Engineer and Developer shall become familiar with the water and 

sewer extension policies of the Greenville Utilities Commission prior to 
making conceptual plans for developments which will require water and/or 
sewer service by the Commission.  Reference is made to the Terms and 
Conditions  which includes the policy of the Commission in regard to water 
and wastewater system extensions. 

 
 It shall be the responsibility of the Engineer or Developer to obtain the 

approval of the Greenville Planning and Zoning Commission or Pitt County 
Planning Board for any proposed projects under their respective  
jurisdiction prior to submission of Contract Documents for Commission 
approval. 

 
2.2 INITIAL CONFERENCE 
 
 Prior to finalizing any plans for water or wastewater system extensions, 

the Developer or his Engineer shall consult the Department Engineer so 
that he may determine if an initial conference will be necessary prior to the 
submission of plans for approval.  If the scope of the proposed 
development, in the opinion of the Department Engineer, is such that an 
initial conference will be beneficial prior to the development of final plans 
and specifications, the Developer or his Engineer will request scheduling 
of an initial conference.  The Developer or his Engineer shall present, at 
the time of this conference, conceptual schematics or layouts of the 
proposed extensions and the estimated water and wastewater demands 
resulting from the proposed development.  The Developer or his Engineer 
shall also provide the Commission with all other information necessary to 
determine the probable effect of the proposed development on the 
Commission's existing facilities.  This data shall include a projected cost 
estimate of the extensions, the nature of water usage (domestic, 
commercial, etc.), the probable character of the wastewater generated, a 
description of any proposed private water distribution and sewer collection 
systems, and other pertinent information.  The Director and his staff will 
advise the Developer or his Engineer of Greenville Utilities Commission's 
water and sewer extension policy and water and sewer use ordinance, 
including all applicable fees and assessments.  
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The Director and his staff will take under study and consideration the 
proposed plans and decide if, in the best interest of the Greenville Utilities 
Commission, the plan is satisfactory as presented, needs to be revised, or 
is not at the present time feasible. 

 
2.3 PRE-APPLICATION PACKAGE 
 
 When required by the Commission, the Developer or his Engineer shall file 

a pre-application package with the Director.  The purpose of the pre-
application package is to present to the Director and his staff sufficient and 
detailed information concerning the proposed water and sewer extensions 
and to permit the determination of their compatibility with and impact upon 
the overall Greenville Utilities Commission’s water and wastewater 
systems.  The pre-application package shall include the following 
information and any other information deemed necessary by the Director 
and his staff to enable them to make a determination of the acceptability of 
the proposed plans.  All information shall be submitted to the Director and 
his staff in a package and not in a "piece-meal" manner.  After review of 
the entire pre-application package, the Director will advise the applicant if 
the proposed project is acceptable to Greenville Utilities Commission. 

 
2.3.1 Conceptual Plans: The applicant shall submit two (2) copies of 

subdivision plans or site plans at a scale of 1 inch equals 400 feet 
(or larger scale) showing the proposed layout of the water, and 
sewer extensions.  The conceptual plans should show all proposed 
pipelines and sizes, manholes, valves, fire hydrants and pump 
stations and the nearest existing water and sewer facilities to which 
the proposed new extensions will connect.  All proposed easements 
shall be shown. 

 
2.3.2 Design: The applicant shall submit in his pre-application package 

preliminary engineering design calculations used to determine line 
and pump station sizes and fire protection requirements including 
expected initial and future populations to be served. 

 
2.3.3 Estimated Time Schedules: The applicant shall submit in the pre-

application package estimated time schedules identifying the 
expected dates of completion of the final plans and specifications 
and expected beginning and completion dates of construction. 

 
2.3.4 Projected Cost Estimate: The applicant shall submit in the 

preapplication package a cost estimate prepared by an engineer for 
the proposed water and sewer extensions.  The cost estimate shall 
be as detailed as possible with estimated quantities of specific 
items of work and their projected unit costs. 

2.4 REQUIRED FEES AND CHARGES 
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  The Developer and his Engineer shall thoroughly familiarize themselves 

with the fees and charges set forth in the Utility Regulations .  Based upon 
the submittal of the pre-application package, the Director and his staff 
shall determine and furnish the applicant in writing the estimated fees and 
charges relating to the proposed water and sewer extensions.  A final 
value of the fees and charges will be determined by the Director and his 
staff upon approval of the plans and specifications. 

 
2.5 REQUIREMENTS FOR PLANNING BOARD APPROVAL 
 
 The Commission shall require approval of a proposed development by the 

Pitt County Planning Board or the City of Greenville Planning and Zoning 
Commission, whichever has jurisdiction for the proposed development 
site, prior to acceptance of Contract Documents for review and approval. 
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SECTION 3.0 
 

DESIGN CONSIDERATIONS FOR WATER SYSTEM EXTENSIONS 
 
 
3.1 GENERAL 
 
 The intent of this section is to provide the Developer or Engineer with 

Guidelines which will assist in the development of Contract 
 Documents for water system extensions for which acceptance by the 

Commission will be sought.  As a minimum, the Contract Documents for 
any proposed extension must address satisfactorily the topics contained 
herein. 

 
3.2 LOCATION AND ALIGNMENT 

 
3.2.1 Depth of Cover 
 
 Water mains shall be designed to provide a cover of no less than 

three feet (3’) but no more than five feet (5’) as measured from the 
top (crown) of the pipe to the finished grade.  Where this 
requirement cannot be met due to unavoidable conflicts in grade, 
the Department Engineer shall be consulted so that a solution 
acceptable to the Commission may be determined.  If, in the 
opinion of the Department Engineer, conditions warrant greater or 
lesser depths of cover than that required above, special measures, 
such as the use of ductile iron pipe for shallow installations, or 
additional easement widths for deeper installations may be required 
by the Commission. 

 
3.2.2 Relationship of Mains to Property Lines,  Rights-of-Way and 

Structures 
 
 All water mains shall be located within dedicated street rights-of-

way or permanent water main easements such that the 
Commission’s maintenance and repair forces have unrestricted 
access to the line and all appurtenances thereof. 

 
3.2.2.1  Water mains shall be centered in a permanent easement 

of adequate width to allow excavation and maintenance of 
the line.  In no case shall the permanent easement for 
water mains be narrower than that given by the table 
below. 
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Pipe Diameter Minimum Easement 

 
Less than 12” 10’ 
12” - 24” 15’ 
Greater than 24” 20’ 

3.2.2.2 Under certain conditions, the Department Engineer may 
require such additional easement as deemed appropriate.  
Such easement shall be centered on the water main 
unless directed otherwise by the Commission. 

 
3.2.2.3 Approval of water main extension plans shall be 

contingent upon the procurement of all easements 
necessary to meet the above requirements and upon the 
execution of an encroachment agreement with the owner 
of each right-of-way which the proposed main will cross.  
See Section 5.7 for the requirements for submission of 
easement documents. 

 
3.2.2.4 Water mains shall be located no closer than ten feet (10’) 

horizontally to buildings or substantial surface structures. 
 

3.2.3 Relationship of Water Mains to Sanitary Sewers 
 

3.2.3.1 Water mains shall be laid at least ten feet (10’) laterally 
from existing or proposed sewers, unless local conditions 
or barriers prevent a ten foot (10’) lateral separation, in 
which case: 

 
3.2.3.1.1  The water main is laid in a separate trench 

with the elevation of the bottom of the water 
main at least eighteen inches (18”) above the 
top of the sewer; or 

 
3.2.3.1.2 The water main is laid in the same trench as 

the sewer with the water main located at one 
side on a bench of undisturbed earth, and 
with the elevation of the bottom of the water 
main at least eighteen inches (18”) above the 
top of the sewer. 
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3.2.3.2 Whenever it is necessary for a water main to cross over a 
sewer, the water main shall be laid at such an elevation 
that the bottom of the water main is at least eighteen 
inches (18”) above the top of the sewer, unless local 
conditions or barriers prevent an eighteen inch (18”) 
vertical separation; in which case both the water main and 
the sewer shall be constructed of ferrous materials and 
with joints which are equivalent to water main standards 
for a distance of ten feet (10’) on each side of the point of 
crossing. 

 
3.2.3.3 Whenever it is necessary for a water main to cross under 

a sewer, both the water main and the sewer shall be 
constructed  of ferrous materials for a distance of ten feet 
(10’) on each side of the point of crossing.  A section of 
water main pipe shall be centered over the crossing. 

 
3.2.4 Relationship of Water Mains to Storm Sewers 
 
 When underground structures or storm sewers are encountered, 

twelve inches (12”) minimum vertical separation and five feet (5’) 
minimum lateral separation shall be maintained.  Water main and 
storm sewer crossings shall be constructed in accordance with the 
Standard Details. 

 
3.2.5 Location Under Paved Areas 
 
 Water mains shall be located outside of proposed or existing paved 

areas except where  required at intersections, cul-de-sacs, street 
crossings by water mains, other paved areas which must be 
crossed, or where structures or other obstacles make this 
impossible.  When a new water main must be located under an 
existing or proposed  paved area it shall have a minimum cover of 
three feet (3’) as measured from the top of the pipe to the finished 
subgrade.  Water mains proposed within paved areas should be 
designed to avoid parking spaces whenever possible.    Water 
mains located in cul-de-sacs should be projected straight through, 
and the main should terminate at the property corner with the 
hydrant or blow off located on the property corner/right-of-way.  If 
design of the cul-de-sac does not allow this, a 90  bend should be 
used to direct the main to a property corner, thereby allowing water 
services to be installed in accordance with Section 3.2.9. 
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3.2.6 Location of Fire Hydrants 
 
3.2.6.1 Fire hydrants shall be installed with the back of the 

hydrant being located at the right-of-way line with 
preference being given to street intersections. In no case 
shall any portion of a hydrant be closer than five feet (5’) 
to the back of the curb or two and one-half feet (2.5’) to 
the backslope of a roadside ditch. 

 
3.2.6.2 Hydrants shall be oriented so that the pumper nozzle 

faces the roadway and so that the nozzle centerline is a 
minimum of eighteen inches (18”) and a maximum of 
twenty-four inches (24”) above finished grade.  See 
Standard Details. 

 
3.2.6.3 Non-residential structures shall require fire hydrants to be 

located such that each structure or portion thereof will be 
within four hundred feet (400’) of a hydrant.  This 
determination shall be made via vehicle access routes 
(roadways, fire lanes, etc.) and by hose placement from 
the firefighting equipment in lieu of linear measurements. 

 
 Multi-family residency (apartments, townhouses, 

condominiums, etc.) shall require fire hydrants to be 
located such that each structure or portion thereof will be 
within four hundred feet (400’) of a hydrant.  This 
determination shall be made via vehicle access routes 
(roadways, fire lanes, etc.) and by hose placement from 
the firefighting equipment in lieu of linear measurements. 

 
 

 Resi
dential subdivisions (one and two family dwellings) shall 
require fire hydrants to be located within four hundred feet 
(400’) of the structure. 

 
3.2.6.4 For any non-residential structure that has a fire sprinkler 

system or a standpipe system, a fire hydrant shall be no 
more than 100’ from the fire department connection.                                
This hydrant shall be dedicated to the fire department 
connection and shall be in addition to the hydrants 
required by Section 3.2.6.3.  The hydrant shall be located 
on the supply side of the backflow prevention device. 

 
3.2.6.5  Where possible, fire hydrants shall be located a minimum 

of fifty feet (50’) from any structure. 
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3.2.6.6 For proposed subdivisions where the location of structures 

is not known, hydrant spacing shall be measured along 
the street right-of-way with spacing provided as shown in 
3.2.6.3 above.  Measurements across lots, which front on 
different streets, will not be permitted for purposes of 
satisfying hydrant spacing requirements. 

 
3.2.6.7   Structures located on multi-lane streets or highways shall 

require fire hydrants located on the same side of the 
roadway as the structure.  Multi-lane shall be defined as a 
street, highway, avenue, road or thoroughfare having four 
(4) or more lanes including the center turn lane.   

 
3.2.6.8 In the case of a water main extension along streets with 

four (4) or more lanes, fire hydrants shall be required on 
both sides of the street or roadway in accordance with 
Section 3.2.6.3 above.  

 
3.2.6.9 Dead end mains shall be provided with a hydrant when 

required by Section 3.2.10 of the Manual. 
 

3.2.6.10 Each phase of a project shall be designed and 
constructed to provide the minimum number of hydrants 
necessary to conform with the North Carolina Fire Code 
(latest edition) upon completion of the phase. 

 
Guidelines for determining the minimum number of 
hydrants as published in the North Carolina Fire Code, 
Appendix C are included in this Manual as Appendix B. 

 
3.2.7 Location of Gate Valves 

 
3.2.7.1 Each intersection of water mains shall have one less main 

valve than the number of intersecting pipes, i.e. crosses 
shall have three (3) main line valves, a tee intersection 
shall have two (2) main line valves.  Valves shall not be 
located in the curb and gutter. 

 
 
3.2.7.2 A proposed connection of a new water line to an existing 

water line shall include provisions for the addition of 
sufficient valves to the existing water line to meet the 
intent of Paragraph 3.2.7.1. If there are existing valves 
located in close proximity to the proposed connection, the 
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Commission will not require that valves be added to the 
existing water line except in unusual circumstances. 

 
3.2.7.3 Each fire hydrant shall have a hydrant branch valve in 

accordance with the Standard Details.  Valves on a 
hydrant branch shall not be located in curb and gutter. 

 
3.2.7.4 In addition to the valves required at tees, crosses, 

hydrants, etc., in-line valves shall be provided at intervals 
no greater than 1,500 feet unless otherwise approved by 
the Commission because of unusual circumstances. 

 
3.2.7.5 Valve boxes shall be installed on all valves in accordance 

with Section 3.4.10 of this Manual and as shown in the 
Standard Details. 

 
3.2.8 Location of Air Release Valves 

 
3.2.8.1 Mains twelve inches (12”) or larger in diameter, which 

have a change in elevation of fifteen feet (15’) or greater, 
shall have an air release valve meeting the requirements 
of Section 7.8 of the Manual installed at the highest 
elevation of such change. 

 
3.2.8.2 The Commission may also require air release valves in 

other instances where, in the opinion of the Department 
Engineer, the possibility of excess quantities of air 
accumulating in the proposed main exists. 

 
3.2.8.3 See the Standard Details and Section 7.8 for 

requirements of the Commission regarding taps for air 
release valves. 

 
3.2.8.4 Manual air release valves shall be installed in a standard 

meter box.  Automatic air release valves shall be provided 
with a standard manhole. 

 
 
 
 
 

3.2.9 Location of Services 
 

3.2.9.1 Plans for projects which propose the creation of lots shall 
include the provision of water services to each lot, 
including any residual parcels and areas reserved for 
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future lots.  The size and location of services shall be 
based upon the anticipated use of the lot and require the 
Commission's approval.  The Commission may agree to 
waive its requirement that water services be installed to 
each lot within nonresidential subdivisions if there is 
insufficient information available to permit proper sizing of 
services and they can be conveniently installed by the 
Commission at the time service is requested. 

 
3.2.9.2 Greenville Utilities Commission reserves the right to 

require individual water and sewer services to each 
building or tenant space. 

 
3.2.9.3 Water meter boxes shall be set flush with the finished 

grade and located on the street right-of-way limit at the 
center of the lot for which service is installed, unless 
directed otherwise by the Commission or this Manual. 

 
3.2.9.4 When project design dictates that electric cables are to be 

placed on the same side of the roadway with the sidewalk, 
the water meter box for that side shall be located six feet 
behind the edge of the sidewalk. 

3.2.9.5 Water meter boxes shall not be located within driveways, 
sidewalks, or other paved areas subject to vehicular traffic 
unless approved otherwise by the Commission. 

 
3.2.9.6 Water meter boxes shall not be installed within a ditch 

slope.  Where the right-of-way limit for a street is within a 
ditch slope, the meter box shall be installed a minimum of 
2.5 feet behind the top of the ditch bank. 

 
3.2.9.7 Easement shall be provided for all water meter boxes not 

located in existing rights-of-way or easement.  
 
3.2.9.8 Water services shall be located perpendicular to the 

main. 
 
3.2.9.9 Plans should not propose the crossings of public and 

private utilities. 
 
 

3.2.10 Location of Blow-Offs and Dead End Hydrants 
 
3.2.10.1 Dead ends on mains  six inches ( 6”) in diameter or larger 

shall be provided with a standard fire hydrant at the 
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terminal end.  Materials and installation shall be as 
required by the Commission for standard fire hydrants. 

 
3.2.10.2 Dead ends on mains four inches ( 4”) and smaller in 

diameter shall be provided with a blow-off meeting the 
requirements of Section 7.4.2.2 of the Manual and the 
Standard Details. 

 
3.2.10.3 All water lines shall be terminated in accordance with the 

Standard Details with blow-offs and hydrants located on 
property corners whenever possible. 

 
3.2.11 Location Of Backflow Prevention Assemblies 

  
The location of backflow prevention assemblies shall be in 
accordance with the requirements of the Terms and Conditions.  

 
3.2.11.1  In general, all backflow prevention assemblies shall be 

located outside of the structure and before any branch 
connections to the private system, with preference being 
given to the property line/right of way, unless otherwise 
approved by the Commission. 

 
3.2.11.2 Backflow assemblies shall be required for any application 

in which possible pollution or contamination of the public 
water supply system could result from a backflow cross-
connection. 
 

3.2.11.3 In accordance with the Terms and Conditions and the 
Rules Governing Public Water Supply Systems, the 
severity of the potential effects shall determine the 
minimum degree of protection required.  The Commission 
will review each case on an individual basis.  

 
 

3.3 SIZING OF WATER MAINS 
 

3.3.1 General 
 
 Water mains are to be sized in accordance with this Manual and 

good engineering practice.  The standards included herein are 
minimum standards.                                                                     
The Engineer shall design the water distribution system based upon 
the available supply and the project needs. 

 
3.3.2 Pressure Requirements 
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 Water mains shall be sized so that a minimum residual pressure of 

20 psi is obtained during peak demand plus fire flow.  Where higher 
pressures are required, it shall be the responsibility of the individual 
property owner to provide the necessary booster pumping facilities.   

 
3.3.3 Fire Hydrants 
 
 All fire hydrants shall be installed on a six-inch (6”) leg with a six-

inch (6”) hydrant branch valve. 
 
3.3.4 Private Mains  
 
 Private mains shall be sized by the Engineer in accordance with 

Section 3.3.5 of this Manual.  Backflow prevention shall be provided 
in accordance with Section 3.2.11 of this Manual.   

 
3.3.5 Minimum Fire Flows 
 

3.3.5.1 General 
 
 Unless otherwise required or permitted by the 

Commission, water distribution systems shall be designed 
to provide the fire flow required by the guidelines 
contained in this Section.  The Commission's existing 
facilities may or may not be adequate to provide the 
required fire flow at the time of design and construction of 
the planned development; however, the Commission shall 
provide the Engineer with an estimated value for the 
system pressure at design fire flow available at the point 
where the planned development is to connect with the 
Commission's existing distribution system.  This value 
may be based upon the actual system pressure available 
or calculation of the pressure which shall be available 
upon reinforcement of the existing system.  The 
Developer or his Engineer shall provide the Commission 
with the value (subject to approval) of the design fire flow 
necessary to meet the requirements of this Section. 

 
 
 The value for design fire flow and supporting 

documentation shall be submitted with the preapplication 
package should the Commission require the submission 
of such a package (See Section 2.3). The design fire flow 
and supporting documentation shall also be submitted for 
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approval with the design calculations as required by 
Section 5.2. 

 
3.3.5.2 Fire Flow Conditions 
 
 Selection of the size of the water main for fire flow 

capacity shall be such that the main will deliver the 
discharge required by Section 3.3.5.3 and conform to the 
minimum sizing requirements of Section 3.3.5.4, as 
applicable, including the peak user demand of the 
development.  A minimum residual pressure of 20 psi 
shall be available at all points of the planned distribution 
system at fire flow plus peak user demand. 

 
3.3.5.3 Fire Flow Requirements for Buildings 
 

  Guidelines for determining residential peak user demand 
as published in the North Carolina Administrative Code, 
Title 15A, Subchapter 18C are included in this Manual as 
Appendix A. 

 
Fire flows are dependent upon the type of construction, 
the total floor area of the buildings and other factors within 
a project.  In order to provide an adequate design, 
developers should consult with the City of Greenville 
Fire/Rescue Department for required design criteria. 

 
Guidelines for determining fire flow for all residential and 
non-residential buildings as published in the North 
Carolina Fire Code, Appendix B are included in this 
Manual as Appendix B. 
 
3.3.5.3.1 Where buildings are separated by less than ten 

feet (10’) between exterior walls, the minimum 
draft available to any hydrant serving the 
development shall be 1500 gallons per minute 
(gpm) plus peak user demand with a minimum 
residual pressure of 20 psi. 

 
 
 
 
 
 
 
 



3 - 11 

3.3.5.4 Non-Residential Areas 
 
 As a minimum, the recommendation of the Insurance 

Services Office shall be met.  These recommendations 
include the following for non-residential developments. 

 
a. The minimum size main shall be 8-inch with 8-inch 

or larger intersecting mains in each street; 12-inch 
or larger mains shall be used on the principal streets 
and for all long lines that are not connected to other 
mains at intervals close enough for mutual support. 

 
b. Arrangements using very small mains, designed for 

domestic service only and incapable of providing fire 
protection supplied by larger mains in a gridiron too 
wide to provide good fire protection are considered 
unsatisfactory.  The use of dead end 6-inch and 
smaller mains to provide fire protection shall be 
avoided. 

 
  

3.4 INSTALLATION OF WATER MAINS AND APPURTENANCES 
 

3.4.1 General 
 
 The Contract Documents for water system extensions shall insure 

that the following standards and performance requirements are met 
in regard to the installation of mains and all appurtenances thereof. 

 
 
3.4.2 Construction Safety 

 
 The Contract Documents shall address the responsibility for the 

safety of the workmen and the general public.  The Contractor shall 
be required to adhere to the requirements of the NCDOT and the 
City of Greenville with regard to traffic safety and traffic control 
devices.  Additionally, the Contractor shall be required to perform 
all work in accordance with all applicable federal, state, and local 
laws.  The Contract Documents shall state that the Commission 
has no responsibility for nor authority to enforce job safety 
requirements.   The "Standard General Conditions of the 
Construction Contract" prepared by the Engineers Joint Contract 
Documents Committee may be used as a guideline for preparation 
of the Contract Documents. 

 
3.4.3 Replacement of Damaged Facilities and Structures 
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 The Engineer shall insure, through the Contract Documents, that all 

structures, pavements, utilities and other facilities which may be 
damaged as a result of project work are replaced or repaired in a 
manner which meets the approval of the owner of such facilities or 
any governing bodies having jurisdiction. 

 
 
3.4.4 Connection to Commission Owned Facilities 
 
 Language shall be included in the Contract Documents which 

states that no connection to or alteration (including operation of 
valves, hydrants, etc.) of the Commission's facilities shall be 
performed without the Commission's specific approval.  The 
Contract Documents shall require that all pipe, valves, taps, fittings, 
etc., which could possibly contaminate the Commission's facilities 
be thoroughly disinfected prior to their use.  The Contract 
Documents shall also include a requirement to keep excavations for 
such connections completely dewatered and to use the utmost care 
to avoid contamination of Commission owned facilities. 

 
3.4.5 Salvage of Commission Owned Facilities 
 
  When project work results in removal of Commission owned 

facilities and equipment, the Contractor shall be required to deliver 
those facilities or equipment undamaged to the Commission's 
Operations Center, if requested to do so by the Commission. 

 
 
 
3.4.6 Water Main Construction and Excavation 

 
3.4.6.1 Pipe installation shall be performed only in the presence 

of the Commission's Representative, except as authorized 
by the Commission. 

 
3.4.6.2 The Contract Documents shall specifically address 

excavation, pipe foundation and bedding, pipe installation 
and haunching requirements.  Satisfactory construction 
materials shall be identified and either construction 
methods or performance standards shall be specified.  If 
standard references are cited in lieu of specific 
requirements, the Engineer shall furnish the Commission, 
at no cost, two (2) copies of the cited references, if 
requested to do so. 
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3.4.6.3 No deviation from the line and grade shown on the 
Approved Plans shall be permitted by the Contract 
Documents without the  approval of the Commission.  Any 
proposed deviation will require submission of revised 
Contract Documents to the Commission for review and 
approval. 

 
3.4.6.4 Pipe cutting, where necessary and where permitted, shall 

be done in accordance with the written recommendations 
of the pipe manufacturer. 

3.4.6.5 The Engineer shall require fittings at sufficient locations to 
minimize the possibility that pipe joint deflections will 
exceed the maximum horizontal or vertical joint 
deflections recommended by the pipe manufacturer.  
Unless the Engineer requires the use of a specific 
manufacturer's pipe, he shall assume, for design 
purposes, that the allowable deflection is the minimum 
found in the industry.  Layout of plastic pipe larger than six 
inches (6”) in diameter shall be based upon the 
assumption that no deflection can be accomplished by 
bending the pipe barrel. 

 
3.4.6.5.1 Longitudinal deflection for six-inch (6”) 

diameter and smaller AWWA C900 pipe shall 
be such that the minimum bending radius (Rb) 
of the deflected pipe center is equal to or 
greater than the value obtained by use of the 
following relationship. Rb = 300 x D where Rb 
is the minimum bending radius in feet and D is 
the nominal pipe inside diameter in feet.  
Longitudinal bending of PVC pipe effected 
through mechanical means will not be allowed. 

 
3.4.6.5.2 Longitudinal deflections for ductile iron pipe 

shall not exceed the values given in 
ANSI/AWWA Standard C600 which are as 
follows: 
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MAXIMUM LONGITUDINAL DEFLECTIONS FOR DUCTILE IRON PIPE 

 TYPE OF JOINT 

 PUSH-ON MECHANICAL JOINT 
 

NOMINAL 
PIPE SIZE 
 (INCHES) 

DEFLECTION 
ANGLE 

(DEGREES) 

MAXIMUM OFF 
SET  

Joint (Inches) 
 

 

DEFLECTION 
ANGLE  

(DEG-MIN) 

MAXIMUM 
DEFLECTION 
Joint (Inches) 

      

  18 Ft. 20 Ft  18 Ft 20 Ft. 

4 5 19          21 8-18 31        35 

6 5 19          21 7-7 27        30 

8 5 19          21 5-21 20        22 

10 5 19          21 5-21 20        22 

12 5 19          21 5-21 20        22 

14 3* 11          12 3-35 13.5      15 

16 3* 11          12 3-35 13.5      15 

18 3* 11          12 3-0 11        12 

20 3* 11         12 3-0 11        12 

24 3 11          12 2-23 9          10 

30 3* 11          12    

36 3* 11          12    

42 3* 11          12    

48 3*              12    

54 3*              12    

*For 14-in. and larger push-on joints, maximum defection angle may be larger than shown above.  Consult the manufacturer. 
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3.4.6.6 The Contract Documents shall require the Contractor to 
prevent surface water from accumulating in the trenches.  
Trenches shall be free of water during pipe installation. 

 
3.4.6.7 The Contract Documents shall require trench excavation 

to provide vertical curve chords which will not exceed the 
permissible deflection of the pipe.  The bottom of the 
trenches shall be accurately graded to provide uniform 
bearing and support for each joint of pipe on undisturbed 
soil at every point along its entire length. 

 
3.4.6.8 The Contract Documents shall provide for the placement 

of No. 57 crushed stone in the bottom of the trenches 
when unstable material is encountered.  Such unstable 
material shall be removed to the depth required by the 
Commission and replaced with No. 57 crushed stone 
such that the pipe will be adequately supported 
throughout its entire length.  Excavation below the 
planned pipe invert elevation as shown on the Approved 
Plans shall be refilled with No. 57 crushed stone. 

 
3.4.6.9 The Contract Documents shall require thrust blocking at 

each horizontal and vertical change in direction of a 
main.  Trenches shall be excavated to provide uniform 
support of the blocking on undisturbed soil.  The concrete 
shall be placed as shown in the Standard Details and 
shall not interfere with the removal of any bolts, 
fasteners, or fittings.  Ductile iron fittings shall be 
wrapped in polyethylene prior to placement of the 
concrete blocking. 

 
3.4.6.9.1  In lieu of concrete thrust blocking, piping 

systems 12 inches and smaller in diameter 
may be restrained through the use of 
restrained joint pipe or approved joint restraint 
devices meeting the requirements of Section 
7.2.6.  The minimum length of piping to be 
restrained shall be as set forth in the table 
below. 
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                                   *Restrained Length (ft.)  
Pipe Size (in.)         4       6      8     10    12            
Pipe Cover (ft.)                 
          3.0                 16     24    31    38    46           
          4.0                 15     23    30    37    43            
          5.0                 14     22    29    36    42           
 
* Above values are the lengths of restrained 
pipe required on each side of fitting.  Above 
values are for 45  horizontal bend.  For other 
horizontal bends multiply above by the 
following coefficients:  90  - 2.4; 22 1/2  - 0.48; 
11 1/4  - 0.24; dead end - 2.4. 
 
The use of joint restraint devices on vertical 
bends and on piping systems larger than 12 
inches  in diameter shall not be utilized unless 
approved by the Commission.  The Engineer 
shall submit documentation to the Commission 
for its review and approval demonstrating that 
the joint restraint system to be utilized will 
provide the needed restraint.  The Contract 
Documents shall specify the joint restraint 
method to be used and shall clearly indicate 
the minimum length of piping requiring joint 
restraint. 
 

3.4.6.9.2 The use of combined thrust restraint systems 
employing concrete blocking and joint restraint 
devices, based on each system being designed 
to resist a percentage of the resultant thrust 
force, shall not be permitted.  The use of 
combined systems based on each system 
being designed to resist all of the resultant 
thrust force are permitted. 

 
3.4.6.10 The Contract Documents shall include the requirement 

that  NC One Call shall be contacted forty-eight (48) 
hours prior to any excavation.  The documents shall also 
note that locations of existing utilities by NC One Call are 
valid only for ten (10) days after the date of location. 
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3.4.6.11 The Contract Documents shall advise the Contractor that 
pavement cuts within the City of Greenville require a 
permit from the City of Greenville Public Works 
Department. 

 
3.4.7 Backfilling 

 
3.4.7.1     Backfilling shall be performed only with the approval of a   

Commission’s Representative. 
 

3.4.7.2     Terms used to indicate backfill zones are capitalized and 
are defined in Section 1.3.1.2. 

 
3.4.7.3     Special care shall be taken in writing the Contract 

Documents so that backfilling for water mains and 
appurtenances will be done in a manner which will 
provide satisfactory support and restraint of all pipes, 
fittings, valves, equipment and structures.  As a 
minimum, Initial Backfill for water mains shall be 
compacted to 95% Standard Proctor as determined by 
the AASHTO-T99 method. 

 
3.4.7.4     The Haunching and the Initial Backfill shall be free of 

materials which might in any way damage the pipe or 
preclude proper compaction of the backfill.  Acceptable 
soil materials are ASTM 2487 soil types SW, SP, SM and 
SC. 

 
3.4.7.5    The Final Backfill shall be provided using materials and 

methods suitable to provide the compaction necessary to 
prevent settlement which would adversely affect existing 
or proposed land use.  Unless otherwise permitted by the 
Commission, compaction shall be no less than 90%  
Standard Proctor as determined by AASHTO-T99.  
Backfilling within the right-of-way of the NCDOT, the City 
of Greenville, railroads, and other rights-of-way shall be 
subject to the right-of-way owner's requirements. 

 
3.4.7.6     All water mains shall be installed with three-inch (3”) wide 

metallic detectable tape.  The tape shall be clearly 
marked “Water" and shall be centered over the main, 
twelve inches (12”) below finished grade.  Any breaks in 
the tape shall be repaired in accordance with the 
manufacturer’s recommendations. 
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3.4.7.7    The Contract Documents shall require the disturbed 
ground surface to be graded to prevent ponding of water, 
and to be seeded and mulched upon completion of 
backfilling operations.  Seeding and mulching shall be in 
accordance with the requirements and recommendations 
of the Land Quality Section of the Division of Land 
Resources. 

 
3.4.8 Termination of Water Mains 

 
 Water mains shall be terminated in accordance with the Standard Details.  

Provide either blow-offs or hydrants as required by Section 3.2.10 of the 
Manual. 

 
3.4.9 Installation of Services 

 
3.4.9.1 Services shall be provided to each lot or individual building unit 

as required by Section 3.2.9 of this Manual and as shown in the 
Standard Details.  Meter boxes and brick for one-inch (1”) 
services shall be provided by the Contractor as shown on the 
Standard Details. Meter boxes installed for multi-family 
developments and ganged together shall be marked with the unit 
number being served.  Markings shall be permanently painted on 
the inside of the frame section and highly visible. 

 
3.4.9.2 When service is available from two (2) or more water mains, the 

property shall be served by the main designated by the 
Commission. 

 
3.4.9.3 Standard services are available utilizing 3/4", 1", 1 I/2”, and 2” 

meters.  Service tubing for 3/4”, and 1” services shall be 1” 
diameter.  Service pipe for 1-1/2” and 2” services shall be 2" 
diameter.  For additional information, refer to the Standard 
Details.  Larger services such as four-inch (4”), six-inch (6”), 
eight-inch (8”), etc., may be specified.  Services larger than two-
inch (2”), if used, shall be designed as a dead-end water main 
except that a permanent blow-off rather than a hydrant may be 
provided for flushing purposes. 

 
3.4.9.4 Service connections for one-inch (1”) services shall be installed 

by one of two (2) methods.  These are as follows: 
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3.4.9.4.1  Service connections to PVC (C900) and ductile iron 
mains six inches (6”) in diameter or larger may be 
accomplished by direct tapping of the main.  Teflon 
tape or other approved pipe compound shall be applied 
to the corporation stop threads prior to installation. 

 
3.4.9.4.2 Service connections for mains smaller than six-inches 

(6”) and all sizes of pressure rated PVC require the 
use of a service clamp.  A service clamp shall also be 
used as an alternative to tapping wherever required 
by the Commission. 

 
3.4.9.5 One-inch (1”) service tubing shall be installed with sufficient 

slack to prevent tension on the line.  A maximum of three 
splices (couplings) per service shall be allowed.  Tubing shall 
have a minimum cover of twenty-four inches (24”).  See the 
Standard Details. 

 
3.4.9.5.1 Service tubing shall be installed with a minimum of six                  

Inches (6”) of vertical separation from an existing or 
proposed storm drain. 

  
  3.4.9.5.2 If the service tubing is damaged during construction 

such that its flow capacity or its life expectancy is 
adversely affected, the damaged portion shall be 
replaced. 

 
3.4.9.6 One and one-half inch (1-1/2”) and two-inch (2”) diameter 

services shall be installed in accordance with the Standard 
Details.  The installation of the Class 200 PVC service pipe shall 
be in strict conformance with the requirements for mains, except 
that the service pipe shall have a minimum cover of twenty-four 
inches (24"). 

 
3.4.10  Setting of Valves and Valve Boxes 
 

3.4.10.1 Valves shall be set at the locations directed in Section 3.2.7 
of the Manual and as shown in the Standard Details. 

 
3.4.10.2 All valves shall be installed with a cast iron valve box 

meeting the specifications of Section 7.3.4 of the Manual.  
The boxes shall be set plumb with the bottom of the box 
resting on compacted backfill.  Valve boxes for two-inch (2”) 
ball valves shall be supported by two (2) bricks.  The box 
shall not contact the valve or water main.   
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 The top of the box, when located in unpaved areas, shall be 
centered and set in a 24-inch X 24-inch X 6-inch depth 
concrete pad or precast concrete collar set flush with the 
finished grade.  See Standard Details. 

 
3.4.10.3 Valve boxes shall be installed so that a minimum of four 

inches (4”) of upward and four inches (4”) of downward [total 
of eight inches (8”)] vertical adjustment is possible without 
disturbing the base or removal of any box sections.  Valve 
box extensions shall be in accordance with Section 7.3.4 of 
the Manual. 

 
3.4.11 Setting of Fittings 
 
 The specifications shall insure that care is taken in setting fittings so that 

the joints bell up properly.  The fittings shall be properly supported and 
thrust blocked in accordance with Section 3.4.6.9 of the Manual. 

 
3.4.12  Installation of Air Release Valves and Blow-offs 

 
3.4.12.1 Blow-offs and drainage branches shall not be connected to 

any sewer, submerged in any stream, or be installed in any 
other manner which will permit back siphonage into the 
distribution system. 

 
3.4.12.2 Automatic air release valves shall be installed in standard 

manholes free of infiltration.  In cases where automatic air 
release valves are permitted or required by the Commission 
for use on a water main, such valves shall be equipped with a 
vacuum check device to prevent backflow in the event of main 
pressure loss. 

 
3.4.12.3 Manual air release valves shall be installed in a standard 

meter box located outside of traffic areas where possible.  The 
air release valve shall be provided by tapping the main and 
installing a standard service clamp, a corporation stop, one- 
inch (1”) service tubing and an angle meter stop as shown in 
the Standard Details.  The one-inch (1”) tubing shall have a 
minimum cover of twenty-four inches (24”). 

 
3.4.13  Installation of Backflow Prevention Devices 

 
 3.4.13.1   Backflow prevention devices shall be  located in 

 accordance with  Section 3.2.11.   
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 3.4.13.1.1   Reduced Pressure Principle devices shall be   
 installed such that they vent to the atmosphere 
 and are not subject to submergence, or 
 temperatures below freezing.  Above ground 
 installations shall meet the applicable 
 requirements of the rights-of-way owner and  city 
 zoning setbacks.  GUC will not be responsible for  

  the operation and maintenance of the device and  
  recommends to the owner a heating device be  
  installed to prevent freezing.  

 
  3.4.13.1.2   Double Check Detector Check devices may be 

 installed either in or above ground, but must  have 
 positive drainage away from the vault or 
 enclosure.  Installations that do not provide 
 positive drainage away from the vault will 
 require the installation of a sump pump.  
 Above ground installations shall meet the 
 applicable requirements of the rights-of-way 
 owner and city zoning setbacks.  GUC will not 
 be responsible for the operation and 
 maintenance of the device and recommends to 
 the owner a heating device be installed to 
 prevent freezing in an above ground 
 installation.   

 
3.4.14  Setting of Fire Hydrants 
 
 Fire hydrants shall be installed in accordance with the Standard Details.  

Restraint of the hydrant branch valve shall be accomplished by utilizing a 
locked hydrant tee meeting the requirements of Section 7.2.7. 

 
3.4.15  Roadway, Street and Railway Crossings 

 
3.4.15.1 Railway and NCDOT roadway crossings of water mains shall 

be performed in accordance with the requirements of the 
right-of-way owner and with the conditions set forth in the 
encroachment agreement.  The materials as a minimum 
must meet the requirements of the Manual and must in 
addition meet or exceed the standards of the particular right-
of-way owner. 

3.4.15.2 The crossing of any street belonging to the City of 
Greenville, if installed by way of open-cut, requires the 
installer to obtain a permit from the City of Greenville Public 
Works Department.    
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 The actual patching of City pavement shall be performed by 
the City at the expense of the permit holder.  As a minimum, 
ABC stone shall be replaced beginning two inches (2”) below 
the bottom of the existing stone  and filled to the grade of the 
adjacent pavement and compacted. Upon completion of 
patching, the stone base shall be two inches (2”) thicker than 
the existing stone base course. 

 
3.4.15.3 All boring and jacking installations shall be accomplished 

with the use of encasement pipe which as a minimum, meets 
the specifications set forth in Section 7.9 of the Manual.  The 
carrier pipe shall be DIP with “push-on” joints in 
conformance with  the requirements of  Section 7.2 of this 
Manual.  The ends of the encasement pipe shall be  as 
shown in the Standard Details.  

 
3.5 CLEANING AND TESTING OF WATER SYSTEM EXTENSIONS 
 

3.5.1 General 
 
The Contract Documents for water system extensions shall provide 
written requirements for thorough cleaning, testing, and disinfection 
of the new extension.  The following guidelines are intended to aid 
the Engineer in developing specifications which will insure sound 
and properly disinfected water lines. 
 
The cleaning and testing of private fire service mains shall be 
coordinated with the Greenville Fire Prevention Bureau.  A copy  
of their procedural requirements is included in the manual as 
Appendix H. 
 

3.5.2 Test Sequence 
 
 The following test sequence shall be included in all water system 

extension specifications unless otherwise directed by the 
Commission. 

 
(1) Perform pretest inspection. 
(2) Clean the main. 
(3) Perform the hydrostatic tests. 
(4) Apply the proper dosage of chlorine. 
(5) Allow chlorine solution to remain in the water main a 

minimum of 24 hours. 
(6) Flush the main. 
(7) Assist the Commission in taking bacteriological samples. 
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3.5.3 Pretest Inspection 
 
 Prior to the commencement of hydrostatic testing and chlorination, 

the Commission shall be contacted to request scheduling of 
inspection and testing.  A Commission's Representative shall 
visually inspect the completed installation prior to testing to insure 
that all fire hydrants, valves and other appurtenances have been 
installed and are operable.  All defects disclosed by the inspection 
shall be corrected prior to testing. 

 
3.5.4 Cleaning of The Main 
 
 Mains shall be cleaned only in the presence of a Commission 

Representative.  No valves or hydrants owned by the Greenville 
Utilities Commission shall be operated without the express 
permission of the Commission. 

 
 3.5.4.1 Cleaning of Water Mains Smaller than 4" in Diameter 
 
 Mains shall be cleaned by flushing.  Flushing velocity shall 

be adequate to remove all debris and other undesirable 
material and a minimum of 2-1/2 feet per second. 

 
3.5.4.2 Cleaning of Water Mains 4" and Larger in Diameter 

 
 Mains shall be cleaned only in the presence of a 

Commission Representative.  No valves or hydrants owned 
by the Greenville Utilities Commission shall be operated 
without the express permission of the Commission.  
Cleaning shall be accomplished by passing through the pipe 
a polyurethane "pig" of the appropriate size and density (as 
manufactured by Poly-Pig or approved equal).  Pig(s) shall 
be furnished by the Contractor.  The procedure shall be as 
follows: 

 
a. The Contractor shall prepare the main for the installation  

                                        and removal of pig(s) as required: 
 

(1)  In general, this will consist of furnishing all      
                                                          equipment, material, and labor to satisfactorily                              

install and remove the pig(s). 
 
(2)   Prior to scheduling a preconstruction conference, a 

“pigging” plan shall be submitted to the 
Commission for approval. 
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(3)  Where expulsion of the pig is required through a 
dead end main, the Contractor shall prevent the 
backflow of purged water into the main after 
expulsion of the pig.  For pipe twelve inches (12”) 
or less in diameter, purged water can be prevented 
from re-entering into the pipe by the temporary 
installation of pipe and fittings as required to 
provide a riser with an above ground discharge.  
On larger pipe, additional excavation of the trench 
may serve the same purpose. 

 
 (4)  After expulsion of the pig, completion of flushing,   

and at the direction of the Commission, the 
Contractor shall complete work at openings by 
plugging, blocking, backfilling and completion of all 
appurtenant work necessary to secure the system. 

b. Under supervision of the Inspector, pig(s) shall be 
propelled via water pressure through the main(s) from 
point of insertion to point of expulsion.  Where mains are 
in the form of a loop, the Contractor shall "pig" the 
complete system. 

 
c. As an alternative to "pigging", dead end pipes of less 

than 100 feet in length which are difficult to "pig" may be 
cleaned by flushing.  Flushing shall be accomplished in 
the same manner as that required for pipes less than 
four inches (4”) in diameter in accordance with Section 
3.5.4.1. 

 
3.5.5 Hydrostatic Test 

 
 Unless otherwise permitted, testing shall be performed between each 

main line valve in accordance with AWWA C600.  The Commission will, 
except when certain circumstances dictate otherwise, permit the lengths of 
test sections to be a maximum of 1500 feet in subdivisions or other areas 
where the new main has closely spaced valves.  Testing shall be done 
only in the presence of a Commission’s Representative, unless otherwise 
directed by the Commission.  Testing shall be performed using a suitable 
pump and an accurate gauge graduated in 1.0 psi increments.  The 
section of the main to be tested shall be subjected to a test pressure of 
150 psi for a period of two (2) hours.  The leakage of the test section shall 
be accurately determined and compared to the schedule shown below.  All 
visible leaks shall be repaired regardless of the amount of leakage. 

 
 

PIPE SIZE ALLOWABLE LEAKAGE 
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(inches) (Gallons per hour per 
1000 feet of pipe) 

2 0.16 
4 0.33 
6 0.50 
8 0.66 

10 0.83 
12 0.99 
14 1.29 
16 1.47 
18 1.66 
20 1.84 
24 2.21 
30 2.76 
36 3.31 

 
  If the leakage is greater than the allowable leakage as given by the above 

table, the Contractor shall replace any defective materials and perform all 
necessary work to insure that the installation is acceptable and a retest 
shall be performed subsequent to any repair work performed.  Remedial 
repair work and retesting shall be repeated until the leakage occurring 
during the test period is less than or equal to the allowable leakage. 

 
3.5.6 Chlorination 

 
3.5.6.1 Chlorination shall be performed only in the presence of the 

Commission's Representative and shall be performed only after 
the line is complete and has tested satisfactorily for leakage. 

 
3.5.6.2 Chlorination taps will be made within five (5) pipe diameters of 

the water main control valve at the upstream end of the line and 
at all extremities of the line. 

 
3.5.6.3 Sufficient chlorine solution shall be applied to bring the 

concentration within the main to a minimum of 100 ppm free 
chlorine residual. 

 
3.5.6.4 The chlorine solution shall be introduced to the main at a 

constant rate while regulating the flow of water through the main 
being chlorinated such that the required concentration of chlorine 
is achieved throughout. 

 
3.5.6.5 All valves within the section of main being chlorinated shall be 

operated once during the contact period. 
3.5.6.6 The chlorine solution shall remain in the lines for no less than 

twenty-four (24) hours, longer if so directed by the Commission. 



3 - 26 

 
3.5.6.7 Services shall be chlorinated at the same time and by the same 

method utilized for the main. 
 
3.5.6.8 Extreme care shall be taken to prevent contamination of existing 

water mains during the test period.  If, in the opinion of the 
Commission, an existing main is contaminated, the section of 
main subjected to the possible contamination shall be flushed 
and chlorinated in accordance with the requirements for new 
mains. 

 
3.5.6.9 The Commission will advise the Contractor when a suitable 

period of time has elapsed for chlorine contact.  The main shall 
be flushed thereafter in the presence  of the Commission's 
Representative.  The flushing of the main shall be considered 
complete when the chlorine concentration within the main is less 
than or equal to the lesser of the following values: 

 
1. part per million (ppm)  
2. free chlorine    
3. free chlorine concentration within the existing main to which 

the extension has been connected. 
 
3.5.6.10 The  Contractor shall be responsible for insuring that high-

strength chlorine solution is contained on-site and not allowed to 
make its way to any watercourse, stream, creek, lake, or other 
body of water. 

3.5.7 Bacteriological Testing 
 
3.5.7.1 After completion of chlorination and flushing, the Contractor shall 

assist the Commission as necessary in obtaining sufficient 
bacteriological samples for complete testing. 

 
3.5.7.2 The Commission shall determine the location of samples and the 

number of samples necessary to provide a test group which is 
representative of the section of main being tested. 

 
3.5.7.3 A failure of any sample of a test group shall constitute 

failure of the entire test group from which the sample 
was taken.  Such failure shall require two (2) 
successive passing test groups to substantiate that the 
main has been satisfactorily chlorinated.                            



3 - 27 

The second of the two successive test groups of 
samples will not be collected before nor unless the first 
group has passed.  The Contractor may, at his option, 
rechlorinate and retest the section of water main upon 
failure of the test group. 

 
3.5.7.4 If two (2) successive bacteriological test groups fail, the section 

of main from which the group  was taken shall be rechlorinated 
and retested until the main is shown to be properly chlorinated in 
accordance with Section 3.5.6 above. 

3.6 TEMPORARY WATER SERVICE 
 

3.6.1  Temporary water service may be provided in accordance with the                    
Terms and Conditions.  
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SECTION 4.0 
 

DESIGN CONSIDERATIONS FOR WASTEWATER SYSTEM EXTENSIONS 
 

 
4.1 GENERAL 
 
 The purpose of this section is to provide the Developer or Engineer with a guideline to 

assist in the development of plans and specifications for sewer system extensions 
which will meet the requirements and objectives of the Commission.  As a minimum, the 
Contract Documents for any proposed extension must address satisfactorily the topics 
contained herein. 

 
  4.1.1  Private Sewers 
 

Private sewer collection systems shall be designed and constructed in 
accordance with the standards and requirements of the NCDWQ.  In addition, all 
private sewer mains which connect to the Commission’s system shall be tested in 
accordance with the requirements of Section 4.5 of this Manual.   
   

4.2  LOCATION AND ALIGNMENT 
 
 4.2.1  Depth of Cover 

 
 4.2.1.1  Sanitary sewers shall have a minimum cover of three feet   (3’) as 

measured from the top (crown) of the pipe to the finished grade.  Where 
this requirement is impossible to meet, special precautions such as the 
use of ductile iron pipe shall be taken to insure protection of the sewer 
from physical damage.  The Commission shall determine the 
acceptability of such installations. 

 
4.2.1.2 Wherever feasible, gravity sewer shall be installed at such depths as 

required to allow all discharges to the sewer system to occur without the 
use of pump stations. 

 
 4.2.2  Relationship of Mains to Property Lines and Rights-of-Way 

 
All sanitary sewers shall be located within dedicated rights-of-way or permanent 
sewer easements such that the Commission has unrestricted access to the line 
and all appurtenances thereof. 

 
         4.2.2.1  Approval of sanitary sewer extension plans shall be contingent upon 

procurement of the easements and encroachment agreements necessary 
to meet this requirement.  See Section 5.7 for the requirements for 
submission of easement documents. 
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4.2.2.2  Sanitary sewers shall be centered in a permanent easement of adequate 
width to allow excavation and maintenance of the line.  In no case shall 
the permanent easement for sewers be narrower than that given by the 
following table: 

 
 DEPTH OF COVER 

(feet) 
MIN. EASEMENT 
(feet) 

FORCE MAIN ALL 10 
 0 - 6 20 

GRAVITY SEWERS >6 -15 30 
 Greater than 15 40 

 
4.2.2.3  Wider permanent easements may be required by the Commission where, 

in the opinion of the Department Engineer, conditions warrant.  Such 
easement shall be centered on the main. 

 
 4.2.3  Relationship of Sanitary Sewers to Water Mains and Wells 

 
4.2.3.1  See Section 3.2.3 of the Manual for sewer and water main minimum 

vertical and horizontal separation distances. 
 
4.2.3.2  All sewers shall be located a minimum of one hundred feet (100') away 

from any well.  In those cases where a sewer is located within one 
hundred feet (100') of a well, ductile iron pipe with mechanical joints shall 
be specified.  In no case shall a sewer be located within fifty feet (50') of a 
well. 

 
 4.2.4  Relationship of Sanitary Sewers to Structures and Pipes 

 
4.2.4.1  Sanitary sewers shall not be installed within twenty feet (20’) of any part 

of permanent buildings or other structures. 
 
4.2.4.2  Except by special consent of the Commission, the lateral separation  

between gravity sewer, storm sewers and force mains shall not be less 
than ten feet (10'). 

 
4.2.4.3  When underground structures or storm sewers are encountered, twelve 

inches (12") vertical separation shall be maintained.  Where the minimum 
separation cannot be maintained, the location and the corrective action 
specified shall be shown on the plans so that the Commission may 
determine the acceptability of the planned corrective measures. 
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4.2.4.4  When a sanitary sewer must be installed under a storm sewer and 
twenty-four inches (24") of vertical separation cannot be obtained, ductile 
iron pipe shall be specified. When vertical separation is less than twelve 
inches (12”), supports shall be provided for the storm sewer in 
accordance with the Standard Details. 

 
 4.2.5  Relationship of Sanitary Sewers to Impoundments and Creeks 

 
4.2.5.1  Sanitary sewers shall not be installed under any part of Impoundments. 

 
4.2.5.2  Sanitary sewers (including manholes) shall be located such that their 

centerlines are a minimum of  forty feet (40’) from the top of the nearest 
bank of adjacent streams, creeks, ditches, etc.  This distance shall be 
increased by the Commission as it deems appropriate if the bank shows 
evidence of instability.  If documentation satisfactory to the Commission 
is provided which demonstrates that the sanitary sewer can be more 
closely located to a particular drainageway without detrimental 
consequences, the Commission may agree to permit this. 

 
4.2.5.3  Whenever practical sanitary sewers shall be protected from inflow of 

stormwater runoff by locating manholes in areas which are not subject to 
flooding.  When manholes must be constructed in areas subject to 
flooding, the elevation of the manhole top shall be two feet (2') above the 
elevation of the one hundred (100) year flood elevation or the manhole 
ring and cover shall be watertight and vents shall be provided at intervals 
no greater than 1000 feet.  The vents shall extend a minimum of two feet 
(2') above the elevation of the one hundred (100) year flood.  Manholes 
which are subject to being pressurized by surcharging or which are likely 
to be vandalized shall have mechanically restrained covers.  Manholes 
having restrained, watertight covers which are subject to pressurization 
by surcharging shall be designed to withstand the maximum potential 
surcharge without damage.  For design purposes, the maximum potential 
surcharge shall be that surcharge which would result from a prolonged 
outage of the nearest downstream pump station. 

 
4.2.6  Manhole Location and Grade 
 

4.2.6.1  The maximum distance between manholes measured horizontally along 
the centerline of the gravity sewer shall be 425 feet. 

 
4.2.6.2  Manholes shall be provided at all horizontal and vertical changes in 

alignment of a gravity sanitary sewer. 
 

4.2.6.3  Any changes in the nominal pipe diameter of a gravity sewer must be 
accomplished by installation of a manhole. 
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4.2.6.4  Manholes installed in pavement shall have their cover set flush with 
finished grade and be located outside of designated parking spaces.  
Whenever practical, manholes located in streets shall be located in the 
center of the street. 

 
4.2.6.5  The minimum elevation difference between the "invert in" and the "invert 

out" of manholes shall be 0.1' .  Exceptions are  1) when there is a 
change in flow direction of greater than 90 degrees the minimum 
difference shall be 0.2’, and 2) when pipes of different sizes converge in a 
manhole, the inside tops of the pipes shall be at the same elevation. 

 
4.2.6.6  The elevation difference between the "invert in" and invert out" of 

manholes shall be either (1) < 0.5' or (2) > 2.5'. Manholes having pipes 
entering at elevations > 2.5' above the outlet shall be drop manholes.  
Manholes shall not be designed utilizing a difference in invert elevations 
between 0.5’ and 2.5' except as follows.  A difference in the "invert in" 
and the "invert out" elevations of up to 1.0' will be allowed in instances 
where there is sufficient justification, the incoming sewer is installed at a 
grade which exceeds the minimum by at least 50% and a smooth flow 
path is constructed between the influent and effluent piping. 

 
4.2.6.7  Where a natural slope will permit the use of a sewer grade in excess of 

the  NCDWQ minimum slope, the Engineer shall (where feasible) use the 
available grade to increase the slope of the gravity sewer rather than 
designing for the minimum slope with large invert drops.  The use of 
invert drops greater than 0.5' shall be unacceptable (except as provided 
in paragraph 4.2.6.6) where the line may be steepened to absorb all or a 
portion of the excess grade without exceeding the maximum slope 
allowable by the NCDWQ. 

 
4.2.6.8  Invert drops shall be accomplished by providing an invert channel of 

constant slope which meets the elevations of the influent and effluent 
pipes. 

 
 4.2.7  Location of Sewer Services 

 
4.2.7.1  Plans for projects which propose the creation of lots shall include the 

provision of individual sewer services to each lot including any residual 
parcels and areas reserved for future lots.  The size and location of 
services shall be based upon the anticipated use of the lot and require 
the Commission’s approval. 

 
4.2.7.2  Services shall be installed at right angles to the gravity sewer.  The 

maximum cleanout spacing as measured along the service line centerline 
shall be seventy-five feet (75’) for four-inch (4")  and six-inch (6") 
services. 
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4.2.7.3  The service cleanout shall be placed at the right-of-way limit, or edge of 
the easement,  five feet (5’) downstream (with respect to sewer flow) of 
the water meter unless otherwise directed by the Commission.. 

 
4.2.7.4  When project design dictates that electric cables are to be placed on the 

same side of the roadway with the sidewalk, the cleanout for that side 
shall be placed 6’ behind the edge of the sidewalk.  

 
 4.2.7.5  Cleanouts located in non-traffic, unpaved areas shall be constructed of PVC.  

Cleanouts located in traffic or paved areas  shall be installed with a sewer 
cleanout box set to finished grade as shown in the Standard Details. 

 
4.2.7.6   Inverts of services discharging into manholes shall be shown on the 

plans.   
 

4.2.7.7  Sewer services that include discharges from car washes and similar 
facilities shall include an oil and sand separator in accordance with the 
plumbing code.   

 
4.2.7.8  Grease interceptors  shall be required for food service facilities in 

accordance with the Standard Details. 
  
      4.2.8  Location of Force Main Appurtenances 

 
4.2.8.1  Manual air release valves as specified in Section 8.5.4 of this Manual 

shall be located at all peaks of wastewater force mains except where in 
the opinion of the Commission an automatic air release valve is 
necessary.  A peak shall be defined as the point of maximum elevation of 
the force main invert which slopes upward toward the hydraulic grade 
line. 

 
 If possible, force mains should be designed without high points and with 

the top of the force main below the hydraulic grade line at the minimum 
pumping rate so that air release valves will not be needed.  If elimination 
of high points is not feasible, a manual air-release valve should be 
installed at each significant high point where air could become trapped.  A 
high point may be considered significant if it is two feet or more above the 
minimum hydraulic grade line or when pumping is intermittent above the 
static head line.  

 
4.2.8.2  The maximum interval between air release valves  should not exceed 

1,500 feet as measured horizontally along the pipe centerline. 
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4.2.8.3  Where the invert elevation of a force main exceeds the hydraulic grade 
line, the Engineer shall ensure that the force main pipe is of sufficient 
strength to withstand the internal vacuum which will exist in the line 
during maximum service discharge.  Upon request, the Engineer shall 
supply the Commission with documentation demonstrating that the 
deflection of the pipe due to vacuum will not cause leakage. 

 
4.2.8.4   Air release valves for wastewater force mains shall be installed in 

standard manholes as shown in the Standard Details. 
 

 4.3    SIZING AND DESIGN OF SANITARY SEWERS AND APPURTENANCES 
 

 4.3.1  Sizing of Gravity Sewers 
 

4.3.1.1  The minimum gravity main size shall be 8 inches nominal inside 
diameter.  Unless otherwise directed or permitted by the Commission, all 
gravity sewers shall be designed and sized to serve the entire natural 
drainage basin area which is adjacent to the route of the proposed main, 
i.e. the gravity main shall be of sufficient size and placed on an adequate 
grade to allow extension to the natural basin ridge line. 

 
4.3.1.2  Sanitary sewer design capacity for extensions serving dwelling units shall 

be based upon a wastewater discharge of 120 gallons per day per 
bedroom.  The minimum design discharge per dwelling unit shall be 240 
gallons per day.  When the occupancy of a dwelling unit exceeds two (2) 
persons per bedroom, the volume of sewage shall be determined by the 
maximum occupancy at a rate of sixty (60) gallons per person per day.  
Selection of design capacity for sanitary sewers shall be in accordance 
with the latest NCDWQ guidelines. 

 
4.3.1.3  Sanitary sewer design for non-residential developments shall be in 

accordance with the latest NCDWQ guidelines and shall be subject to 
the approval of the Commission. 

 
4.3.1.4  The following table (Table 4-1) shall be used to obtain design flows for 

areas without existing development.  Table 4-1 is intended only as a 
minimum design standard for the classification listed.  The Engineer 
shall be responsible for insuring that the design discharges utilized in 
sizing sewer collection facilities are adequate for the area which the 
extension is to serve. 

 
 



4 - 7 

                         TABLE 4-1 
 
                                     AVERAGE DESIGN SEWER DISCHARGES FOR 
                                    UNDEVELOPED RESIDENTIAL, COMMERCIAL 

                             AND INDUSTRIAL AREAS 
 
 Residential at 80 qpcd GPD/Ac. 
 High Density - 12 persons/acre 960 
 Medium Density - 10 persons/acre 800 
 Low Density - 7 persons/acre 560 
 Commercial 880 
 Industrial (within and adjacent to 
 existing Industrial Park) 1600 
 Other Industrial Areas 500 
 

4.3.1.5  Gravity sewers shall be sized to carry average design discharge at one-
half full flow.  Gravity sewers shall also be evaluated as to their ability to 
carry the peak design (average design discharge X 2.5) at full flow. 

 
4.3.1.6  The slopes of sanitary sewers shall, whenever feasible, exceed the 

NCDWQ minimum requirements by a factor of 1.5. The NCDWQ 
minimum slopes for sanitary sewers shall be used only when necessary 
to serve the required area without the use of a pump station or when 
other factors make steeper slopes impossible or infeasible.  The 
Engineer shall in all cases strive to use the steepest available slope in 
the upper reaches of collection systems where further extension is not 
possible due to topography or other circumstances. 

 
4.3.1.7  Gravity sewers shall be designed to provide mean velocities, when 

flowing full, of not less than 2.0 feet per second, based on Manning’s 
formula using an “n” factor of 0.013 provided however; that the minimum 
slopes which shall be used are as set forth in Table 4-2. 
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TABLE 4-2 
 

NCDWQ MINIMUM AND MAXIMUM DESIGN SLOPES 
FOR GRAVITY AND SANITARY SEWERS 

 
Pipe 

Diameter 
(inches) 

Minimum 
Slope 

Maximum 
Slope 

Pipe 
Diameter 
(inches) 

Minimum 
Slope 

Maximum 
Slope 

4 1.0% NA 16 0.14% 3.3% 
6 0.60% NA 18 0.12% 2.8% 
8 0.40% 8.2% 21 0.10% 2.3% 
10 0.28% 6.1% 24 0.080% 1.9% 
12 0.22% 4.8% 27 0.067% 1.6% 
14 0.17% 3.9% 30 0.058% 1.4% 
15 0.15% 3.5% 36 0.046% 1.1% 

 
 

4.3.1.8  Construction Tolerances/Acceptance of Sewer Lines 
 The Commission recognizes that a good portion of projects designed in 

its service area are in flatlands with little or no natural fall to allow design 
at greater than NCDWQ minimums. 

 Therefore, acceptable grade tolerances after installation have been 
established based on the Manning formula utilizing an “n” factor of 0.013 
and a required flow velocity of 2 feet per second and are shown on Table 
4-3. 

 
Table 4-3 establishes grades as follows: 

 
1)  A minimum grade that is acceptable without removing the installation or 

paying GUC a maintenance fee. 
 
2)  A minimum grade that is acceptable without removing the installation but 

requiring payment of a maintenance fee. 
 
3) A maximum above the design grade which is acceptable without 

payment of a maintenance fee.  Installations on grades steeper than the 
maximum above the design grade will require payment of a maintenance 
fee for loss of usable grade. 

 
 Maintenance fee calculations are based on the number of miles of collector 

lines on our system and the cost of maintenance of these lines on a per foot 
basis. 
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TABLE 4-3 
GUC ACCEPTABLE GRADES AFTER INSTALLATION 

 
(1) (2) (3) (4) (5) 

Line 
Size 

% Design 
Grade 

% Minimum Grade 
w/out Maint. 

Charge 

% Minimum 
Grade w/Maint. 

Charge 

% Grade 
Above Design Grade 
w/no Maint. Charge 

8” 0.40 0.36 0.33 0.42 
10” 0.28 0.27 0.25 0.29 
12” 0.22 0.21 0.19 0.23 
14” 0.17 0.16 N/A 0.18 
15” 0.15 0.14 N/A 0.16 

 
Notes for Table 4-3 

 
1) 8” - 12" lines installed flatter than minimum grade shown in Column 4 must 

be replaced. 
 
2) 14” and 15" lines installed flatter than minimum grade shown in Column 3 

must be replaced. 
 

3) Column 5 will apply in areas where future line extensions are feasible and 
usable grade has been lost due to increased slope. 

 
4.3.1.9  Construction Tolerances/Manholes 

 The as-constructed pipe inverts at manholes shall be within 0.05 feet (plus or 
minus) of the elevations shown on the plans.  In the determination of 
compliance of a sanitary sewer project with established tolerances the more 
restrictive of paragraph 4.3.1.8 and 4.3.1.9 shall apply. 

 
 4.3.2   Sizing of Wastewater Force Mains 

 
4.3.2.1  The minimum force main size shall be four inches. Force mains shall be 

sized such that the average velocity of flow for the pump design 
discharge is not less than 2.0 feet per second. 

 
4.3.2.2  Unless otherwise permitted by the Commission, the friction losses 

due to the force main shall be calculated using the Hazen-
Williams formula with a friction factor (C) of 120. 

 
 4.3.3   Sizing of Wastewater Pumps and Wet Wells 

 
4.3.3.1  Pumps specified for installation in duplex pump stations shall be 

sized such that each pump is capable of individually pumping the 
peak discharge (2.5 x average design inflow) as calculated for the 
gravity sewer collection system(s) contributing to the system. 
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         Where existing sewers will discharge to the proposed pump 
station, the design discharge attributable to the existing sewers 
shall be calculated using the same criteria for new gravity sewers 
as given in Section 4.3.1. 

 
4.3.3.2  Wet wells shall be sized such that 2-8 pump-on/pump-off cycles 

(pump starts) occur during each hour at average design sewage 
inflow. 

 
4.3.4   Gravity Flows Versus Pump Stations 

 
4.3.4.1  Because pump stations are: (1) inherently less reliable, (2) more 

expensive to operate and, (3) more likely to cause environmental 
problems than gravity sewers, they shall be incorporated into the 
design of a project only as a last resort.  Projects utilizing pump 
stations or creating a future need for pump stations will not be 
approved unless documentation satisfactory to the Commission is 
submitted justifying the installation of a pump station in lieu of a 
gravity sewer.  In situations where no reasonable alternative 
exists the Commission may approve the installation of a pump 
station, provided the area served by gravity sewers has been 
maximized.  In situations where a gravity sewer is not available, 
the Commission may approve the installation of a privately owned 
and maintained pump station and force main. 

 
4.3.4.2  The documentation submitted for pump stations must include the 

following: 
 

4.3.4.2.1  An analysis demonstrating that the receiving sewers 
have adequate capacity to carry the projected 
discharge in accordance with Section 4.3.1. The 
analysis must also include the identification of any 
uncommitted capacity remaining. 

 
4.3.4.2.2  A cost/benefit analysis which includes initial costs and 

projected operation and maintenance costs which 
clearly indicates that a pump station is less expensive 
than a gravity collection system. 

 
4.3.4.3  The Commission may agree to accept ownership and 

maintenance of pump stations designed and constructed to the 
standards set forth in this Manual subject to the following 
conditions: 
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4.3.4.3.1  The necessary documentation described in Section  
4.3.4.2 must be provided to the Commission. 

 
4.3.4.3.2 The Commission determines that acceptance of 

ownership is in its best interest. 
 

4.3.4.3.3  Easement, satisfactory to the Commission, is provided 
for unrestricted access to and operation and 
maintenance of the pump station. 

 
        4.4  INSTALLATION OF SANITARY SEWERS AND APPURTENANCES 

 
4.4.1  General 

 
 The Contract Documents for sewer system extensions shall as a 

minimum direct attention to the following requirements in such a way that 
insures installation satisfactory to the Commission. 

 Construction safety shall be addressed in a manner consistent with 
requirements for water system extensions contained in Section 3.4.2. 

 
4.4.2  Replacement of Damaged Facilities and Structures 

 
 The Contract Documents for sewer extension projects shall insure that 

all structures, pavements, utilities, and other facilities which may possibly 
be damaged as a result of project work are replaced or repaired in a 
manner which meets the approval of the owner of such structures or 
facilities or any governing bodies having jurisdiction.  

 
 4.4.3 Connection of New Sewers to Existing Facilities 

 
4.4.3.1  No connection to, or alteration of any existing facilities owned or 

maintained by the Commission shall be permitted without the 
express permission of the Commission and, where required, the 
presence of the Commission’s Representative except as directed 
by the Commission. 

 
4.4.3.2  Where a connection or alteration of any existing facilities is 

approved, the connection or alteration shall conform to the 
standards of the Manual for new installations. 

 
4.4.3.3  Connections of new sewers to existing manholes shall be 

accomplished by machine coring and the installation of a flexible  
connector meeting the requirements of Section 8.4.5 of the 
Manual. 
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4.4.4  Salvage of Commission Owned Facilities 
 
 When project work results in removal of Commission owned facilities or 

equipment, the Contractor shall be required to deliver those facilities or 
equipment undamaged to the Commission's Operation Center, if 
requested to do so by the Commission. 

 
4.4.5  Sewer Construction and Excavation 

 
4.4.5.1  Pipe installation shall be performed only in the presence of the 

Commission’s Representative, except as authorized by the 
Commission. 

 
4.4.5.2  The Contract Documents shall specifically address excavation, 

pipe Foundation and Bedding, pipe installation, and Haunching 
requirements.  Satisfactory construction materials shall be 
identified and either construction methods or performance 
standards shall be specified.  If standard references are cited in 
lieu of specific requirements, the Engineer shall furnish the 
Commission, at no cost, two (2) copies of the cited references, if 
requested to do so. 

 
4.4.5.3  No deviation from line and grade shown on the Approved Plans 

shall be permitted by the Contract Documents without the  
approval of the Commission.  Any proposed deviation will require 
submission of revised Contract Documents to the Commission for 
review and approval. 

 
4.4.5.4  Pipe cutting, where permitted, shall be done in accordance with 

the written recommendations of the pipe manufacturer.  Only 
factory cut ends shall be used for solvent weld joints. 

 
4.4.5.5 The Contract Documents shall require the Contractor to prevent 

surface water from accumulating in the trenches.  Trenches shall 
be free of water during pipe installation. 

 
4.4.5.6 The Contract Documents shall provide for the construction of a 

Foundation of No. 57 crushed stone in the bottom of trenches 
when unstable material is encountered.  Such unstable material 
shall be removed to the depth required by the Commission and 
replaced with No. 57 crushed stone such that the pipe will be 
adequately supported throughout the entire length.  Excavation 
below the planned pipe invert elevation as shown on the 
Approved Plans shall be refilled with No. 57 crushed stone.  This 
stabilization stone shall be in addition to the required 4" of No. 57 
crushed stone bedding. 
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4.4.5.7 The Contract Documents shall ensure that trenches for 
wastewater force mains are excavated to provide vertical and 
horizontal curves which will not exceed the permissible 
longitudinal deflection of the pipe.  Longitudinal deflections for 
wastewater force main pipe shall be addressed in the Contract 
Documents in a manner which is in accordance with the 
requirements for water main deflection specifications.  The 
Engineer shall refer to Section 3.4.6.5 for these requirements. 

 
4.4.5.8 The Contract Documents shall require thrust blocking at each 

horizontal and vertical change in direction of wastewater force 
mains.  Trenches shall be excavated to provide uniform support of 
the blocking on undisturbed soil.  The concrete shall be placed as 
shown in the Standard Details and shall not interfere with the 
removal of any bolts, fasteners, or fittings. 

 
4.4.5.8.1 In lieu of concrete thrust blocking, restrained piping 

systems may be used in a manner which is in 
accordance with the requirements for water mains as 
specified in Section 3.4.6.9.1 of this Manual. 

   
4.4.5.9 The Contract Documents shall require trenches for gravity sewer 

to be excavated in straight lines and uniformly sloped between 
manholes or junction structures.  Trenches for sanitary sewer 
pipe, except ductile iron pipe, shall be excavated a minimum of 
four inches (4") below the pipe bottom in order to receive the 
required Bedding of No. 57 crushed stone.  Ductile iron pipe  may 
be laid on stable undisturbed earth, or suitable loose soil 
compacted to a minimum of 95% Standard Proctor Density by 
AASHTO-T99 in lieu of No. 57 crushed stone. 

 
4.4.5.10 The Contract Documents shall require excavation for manholes 

and wet wells to extend a minimum of twelve inches (12”) below 
the bottom of the structure and backfilling to the proper elevation 
with No. 57 crushed stone and compacted. Prior to placement of 
any stone, the subgrade shall be dewatered and inspected by the 
Commission. The subgrade shall be of undisturbed earth; the 
surface shall be free from mud, muck and organics; and shall be 
sufficiently stable to remain firm and intact under the feet of the 
workmen.  If, in the opinion of the Commission, the subgrade is 
unsuitable, soil bearing pressure testing may be required to verify 
the adequacy of the subgrade to support the maximum operating 
bearing pressure of the installed structure plus a 2.0 factor of 
safety. Testing, if required, shall be performed by a qualified 
geotechnical engineering firm.                                                    
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 The unsuitable material shall be excavated to the depth required 
by the Commission’s Representative and backfilled with No. 57 
crushed stone. 

 
4.4.5.11 The specifications shall include the requirement that NC One Call 

shall be contacted prior to any excavation and shall also note that 
locations of existing utilities by NC One Call are good only for ten 
(10) days after the date of location. 

 
4.4.5.12 The Contract Documents shall advise the Contractor that 

pavement cuts within the City of Greenville require a permit from 
the City of Greenville Public Works Department. 

 
4.4.6 Backfilling 
 

4.4.6.1  Backfilling shall be performed only with the approval of the 
Commission. 

 
4.4.6.2 Terms used to indicate backfill zones in this section are capitalized 

and are defined in Section 1.3.1.2 of the Manual. 
 

4.4.6.3 Special care shall be taken in writing the Contract Documents so 
that backfilling for sewers and related structures will be done in a 
manner which will provide satisfactory support and restraint of all 
pipes, fittings, equipment, and structures.  As a minimum, 
Bedding, Haunching, and Initial Backfill for sewers, manholes, 
junction boxes, wet wells, etc. shall be compacted to 95% 
Standard Proctor (AASHTO-T99). 

 
4.4.6.4 Backfill material shall be free of debris, organic materials, large 

stones, large clods, frozen conglomerates, or other material which 
might in any way damage the pipe or preclude proper compaction 
of the backfill.  The Commission reserves the right to reject 
material which, in its opinion, is unsuitable.  Acceptable soil 
materials are ASTM 2487 soil types SW, SP, SM and SC. 

 
4.4.6.5 The Contract Documents shall require the Bedding, Haunching 

and Initial Backfill of ABS & PVC composite,  solid wall PVC and 
vitrified clay pipe to be No. 57 crushed stone compacted to 95% 
Standard Proctor Density (AASHTO T-99) as shown in the 
Standard Details. 

 
4.4.6.6 The backfill for manholes, wet wells, and structures shall be 

brought to planned elevation in even lifts on all sides of the 
structures.  Compaction shall be as specified for the adjacent pipe. 
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4.4.6.7 The Final Backfill shall be provided using materials and methods 
suitable to provide the compaction necessary to prevent 
settlement which would adversely affect existing or proposed land 
use.  In all cases compaction shall be no less than 90% Standard 
Proctor (AASHTO-T99).  

            Backfilling within the right-of-way of the NCDOT, the City of 
Greenville, railroads, and other right-of-way owners shall be 
subject to the owner's requirements. 

 
4.4.6.8 All force mains shall be installed with three inch (3") wide metallic 

detectable tape.  The tape shall be clearly marked "Sewer" and 
shall be centered over the main twelve inches (12") below finished 
grade.  Any breaks in the tape shall be repaired in accordance with 
the manufacturer’s recommendations. 

 
4.4.6.9 The Contract Documents shall require the disturbed ground 

surface to be graded to prevent ponding of water and seeded and 
mulched upon completion of backfilling operations.  Seeding and 
mulching shall be in accordance with the requirements and 
recommendations of the Land Quality Section of the Division of 
Land Resources. 

 
 4.4.7   Installation of Manholes and Wet Wells 

 
4.4.7.1  Foundations for manholes and wet wells shall be in accordance 

with Section 4.4.5.10.  
 

4.4.7.2  Ensure that crushed aggregate bedding for manholes and wet 
wells is properly installed and is true to line and grade. Set 
structure base on bedding and verify conformance with line and 
grade as shown on the plans and that the structure is set plumb. 

 
4.4.7.3  Manholes deeper than twelve feet (12') as measured from the top 

of the manhole ring and cover to the lowest manhole invert or from 
the finished ground surface elevation at the manhole to the lowest 
manhole invert, whichever is greater, shall be provided with an 
extended base.  Inverts and benches shall be built in accordance 
with the Standard Details. 

 
4.4.7.4 The manhole inverts shall be constructed with a width and height 

equal to that of the effluent pipe and shall be so brushed and 
trowelled that a minimum energy loss occurs in the manhole due to 
invert roughness. 

4.4.7.5 Placement of concrete shall be limited to those days when the 
temperature is 34 degrees and rising, unless approval to the 
contrary is given by the Commission. 
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4.4.7.6 Manholes less than four feet (4’) in depth shall be given special 

design considerations.  Proper access to the sanitary sewer for 
inspection and cleaning must be provided.  Flat top manholes shall 
be used only with written approval from the Commission and shall 
require submission of shop drawings in accordance with Section 
5.5 of the Manual. 

 
 4.4.8   Installation of Services 

 
4.4.8.1 Services shall be provided to each lot as required by Section 4.2.7 

of this Manual and as shown in the Standard Details. 
 

4.4.8.2 The minimum service size is four inches (4").  The size of services 
shall be subject to the approval of the Commission.  Minimum 
slopes for services shall be in accordance with NCDWQ 
requirements as given in Section 4.3.1.7 of this Manual. 

 
4.4.8.3 Each service shall be provided with a cleanout located as 

described in Section 4.2.7. 
 

4.4.8.4 The Contract Documents shall ensure that excavation for services 
will conform with the requirements for mains given in Section 
4.4.5.9 of this Manual.  Bedding with No. 57 crushed stone is 
required for services in accordance with the Standard Details. 

 
4.4.8.5 Whenever practical, services shall discharge directly into 

manholes.  Services to existing or proposed manholes shall be 
installed with a rubber connection sleeve as required by Section 
8.4.5 of the Manual.   

 
4.4.8.6 Where services are installed by dry boring, the service shall be 

installed within steel encasement pipe meeting the requirements of 
Section 8.3 of the Manual.  The encasement pipe shall extend a 
minimum of five feet (5') from the edge of the pavement on either 
side, unless approval to the contrary is given by the Commission. 

 
4.4.8.7 Sewer services larger than six inches (6”) shall be provided with 

manholes in lieu of cleanouts and shall be connected to the main 
by use of a standard manhole. 
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4.4.9   Installation of Air Release Valves for Force Mains 
 

4.4.9.1 Where air release valves are required by the Commission or 
Section 4.2.8 of this Manual, the valves shall be installed in 
standard manholes. 

 
4.4.9.2  Manual air release valves shall be provided by tapping the main 

and installing a standard water service clamp, a corporation stop, 
one-inch (1") service tubing, and a Mueller P-14258 lock wing 
angle meter stop in accordance with the Standard Details.  The 
one-inch (1") tubing shall have a minimum cover of twenty-four 
inches (24"). 

 
 4.4.10 Pump Installation and Site Work 

 
4.4.10.1 The wet wells and valve vaults for pump stations shall be set 

plumb at the locations indicated on the Approved Plans.  The wet 
well shall be no closer than twenty feet (20') plus the wet well 
depth to the pump station site easement, or property line. 

 
4.4.10.2 The backfill around structures such as wet wells and valve vaults 

shall be placed in even lifts on all sides of the structure and 
compacted to 95% Standard Proctor Density as determined by 
AASHTO-T99. 

 
4.4.10.3 The Contract Documents shall ensure that the pump station site 

area is graded smoothly with no depressions which would permit 
ponding of water.  The slopes shall be such that the site is stable 
and non-eroding.  Seeding and mulching shall be in accordance 
with the requirements and recommendations of the Land Quality 
Section of the Division of Land Resources. 

 
4.4.10.4The site shall feature ample turn around areas for service vehicles 

and a fourteen foot (14') minimum width stone access road which 
extends to and meets the grade of a public road or street.  The 
turn around areas and the access road shall have a minimum of 
six inches (6") of compacted ABC stone. 

 
4.4.10.5 All pump controls, pump and valve vault hatches, and other 

access points to equipment vulnerable to vandalism shall be 
secured by a padlock or other locking device subject to the 
approval of the Commission. 

 
4.4.10.6 The site shall be provided with a high pressure sodium vapor 

luminar light of 600 watt (minimum) capacity placed so as to 
illuminate the station area. 
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4.4.10.7 Installation of the pumps, controls, and related equipment shall be 
performed in accordance with the written instructions of the 
manufacturer. 

 
4.4.11   Roadway, Street and Railway Crossings 

 
 Refer to Section 3.4.15 of the Manual for the requirements for crossings.  

In addition to the requirements of Section 3.4.15, all  gravity sewer main 
carrier pipe shall be supported in the casing by means of a steel spider 
assembly. (See Standard Details) 

 
4.5   TESTING OF SEWER SYSTEM EXTENSIONS 

 
4.5.1 General 

 
4.5.1.1 The Contract Documents for sewer system extensions shall 

provide for written requirements for thorough testing of new 
sewers and appurtenances. 

 
4.5.1.2 All final testing and inspections shall be performed in the 

presence of the Commission's Representative unless otherwise 
directed by the Commission. 

 
4.5.1.3 The Contract Documents shall require the Contractor to provide 

all pumps, gauges, instruments, test equipment and personnel 
required for inspection and testing operations. 

 
4.5.1.4 The Contractor shall be required by the Contract Documents to 

clean and pretest the sewer system extension prior to notifying 
the Commission and arranging for final inspections and tests. 

 
4.5.1.5 Materials removed to correct deficiencies revealed by tests and 

inspections shall not be reused.  Pipe removed due to faulty 
grade shall be replaced with new pipe. 

 
4.5.2     Test Sequence 

 
 The following test sequence shall be included in the Contract Documents 

for all wastewater system extensions unless otherwise permitted by the 
Commission. 
(1)  Perform a visual inspection. 
(2)  Correct defects revealed by visual inspection. 
(3)  Perform leakage testing. 
(4)  Make any necessary repairs. 
(5)  Make the necessary retests. 

          (6)  Perform deflection testing (PVC SDR 35) 
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 4.5.3      Visual Inspection for Gravity Sewers 
 
 Gravity sewers shall be visually inspected from every manhole by use of 

mirrors, television cameras, or other devices.  The lines shall appear 
circular in cross section with no noticeable deflection.  Lines which do not 
meet specified tolerances or which have structural defects shall be 
replaced to meet the requirements of the Commission prior to leakage 
testing. 

 
4.5.4     Leakage Testing for Gravity Sewers 

 
 Unless otherwise permitted or required by the Commission, leakage 

testing for gravity sewers shall be by low pressure air test.  Infiltration or 
exfiltration testing of the lines in lieu of air testing shall not be accepted 
without prior written approval of the Commission.  All visible leaks shall be 
corrected regardless of the results of testing.  All services, including those 
which discharge directly into manholes, shall be leakage tested. 
 
4.5.4.1  Air Test 

 
4.5.4.1.1  All air used for testing shall pass through a single, 

above ground control panel visible to the Commission’s 
Representative during testing. 

 
4.5.4.1.2  The Contract Documents shall require the groundwater 

elevation to be determined at 1000- foot intervals 
unless otherwise permitted or required by the 
Commission.  Determination of groundwater elevation 
shall be made by vertically installing a six-inch diameter 
pipe beside the manhole such that the pipe extends into 
the stone bedding of the manhole.  The test pressure 
shall be increased 0.43 psig per foot of groundwater 
head above the pipe invert. 

 
4.5.4.1.3  The test pressure shall be 4.0 psig, plus the adjustment 

for groundwater.  The air pressure shall be maintained 
for a minimum of two (2) minutes by throttling the air 
supply.  The air supply shall then be disconnected and 
the pressure allowed to drop.  At any convenient point 
at which internal air pressure is greater than 3.5 psig, 
(plus groundwater adjustment), timing shall commence 
with a stop watch or other timing device that is at least 
99.8% accurate.  The time required for the pressure to 
drop 1.0 psi shall be recorded.   
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  The leakage rate shall be considered acceptable if the 
pressure does not drop over 1 psi in the time prescribed 
for the test in Table 4-4.  Otherwise, the leakage rate 
shall be considered unacceptable. 

 
4.5.4.1.4  The Contract Documents shall prohibit manhole entry 

during the test.  The internal pressure on the system 
shall not exceed 9.0 psig. 

 
4.5.4.1.5  Sewer service lengths shall be ignored for computing 

required test times for mains.  In the event a test 
section, having a total surface area less than 625 
square feet, fails to pass the air test when services 
have been ignored, the test time shall be recomputed to 
include all services using the following formula: 

 
 

   TABLE 4-4 
 

      MINIMUM TEST TIME FOR VARIOUS PIPE SIZES 
 

1 
Pipe 
Dia. 

(inch) 

2 
Minimum 

Time 
(min:sec) 

3 
Maximum 

Length 
For 

Minimum 
Time 
(ft) 

4 
Time 
for 

Longer 
Length 
(sec) 

 
 
 
 

Specification Time for Length (L) Shown (min:sec) 

            
    100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 

4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 
6 5:40 398 .854 L 5 :40 5 :40 5 :40 5 :40 5 :40 5 :40 5:42 6:24 
8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24 

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 
12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 
15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04 
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 
            

 
 

T   = 0.085    (D1)(D1)L1 + (D2)(D2)L2 +...  (Dn) (Dn) Ln   K 
      D1L1  +  D2L2  +... + DnLn                           Q  
 
Where T   =   Shortest allowable time, in seconds for the air pressure 
             to drop 1.0 psig; 
 
 K  = 0.000419 (D1IL1 + D2L2 +...DnLn), but not less than 1.0; 
 
 Q  = 0.0015 cu. ft/min./sq. ft. of internal surface; 
 
D1, D2,  ...Dn   =   Nominal diameters of the different size pipes 
               being tested in inches. 
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L1, L2,  ...Ln = Respective lengths of the different size pipes 
         being tested in feet. 

 
If the recomputed test time is short enough to allow the section to pass, 
the section undergoing the test shall have passed. 

 
4.5.4.2 Infiltration Test 

 
 Infiltration testing shall be an acceptable test method only when 

the ground is fully saturated and the area is not subject to 
flooding.  Immediately prior to performance of the line acceptance 
test, the groundwater level shall be determined by the same 
method used for the air test (see Section 4.5.4.1.2).  The 
allowable infiltration rate shall be fifty (50) gallons per inch of pipe 
diameter, per mile of pipe, per twenty-four (24) hours. 

 
4.5.4.3 Exfiltration Test 

 
 The exfiltration test pressure shall be the greater of the following: 

(1)  the maximum depth of the sewer test section as measured 
from the ground surface, plus the groundwater height above 
the lowest invert of the test section, or; 

(2)  the 100-year flood elevation minus the lowest invert elevation 
of the test section, plus the ground water height above the 
lowest invert of the test section. 

 
 The exfiltration of the line shall not exceed fifty (50) gallons per 

inch of pipe diameter, per mile of pipe, per twenty-four (24) hours.  
The length of the test period shall be as required by the 
Commission, but in no case less than fifteen (15) minutes.  Where 
a stream is not readily available as a source of water to use for 
testing, the commission may agree to provide water.  Proper 
procedures for requesting operation of valves and hydrants will be 
required. 

 
4.5.4.4 Deflection Testing of Gravity Sewers (PVC SDR 35) 

 
 All PVC SDR 35 sewer pipe shall be tested for deflection using a 

rigid device (mandrel) sized to pass 5% or less deflection (or 
deformation) of the pipe. 

 
 4.5.4.4.1  The mandrel shall be hand pulled by the Contractor  

 in the presence of the Commission Representative, 
unless  directed otherwise by the Commission.  Any 
sections of the sewer not passing the mandrel shall be 
uncovered and the Contractor shall repair the sewer to 
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the satisfaction of the Commission.  Repaired sections 
shall be retested in accordance with the provisions of 
this Section. 

 
4.5.4.4.2  Deflection testing shall be conducted no earlier  than 30 

days after reaching final trench backfill grade, provided 
in the opinion of the Commission that sufficient water 
densification or rainfall has occurred to thoroughly settle 
the soil throughout the entire trench depth.  If this 
cannot be achieved in the time after installation prior to 
the project completion date, the mandrel size shall be 
increased to measure 1/3 less of a deflection 
allowance. 

 
4.5.4.4.3  The mandrel device shall be cylindrical in shape and 

constructed with nine or ten evenly spaced arms or prongs.  
Mandrels with less than nine arms will not be approved for use.  
The dimensions of the mandrel shall be as listed in the table 
below.  The diameter of the mandrel shall carry a tolerance of 
plus or minus 0.01 inch. 

 
Nominal                   Contact             Mandrel Diameter 
Diameter                   Length      
 
      8”                             8”                              7.28” 
     10”                           10”                             9.08” 
     12”                           12”                           10.79” 
     15”                           12”                           13.20” 
     18”                           15”                           16.13” 
      21”                           16”                           19.00” 
      24”                           17”                           21.36” 
      27”                           18”                           24.06” 

 
Allowances for piping wall thickness tolerances or 
ovality (from heat, shipping, poor production, etc.) shall 
not be deducted from the “D” dimension but shall be 
counted in as a part of the 5% or lesser defection 
allowance. 

 
4.5.4.4.4  Contact length shall be measured between points of 

contact of the mandrel arm.  This length shall not be 
less than that shown in the table above. 

 
4.5.4.4.5  The mandrel may not be used until approved by the 

Commission.  Proving rings provided by the Contractor 
shall be used to assist in obtaining this approval.  
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Drawings of the mandrel with complete dimensions 
shall be furnished by the contractor to the Commission 
for each diameter and specification of pipe. 

 
4.5.4.4.6  The mandrel device shall be as manufactured by H and 

H Fabricating of Fairfield, Ohio, Wortco, Inc. of Franklin, 
Ohio or Hurco Technologies, Inc of Harrisburg, South 
Dakota and shall be approved by the Commission. 

 
 4.5.4.5 Manhole Testing 
 

4.5.4.5.1 The Contract Documents shall require each manhole to 
be tested for leakage after assembly and prior to 
backfilling.  The test method shall be the vacuum test. 

 
4.5.4.5.2 The Contractor shall provide all materials, labor, and 

equipment necessary to perform the testing.  Testing 
equipment shall be subject to approval by the 
Commission. 

 
4.5.4.5.3 The Commission shall be contacted prior to testing to 

schedule the test time such that the Commission's 
Representative may be present.  The Commission’s 
Representative shall be present during all testing unless 
otherwise approved by the Commission. 

 
4.5.4.5.4 All Iift holes shall be plugged from the outside with an 

approved non-shrink grout. 
 

4.5.4.5.5 All pipes entering the manhole shall be plugged, taking 
care to securely brace the plug from being drawn into 
the manhole. 

 
4.5.4.5.6 The test head shall be placed at the inside of  the top of 

the cone section and the seal inflated in accordance with 
the manufacturers' recommendations. 

 
4.5.4.5.7 A vacuum of ten inches (10") of mercury shall be drawn 

and the vacuum pump shut off.  With the valves closed, 
the time shall be measured for the vacuum to drop to 
nine inches (9”).  The manhole shall pass if the time is 
greater than sixty (60) seconds for forty-eight-inch (48") 
diameter, seventy-five (75) seconds for sixty-inch (60"), 
and ninety (90) seconds for seventy-two-inch (72") 
diameter manholes. 

 



4 - 24 

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

 
4.5.4.5.9 All visible leaks shall be corrected regardless of the 

results of testing. 
 

4.5.4.5.10 All leaks shall be repaired in a manner approved by the 
Commission. 

 
4.5.5  Testing and Cleaning of Force Mains 

 
 Force mains shall be cleaned and tested in accordance with the  procedures 

for cleaning and testing water mains given in Sections 3.5.4 and 3.5.5. The 
allowable leakage shall not exceed the limits given for water mains and any 
visible leaks shall be repaired regardless of the results of testing.  When 
repair work is necessary to correct leakage, the hydrostatic test shall be 
repeated upon completion of the work. 

 
4.5.6  Testing and Start-up of Pumps 

 
4.5.6.1  The pumps shall be run under actual field conditions demonstrating 

that the pumps perform as specified in the Contract Documents.  
Any deficiencies disclosed by the pump start-up shall be corrected 
prior to project acceptance. 

 
4.5.6.2  Two (2) copies of the operation and maintenance Manual and two 

(2) copies of the electrical schematic for the pumps and controls 
shall be provided to the Commission two (2) weeks prior to the date 
of the start-up test. 

 
4.5.6.3  Start-up shall be performed by the manufacturer's representative in 

the presence of the Commission's Representative. 
 
4.5.6.4  The manufacturer must submit a certified report of the pump field 

start-up performance (electrical and hydraulic) to the Commission as 
a condition of project acceptance. 
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SECTION 5.0 
 

SUBMITTALS FOR WATER AND WASTEWATER SYSTEM EXTENSIONS 
 
 

5.1 GENERAL 
 
 This section shall define and describe the submittals required by 

the Commission prior to the approval of the Contract Documents for 
any water and sewer system extension, and the permits and other 
data which must be approved by or submitted to the Commission 
prior to construction of water and wastewater system extensions. 

5.2  ENGINEERING DESIGN CALCULATIONS 
 
 All Contract Documents submitted to the Commission for approval 

must be accompanied with the necessary design calculations as 
specified herein.  The calculations must be prepared either by a 
Professional Engineer or by an individual under their direct 
supervision.  All data upon which the design calculations are based 
shall be referenced as to its origin.  The calculations shall be 
submitted in duplicate in a neat and orderly fashion with all steps 
shown such that the logic and the procedure used may be clearly 
understood.  All calculations shall be bound with a title sheet 
bearing the seal and signature of the engineer responsible for the 
calculations. 

 
5.2.1 Water Design Calculations 
 
 The following calculations shall be included in the submittals 

required for water extension projects.  The Commission will furnish 
the designer with information regarding the available flow and 
pressure to the project. 

 
5.2.1.1 Minimum Pressure Requirements:  
 
 Calculations shall be submitted which demonstrate that the 

water main extension as planned will provide a minimum 
residual pressure of 20 psi at its termination and at all 
critical points calculated at peak user demand plus fire 
flow.  The calculations shall be based upon an energy 
balance accounting for friction losses and minor losses.  
Friction losses shall be estimated using the Hazen-
Williams formula with the C-factor equal to 120. 

5.2.1.2 Minimum Fire Flow:  
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 Calculations demonstrating that the new extension will 

provide the minimum required fire flow plus peak user 
demand in accordance with Section 3.3.5 shall be 
submitted.  The calculations shall demonstrate that each 
phase of a project is designed to provide the minimum fire 
flow.  The calculations shall be based upon an energy 
balance taken from the origin at the existing line to the 
termination or critical high points of the proposed 
extension.  The friction losses shall be based upon the 
Hazen-Williams formula with a C-factor of 120. 

 
5.2.2 Sewer Design Calculations 
 
 The following calculations shall be included in the submittals 

required for wastewater system extensions. 
 

5.2.2.1 Gravity Sewers: Gravity sewers shall be shown to have 
adequate capacity to serve the entire contributing area in 
accordance with the requirements of Section 4.3.1. The 
calculations shall be based upon  the Manning Formula 
using an “n” factor of 0.013. 

 
5.2.2.2 Pump Station Capacity and Force Mains: Pump stations 

shall be shown to have adequate capacity in accordance 
with Section 4.3.3.1. The total dynamic head for the pumps 
shall be determined by use of the Hazen-Williams formula 
with the C-factor of 120.  Minor losses shall also be 
accounted for.  The pump station cycle time shall be shown 
to be in accordance with Section 4.3.3.2. Both pump-on 
and pump-off times per cycle shall be shown.  The average 
flow velocity within the force main shall be calculated and 
shown.  The capacity of the receiving collection system 
must be shown to have adequate capacity for the 
additional discharge due to the pump station.  The 
hydraulic grade line and the profile of the force main shall 
be submitted. 

 
5.2.2.3 The pump station documentation must also include the 

benefit/cost comparison described in Section 4.3.4. The 
cost analysis shall compare the cost of constructing and 
maintaining the station and constructing and maintaining a 
gravity sewer extension.  This analysis shall be a present 
worth cost comparison using an interest rate of three 
percent (3%).   
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The actual interest rate available at the time of the 
comparison may be used in lieu of the three percent (3%) 
rate provided inflation is accounted for. 

 

5.3 CONTRACT DOCUMENTS 
 

5.3.1 General 
 
 The submittal of complete detailed Contract Documents is 

required for all water or wastewater system extensions of the 
Commission's existing facilities.  Contract Documents shall 
contain the following forms unless otherwise permitted or 
required by the Commission. 

 
i.  Specifications with title sheet 
ii. Drawings (Plans)* 
iii.  Modifications 

   *Drawings on projects for which a Preliminary Subdivision Plat was required shall include a 
copy of the Approved (signed) Preliminary Plat. 

 
5.3.2 General Requirements for Drawings 
 

5.3.2.1 The plan and profile drawings shall be prepared by 
a Professional Engineer.  Each sheet shall bear the 
date, sheet number, and the seal and signature of 
the Professional Engineer.  Project phases must be 
shown.  Contract Documents for projects which do 
not indicate phases shall be subject to revision if the 
project is constructed in phases. 

 
5.3.2.2 A letter of transmittal must be included with the 

drawings indicating the project name and location 
and the design engineer. 

 
5.3.2.3 The drawings shall have a title page with the name 

of the project, the Engineer, the date, an index of 
the plan sheets, revision block, and the project 
phase, if any. 

 
5.3.2.4 The drawings shall utilize standard drafting practice 

and include standard symbols for which a legend 
shall be provided on the title sheet or other 
prominent location on the plans. 
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5.3.2.5 The drawings shall include a location map with the 
site clearly indicated. 

 
5.3.2.6 The drawings shall include the layout of the new 

extension and its relationship to other utilities, 
roadways, and other pertinent structures and 
vegetation. 

 
5.3.2.7 The profile for a particular section of the planned 

extension shall be included on the same sheet as 
the plan view with a horizontal scale of one-inch (1") 
= fifty feet (50’) or larger for projects consisting of 
sewer and water or sewer extensions.  The 
horizontal scale for projects consisting of water 
extension only shall be one-inch (l") = one hundred 
feet (100’) or larger scale.  The vertical scale for 
profiles shall be one-inch (1") = five feet (5’) or 
larger. 

 
5.3.2.8 The drawings shall include a note stating that the 

Contractor shall verify all existing elevations and all 
existing utilities in the field prior to commencement 
of work. 

 
5.3.2.9 The 100-year flood elevation shall be shown on all 

plan drawings. 
 
5.3.2.10 The plan drawings shall be placed on 24-inch x 36-

inch plan and profile paper. 
 
5.3.2.11 Projects which include new pump station(s) shall 

include a plot plan for each station with topographic 
lines of one foot (1’) contour intervals. 

 
5.3.2.12 Each plan sheet shall have a title block with a title 

which is descriptive of the contents of the sheet. 
 
5.3.2.13 Profiles for gravity sewer shall clearly indicate the 

actual plan slope of each reach of line given in 
percent slope.  The actual length of each reach of 
gravity line shall be used to calculate pipe slope. 
This length shall be the distance between manhole 
centerlines minus the inside radius of both 
manholes as measured horizontally.  
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Designs in which the distances between manhole 
centerlines are used as the pipe length in the 
calculation of pipe slopes will not be approved. 

 
5.3.2.14 The length of each reach of gravity sewer shall be 

clearly indicated on the drawings.  This length shall 
be the manhole centerline to centerline length as 
measured horizontally. 

 
5.3.3 General Requirements for Specifications 

 
5.3.3.1 The specifications shall be prepared by a Professional 

Engineer. 
 
5.3.3.2 The specifications and all other documents listed in Section 

5.3.1, with the exception of the drawings, shall be bound in 
a single booklet with a title page bearing the project name 
and location, the Engineer, the date, and the seal and 
signature of the Professional Engineer who developed the 
documents.  The title sheet shall also include a revision 
block. 

 
5.3.3.3 As-built drawings shall be submitted with monthly pay 

estimates to the owner's engineer. 
 

5.3.4 Required Permits for Construction 
 
 All water and sewer system extension plans must be granted the 

permits and encroachment agreements described herein (where 
applicable) PRIOR TO ANY CONSTRUCTION.  The application 
forms for the following permits shall be obtained from the agency 
granting the permit and shall be completed except for signatures 
and notarization.  All applications shall be signed by the General 
Manager of Greenville Utilities Commission or his designated 
representative. 

 
5.3.4.1 Water System Extensions 
 
 An "Application for Approval of Plans and Specifications" is 

required for any extension of water distribution systems.  
The form may be obtained from the NCDEH.  Three (3) 
copies of the application form shall be submitted to the 
Commission with the Contract Documents.  There is no fee 
for this permit. 
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5.3.4.2 Wastewater System Extensions 
 
 A "Nondischarge Permit" from  NCDWQ is required for any 

wastewater system extension.  If the plans include a new 
wastewater pump station or modification of an existing 
pump station, pump station calculations are required.  The 
NCDWQ requires a processing fee for all wastewater 
system extension plans or existing wastewater system 
modifications.  The required fee, one original and  the 
appropriate number of copies of the NCDWQ "Non-
discharge Permit" application form, and necessary 
supplements shall be submitted with the Contract 
Documents.  Copies of the required "Nondischarge Permit" 
applications are included in Appendix C of this Manual. 

 
5.3.4.3 NCDOT Encroachment Agreements 
 
 A water or sewer extension which shall encroach upon any NCDOT 

right-of-way, shall require an encroachment agreement to be executed 
prior to approval of the plans.  In this case, six (6) sets of drawings (1 full 
size and 5 reduced maximum size 11”x17”) and six (6) copies of the 
NCDOT Encroachment Agreement Form shall be submitted to the 
Commission in addition to the copies of Contract Documents required for 
review under Section 5.4.2 of the Manual. If applicable, a letter from the 
Land Quality Section of the DENR approving the Erosion Control Plan 
must be submitted to GUC for forwarding to NCDOT prior to their 
approval of the encroachment agreement. 

 
5.3.4.4 Erosion and Sedimentation Control Plan 
 
 An erosion and sedimentation control plan must be submitted to the 

DENR Land Quality Section at least 30 days before land disturbance 
begins on any site one acre or larger. 

 
5.3.4.5 Railway Encroachment Agreements 
 
 Whenever a proposed water or sewer extension encroaches upon a 

railway right-of-way, an encroachment agreement shall be executed 
prior to construction.  The Engineer shall submit for approval copies of 
the Contract Documents and the encroachment agreement forms to the 
Commission.  Fees shall be determined by the right-of-way owner, after 
submission of the proposed agreement, and paid by the developer. 
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Indemnification and Hold Harmless Agreement 
 

Whenever construction of, or other activities associated with, water and 
sewer facilities for the Commission encroach within the right-of-way of 
any City or DOT street or highway, the Contractor shall provide to the 
Commission, prior to scheduling a preconstruction conference, a fully 
executed, “Indemnification and Hold Harmless Agreement”.  A copy of 
the agreement is included in Appendix G of this Manual. 

5.4 REQUIRED COPIES OF CONTRACT DOCUMENTS 
 

5.4.1 The Engineer should submit to the Commission two (2) sets of Contract 
Documents, pertinent calculations, and applicable permits, for a 
preliminary review prior to submission of all Contract Documents 
necessary.  Preliminary submittals, which do not contain the required 
calculations and permits, will be returned as incomplete.  The Department 
Engineer and his staff shall review such plans and make the appropriate 
notes and return one (1) copy of the drawings to the Engineer marked so 
that the necessary corrections can be made and the Contract Documents 
may be submitted for the approval of the Commission and the appropriate 
state agencies. 

 
5.4.2 The Commission shall require submission of the following number of sets 

of Contract Documents for the approval of the Commission and the 
appropriate state agencies.  

 
TABLE 5-1 

 
REQUIRED SETS OF PLANS AND SPECIFICATIONS FOR  STATE AGENCY APPROVALS 
 

Type of Project No. of 
Copies 

of Drawings 

No. of 
Copies 

of Specs. 

Permit 
Originals 

Permit 
Copies 

Sewer Ext. Only        
Fast Track Form FTA 6/00 

4 4 1 1 

Sewer Ext. Only         
PSFMGSA 10/99 

7 4 1 3 

Water and Sewer Ext.         
Fast Track Form FTA 6/00         

7 4 3 Water      
1 Sewer 

1 Sewer 

Water and Sewer Ext.  
PSFMGSA 10/99 

10 4 3 Water      
1 Sewer 

3 Sewer 

Water Ext. Only 7 4 3  
NCDOT Encroachment 6 0 6  

                          
  

 
 



5 - 8 

5.4.3 The Engineer shall submit all required encroachment 
application forms, State approval forms, and appropriate 
fees as outlined above with the necessary copies of Contract 
Documents when making a formal submission for approval. 

 

5.5 SHOP DRAWINGS 
 
 The Engineer’s specifications shall include a requirement for the 

submittal of shop drawings and certifications for the materials, 
equipment and prefabricated structures used in water or sewer 
extension projects.  The Engineer shall provide the Commission 
copies of approved shop drawings upon request. 

 
5.6 SURVEY DATA 

 
5.6.1 General 
 
 The locations of all benchmarks and control points shall be 

included in the plans.  Benchmarks shall be located in areas 
which shall not be disturbed by the construction.  The 
Engineer or Developer shall provide all surveys necessary 
for the work.  Survey data shall be made available for the 
Commission's review upon request. 

 
5.6.2 Vertical Control 
 
 The elevations given in the Contract Documents and all 

benchmarks shall be referenced to USGS elevations.  The 
elevations of all construction benchmarks shall be looped to 
verify the accuracy of the level work.  All construction 
benchmarks shall be clearly marked on the drawings using 
standard drafting symbols and shall have their elevations 
shown. 

 
5.7 EASEMENTS AND RIGHTS-OF-WAY 
 
 All required easements and rights-of-way shall be provided to the 

Commission by one of the two following methods. 
 

5.7.1  Recorded Final Plat 
  

The Developer or Engineer may submit a recorded (20” x 
24") final plat of the property to be served with all easement 
and right-of-way widths shown.   
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The plat must be recorded at the Pitt County Registry and 
bear the seal, signature and certification of a Registered 
Land Surveyor. 

 
5.7.2 Standard Easement Form 
 
 The Engineer or Developer may submit a completed 

standard easement form, included in Appendix E of this 
Manual, accompanied with a map of each easement 
acquired.  Additional blank copies of the easement form are 
available upon request from the Commission. 

 
 Easement maps accompanying standard easement forms 

shall be 8-1/2" X 14".  They shall be drawn at a scale of 1” = 
200 (or less) feet, utilizing standard drafting techniques.  The 
maps shall include the following: (1) Name of the property 
owner, (2) map book and page number of the recorded 
property deed, (3) the name of the person(s) or company 
who prepared the map, (4) Certificate stating the map was 
prepared under the direct supervision of a registered land 
surveyor, (5) date of preparation, (6) scale, (7) north arrow (if 
magnetic, state year), and (8) all other pertinent information 
including existing rights-of-way, property lines, monuments, 
etc.  Maps submitted as two or more sheets shall have 
match lines which clearly indicate how the sheets fit 
together.  Drawings which have been photographically 
reduced shall not be acceptable unless all the information 
thereon is clearly legible and all other requirements have 
been met. 
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SECTION 6.0 
 

 
GUIDELINES FOR THE CONSTRUCTION PHASE OF WATER AND 

WASTEWATER SYSTEM EXTENSIONS 
 
 

6.1 GENERAL 
 
 This section shall describe certain conditions and requirements of the 

Commission concerning water and wastewater system extension 
construction which shall be addressed in all Contract Documents 
receiving the approval of the Commission. 

 
6.2 PRECONSTRUCTION CONFERENCE 
 
 Prior to commencing any water or sewer extension construction work, 

the Department Engineer shall be contacted to schedule a 
preconstruction conference.  No construction shall occur until after the 
preconstruction conference is held.  As a minimum, the Engineer and 
the Contractor shall attend the preconstruction conference.  Prior to the 
scheduling of the preconstruction conference both the “pigging” plan as 
required in Section 3.5.4 and the executed “Indemnification and Hold 
Harmless Agreement” shall be submitted and approved by the 
Commission. 

 
6.3  UTILITIES LOCATION SERVICES 
 
  NC One Call Center shall be contacted a minimum of forty-eight ( 48) 

hours prior to any excavation.  The utilities contacted shall have the 
opportunity to take the steps which they deem necessary to protect 
their utilities.  The Contract Documents shall note that utilities location 
by NC One Call Center is not valid after the expiration of a ten (10) day 
period beginning on the date of such location. 

 
6.4 NORMAL WORK HOURS 
 
 Unless approved otherwise by the Commission, all construction shall 

be performed during the regular office hours of the Commission, i.e. 
8:00 a.m. to 5:00 p.m. After hours, holiday, or weekend work should 
include only such tasks that do not require observation by the 
Commission's Representative.  Under certain conditions, the 
Commission may agree to provide construction observation after hours 
or on weekends and holidays.  The Contractor shall bear the costs of 
provision of such construction observation. 
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6.5 OPERATION OF EXISTING FACILITIES 

 
6.5.1 The Contractor performing water or sewer extension work shall 

contact the  Commission’s Representative whenever operation 
of the Commission’s valves or hydrants is necessary to request 
scheduling of such operation.  The Commission shall require the 
contractor to estimate the length of time service will be 
interrupted and the number of customers to be affected. 

 
6.5.2 Facilities and equipment belonging to the Commission may not 

be operated or adjusted without the express permission of the 
Commission’s Representative.  In the case of any emergency, 
the Contractor shall be allowed to take such steps with valves 
and hydrants as necessary for the protection of life and 
property. 

 
6.5.3 Valves which control networks not yet accepted but which are 

connected to the existing system shall be considered system 
valves.  Valves within a network not yet accepted and which do 
not control the flow of water between new and existing systems 
are not considered system valves and do not require permission 
to operate. 

 
6.5.4 Notification to the Commission must be made by the Contractor 

upon breakage of any Commission maintained water or sewer 
line or appurtenance thereof.  Repair of the Commission's 
facilities shall be made by the Contractor upon approval of the 
Department Engineer.  Any repairs made with Commission 
forces will be billed to the Contractor at cost. 

 
6.5.5 Where interruption of service is required, the Commission shall 

be notified to request approval and subsequent scheduling of 
such interruption.  The Commission shall notify the affected 
customers should the interruption be approved.  A minimum 
(forty-eight) 48-hour notice shall be given the affected 
customers. 

 
6.6 QUALITY CONTROL 

 
6.6.1 General 
 
 In order to insure that water and sewer system extensions are 

constructed in accordance with the standards of the 
Commission; testing, inspection, and surveying for construction 
work shall meet the requirements set forth herein. 
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6.6.2 Materials Testing 
 
 All materials testing and testing equipment and procedures shall 

be in accordance with the applicable industry standards. 
 
6.6.3 Inspection Services 
 
 The Developer shall provide complete engineering services; 

including design, survey and grade control, and construction 
observation.  These services shall be rendered by competent, 
experienced, personnel with a clear understanding of the work 
at hand.  The Commission’s  Representative shall periodically 
observe the work while the construction is in progress.  It shall 
not be the duty of the Commission's Representative to 
supervise construction, establish grades, or to provide solutions 
to grade, construction, or design problems.  The Developer shall 
ensure that the installation of the water or wastewater system 
extensions is in accordance with the approved Contract 
Documents.  Failure of the Commission’s Representative to 
discover deficiencies at the time of construction shall not relieve 
the Developer of responsibility to correct such defects.  Each 
construction crew of the Contractor shall have a set of Contract 
Documents bearing the Commission's stamp of approval at the 
project site at all times. 

 
6.6.4 Construction Staking 

 
6.6.4.1 The Contract Documents shall require that construction staking 

be performed by a Registered Land Surveyor at least twenty-four 
(24) hours and three hundred feet (300') in advance of 
construction and shall identify the party responsible for payment 
for same. 

 
6.6.4.2 The Drawings shall identify the permanent baseline and all 

references from which dimensions are to be measured.  In 
addition, benchmarks shall be shown on the drawings as 
required by Section 5.6.2. 

 
6.6.4.3 The Contract Documents shall require stakes or hubs at the 

following locations: 
 

i. Along the centerline of proposed water lines, at all points of 
horizontal curvature and tangency and at maximum intervals of 
one hundred feet (100') in tangent sections and twenty-five feet 
(25') in curved sections. 
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ii. In addition to (i) above, the Commission reserves the right to 

require that the centerline of proposed water lines be marked by a 
continuous paint stripe where there is concern for the quality of 
work being provided. 

 
iii.  At offsets out of the way of construction operations for 

each point on the centerline required by (i.) above. 
 
iv.  At all valves, fittings, hydrants, air release valves, 

cleanouts, water meters and other appurtenances.  Such 
stakes shall have offsets out of the way of construction. 

 
v. Hubs shall be provided for all pump station plot property or 

easement corners and at the wet well and valve vault 
locations. 

 
vi.  Hubs shall be provided at all manhole locations.  Each hub 

shall have a guard stake indicating the manhole number 
and station number and shall have an offset out of the way 
of construction. 

 
vii. The Contract Documents shall require the Contractor to 

stake the easement line location when requested to do so 
by the Commission. 
 

6.7 PROJECT CLOSE-OUT 
 

6.7.1 Pre-Final Inspection 
 
 Upon completion of construction, the Contractor or Developer shall 

contact the Commission’s Representative to schedule a pre-final 
inspection.    At the scheduled pre-final inspection, the 
Commission’s Representative shall perform a visual inspection of 
the work in the presence of the Contractor.  Any deficiencies 
discovered shall be recorded by the Commission’s Representative 
and the Contractor.  Any defective items noted shall be corrected 
prior to the final inspection. 

 
6.7.2 Final Inspection 
 
 Upon completion of the items on the pre-final punch list, the Contractor or 

Developer shall contact the Commission to schedule the final inspection.    
The final inspection will not be scheduled until the following requirements 
are met: 
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 i.    The work shall be in accordance with the requirements of the      
 Commission. 
 
           ii. A copy of the final estimate has been submitted and approved by the 

Commission. 
 
           iii. The easements and dedicated property required for the work by this 

Manual have been obtained and are recorded at the Register of 
Deeds. 

 
           iv. The as-built plans for the work have received the approval of the 

Department Engineer. 
 
           v. All fees applicable to the project have been received by the 

Commission. 
 
          vi. When a project includes sewer system extensions, the Commission 

has received the official NCDENR final certification form submitted by 
a Professional Engineer indicating that the sewer system installation 
conforms with all regulations, design criteria and the permit. 

 
           vii. When a project includes water system extensions, the Commission 

has received certification by a Professional Engineer stating that the 
water system installation conforms with the requirements of the 
approved Contract Documents as required by Section .0903 of the 
NCDHS regulations (G.S. 130A-315; 130A-317). 

 
At the scheduled final inspection, the Department Engineer or his Designated 
Representative shall perform a visual inspection in the presence of 
representatives of the Contractor and the Engineer.  The Engineer or his 
representative shall prepare a detailed punch list of any deficiencies discovered 
and provide copies to the Developer, Contractor, and the Commission.  Any 
defective items noted shall be corrected prior to acceptance. 
 
No service shall be provided prior to project acceptance.     
 
6.7.3 As-Built Drawings 

 
6.7.3.1 No Service shall be provided until after the as-built plans are 

reviewed and accepted.  The initial submittal shall consist of 
two (2) prints.  Upon approval, the Contractor shall submit to 
the Commission either a mylar reproducible or a digital copy of 
the approved as-built drawings.  One (1) print of the final as-
built drawing shall also be provided. The as-built shall include 
both water and sewer combined on each drawing.  The sewer 
as-built shall include plan and profile.  The Contractor shall 
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submit two (2) prints of the as-built drawings with each partial 
pay estimate to the Owner's engineer.  The minimum sheet 
size for as-built drawings shall be 18” x 24”. 

 
6.7.3.2 The Commission shall require at least two (2) weeks from date 

of receipt to complete its review and a reasonable time for 
review of any resubmittals. 

 
6.7.3.3 The scale for as-built plans shall be the same as that of the 

construction plans. 
 
6.7.3.4 Revised construction plans are acceptable if standard drafting 

techniques and practices are followed. 
 
6.7.3.5 If the project has developed in phases, all lines should be 

clearly indicated and the title block of the plan sheets shall 
indicate the phase number and section number (where 
applicable) and all building units/lots being served with the 
particular phase being submitted.  Lots and building unit 
numbers must reflect the numbers that will later accompany the 
service application (request for service). 

 
6.7.3.6 The as-built drawings shall show the location by station 

number, referenced to the downstream manhole, and the 
length of all services and shall indicate by lot,  unit number or 
address of the unit which each  connection will serve. 

 
6.7.3.7 The plans shall indicate street names, pavement widths, rights-

of-way, and easements. 
 
6.7.3.8 Apartments, condominiums, and other developments with 

walkways and off street parking shall have these facilities 
shown on the as-built drawings. 

 
6.7.3.9 New water lines shall be located by horizontal dimensions from 

highly visible, permanent, fixed objects; such as the back of the 
street-curb and gutter, the edge of a walkway, street center- 
line, etc. 

 
6.7.3.10 Valves shall each be located by reference to two (2) 

permanent, visible objects, such as right-of-way monuments, 
fire hydrants, manholes, catch basins, etc. 

 
6.7.3.11 Indicate the type and size of each water line, sewer line, and 

service installed. 
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6.7.3.12 Station numbers identifying location of services, fittings, 
crossings, etc., shall begin at zero at each in-line valve.   The 
distance between valves shall be shown.  

 
6.7.3.13 Where more than one (1) type of material is used for water or 

sewer pipe, note the station of change from one material to 
another at the beginning of each change. 

 
6.7.3.14 Designate on the as-built drawings if metallic detectable tape 

has been installed. 
 
6.7.3.15 All appurtenances of water mains and force mains such as 

valve boxes and blow-offs shall be provided with station 
numbers.  Indicate by station the location of all fittings for water 
mains and wastewater force mains. 

 
6.7.3.16 Lengths of gravity sewer between manholes shall be shown on 

the drawings.  The plan section should indicate lengths as 
measured horizontally between manhole centerlines.  The 
profile section should indicate grades as measured from  inside 
manhole wall to  inside manhole wall (invert out to invert in). 

 
6.7.3.17 The actual elevation, based on USGS datum only, of manhole 

tops, inverts (including services and taps) and the actual gravity 
sewer slopes shall be shown. 

 
 
6.7.3.18 Sewer services are to be  stationed from the center line of the 

downstream manhole ring and cover. 
 
6.7.3.19 All privately owned sewer and water lines shall be indicated “as 

private”. 
 
6.7.3.20 As-built drawings shall be prepared by and bear the seal and 

signature of a Professional Engineer. 
 
6.7.3.21 The recorded plat or standard easement forms conveying 

easements and rights-of-way for the property to be served shall 
accompany the as-built drawings.  Drawings submitted without 
the required plat or easement document will be returned as 
incomplete. 
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6.8 CONTRACTOR'S AND DEVELOPER'S BILL OF SALE 
 
 The Commission will not accept any new water or sewer system 

extensions until the Developer has submitted an executed Bill of Sale.  
Examples of the Commission's Bill of Sale form are  shown in Appendix F.  
Blank copies are available from the Commission. 

 
 
6.9 SATISFACTORY COMPLETION 
 
 If all required documentation has been obtained and the final inspection by 

the Commission reveals no defects in materials or workmanship, the 
Commission may issue a Certificate of Satisfactory Completion.  The 
Commission shall be responsible for the general maintenance of the water 
and sewer system from the date of issuance of the Certificate.  All 
damages occurring to the work prior to issuance of the Certificate shall be 
repaired by the Contractor at no expense to the Commission.   

 
6.10 WARRANTY 
 
 The Developer shall warrant the project work to be free of defects in 

materials or workmanship for a period of one (1) year from the date of the 
Commission’s acceptance of the water or sewer system for permanent 
operation and maintenance. 
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SECTION 7.0 
 

MATERIAL SPECIFICATIONS FOR WATER SYSTEM EXTENSIONS 
 
 
7.1 GENERAL 
 
 The materials used for the construction of water mains and all accessories 

and appurtenances thereof shall be new, free of defects in product and 
workmanship and of the highest quality available in the industry.  Materials 
not specified but deemed equal to those specified may be approved for 
use provided the documentation and samples necessary for approval are 
provided to the Commission thirty (30) days prior to the ordering of said 
materials.  WRITTEN APPROVAL must be issued by the Commission 
before such material may be used in construction.  Current specifications 
(latest revisions) shall apply in all cases where materials are described by 
reference to published standards such as ASTM, AWWA, ANSI., etc. 

 
7.2 WATER MAIN AND FITTINGS 
 
 Water mains shall be constructed of polyvinyl chloride (PVC) or ductile 

iron pipe (DIP) at the option of the Developer or Engineer, except in 
instances where the Manual or the Commission specifically requires a 
particular pipe material be utilized for an installation.  All plastic pipe shall 
bear the seal of the National Sanitation Foundation. 

 
7.2.1 PVC water main four inches and larger shall be manufactured in 

accordance with AWWA Standard C-900.  The pipe shall have 
push-on type joints with elastomeric gaskets.  The pipe shall be 
pressure rated at 150 psi with a dimension ratio of 18 for both bell 
and pipe thickness.  Pipe shall be furnished in nominal twenty-foot 
(20’) lengths. 

 
7.2.2 PVC water main of two-inch (2”) size shall be Class 200 SDR 21 

conforming to ASTM D1784 and ASTM D2241 with "push-on" 
joints.  Fittings shall be Schedule 80 PVC with solvent weld joints 
and shall bear the NSF seal.  Pipe shall be furnished in nominal 
twenty-foot (20’) lengths. 

 
7.2.3 Tees, elbows and other fittings for PVC C-900 pipe and ductile iron 

pipe shall be of ductile iron unless otherwise permitted or required 
by the Commission.  Standard dimension fittings or compact fittings 
may be used in accordance with the requirements of this Section. 
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7.2.3.1 The interior of all fittings shall be cement mortar lined with 
an asphaltic coating in accordance with AWWA Standard 
C-104 (ANSI 21.4). The exterior of all fittings shall have a 
one (1) mil bituminous coating in accordance with AWWA 
Standard C-110 (ANSI A21.10). 

 
7.2.3.2 Compact fittings shall be ductile iron with either push-on or 

mechanical joints in accordance with ANSI/AWWA 
C153/A21.53-84.  Cement lining and asphaltic coating shall 
be provided in accordance with ANSI/AWWA C104/A21.4. 

   
7.2.3.3 Standard dimension fittings for PVC C-900 pipe and ductile 

iron pipe shall be of ductile iron with either "push-on" or 
mechanical joints (See Section 3.4.6.5). The fittings shall 
comply with all requirements of AWWA Standard C-110 
(ANSI A21.10) and shall be designed for a minimum 
working pressure of 150 psi plus 100 psi surge pressure. 

 
7.2.4 Ductile iron pipe for water mains shall be manufactured in 

conformance with AWWA C-151 and shall be cement-mortar lined 
with an asphaltic coating in accordance with AWWA C-104.  The 
exterior of the pipe shall be bituminous coated in accordance with 
AWWA C-151.  The minimum thickness Class of pipe shall be 
Class 50.  Pipe shall be furnished in nominal 18 or 20 foot lengths.  
Pipe joints for ductile iron pipe shall be "push-on" unless the 
additional pipe deflection allowed by mechanical joints is necessary 
or other considerations dictate the use of mechanical joints (See 
Section 3.4.6.5). The joints for ductile iron pipe shall conform to 
AWWA Standard C-111 revision (ANSI, A21.11). 

 
7.2.4.1 Polyethylene encasement shall be applied to all 

underground ductile iron pipe and fitting installations.  
Materials and installation procedures shall be in 
accordance with ANSI/AWWA C-105/A21.5-88. 

  
 7.2.5 Detectable marking tape shall be installed in accordance with   
  Section 3.4.7.6.  Tape shall be three (3) inches in width with a   
  minimum thickness of 0.5 millimeters (minimum solid center   
  foil thickness of 0.35 millimeters).  Color of the tape shall be   
  blue meeting the American Water Works Association color   
  code.  Tape shall read:  “Caution – Buried Water Line Below”.    
  Tape shall be manufactured by Lineguard, Inc., Pro-Line    
  Safety Products Co., Empire Level Mfg. Corp., or approved   
  equal.  

 
7.2.6  Restraint Devices 
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7.2.6.1 Restraint devices for use on ductile iron and C-900 PVC “push-

on” joints shall be constructed of high strength ductile iron, 
ASTM A536, Grade 65-45-12 and shall incorporate machined 
serrations on the inside diameter to provide positive restraint, 
exact fit, full circle contact and support of the pipe in an even 
and uniform manner.  Bolts and connecting hardware shall be of 
high strength, low alloy material in accordance with 
ANSI/AWWA C111/A21.11, latest revision thereof.  All devices 
shall have a safety factor of no less than 2:1 at the full rated 
pressure of the pipe on which it is installed.  They shall be UL 
listed and Factory Mutual approved.  Restraining devices shall 
be Uni-Flange Block Buster Series 1390-C, Star Pipe Products 
Allgrip series 3600 and Pipe Restrainers Series 1200S, or 
approved equal. 

  
7.2.6.2 Restraint devices for use on mechanical joint to C-900 PVC, 

shall be constructed of high strength ductile iron, conforming to 
the requirements of ASTM A536, Grade 65-45-12, and shall 
incorporate machined serrations on the inside diameter to 
provide positive restraint, exact fit, full circle contact and support 
of the pipe in an even and uniform manner.  Bolts and 
connecting hardware shall be of high strength low alloy material 
in accordance with ANSI/AWWA C111/A21.11, latest revision 
thereof.  All devices shall have a safety factor of no less than 
2:1 at the full rated pressure of the pipe on which it is installed.  
They shall be UL listed and Factory Mutual approved.  
Restraining devices shall be Uni-Flange Series 1500, Star Pipe 
Products, Allgrip Series 3600, Romac Industries, Inc GripRing 
or approved equal. 

 
7.2.6.3 Restraint devices for use on mechanical joint ductile iron, shall 

be constructed of high strength ductile iron, conforming to the 
requirements of ASTM A536, Grade 65-45-12, and shall 
incorporate machined serrations on the inside diameter to 
provide positive restraint, exact fit, full circle contact and support 
of the pipe in an even and uniform manner.  Bolts and 
connecting hardware shall be of high strength low alloy material 
in accordance with ANSI/AWWA C111/A21.11, latest revision 
thereof.  All devices shall have a safety factor of no less than 
2:1 at the full rated pressure of the pipe on which it is installed.  
They shall be UL listed and Factory Mutual approved.  
Restraining devices shall be Uni-Flange Series 1300-C, Star 
Pipe Products, Allgrip Series 3600, Romac Industries, Inc. 
GripRing or approved equal. 
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7.2.6.4 Locked hydrant tees and fittings for fire hydrants shall meet the 
requirements of AWWA Standard C-111 (ANSI A21-11).  
Locked tees shall be as manufactured by American Cast Iron 
Pipe Company, Clow, U.S. Pipe, or approved equal. 

 
7.2.6.5     Bolted Couplings for PVC C-900 pipe and ductile iron pipe shall 

be constructed of a center sleeve and end rings of ductile iron in 
accordance with ASTM A536.  Bolts and nuts shall be of high 
strength, low alloy steel per ASTM A242 and AWWA C-111.  
Center sleeve and end rings shall have a paint finish coat.  
Couplings shall be Ford Style FC1, Romac 501 Series, Smith 
Blair 441, or JCM 201. 

 
7.3 MAIN VALVES AND BOXES 

 
7.3.1 General 
 
 Main line valves for 12-inch nominal diameter mains and 

smaller shall be resilient-seated gate valves.  All larger water 
main valves shall be rubber seated butterfly valves.  Valve 
boxes shall be cast iron with traffic bearing capability. 

7.3.2 Gate Valves 
 
 Gate valves shall conform to the requirements of the latest 

revision of AWWA Specification C-509/C-515 for resilient-
seated gate valves. 

 
7.3.2.1 The valve body shall be ASTM A-126 Class B cast 

iron or ductile iron and shall conform to ASTM A395 
or ASTM A536.  In addition, ductile iron shall contain 
no more than 0.08 percent phosphorus. 

 
7.3.2.2 All interior valve parts and surfaces shall be of 

corrosion resistant materials or have an epoxy 
coating sufficient to prevent corrosion.  Such coating 
shall be recognized by the AWWA for potable water 
use.  Exterior valve parts and surfaces shall be 
epoxy coated or have the Standard AWWA coating. 

 
7.3.2.3 The valves shall open counterclockwise and have 

non-rising stem operation with 2-inch square 
operating nuts.  The maximum number of turns 
required to fully open or close the valve shall equal 
three times the pipe diameter plus two. 
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7.3.2.4 The stem shall be of corrosion resistant material and 
have "O” ring seals. 

 
7.3.2.5 Valves shall provide zero leakage at a working 

pressure of 200 psi in either direction of line flow. 
 
7.3.2.6 Valves shall have flange connections conforming to 

ANSI B16.1 Class 125 or mechanical joints 
conforming to AWWA C-111. 

 
7.3.2.7 Valves shall be manufactured by Clow, American  

Flow Control or Mueller. 
 

7.3.3 Butterfly Valves 
 
 Butterfly valves shall be rubber seated manufactured in 

conformance with AWWA C-504. 
 

7.3.3.1 The valve body shall be ASTM A-126 Class B cast 
iron. 

 
7.3.3.2 All interior valve parts and surfaces shall be of 

corrosion resistant materials or have a suitable 
epoxy coating recognized by the AWWA for potable 
water use.  Exterior valve parts and surfaces shall 
be epoxy coated or have the Standard AWWA 
coating. 

 
7.3.3.3 The shaft shall be of sufficient diameter and strength 

to comply with the requirements for maximum 
operating torque set forth in AWWA C 504 for Class 
150 B. 

 
7.3.3.4 Operation shall be by way of a geared actuator 

suitable for direct bury installations.  The maximum 
number of turns required to fully open or close the 
valve shall equal three times the pipe diameter plus 
two.  Access to the operating nut shall be provided 
by standard telescoping cast iron valve box in 
compliance with Section 7.3.4. 

7.3.3.5 Valves shall provide a bubble tight seal with a 
pressure differential of 150 psi in either direction of 
line flow. 
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7.3.3.6 Valves shall have flange connections conforming to 
ANSI B16.1 Class 125 or mechanical joints 
conforming to AWWA C-111. 

 
7.3.3.7 Valves shall be manufactured by Clow, American 

Flow Control, Mueller, or Pratt. 
 

7.3.4 Valve Boxes 
 

7.3.4.1 Valves 2” through 10” - Valve boxes shall be of cast 
 iron suitable for H-20 loading.  The manufacturer’s 

name and part number shall be cast into each 
component of the box.  The box shall be of   

 the telescoping (slip) type consisting of a base   
 section, center extensions as necessary, and a top   
 section with a cover marked "WATER".  Sections   
 shall be selected and installed such that a minimum   
 of four inches (4”) of future adjustment (upward and   
 downward) is possible without section removal or   
 replacement and without the use of adapters.  Valve 
 boxes and extensions shall be either of the   
 following: 

 
     - Tyler 
 

- -  East Jordan Iron Works Global Cast:  G-
8472 Slip-Type Valve Box Series 

  
  Valve boxes shall be installed in accordance with   
  the Standard Details. 
 

7.3.4.2 Valves 12” and Larger – Valve box shall consist of 
an East Jordan Iron Works – 157801 frame and 
cover with a valve box bottom and extensions, as 
needed in accordance with Section 7.3.4.1.  
Installation shall be in accordance with the Standard 
Details. 

 
 
 
 
 
 
 
 
7.4 HYDRANTS 
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7.4.1 Fire Hydrants 
 

7.4.1.1 Fire hydrants shall be in accordance with AWWA 
Standard C-502, latest revision thereof, suitable for 
an operating pressure of not less than 150 pounds 
per square inch and shall have a traffic breakable  
feature (safety flange and stem coupling), dry top, 
sealed lubrication reservoir and a main valve which 
is held closed with pressure.  The hydrant body 
shall be of cast iron with "O” ring seals and bronze 
threads on the seat ring and drain ring, and shall 
have two (2) 2-1/2-inch nozzles with caps having 
National Standard threads and one (1) 5-inch 
nozzle with a factory fitted Storz connection and 
cap. The hydrant main valve shall be a minimum of 
5-1/4 inches in diameter.  All continuously wetted 
hydrant parts and surfaces shall be of corrosion 
resistant materials or be epoxy coated with epoxy 
recognized by AWWA for potable water use.  The 
epoxy coating shall be of a color other than black 
(unless the word "epoxy" is stenciled on the base) 
to permit distinction between standard and epoxy 
coatings to be made easily.  Hydrants shall be 
American  Flow Control B-84-B-5, Clow Medallion 
or Mueller A-423. 

 
7.4.1.2 The inlet shoe for a fire hydrant shall have a six-

inch (6”) inside diameter and shall be cast or ductile 
iron with mechanical joint fittings in accordance 
with AWWA Standard C-110. 

 
7.4.2 Hydrants for Blow-Offs 

 
7.4.2.1 Blow-offs as provided for in Section 3.2.10.1 of the 

Manual shall be standard fire hydrants meeting the 
requirements of Section 7.4.1(above). 

 
7.4.2.2 Blow-offs as required by Sections 3.2.10.2 and 

3.2.10.3 of the Manual shall be as shown in the 
Standard Details. 
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7.5 WATER SERVICE MATERIALS 
 

7.5.1 Materials for ¾” and 1” Services 
 
 The materials for 3/4” and 1” services are identical except for 

the meter which is installed by the Commission.  Also, 
materials for 1-1/2” and 2” services are identical except for 
the meter vault which is installed by the Commission. 

 
7.5.1.1 Service saddles shall be made of materials conforming to 

AWWA copper alloy No. C83600 with 1" (AWWA) CC outlet 
thread and an O-Ring cemented in a confined groove.  Service 
saddles shall be only those listed below. 

 
TYPE MAIN DIA APPROVED SADDLE MFS & MOD # 

PVC (IPS) 2” Ford S70-204, Hayes 527A.0400 Series, 
Mueller H-13420, 
A Y McDonald Style 3801 

ACP/DIP/CIP 4”-12” Ford Style 202B, AY McDonald #3825 
Mueller BR 2 B Series 

PVC (C-900) 4”-12” Ford S90 Series, Hayes 529 Series, 
Mueller H-13440 through H-13444 Series, 
A Y McDonald Style 3805 

PVC (Sch 40 & IPS) 
Steel Pipe 

4”-12” Ford S70 Series, Hayes 527 Series, 
Mueller H-13428 through H-13435 Series, 
A Y McDonald Style 3801 

 
7.5.1.2 One inch (1”) corporation stops shall be bronze body with  

(AWWA) CC tapered threaded inlet and compression connection 
outlet.  Stops shall be Hayes  4400CJ, Mueller P-15008,  Ford 
F1000-4, A Y McDonald 4701-22,  or approved equal. 

 
7.5.1.3 Service tubing shall be one inch (1”) diameter seamless copper 

type K suitable for underground water services.  Materials shall 
be supplied in conformance with ASTM B88, type K. 

 
7.5.1.4 One inch (1”) angle ball valve meter stops shall be bronze body 

with compression seal inlet connection and threaded outlet for 
meter connection.  Stops shall be Ford BA43-444W, Hayes 
252OCJ, A Y McDonald 4602B-22, Mueller P-24258 or approved 
equal. 
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7.5.1.5 Service Couplings for 1” water services shall be bronze body 
with compression seal inlet connections with a stainless steel 
set screw.  Couplings shall be Ford C44-44, Hayes 5615CJ, A Y 
McDonald 4758-22, Mueller P-15403, or approved equal. 

 
7.5.1.6 Water meter boxes shall be manufactured of Class 30 cast iron 

in conformance with ASTM-A48 (latest revision thereof).  The 
manufacturer’s name and part number shall be cast into each 
component and the words “water meter” shall be cast into the 
cover.  Boxes shall be  Vulcan Foundry G8404-1 Frame with G-
8404 lid, Sigma MB 382 or Capitol Foundary MBX-1. 

 
7.5.2 Materials for 1-1/2” and 2” Services 
 

7.5.2.1 Service saddles shall be made of materials conforming to AWWA 
copper alloy No.  C83600 with 2” (NPT) FIP outlet thread and an 
O-Ring cemented in a confined groove.  Service saddles shall be 
only those listed below. 

 
 

TYPE MAIN DIA APPROVED SADDLE MFS & MOD # 
PVC (IPS & Sch 40) 4”-12” Ford S71 Series, Hayes 527P Series, 

A Y McDonald Style 3802 
ACP/DIP/CIP 4”-12” Ford Style 202B, AY McDonald #3826 

Mueller BR 2 B Series 
PVC (C-900) 4”-12” Ford  S91Series, Hayes 529P Series, 

Mueller H-13490 through H-13494 Series, 
A Y McDonald Style 3806 

  
7.5.2.2 Ball valves shall be bronze body with tee head.  

The turn required to travel from fully closed to fully 
open position shall be 90 degrees.  Ball valves 
shall incorporate a check allowing a maximum turn 
of 90o.  Ball valves shall be Hayes 4300, Ford B11-
777 A Y McDonald 6101, Mueller B-20283 or 
approved equal. 

 
7.5.2.3 Service pipe shall be PVC Class 200 (IPS) 

conforming to the latest revisions of ASTM D1784 
and ASTM D2241.  The pipe joints shall be of the 
integral bell type with rubber gaskets conforming 
to ASTM D3139 and F477.   
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The pipe shall be SDR 21 and shall bear the 
National Sanitation Foundation seal for potable 
water.  Fittings shall be schedule 80 PVC with 
solvent weld joints. 

 
7.5.3 Materials for Services Larger Than 2” 
 
 The materials for services larger than 2” shall be identical to 

those required for water mains. 
 

7.6 BACKFLOW PREVENTION  ASSEMBLIES 
 

 Control  assemblies such as reduced pressure 
principal assemblies, double check valve assemblies 
and double detector check valve assemblies shall be 
limited to those approved by the Commission and the 
Foundation for Cross-Connection Control and 
Hydraulic Research, University of Southern California.  
Devices shall be utilized where required by Section 18 
of the Terms and Conditions. 

 
7.7 TAPPING SLEEVES 
 
 Tapping sleeves shall be all stainless steel body and flange with a 

full circumferential gasket, or ductile iron body, mechanical joint  
designed to accommodate a minimum operating pressure of 150 
pounds per square inch.  All tapping sleeves shall be pressure 
tested prior to tapping the main.  Stainless steel tapping sleeves 
shall be Ford Model  FAST, JCM Model 432, Mueller Model H304 
or Romac Model SST.  Ductile iron body, mechanical joint sleeves 
shall meet the requirements of Section 7.2.3 of this Manual. 

 
7.7.1 Tapping Valves 
 
 Tapping valves shall conform to the requirements of the 

latest revision of AWWA Specification C-509 for resilient- 
seated gate valves.  The valve body shall be ASTM A-126 
Class B cast iron.  All internal valve parts and surfaces shall 
be of corrosion resistant materials or have an epoxy coating 
sufficient to prevent corrosion.  Such coating shall be 
recognized by the AWWA for potable water use.  Exterior 
valve parts and surfaces shall be epoxy coated or have the 
Standard AWWA coating.  The valves shall open 
counterclockwise and have non-rising stem operation with a 
two-inch square operating nut.  The maximum number of 
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turns required to fully open or close the valve shall equal 
three times the pipe diameter plus two.   

 The stem shall be of corrosion resistant material and have 0-
ring seals.  Valves shall provide zero leakage at a working 
pressure of 200 psi in either direction of line flow.  Valves 
shall have a flange connection conforming to ANSI B16.1 
Class 125 and a mechanical joint conforming to AWWA C-
111.  Valves shall be manufactured by Mueller, Clow or 
American Flow Control.  Tapping valves shall be installed 
and pressure tested prior to tapping the water line. 

 
7.8 AIR RELEASE VALVES 
 
 Air release valves shall be manually operated valves unless 

otherwise required by the Commission. 
 

7.8.1 Manual Air Release Valves 
 
Manual air relief valves shall be of materials identical to 
those of a one-inch (1”) service with the exception that 1) a 
service saddle or clamp is required (no direct tapping is 
permitted), and 2) the tap shall be made at the top (crown) of 
the main. 
 

7.8.2 Automatic Air Release Valves 
 
Automatic air release valves shall be small orifice valves designed 
for the working pressure which will exist in the main at the point of 
placement.  The design and selection of automatic air release 
valves shall be in accordance with the direction of the Commission 
and shall be handled on a case by case basis. 

 
7.9 STEEL ENCASEMENT PIPE 

 
7.9.1 Steel encasement pipe shall be spiral welded or smooth wall 

seamless, consisting of grade "B" steel with a minimum yield 
strength of 35,000 psi and manufactured in accordance with ASTM 
A139 and A283.  The pipe thickness shall be in accordance with the 
requirements of the right-of-way owner, but in no case less than 
that shown in the following table.  The ends shall be beveled and 
prepared for field welding at the circumferential joints. 
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MINIMUM WALL THICKNESS FOR STEEL ENCASEMENT PIPE 
 

Nominal Diameter 
in inches 

Minimum Thickness 
in inches 

4-12 3/4 0.188 
14 0.219 

16-18 0.250 
20 0.281 
22 0.312 
24 0.344 
26 0.375 

28-30 0.406 
32 0.438 

34-36 0.469 
38-42 0.500 

 
7.9.2 The encasement pipe shall be uncoated inside and out unless 

required otherwise by the right-of-way owner or the Commission. 
 
7.9.3   Encasement pipe and joints shall be of leak proof construction, 
 capable of withstanding design loading.  The inside diameter of 

the encasement pipe shall be at least 2 inches greater than the 
largest outside diameter of the carrier pipe, joints or couplings, for 
carrier pipe less than 6 inches in diameter; and at least 4 inches 
greater for carrier pipe 6 inches and larger in diameter.   In 
general, to determine the casing size you should double the size 
of the carrier pipe, i.e., a 6” carrier pipe requires a 12” casing pipe.  
The engineer shall verify the clearance is sufficient to allow the 
carrier pipe to be removed without disturbing the casing pipe. 
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SECTION 8.0 
 

MATERIAL SPECIFICATIONS FOR WASTEWATER SYSTEM EXTENSIONS 
 
 

8.1   GENERAL 
 
 The materials used for the construction of sewer extensions and all 

accessories and appurtenances thereof shall be new, free of 
defects in product workmanship and of the highest quality available 
in the industry.  Materials not specified but deemed equal to those 
specified may be approved for use provided the documentation and 
samples necessary for approval are provided to the Commission 
thirty (30) days prior to the ordering of said materials.  WRITTEN 
APPROVAL must be issued by the Commission before such 
material may be used in construction.  Current specifications (latest 
revisions) shall apply in all cases where materials are described by 
reference to published standards such as ASTM, ANSI, etc. 

 
8.2      GRAVITY SEWER PIPE AND FITTINGS 
 
 Gravity sewers shall be constructed of ABS composite (truss) pipe, 

PVC composite (truss) pipe, PVC pipe (in accordance with Section 
8.2.4 and 8.2.5) ductile iron pipe, or extra strength vitrified clay 
pipe, at the option of the Engineer or Developer, except for 
circumstances where the Manual or the Commission specifically 
requires a particular pipe material be utilized for an installation. 

 
8.2.1 ABS Composite Pipe 
 
 ABS pipe shall conform to the requirements of ASTM D2680, 

Standard Specification for Acrylonitrile-Butadiene-Styrene 
Composite pipe.  Joints and fabricated fittings shall be 
chemically welded using a cement and primer recommended 
by the pipe manufacturer.  The pipe shall be similar in all 
respects to Armco Truss Pipe as manufactured by Contech 
Construction Products, Inc.  ABS pipe shall be supplied in 
12.5-foot lengths. 

 
8.2.2 Ductile Iron Pipe 

 
8.2.2.1 All ductile iron pipe shall be manufactured in 

compliance with ANSI Standard A21.51. The 
interior of the pipe shall be cement-mortar lined in 
accordance with ANSI A21.4.  
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The exterior of the pipe shall have a one (1) mil 
bituminous coating in accordance with ANSI 
A21.51. The thickness class for ductile iron pipe 
shall be Class 50 unless required otherwise by the 
Commission.  Pipe shall be in nominal 18-20 foot 
laying lengths.  The pipe joints for ductile iron pipe 
shall be "push-on" manufactured in accordance 
with ANSI 21.11. Where fittings are required, as in 
the installation of drop manholes, the fittings shall 
conform to the requirements of Section 7.2.3 for 
water main fittings. 
 

8.2.2.2 Polyethylene encasement shall be applied to all 
underground ductile iron pipe installations.  
Materials and installation procedures shall be in 
accordance with ANSI/AWWA C105/A21.5.88. 

 
8.2.3 Vitrified Clay Pipe 
 
 Vitrified clay sewer pipe shall be extra strength, unglazed, 

conforming to ASTM C700.  Pipe shall have polyester joint 
material as manufactured by Logan Pipe or approved equal.  
Joints for vitrified clay pipe shall be in accordance with 
ASTM C425 for joints using materials having resilient 
properties. 

 
8.2.4 Polyvinyl Chloride (PVC) Pipe 8"-15" 
 
 PVC pipe shall conform to the requirements of ASTM D3034 

(SDR35).  Joints and fabricated fittings shall be elastomeric 
(gasket) joints and shall be assembled in accordance with 
the pipe manufacturer's recommendations and Specification 
D3212.  Gaskets shall meet the requirements of ASTM 
F477.  Minimum cell class shall be 12454B.  PVC pipe shall 
be supplied in 13.0-foot lengths. 

 
8.2.5 Polyvinyl Chloride (PVC) Pipe 18” - 24” 
 
 PVC pipe shall conform to the requirements of ASTM F679 

(wall thickness T-1).  Joints and fabricated fittings shall be 
elastomeric (gasket) joints and shall be assembled in 
accordance with the pipe manufacturer’s recommendations.  
Gaskets shall meet the requirements of ASTM F477.  
Minimum cell class shall be 12454C.  PVC pipe shall be 
supplied in 13.0-foot lengths. 
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8.2.6 PVC Composite Pipe 
 
 PVC composite pipe shall conform to the requirements of 

ASTM D2680, Standard Specification for Poly (Vinyl 
Chloride).  Joints and fabricated fittings shall be elastomeric 
(gasket) joints and shall be assembled in accordance with 
the manufacturer's recommendations.  Minimum cell class 
shall be 12454B.  The pipe shall be similar in all respects to 
Armco Truss Pipe as manufactured by Contech Construction 
Products, Inc.  PVC composite pipe shall be supplied in 
12.5-foot lengths. 

 
8.2.7 Sewer Service Pipe 
 
 Sewer service pipe shall be Schedule 40 PVC-Drain, Waste 

and Vent (DWV) pipe in accordance with ASTM D2665 and 
ASTM D1785.  Cleanouts shall be constructed of pipe and 
fittings which also meet the ASTM requirement for Schedule 
40 PVC-DWV pipe.  Cleanout caps shall be Charlotte 110 or 
Jones BP134CSK flush cap   Cleanouts located in traffic or 
paved areas shall be installed with a sewer cleanout box set 
to finished grade as shown in the standard details. 

 
8.2.8 Service Fittings 

 
8.2.8.1 Service saddles for use with ABS composite 

sewers shall be ABS saddle wyes as manufactured 
by Contech Construction Products, Inc. or 
approved equal.  Wyes shall be chemically welded 
using the manufacturer's recommended primer, 
cement, and stainless steel bands. 

 
8.2.8.2 Services from vitrified clay sewers shall be made 

by means of wye branches conforming to ASTM 
700. 

 
8.2.8.3 Service from ductile iron pipe less than 18” in 

diameter shall be provided by means of ductile 
iron wyes meeting the requirements for water main 
fittings as given in Section 7.2.3 of the Manual.  
Services from ductile iron pipe 18" in diameter and 
larger shall be provided by ductile iron wyes 
unless an alternate method, acceptable to the 
Commission, offers significant economy without 
sacrificing performance. 
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8.2.8.4 Service fittings for use on PVC composite pipe 
shall be PVC standard gasketed wyes  
manufactured or approved by the pipe 
manufacturer and shall conform to the 
requirements of ASTM D2680.   

8.2.8.5 Service fittings for use on PVC (SDR35) pipe shall 
be a standard gasketed wyes,  manufactured or 
approved by the pipe manufacturer and shall 
conform to the requirements of ASTM D3034.   

8.2.8.6 Service fittings for use on PVC pipe sizes 18 to 27 
inches shall be standard gasketed wyes 
manufactured or approved by the pipe 
manufacturer and shall conform to the 
requirements of ASTM F679. 

 
8.2.9 Manhole Vent Piping 

  
 Pipe and fittings used on manhole vents shall be Ductile Iron 

in accordance with Section 8.2.2. 
 

8.2.10 Transition Couplings For Gravity Sewers 
 
8.2.10.1 The preferred transition connection between 

different sewer line materials shall be a standard 
manhole installation. 

 
8.2.10.2 Pipe material changes between manholes may be 

permitted provided there is not a substantial 
difference in inside diameters, a smooth uniform 
flow line is maintained, and a watertight rubber 
sleeve or mechanical coupler conforming to ASTM 
C-425 is used to make the transition.  All metal 
hardware shall be stainless steel.  Transition 
sleeves shall be manufactured by Fernco or 
Indiana Seal. 

 
8.3 STEEL ENCASEMENT PIPE 
 
 Steel encasement pipe shall be of ASTM A139 Grade B Steel.  The 

encasement pipe shall meet the requirements of Section 7.9 of the 
Manual. 
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8.4 MANHOLES 
 

8.4.1 Manholes shall be precast and have a monolithic bottom 
section unless otherwise approved by the Commission in 
writing.  Manholes with a depth greater than 6 feet shall have 
eccentric cones, manholes with a depth of 6 feet or less shall 
have  a  concentric cone.  Manholes shall conform to ASTM 
C-478.  Joints shall be water tight and conform to  the ASTM 
C478 standard for section joints designed for cold applied 
sealing compound. The sealing compound shall be CPS-
210,   Concrete Products Supply Company ,Concrete 
Sealants or approved equal. 

 
8.4.2 Flat top manholes for gravity sewers shall be used only 

when approved in writing on a case by case basis by the 
Commission.  Manholes of depth less than four feet (4' ) as 
measured from the top of the ring and cover to the lowest 
pipe invert shall require special design considerations.  Shop 
Drawings shall be submitted to the Commission for such 
manholes.  

 
8.4.3   The minimum inside diameter of manholes shall be 4.0 feet.        

Larger manholes shall be required for gravity sewers twenty 
inches (20”) in diameter and larger.  See the Standard 
Details. 

 
8.4.4 Manholes more than twelve feet (12’) in depth, as measured 

from the top of the ring and cover to the lowest invert, or as 
measured from surrounding finished ground elevation at the 
manhole location to the lowest manhole invert, whichever is 
greater, shall have an integral precast extended base as 
shown in the Standard Details. 
 

8.4.5 Points of exit and entry for all pipe including services; shall 
be provided with flexible manhole sleeves and all stainless 
steel take up clamps in accordance with ASTM C-923.  
Manholes exceeding twenty-three feet in depth shall require 
a certification from the manufacturer that the flexible sleeves 
provided are capable of withstanding a hydrostatic pressure 
equal to the depth of the installed manhole.  Points of entry 
for mains or services which are added after fabrication of the 
manhole shall be provided by coring and installation of a 
flexible sleeve.  All pipes shall extend through the manhole 
walls a minimum of 2 inches. Core holes, factory or field 
installed, shall be surrounded by no less than four inches 
(4”) of full wall cross-sectional thickness.  
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8.4.6 Manholes with preformed invert channels and benches may 

be utilized.  Preformed invert channels must conform with 
Section 4.2.6.5 of the Manual.  Points of pipe exit and entry 
shall conform with Section 8.4.5 of the Manual.  Manholes 
with inverts that are field constructed shall be done in 
accordance with the Standard Details. 

 
8.4.7 Manhole rings and covers shall be manufactured in the USA 

of Class 30, gray cast iron conforming to the requirements of 
ASTM-A48 (latest revision thereof).  The manufacturer's 
name and part number shall be cast into each component 
and the words "Sanitary Sewer" shall be cast into the cover.  
Pick holes shall be the non-penetrating type.  Bearing 
surfaces of both ring and cover shall be machined to insure 
proper fit and to prevent rattling.   

 
 

APPROVED MANHOLE RING AND COVERS 
 Model No. Manufacturer 
Standard V-1384 East Jordan Iron 

Works/Vulcan Foundry  
 USF 669 Frame & KLCover US Foundry 
Low Profile V-1384-3 East Jordan Iron Works/Vulca

Foundry 
 USF 664 Frame & KL Cover US Foundry 
Watertight 202701 East Jordan Iron Works/Vulca

Foundry 
 USF 710 Frame & LJ-SSG Cover US Foundry 
Locking 202704 East Jordan Iron Works/Vulca

Foundry 
 USF 710 Frame & LJ-SSG-LOC Cover US Foundry 
 

 Watertight units, when required to be lockable, shall contain 
a locking device comprised of a stainless steel pentagon 
head bolt locking device which functions in the manner of a 
quarter turn fastener, as a part of the cover.  The low profile 
ring is to be used only when grades will not allow use of a 
standard height casting.  All castings shall meet industry 
standards in regard to appearance and tolerances for 
dimensions and weight.   

 
8.4.8 Manhole steps shall be constructed of 1/2” Grade 60 steel 

bars with a plastic coating and shall meet Federal 
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Specification RR--F-621C.  Maximum vertical step spacing 
shall be sixteen inches (16") on center. 

8.5 FORCE MAIN PIPE AND APPURTENANCES 
 

8.5.1 Sewer force main pipe shall be a minimum of Class 200 PVC 
pipe or Class 50 ductile iron pipe. 

 
8.5.1.1 PVC shall be Class 200 SDR 21 conforming to 

ASTM D1784 and ASTM D2241 (latest revisions).  
Fittings for PVC force main shall be ductile iron 
meeting the requirements of ANSI A21.10 and shall 
be designed for a minimum working pressure of 
150 psi plus 100 psi surge pressure.  The interior of 
all fittings shall be cement-mortar lined in 
accordance with ANSI 21.4 and the exterior of the 
fittings shall be bituminous coated in accordance 
with ANSI 21.51. 

 
8.5.1.2 Ductile iron force main and fittings shall meet the 

requirements for ductile iron water main set forth in 
Section  8.2.2. 

 
8.5.1.3 All force mains shall include installation of a tee 

and valve with  6” quick connect and cap outlet to 
allow for future temporary bypassing of the pump 
station.  This arrangement shall be installed on the 
discharge side of the pump station concrete valve 
vault. 

 
8.5.2 Force Main Valves 

 
8.5.2.1 Plug valves for sewage service shall be non-

lubricated eccentric type plug valves, with cast iron 
body, resilient faced plug suitable for sewage 
service.  Valves shall utilize a corrosion resistant 
seat material of ninety percent (90%) welded 
nickel machined to a smooth surface as per 
AWWA C-507-. All valve parts and surfaces shall 
be of corrosion resistant materials or have an 
epoxy coating sufficient to prevent corrosion.  
Bearings shall be sleeve-type, replaceable, 
stainless steel per AWWA C-507. Valve packing 
area shall comply with AWWA C-507 by using a 
multi V-ring configuration that is adjustable and 
field replaceable.  Valves shall have flanged faces 
drilled in accordance with American Standard for 
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125 pounds and shall be suitable for an operating 
pressure of 175 psi.   
Plug valves eight inches (8") and larger shall be 
geared to provide suitable  operation of the valve.  
Plug valves shall be as manufactured by Dezurik 
or approved equal. 

 
8.5.2.2 Resilient seated gate valves shall comply with the 

requirements of AWWA.  The valve body shall be 
ASTM A-126 Class B cast iron.  All valve parts and 
surfaces shall be of corrosion resistant materials or 
have an epoxy coating sufficient to prevent 
corrosion.  The valves shall open counterclockwise 
and have non-rising stem operation with 2-inch 
square operating nuts.  The stem shall be of 
corrosion resistant material and have "O” ring 
seals.  Valves shall provide zero leakage at a 
working pressure of 200 psi in either direction of 
line flow.  Valves shall be manufactured by 
American Flow Control, Clow, or Mueller. 

 
8.5.3 Check Valves 
 
 Check valves, unless otherwise directed by the Commission, 

shall be lever and  spring type, iron body, bronze mounted 
with pin, seat ring and disc of brass or bronze designed for 
working pressure of not less than 150 pounds per square 
inch.  Valves shall have a suitable opening for cleaning 
without disconnection from the pipe.  Valves shall be 
manufactured by American Flow Control, Mueller or Clow. 

 
8.5.4 Air Relief Valves 
 
 Air relief valves shall be manually operated unless otherwise 

required by the Commission. 
 

8.5.4.1 Manual air relief valves shall be identical to the 
valve described in Section 7.8.1 of the Manual, 
except that 1) the control valve shall be installed in 
a standard manhole, and 2) the service tubing shall 
be SDR 9 polyethylene in lieu of copper. 

 
8.5.4.2 The design and selection of automatic air release 

valves shall be in accordance with the direction of 
the Commission and shall be handled on a case by 
case basis. 
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8.6 WASTEWATER PUMP STATIONS 

 
8.6.1 Pumping stations shall be of the submersible pump type, 

unless specifically approved otherwise by the Commission.  
The stations shall be equipped with a minimum of two (2) 
pumps, each capable of pumping at a rate equal to the peak 
design flow.  The pumps installed in duplex pumping stations 
shall be of equal capacity. 

 
8.6.2 Sewage pumping stations, structures, controls, and 

appurtenances shall withstand the 100-year flood without 
physical damage.  Pumping stations shall not be located in 
areas subject to frequent flooding (areas inundated by the 
10-year or greater frequency flood). 

 
8.6.3 All sewage pump stations which are adjacent to streams 

classified as A-I, A-II or B waters shall be equipped with an 
alternate power source.  Alternate power sources include on 
site standby power, dual power feed from separate electric 
substations, or portable generator. 

 
8.6.4 All pump stations shall include a separate concrete valve 

vault suitable for an H-20 highway loading which shall house 
a  lever and spring type check valve and pressure gauge for 
each pump discharge line.  These valves shall be of the 
same size as the discharge pipes and shall meet the 
requirements of Section 8.5. 

 
8.6.5 Wet wells shall be constructed of precast reinforced concrete 

manhole sections unless otherwise directed by the 
Commission.  The sections shall conform to ASTM 
Specification C 478.  The inside diameter of the wet well 
shall be no less than that required for installation and 
removal of the pump equipment and in no case less than 6.0 
feet inside diameter.  Wet wells shall be provided with base 
slabs meeting all applicable requirements of the ACI Code 
and of sufficient dimensions to protect the wet well from 
settlement and from flotation.  Top slab shall be suitable for 
H-20 highway loading.  Joint sealant shall be in conformance 
with Section 8.4.1. of this Manual.  The interior of the wet 
well shall receive two (2) coats of Koppers "Super Service 
Black", or a suitable coal tar epoxy of at least 24-mil 
thickness.  Wet wells shall be properly vented.  Pipe and 
fittings used on vents shall be Ductile Iron in accordance 
with Section 8.2.2. 
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Reinforced concrete used in the construction of slabs and 
other structures related to wet wells shall conform to 
applicable sections of the NCDOT Standard Specifications 
for Roads and Structures.  Concrete used in structures shall 
be Class A, 4,000 psi compressive strength, in accordance 
with Section 900.  Reinforcing steel shall conform to ASTM 
A615 (Grade 60.  Steel-mesh reinforcement shall conform to 
A185.  Cover slabs for wet wells and valve vaults shall be 
specially reinforced at hatch openings. 
 
Mortar shall meet the requirements of ASTM C144 for 
aggregate and strength.  No mortar shall be used which has 
been mixed longer than forty-five (45) minutes.   
 

8.6.6 Pumps 
 
 Pumps shall be as manufactured by Flygt, Hydromatic, or  

Fairbanks Morse.  The pumps shall be suitable for pumping 
raw, unscreened sewage.  The discharge connection elbow 
shall be permanently installed in the wet well along with the 
discharge piping.  The pump(s) shall be automatically 
connected to the discharge connection elbow when lowered 
into place, and shall be easily removed for inspection or 
service.  There shall be no need for personnel to enter pump 
well.  Sealing of the pumping unit to the discharge 
connection elbow shall be accomplished by a simple linear 
downward motion of the pump.  A sliding guide bracket shall 
be an integral part of the pump unit.  The entire weight of the 
pumping unit shall be guided by no less than two (2) guide 
bars and pressed tightly against the discharge connection 
elbow with metal-to-metal contact.  Sealing of the discharge 
interface by means of diaphragm, 0-ring, or other devices 
will not be acceptable.  No portion of the pump shall bear 
directly on the floor of the wetwell.  The pump, with its 
appurtenances and cable shall be capable of continuous 
submergence underwater without loss of watertight integrity 
to a depth of sixty-five feet (65'). 

 
8.6.7 Pump Construction 
 
 Major pump components shall be of gray cast iron, Class 30, 

with smooth surfaces devoid of blow holes and other 
irregularities.  All exposed nuts and bolts shall be of stainless 
steel 300 series .   
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 All surfaces coming into contact with sewage other than 
stainless steel or brass, shall be protected by an approved 
sewage resistant coating (Tnemec series epoxy or approved 
equal).  All mating surfaces where watertight sealing is 
required shall be machined and fitted with rubber 0-rings. 

 
 Discharge fitting shall be such that sealing is accomplished 

by metal-to-metal contact between machined surfaces.  No 
secondary sealing compounds, rectangular gaskets, elliptical 
0-rings, grease or other devices shall be used. 

 
8.6.8 Cable 
 
 The cable entry shall be an integral part of the stator casing.  

As a minimum the cable entry shall be comprised of a single 
cylindrical elastomer grommet, flanked by washers and a 
ferrule designed with close tolerance fit against the cable 
outside diameter and the entry inside diameter, or shall be 
triple protected with a compression fitting and two epoxy 
potted areas at the power cord entry to the pump.   

 
8.6.9 Motor 
 
 Pump motor shall be squirrel-cage, induction, shell type 

design, housed in a watertight chamber.  The stator winding 
and stator leads shall be insulated with moisture resistant 
Class F insulation which will resist a temperature of l55 
degrees C (311 F).  The stator shall be dipped and baked 
three (3) times in Class F varnish.  The motor shall be 
designed for continuous duty, capable of sustaining a 
minimum of ten (10) starts per hour and shall be thermally 
protected.    Motor shall be NEMA design B.  Each unit shall 
be provided with an adequately designed cooling system.  
Thermal radiators (cooling fins) integral to the stator housing, 
shall be adequate to provide the cooling required by the 
motor.  Water jackets or other devices shall not be 
necessary for continuous pumping at sump liquid levels 
below midpoint of stator housing. 

 
8.6.10 Shaft 
 
 The pump shaft shall be of stainless steel  300 or 400 series.  

The shaft shall be designed with a constant outside diameter 
for its entire length and without machined shoulders for 
bearings.   
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 Sleeve spacers between rotor and bearings shall be 
sufficient to provide shoulder function for the bearings.  A 
surface finish with minimum roughness values of 12 micro-
inches shall be required. 

 
8.6.11 Seals 
 
 Each pump shall be provided with two separate  tandem 

mechanical rotating shaft seal system.  Seals shall run in an 
oil reservoir.  Seal failure sensors shall be included. Lapped 
seal faces shall be hydrodynamically lubricated at a constant 
rate.  The  seal units  shall contain one (1) stationary carbon 
and one (1) positively driven rotating tungsten carbide or 
ceramic ring.    Each interface shall be held in contact by its 
own spring system.  The seals shall require neither 
maintenance nor adjustment, but shall be easily inspected 
and replaceable.  Each pump shall be provided with an oil 
chamber for the shaft sealing system.  The oil chamber shall 
be designed to assure that air is left in the oil chamber, to 
absorb the expansion of the oil due to temperature 
variations.  The drain and inspection plug, with positive anti-
leak seal shall be easily accessible from the outside. 

 
8.6.12 Bearings 
 
 The pump shaft shall rotate on two (2) permanently 

lubricated bearings or continuously lubricated in an oil bath 
with a minimum B-10 life expectancy rating.  The upper 
bearing shall be a single row ball bearing and the lower 
bearing a two (2) row angular contact ball bearing. 

 
8.6.13 Impeller 
 
 The impeller shall be of gray cast iron, Class 30, dynamically 

balanced, double shrouded non-clogging design having a 
long thrulet without acute turns.  The impeller shall be 
capable of handling solids, fibrous materials, heavy sludge 
and other matter found in normal sewage applications.  The 
impeller shall be of a single or two vane design.  The pump 
manufacturer shall, upon request, furnish mass moment of 
inertia data for the proposed impeller.  The impeller shall be 
capable of passing a minimum 3" solid sphere.  The fit 
between the impeller and the shaft shall be a sliding fit  on a 
key with a impeller nut which can be tightened and locked 
down with a set screw or a nylok keeper. 
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8.6.14 Volute 
 
 The volute shall be of single piece design and shall have 

smooth fluid passages large enough at all points to pass any 
size solids, which can pass through the impeller. 

 
8.6.15  Wearing Ring 
 
 A wearing ring system shall be installed to provide efficient 

sealing between the volute and impeller.  The stationary 
wear ring shall be  made of  stainless steel or nitrile rubber.  
The rotating wear ring  shall be made of stainless steel.  The 
wear rings are to be drive fitted to the impeller and volute 
inlet. 

 
8.6.16 Power Cord 
 

The electrical power cord shall be water resistant, rated 600 
volt, 60o C, be UL and CSA approved.  Cable sizing shall 
conform to NEC specifications for pump motors.  
The pump motor cable, installed, shall be continuous without 
splices and shall be suitable for submersible pump 
application  which  shall be indicated by a code or legend 
permanently embossed on the cable.   

 
8.6.17 Guide Bars 
 
 Lower guide bar holders shall be integral with discharge 

connection.  Guide bars shall be of at least standard weight 
galvanized steel pipe.  The guide bars shall not support any 
portion of the weight of the pump. 

 
8.6.18 Controls 
 
 For each pump motor, there shall be included: a combination 

overload breaker, with manual reset for dual protection 
against current overloads and short-circuit protection, 
overload relay to be precalibrated to match motor 
characteristics and factory sealed to insure trip setting is 
tamper proof; across-the-line magnetic starter and  
hand/off/automatic selector switch.  Soft starts are not 
acceptable on applications under 25 horsepower.  Variable 
frequency drives may be required on certain applications as 
deemed necessary by the Commission.   
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 A twenty-four (24) volt control circuit transformer with 
disconnect circuit breaker and overload protection shall be 
included with an automatic, electric alternator for  a duplex 
station (providing alternating operation of pumps under 
normal conditions, or in cases of high level, allowing both 
pumps to operate simultaneously).  A terminal board for 
connection of level sensors shall be provided.  All items 
inside or on the panel shall be adequately labeled.  
Provisions shall be made to provide the following signals to 
an autodialer: 

 
(1)  Wet well high water alarm 
(2) Phase failure or unbalance 
(3) Pump  motor overload 1 & 2 
(4) Pump seal failure  1 & 2 

(5)  Pump runtime status  1 & 2                                 
                                (6)  Entry alarm 
                                   

The following items shall be provided with the panel: 
 
(1) NEMA 4 watertight, lockable enclosure with swing out 

panel allowing access to terminal board. 
(2) High Level Alarm 

(a) Alarm light with cage protector 
(b) Alarm bell 
(c) Panel powered contact 
(d) Unpowered contact 

(3) Condensation heater 
(4) Running time meter(s) 
(5) Pump run light(s) 
(6) Lightning arrestor 
(7) Pedestal mounting 
(8) Pole mounting bracket 
(9) 110V GFI protected duplex receptacle - minimum 25A 

rating 
(10)  Autodialer (Raco Verbatim) Series VSS eight channel 

minimum capable of tracking run time, Royce eight 
channel minimum capable of tracking run time or as 
approved by GUC. 

 
8.6.19 Liquid Level Sensors 
 
 Level sensors shall be mercury switches encapsulated in a 

buoyant waterproof housing with a two (2) conductor, 16 
AWA, Type SJO cable.    A chain and anchor assembly  of 
noncorrosive materials shall be provided.  
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8.6.20 Piping and Valves 
 
 Discharge piping shall be ductile iron pipe meeting the 

requirements of Section 7.2.4 of the Manual.  Fittings for 
discharge piping shall comply with all applicable provisions 
of ANSI 21.10 and have a cement-mortar lining in 
accordance with ANSI 21.4. Joints for discharge piping shall 
be flanged and shall comply with ANSI B16.1. Discharge 
piping shall include swing check valve(s) of the outside lever 
and  spring type, eccentric plug valves(s) or gate valve(s) 
and all necessary fittings and tees.  Where piping passes 
through a wall, nonshrink grout or other approved means 
shall be used to make a watertight joint. 

 
8.6.21 Access  Hatches 
 
           Access hatches, hinged and lockable, shall be provided for 

wet well and valve vault.  The frames shall be a continuous 
aluminum or stainless steel frame, with a continuous 
concrete anchor.  The doors shall be ¼” thick aluminum 
diamond plate.  The doors shall be lift assisted and shall 
open to 90 degrees and lock automatically in that position.  
All hardware and hinges shall be stainless steel.  Access 
door shall  have a minimum live load capacity of 300 lbs. per 
SF.  Access hatches shall be as manufactured by Bilco, U.S. 
Foundry, Halliday Products or approved equal.  Hatches 
shall be provided with factory installed padlock hasps. 

 
8.6.21.1 Safety Net 

 
Pump access hatches shall be provided with a rail 
mounted safety net system for fall through 
protection.  The safety net shall be designed to 
slide on guide rails to facilitate entry and 
repositioning.  Slide rails and hooks shall be 
constructed of aluminum with stainless steel 
corner hooks and eyebolts.  Netting material shall 
be polyester.  The safety net system shall be 
Hatch Net as manufactured by Safe Approach, 
Inc., or approved equal. 

 
8.6.22 Screening Basket 
 
 When required by the Commission, pump stations will be 

provided with one (1) type 304 stainless steel or basket of a 
design approved by the Commission.   
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 The basket shall be tract mounted and retrievable from a 
dedicated access hatch conforming to Section 8.6.21 of this 
Manual.                

 
8.6.23 Emergency Transfer Switch 

 
Provide at the electrical service entrance a power supply 
transfer switch for portable generator hookup.  Switch unit 
shall have a watertight, NEMA 4 enclosure and shall be 
sized to carry the maximum station load.  Connection shall 
be Crouse Hinds, Appleton or approved equal and shall be 
compatible with the Commission’s existing emergency 
generator connection. 
 

8.6.24 Odor Control 
 

The need for odor control shall be evaluated and the 
provisions for such, if required, approved by the 
Commission. 

 
 



APPENDIX A 

RESIDENTIAL PEAK USER DEMAND 

This Appendix contains excerpts from the North Carolina Administrative 

Code, Title 15A, Subchapter 18C, Section .0802, Parts (a) and (b). The 

guidelines contained herein shall be used to determine the peak user demand for 

all developments covered under Section 3.3.5.3 of the Manual. 



_______

EHNR - ENVIRONMENTAL HEALTH T1SA: 18C .0800 , .. 

SECTION .0800 • HYDROPNEUMATIC STORAGE TANKS
 

Rules .0801 - .0805 of Title 15A Subchapter 18C of the North Carolina Administrative Code erISA.18C 
.0801 - .0805); has been transferred and recodified from Rules .2001 - .2005 Title 10 Subchapter lOD of 
the North Carolina Administraltive Code (TIO.lOD .2001 - ,2005), effective Apri14, 1990. 

•0801 CAPACITlES: DETElWlNING MINIl\.fiJM EFFECTIVE VOLUME 
The minimum effective volume of pressure tanks, in gallons, shall equal the peak demand, in 

gallons per minute, minus the )Jumping capacity (gpm), multiplied by 20. 

History Note: Statutory Authority a.s. 130A-315; 130A-317: P.L. 93-523;
 
Ejf. January I, 1971,'
 
ReadoptedEjf. December 5, 1971,
 

.0802 CAPAC1TIES: DETElRMINING PEAK DEMAND 
(a) The following charts smul be used to detennine the peak .demand for residential communities, and 

mobile home parks, and campgrounds: 

PEAK DEMAND FOR CAMPGROUND AND TRAVEL TRAILER WATER SYSTEMS 
(Number of COMectlons V8 GaJIona· per Minute) 
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PEAK DEMAND FOR RESIDENTIAL COMMUNITY WATER SYSTEMS 

(Number 01 Connections vs Gallons per Minute) 
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PEAK DEMAND FOR MOBILE HOME PARK WATER SYSTEMS 
(Number of Connections vs Gallons per Minute) 
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(b) The peak demand for non-transient. non-community water systems shall be detennined based on 
the total demand weight of fixtures in accordance widt the procedures of the North Carolina State 
Building Code, Volume n, F'lumbing Section which are hereby incorporated by reference including any 
subse'Went amendments and editions. 'This material is available for inspection at the Department of 
Environment, Health, and Natural Resources, Division of Environmental Health, 1330 Saint Mary's 
Street. Raleigh, North Carolina. Copies may be obtained from the North Carolina Department of 

-
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EHNR.- ENVIRONMENTAL HEALTH T15A: 18C .0800 

Insurance, Engineering Division, 410 North Boylan Avenue, Raleigh, North Carolina at a cost of forty­
five dollars ($45.00) per copy. 

History Note: Statutory Authority G.S. 130A-315,'130A-317; P.L. 93-523;
 
Eff. January 1, 1977;
 
Readopted Eff. December 5, 1977;
 
Amended Eff. July 1, 1994,' June 30,1980.
 

.0803 CAPACITIES: DETERMINING TOTAL VOLUME 
The total volume of a pressure tank shall be calculated by using the principle of Boyle's Law. The 

t<?tal volume (gallons) shall be not less than 25 times the number of connections or 500 gallons, 
whichever is greater for a mobile home park. In the case of a residential community (community water 
system) the total volume shall not be less than 40' times the number of connections or 500 gallons, 
whichever is greater. In the case of campgrounds, the total volume shall not be less than 10 times the 
number of connections or 500 gallons, whichever is greater. 

History Note: Statutory Authority G.S. 130A-315: 130A-317: P.L. 93-523;
 
Eff. January 1, 1977;
 
Readopted Eft. December 5, 1977,'
 
Amended Eff. July I, 1994; March 31, 1980.
 

.0804 CAPACITIES: GROUND STORAGE PLUS HYDROPNEUMATIC TANKS 
When ground level storage tanks and high-service pumps are to be used, hydropneumatic tanks shall be 

sized in relation to peak demand and the high-service pump capacity 

History Note: Statutory Authority O.S. l30A-315; 130A-317; P.L. 93-523:
 
Eff. January I, 1977;
 
Readopted Eff. December 5, 1977,'
 
Amended Eft. July I, 1994.
 

.0805 CAPACITIES: ELEVATED STORAGE 
(a) Where feasible, elevated storage capacity shall meet the requirements of Fire Insurance Rating 

Bureau the Fire Suppression Rating Schedule which are hereby incorporated by reference including any 
subsequent amendments and editions. This material 'is available for inspection at the Department of 
Environment, Health, and Natural Resources, Division of Environmental Health, 1330 St. Mary's Street, 
Raleigh, North Carolina. Copies may be obtained from ISO Commercial Risk Services, Incorporated, 
Accounting Division, 1 World Trade Center, New York, New York 10048 at a cost of forty dollars 
($40.00) per copy. 

(b) The elevated storage for a municipality shall be sufficient to .minimize the effect of 
fluctuating demand plus provide a reserve for fire protection, but not be less than 75,000 gallons in 
capacity. 

(c) The combined elevated and ground storage of the finished water for community and non-transient, 
non-eommunity water systems shall be a minimum of one-half day's supply of the average annual daily 
demand. 

History Note: Statutory Authority G.S. 130A-315; 130A-317: P.L. 93-523,'
 
E;[f. January I, 1978:
 
Amended Eff. July I, 1994.
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A P P E N D I X   E 

 

SAMPLE EASEMENT DOCUMENTS 

 

 This Appendix contains copies of the Greenville Utilities Commission 

Standard Easement Document.  Easements recorded in accordance with Section 

5.7.2 of the Manual must be recorded on this standard form.  Additional blank 

copies may be obtained from the Commission. 

 

 



GRANT OF EASEMENT 

 

BY 

 

A CORPORATION 
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CORPORATION 
 
 

GRANT OF ALL UTILITIES EASEMENT 
 
                  DATE__________________________ 
 
 
  KNOW ALL MEN BY THESE PRESENTS, that the undersigned “GRANTOR” (whether 
one or more), for and in consideration of the sum of ONE DOLLAR ($1.00) and other good and valuable 
consideration to it in hand paid by GREENVILLE UTILITIES COMMISSION of the City of Greenville, Pitt 
County, North Carolina, hereinafter referred to as the “COMMISSION”, the receipt of which is hereby 
acknowledged, does hereby grant the City of Greenville, a body politic and corporate in Pitt County, 
North Carolina, for use of the “COMMISSION”, its licensees, successors and assigns, the right, privilege 
and easement to go in, through, under, and upon lands of the GRANTOR located in ________________                  
Township, Pitt County, North Carolina, and more fully described as follows: 
 
___________________________________________________________________________________ 
 
___________________________________________________________________________________                  
 
 
(Reference is hereby made to                  Book          , at Page          , in the Office of the Register of 
Deeds of Pitt County, North Carolina) and to construct, install, operate and maintain sanitary sewer lines, 
water lines, gas lines and electrical lines in a manner suitable to the Commission upon, across, under 
and through said premises within an easement and right of way strip of the width, location and 
approximate length hereinafter defined and to be utilized by the Commission a permanent easement for 
the public use with the right to do all things necessary or convenient thereto, including the following: 
 
(a) the right of officers, agents, and workmen of the Commission and its contractors to go to and from 

said right of way strip at all times over the above described land by such route or routes as shall 
occasion the least practicable inconvenience to Grantor, including private roads and ways then 
existing thereon, on foot or by conveyance, with materials, machinery, supplies and equipment as 
may be desirable; provided that except in emergencies, existing roads and ways thereon shall be 
used to the extent that they afford ingress and egress to and from the right of way strip; and to 
construct, reconstruct, work upon, repair, alter, inspect and in general do any other thing necessary 
or convenient to maintain and operate said lines for the purpose aforesaid; 

 
(b) the right and privilege to enter upon the land included in the construction easement hereinabove 

described for the purpose of constructing said utility facilities, and the right and privilege at all times 
to enter upon the land included in the area of the permanent easement hereinabove described for 
the maintenance and repair of said utility facilities; 

 
(c) the right to clear, and keep cleared, from said right of way strip all structures (other than ordinary 

fences, but when Commission desires, such fences may be opened and reclosed or temporarily 
removed and replaced, or Commission may provide suitable gates therein) and all vegetation which 
may interfere with the utility facilities herein described and to use (1) chemicals which are not 
injurious to human beings, domestic animals, fish or game, (2) machinery, and (3) other forms of 
equipment and devices in so doing; 

 



E - 2 

(d) the right to install, construct, repair, maintain and operate all utility lines, structures and appurtenant 
facilities of the Commission. 

 
 

Description: 
 
 
 
 
 
 
 
 

 The structures and appurtenant facilities installed by the Commission shall be and remain 
the property of the Commission and may be removed by it at any time and from time to time. 
 
  Grantor reserves the right to use the lands in and over which the right of way and 
easement rights are hereby granted for all purposes not inconsistent with said right of way and easement 
rights, except that Grantor agrees that (1) no buildings or permanent structures, wells, septic tanks,  
absorption pits, underground or overhead storage tanks, burial plots, or any other obstruction which 
might interfere with the construction, maintenance and operation of said utility facilities shall be placed 
within the area of said strip without the express written permission of the Commission; and (2) the 
Commission’s facilities shall in no way be interfered with or endangered by the Grantor or Grantor’s 
licensees, successors or assigns, without the express written permission of the Commission. 
 
  The Commission agrees that it will repair, rebuild, replace or pay the actual damages 
sustained as mutually agreed upon by the Commission and Grantor, and pay the actual damages to 
actual crops inside said right of way strip on the above land caused by the construction, operation, 
maintenance, inspection, rebuilding and removal of said lines, and in going to and from said right of way 
strip, and will repair any extraordinary damage to any bridge or to any road due to heavy hauling to and 
from the said right of way strip if claim is made within a period of thirty (30) days after such damages are 
sustained by Grantor. 
 
  Any notice to be given by one party to the other party hereunder may be delivered or 
deposited postage prepaid addressed to the following: 
 
  GRANTOR: NAME:______________________                  _____________________ 
 
    ADDRESS:___________________________                   ____________ 
 
    CITY/STATE/ZIP CODE:    ____________________________________ 
 
 
  COMMISSION: Greenville Utilities Commission 
     P. O. Box 1847 
     200 Martin Luther King Jr. Drive 
     Greenville, North Carolina  27835-1847 
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  TO HAVE AND TO HOLD the aforesaid rights, privileges and construction easement unto 
the Grantee for such period of time as may be required to complete the construction of said utility 
facilities, and thereafter a permanent easement unto the Grantee and its successors, licensees and 
assigns for the uses and purposes hereinabove set forth. 
 
  And Grantor, for the Grantor and for the Grantor’s heirs, executors, administrators, 
licensees, successors and assigns, covenants to and with the Commission, its licensees, successors 
and assigns, that Grantor is lawfully seized of the above described land in fee and has the right to 
convey the said rights, easements and privileges herein described; that the same is free and clear from 
any and all encumbrances not satisfactory to the Commission; that the Commission shall have quiet and 
peaceful possession, use and enjoyment of the aforedescribed easement of right of way, rights and 
privileges; that the Grantor shall execute such further assurances thereof as may be reasonably required 
by the Commission; and Grantor will forever warrant and defend the title to the said easement of right of 
way, rights and privileges against the lawful claims of all persons whomsoever. 
 
  The singular shall include the plural and reference to gender shall include masculine, 
feminine and neuter. 
 
  IN WITNESS WHEREOF, the Grantor has adopted the word “SEAL” as his seal and has 
hereunto set his hand and seal, or if Grantor be a corporation, Grantor has caused these presents to be 
signed in its corporate name by its corporate officers, duly attested and its corporate seal hereunto 
affixed, all by authority of its Board of Directors duly given, this the day and year first above written. 
 
 
           __________________________________________ 
                                                                                                        CORPORATION NAME 
 
 
                                                                                   BY:_________________________________(SEAL)      
                                                                                                                 PRESIDENT 
 
ATTEST 
 
 
____________________________ 
                SECRETARY           
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NORTH CAROLINA 
 
PITT COUNTY 
 
 
 I, _________________________, a Notary Public of the aforesaid County and State, hereby  
 
certify that __________________ personally appeared before me this day and acknowledged that he is 
 
Secretary of ____________________________________, a corporation, and that by authority duly  
 
given and as the act of the corporation, the foregoing instrument was signed in its name by its President,  
 
_______________________________________, sealed with its corporate seal, and attested by himself  
 
as its Secretary. 
 
 Witness my hand and Notarial Seal, this the ________ day of ________________, 19_____. 
 
 
        ____________________________________ 
                               NOTARY PUBLIC 
 
My commission expires: 
 
 
____________________ 
 

 
 
 
 
 

NORTH CAROLINA 
 
PITT COUNTY 
 
  The foregoing certificate(s) of ____________________________, Notary Public(s) of the  
 
aforesaid County and State, is/are certified to be correct. 
 
  This the __________ day of ________________, _______. 
 
 
         ____________________________________ 
         REGISTER OF DEEDS, PITT COUNTY, 
         NORTH CAROLINA 



FORM FOR GRANT OF EASEMENT 

 

BY 

 

AN INDIVIDUAL OR PARTNERSHIP 
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INDIVIDUAL 
 
 

GRANT OF ALL UTILITIES EASEMENT 
 
                  DATE__________________________ 
 
 
  KNOW ALL MEN BY THESE PRESENTS, that the undersigned “GRANTOR” (whether 
one or more), for and in consideration of the sum of ONE DOLLAR ($1.00) and other good and valuable 
consideration to it in hand paid by GREENVILLE UTILITIES COMMISSION of the City of Greenville, Pitt 
County, North Carolina, hereinafter referred to as the “COMMISSION”, the receipt of which is hereby 
acknowledged, does hereby grant the City of Greenville, a body politic and corporate in Pitt County, 
North Carolina, for use of the “COMMISSION”, its licensees, successors and assigns, the right, privilege 
and easement to go in, through, under, and upon lands of the GRANTOR located in 
_________________ Township, Pitt County, North Carolina, and more fully described as follows: 
 
___________________________________________________________________________________ 
 
__________________________________________________________________________________. 
 
(Reference is hereby made to _______ Book _____, at Page _____, in the Office of the Register of 
Deeds of Pitt County, North Carolina) and to construct, install, operate and maintain sanitary sewer lines, 
water lines, gas lines and electrical lines in a manner suitable to the Commission upon, across, under 
and through said premises within an easement and right of way strip of the width, location and 
approximate length hereinafter defined and to be utilized by the Commission a permanent easement for 
the public use with the right to do all things necessary or convenient thereto, including the following: 
 
(a) the right of officers, agents, and workmen of the Commission and its contractors to go to and from 

said right of way strip at all times over the above described land by such route or routes as shall 
occasion the least practicable inconvenience to Grantor, including private roads and ways then 
existing thereon, on foot or by conveyance, with materials, machinery, supplies and equipment as 
may be desirable; provided that except in emergencies, existing roads and ways thereon shall be 
used to the extent that they afford ingress and egress to and from the right of way strip; and to 
construct, reconstruct, work upon, repair, alter, inspect and in general do any other thing necessary 
or convenient to maintain and operate said lines for the purpose aforesaid; 

 
(b) the right and privilege to enter upon the land included in the construction easement hereinabove 

described for the purpose of constructing said utility facilities, and the right and privilege at all times 
to enter upon the land included in the area of the permanent easement hereinabove described for 
the maintenance and repair of said utility facilities; 

 
(c) the right to clear, and keep cleared, from said right of way strip all structures (other than ordinary 

fences, but when Commission desires, such fences may be opened and reclosed or temporarily 
removed and replaced, or Commission may provide suitable gates therein) and all vegetation which 
may interfere with the utility facilities herein described and to use (1) chemicals which are not 
injurious to human beings, domestic animals, fish or game, (2) machinery, and (3) other forms of 
equipment and devices in so doing; 
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(d) the right to install, construct, repair, maintain and operate all utility lines, structures and appurtenant 
facilities of the Commission. 

 
Description: 

 
 
 
 
 
 
 
 

 
  The structures and appurtenant facilities installed by the Commission shall be and remain 
the property of the Commission and may be removed by it at any time and from time to time. 
 
  Grantor reserves the right to use the lands in and over which the right of way and 
easement rights are hereby granted for all purposes not inconsistent with said right of way and easement 
rights, except that Grantor agrees that (1) no buildings or permanent structures, wells, septic tanks,  
 
 
absorption pits, underground or overhead storage tanks, burial plots, or any other obstruction which 
might interfere with the construction, maintenance and operation of said utility facilities shall be placed 
within the area of said strip without the express written permission of the Commission; and (2) the 
Commission’s facilities shall in no way be interfered with or endangered by the Grantor or Grantor’s 
licensees, successors or assigns, without the express written permission of the Commission. 
 
  The Commission agrees that it will repair, rebuild, replace or pay the actual damages 
sustained as mutually agreed upon by the Commission and Grantor, and pay the actual damages to 
actual crops inside said right of way strip on the above land caused by the construction, operation, 
maintenance, inspection, rebuilding and removal of said lines, and in going to and from said right of way 
strip, and will repair any extraordinary damage to any bridge or to any road due to heavy hauling to and 
from the said right of way strip if claim is made within a period of thirty (30) days after such damages are 
sustained by Grantor. 
 
  Any notice to be given by one party to the other party hereunder may be delivered or 
deposited postage prepaid addressed to the following: 
 
 
  GRANTOR: NAME:______________________________________________________ 
 
    ADDRESS:__________________________________________________ 
 
    CITY/STATE/ZIP CODE:________________________________________ 
 
 
  COMMISSION: Greenville Utilities Commission 
     P. O. Box 1847 
     200 Martin Luther King Jr. Drive 
     Greenville, North Carolina  27835-1847 
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  TO HAVE AND TO HOLD the aforesaid rights, privileges and construction easement unto 
the Grantee for such period of time as may be required to complete the construction of said utility 
facilities, and thereafter a permanent easement unto the Grantee and its successors, licensees and 
assigns for the uses and purposes hereinabove set forth. 
 
  And Grantor, for the Grantor and for the Grantor’s heirs, executors, administrators, 
licensees, successors and assigns, covenants to and with the Commission, its licensees, successors 
and assigns, that Grantor is lawfully seized of the above described land in fee and has the right to 
convey the said rights, easements and privileges herein described; that the same is free and clear from 
any and all encumbrances not satisfactory to the Commission; that the Commission shall have quiet and 
peaceful possession, use and enjoyment of the aforedescribed easement of right of way, rights and 
privileges; that the Grantor shall execute such further assurances thereof as may be reasonably required 
by the Commission; and Grantor will forever warrant and defend the title to the said easement of right of 
way, rights and privileges against the lawful claims of all persons whomsoever. 
 
  The singular shall include the plural and reference to gender shall include masculine, 
feminine and neuter. 
 
  IN WITNESS WHEREOF, the Grantor has adopted the word “SEAL” as his seal and has 
hereunto set his hand and seal, or if Grantor be a corporation, Grantor has caused these presents to be 
signed in its corporate name by its corporate officers, duly attested and its corporate seal hereunto 
affixed, all by authority of its Board of Directors duly given, this the day and year first above written. 
 
 
 
 
__________________________________(SEAL)      __________________________________(SEAL) 
 
 
 
 
NORTH CAROLINA 
 
PITT COUNTY 
 
 I, _________________________, a Notary Public of the aforesaid County and State, hereby  
 
certify that ____________________ personally appeared before me this day and acknowledged the due  
 
execution of the foregoing and annexed instrument for the purposes therein expressed. 
 
 Witness my hand and Notarial Seal, this the _____ day of ________________, _________. 
 
 
        ____________________________________ 
                               NOTARY PUBLIC 
 
My commission expires: 
 
 
____________________ 
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NORTH CAROLINA 
 
PITT COUNTY 
 
 I, _________________________, a Notary Public of the aforesaid County and State, hereby  
 
certify that ____________________ personally appeared before me this day and acknowledged the due  
 
execution of the foregoing and annexed instrument for the purposes therein expressed. 
 
 Witness my hand and Notarial Seal, this the _____ day of ________________, _________. 
 
 
        ____________________________________ 
                               NOTARY PUBLIC 
 
My commission expires: 
 
 
____________________ 

 
 
 
 

NORTH CAROLINA 
 
PITT COUNTY 
 
  The foregoing certificate(s) of ____________________________, Notary Public(s) of the  
 
aforesaid County and State, is/are certified to be correct. 
 
  This the __________ day of ________________, _____________. 
 
 
         ____________________________________ 
         REGISTER OF DEEDS, PITT COUNTY, 
         NORTH CAROLINA 
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PARTNERSHIP 
 
 

GRANT OF ALL UTILITIES EASEMENT 
 
                  DATE__________________________ 
 
 
  KNOW ALL MEN BY THESE PRESENTS, that the undersigned “GRANTOR” (whether 
one or more), for and in consideration of the sum of ONE DOLLAR ($1.00) and other good and valuable 
consideration to it in hand paid by GREENVILLE UTILITIES COMMISSION of the City of Greenville, Pitt 
County, North Carolina, hereinafter referred to as the “COMMISSION”, the receipt of which is hereby 
acknowledged, does hereby grant the City of Greenville, a body politic and corporate in Pitt County, 
North Carolina, for use of the “COMMISSION”, its licensees, successors and assigns, the right, privilege 
and easement to go in, through, under, and upon lands of the GRANTOR located in 
_________________ Township, Pitt County, North Carolina, and more fully described as follows: 
 
___________________________________________________________________________________ 
 
__________________________________________________________________________________. 
 
(Reference is hereby made to _______ Book _____, at Page _____, in the Office of the Register of 
Deeds of Pitt County, North Carolina) and to construct, install, operate and maintain sanitary sewer lines, 
water lines, gas lines and electrical lines in a manner suitable to the Commission upon, across, under 
and through said premises within an easement and right of way strip of the width, location and 
approximate length hereinafter defined and to be utilized by the Commission a permanent easement for 
the public use with the right to do all things necessary or convenient thereto, including the following: 
 
(a) the right of officers, agents, and workmen of the Commission and its contractors to go to and from 

said right of way strip at all times over the above described land by such route or routes as shall 
occasion the least practicable inconvenience to Grantor, including private roads and ways then 
existing thereon, on foot or by conveyance, with materials, machinery, supplies and equipment as 
may be desirable; provided that except in emergencies, existing roads and ways thereon shall be 
used to the extent that they afford ingress and egress to and from the right of way strip; and to 
construct, reconstruct, work upon, repair, alter, inspect and in general do any other thing necessary 
or convenient to maintain and operate said lines for the purpose aforesaid; 

 
(b) the right and privilege to enter upon the land included in the construction easement hereinabove 

described for the purpose of constructing said utility facilities, and the right and privilege at all times 
to enter upon the land included in the area of the permanent easement hereinabove described for 
the maintenance and repair of said utility facilities; 

 
(c) the right to clear, and keep cleared, from said right of way strip all structures (other than ordinary 

fences, but when Commission desires, such fences may be opened and reclosed or temporarily 
removed and replaced, or Commission may provide suitable gates therein) and all vegetation which 
may interfere with the utility facilities herein described and to use (1) chemicals which are not 
injurious to human beings, domestic animals, fish or game, (2) machinery, and (3) other forms of 
equipment and devices in so doing; 
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(d) the right to install, construct, repair, maintain and operate all utility lines, structures and appurtenant 
facilities of the Commission. 

 
Description: 

 
 
 
 
 
 
 
 

 
  The structures and appurtenant facilities installed by the Commission shall be and remain 
the property of the Commission and may be removed by it at any time and from time to time. 
 
  Grantor reserves the right to use the lands in and over which the right of way and 
easement rights are hereby granted for all purposes not inconsistent with said right of way and easement 
rights, except that Grantor agrees that (1) no buildings or permanent structures, wells, septic tanks,  
 
 
absorption pits, underground or overhead storage tanks, burial plots, or any other obstruction which 
might interfere with the construction, maintenance and operation of said utility facilities shall be placed 
within the area of said strip without the express written permission of the Commission; and (2) the 
Commission’s facilities shall in no way be interfered with or endangered by the Grantor or Grantor’s 
licensees, successors or assigns, without the express written permission of the Commission. 
 
  The Commission agrees that it will repair, rebuild, replace or pay the actual damages 
sustained as mutually agreed upon by the Commission and Grantor, and pay the actual damages to 
actual crops inside said right of way strip on the above land caused by the construction, operation, 
maintenance, inspection, rebuilding and removal of said lines, and in going to and from said right of way 
strip, and will repair any extraordinary damage to any bridge or to any road due to heavy hauling to and 
from the said right of way strip if claim is made within a period of thirty (30) days after such damages are 
sustained by Grantor. 
 
  Any notice to be given by one party to the other party hereunder may be delivered or 
deposited postage prepaid addressed to the following: 
 
 
  GRANTOR: NAME:______________________________________________________ 
 
    ADDRESS:__________________________________________________ 
 
    CITY/STATE/ZIP CODE:________________________________________ 
 
 
  COMMISSION: Greenville Utilities Commission 
     P. O. Box 1847 
     200 Martin Luther King Jr. Drive 
     Greenville, North Carolina  27835-1847 
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  TO HAVE AND TO HOLD the aforesaid rights, privileges and construction easement unto 
the Grantee for such period of time as may be required to complete the construction of said utility 
facilities, and thereafter a permanent easement unto the Grantee and its successors, licensees and 
assigns for the uses and purposes hereinabove set forth. 
 
  And Grantor, for the Grantor and for the Grantor’s heirs, executors, administrators, 
licensees, successors and assigns, covenants to and with the Commission, its licensees, successors 
and assigns, that Grantor is lawfully seized of the above described land in fee and has the right to 
convey the said rights, easements and privileges herein described; that the same is free and clear from 
any and all encumbrances not satisfactory to the Commission; that the Commission shall have quiet and 
peaceful possession, use and enjoyment of the aforedescribed easement of right of way, rights and 
privileges; that the Grantor shall execute such further assurances thereof as may be reasonably required 
by the Commission; and Grantor will forever warrant and defend the title to the said easement of right of 
way, rights and privileges against the lawful claims of all persons whomsoever. 
 
  The singular shall include the plural and reference to gender shall include masculine, 
feminine and neuter. 
 
  IN WITNESS WHEREOF, the Grantor has adopted the word “SEAL” as his seal and has 
hereunto set his hand and seal, or if Grantor be a corporation, Grantor has caused these presents to be 
signed in its corporate name by its corporate officers, duly attested and its corporate seal hereunto 
affixed, all by authority of its Board of Directors duly given, this the day and year first above written. 
 
 
       NAME OF PARTNERSHIP 
 
 
 
       BY:_____________________________________ 
                                                                                                                General Partner 
 
 
ATTEST: 
 
 
________________________ 
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NORTH CAROLINA 
 
PITT COUNTY 
 
 
 I, _________________________, a Notary Public of the aforesaid County and State, hereby  
 
certify that _____________________________, General Partner of ___________________________ 
 
__________________, a partnership,  personally appeared before me this day and acknowledged the  
 
due execution of the foregoing and annexed instrument for the purposes therein expressed. 
 
 Witness my hand and Notarial Seal, this the _____ day of ________________, _________. 
 
 
        ____________________________________ 
                               NOTARY PUBLIC 
 
My commission expires: 
 
 
____________________ 
 
 
 

 
 
 
 

NORTH CAROLINA 
 
PITT COUNTY 
 
  The foregoing certificate of ____________________________, a Notary Public of the  
 
aforesaid County and State, is certified to be correct. 
 
  This the __________ day of ________________, _____________. 
 
 
         ____________________________________ 
         REGISTER OF DEEDS, PITT COUNTY, 
         NORTH CAROLINA 



A P P E N D I X   F 

 

BILL OF SALE 

 

 Enclosed are blank copies of the Greenville Utilities Bill of Sale which 

must be executed prior to acceptance of any projects which are to be owned and 

operated by the Commission as required by Section 6.8 of the Manual.  

Additional blank copies may be obtained from the Commission. 
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NORTH CAROLINA 

PITT COUNTY 

 This BILL OF SALE, made and entered into on this the _____ day of 

____________, 2000, by and between_________________________________________ 

_______________________________________________________________________ , 

if one or more individuals, or ________________________________________________ 

_______________________________________________________________________ , 

a partnership composed of __________________________ , and ___________________ 

___________________, and _____________________, partners, or 

________________________________________, a corporation existing under and by 

virtue of the laws of the State of North Carolina, with one of its principal offices and 

places of business at ________________________________________, hereinafter called 

“OWNER”, unto GREENVILLE UTILITIES COMMISSION OF THE CITY OF 

GREENVILLE, NORTH CAROLINA, hereinafter called “COMMISSION”; 

                                                     W I T N E S S E T H:  

THAT for and in consideration of the sum of Ten (10.00) Dollars and other good 

and valuable consideration passing from each party to the other, the receipt of which is 

hereby respectively acknowledged by each of the parties, and in further consideration of 

COMMISSION’s willingness to accept responsibility for the maintenance of the property 

hereinafter described, OWNER does hereby transfer and convey to COMMISSION, 

absolutely and unconditionally, all right, title and interest of the OWNER in and to the 

personal property described on Schedule “A”, which is attached hereto and made a part 

hereof as fully as if set forth herein verbatim, and incorporated herein by reference;
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 TO HAVE AND TO HOLD the said personal property to COMMISSION, 

absolutely and unconditionally.   

OWNER hereby covenants that OWNER is the owner of the said personal 

property as described on said Schedule “A”, and has the right to convey the same to 

COMMISSION absolutely and unconditionally, and that the same is free and clear of all 

encumbrances, except as are set forth and described with Particularity on Schedule “A”,         

which is attached hereto, and that OWNER will forever warrant and defend the title to the 

same against the lawful claims of all persons whomsoever. 

Words of gender used in this Bill of Sale shall be deemed to include any other 

gender, and a reference to the singular shall include the plural, and vice versa, unless the 

context indicates that such reading would be inappropriate. 

IN TESTIMONY WHEREOF, OWNER, if one or more individuals, has each 

adopted the word “SEAL” as his or her seal, and has hereunto set his or her hand and seal 

to this Bill of Sale, or OWNER, if a partnership, has caused this Bill of Sale to be 

executed in its name by its partners, trading and doing business as __________________, 

hereinabove referred to as “OWNER”, and each partner has adopted the word “SEAL” as 

his or her seal, and each has hereunto set his or her hand and seal to this Bill of Sale, or 

OWNER, if a corporation, has caused this Bill of Sale to be executed in its name by 

its_____________________ President, as attested by its ________________ Secretary, 

as evidenced by the affixing of the seal of the corporation by its ________________ 

Secretary, all pursuant to authority duly given, all on this the day and year first above 

written. 
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OWNER:  ___________________________________ (SEAL) 
(individual [s]) 

   ___________________________________ (SEAL) 

 
OWNER:  ________________________________________ 
(Partnership)    (Partnership Name) 
 
   BY ________________________________ (SEAL) 
     Partner 
 
   BY ________________________________ (SEAL) 
     Partner 
    
   BY ________________________________ (SEAL) 
     Partner 
 
OWNER:  ________________________________________  

 (Corporation)    (Corporation Name) 
 
   BY_____________________________________ 
    President 
 

SEAL 
 
ATTEST: 
 
 
____________________________ 
            Secretary
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NORTH CAROLINA 
 
PITT COUNTY 
 
 
 I, _____________________________, a Notary Public in and for the aforesaid 
County and State, do hereby certify that ________________________ and __________ 
personally appea4red before me this day and acknowledged the due execution of the 
foregoing BILL OF SALE for the purposes therein expressed. 
 
 WITNESS my hand and notarial seal, this the _____ day of ______________, 
2000. 
 
      _________________________________ 
       Notary Public 
 
My Commission Expires: 
 
___________________________ 
 
 
 
NORTH CAROLINA 
 
PITT COUNTY 
 
 I, __________________________, a Notary Public in and for the aforesaid 
County and State, do hereby certify that ___________________, 
___________________and ____________________, Partners of __________________, 
personally appeared before me this day and acknowledged the due execution of the 
foregoing BILL OF SALE for the purposes therein expressed.  
 

WITNESS my hand and Notarial seal, this the _____ day of 
________________,2000. 

 
     ___________________________________ 
                NOTARY PUBLIC 
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NORTH CAROLINA 
 
PITT COUNTY 
 
 I, ________________________________, a Notary Public in and for the 
aforesaid County and State, do hereby certify that ______________________ personally 
appeared before me and acknowledged that he/she is _________ Secretary of _________ 
________________ and that by authority duly given and as the act of the Corporation, 
the foregoing instrument was signed in its name by its ________ President, sealed with 
its corporate seal, and attested by _________________________ and its ____________ 
Secretary. 
 
 WITNESS my hand and notarial seal, this the _____ day of ______________, 
2000. 
 
                                                                               ________________________________ 
            NOTARY PUBLIC 
 
My Commission Expires: 
 
_______________________ 
 
 



APPENDIX G 

SAMPLE INDEMNIFICATION AND HOLD HARMLESS AGREEMENT 

This Appendix contains a copy of the Greenville Utilities Commission 

Standard Indemnification and Hold Harmless Agreement. Requirements for the 

document shall be in accordance with Section 5.3.4.6 of the Manual. Additional 

blank copies may be obtained from the Commission. 



-----

-------------

S-YATE OF NORTH CAROLINA 
COUNTY OF PITT 

INDEMNIFICATION AND HOLD HARMLESS AGREEMENT 

The undersigned Contractor, contemporaneously with the execution of a contract 

with a private entity, for constructing water and/or wastewater facilities for, 

___________,where said facilities are intended to be owned, operated and 
(Name of Project) 

maintained by the GREENVILLE UTILITIES COMMISSION (the Commission) upon 

acceptance by the Commission and as a precondition of such contract, hereby agrees to 

indemnify and hold harmless the Commission, its officers, employees, and agents from 

and against all liability for damages or injuries, including cost and reasonable attorney 

fees, which may result from the construction or other activity by the undersigned 

contractor of facilities for the above named project within the right of way of any 

municipal or NCDOT street or highway. All such construction shall be in conformity and 

compliance with the Commission's Manual for the Design and Construction of Water and 

Wastewater System Extensions and municipal and NCDOT requirements for construction 

within their respective rights of way. 

IN TESTIMONY WHEREOF, the undersigned Contractor has caused this 

Indemnification and Hold Harmless Agreement to be executed pursuant to the authority 

duly given by its authorized officer or agent, for the purposes herein expressed, on this 

the ____ day of , 20__ 

CONTRACTOR: 

By: _ 
Authorized Agent 

G-l 



STATE OF NORTH CAROLD\JA 
COUNTY OF PITT 

I, _ , a Notary Public of the aforesaid 
County and State, do hereby certify that personally 
appeared before me this day and acknowledged the due execution of the foregoing and 
annexed Indemnification and Hold IIarmless Agreement for the purposes herein 
expressed. 

WITNESS my hand and seal, this the day of _ ,20~ 

NOTARY PUBLIC 
My Commission Expires: 

G- 2
 



APPENDIXH
 

GREENVILLE FIRE PREVENTION BUREAU
 

PROCEDURES FOR CLEANING AND TESTING PRIVATE FIRE SERVICE
 

MAINS
 

This Appendix contains the procedural requirements of the City of 

Greenville Fire Prevention Bureau for cleaning and testing private fire service 

mains. This document is being provided by the Greenville Utilities Commission 

for information only and to make known the need to coordinate the described 

activities with the regulatory authority. 



GREENVILLE FIRE PREVENTION BUREAU 

Procedures for Cleaning and Testing Private Fire Service Mains 

The purpose of this document is to aid contractors in the procedural requirements for cleaning and testing of new private 
fire service mains throughout the City of Greenville and within the extra territorial jurisdiction (ETJ) governed by the 
Greenville Fire Prevention Bureau. Private systems commence at the public water purveyor's point of service (typically 
defined as the inlet side of the backflow prevention device). 

The following operations shall be conducted for and witnessed by the Greenville Fire Prevention Bureau prior to approval 
of any new system for service. 

1. Cleaning of Piping 
2. Hydrostatic Testing 

Cleaning of Piping 

Private fire service mains and lead-in connections to system risers shall be cleaned thoroughly before connection is made 
to the sprinkler system piping in order to remove foreign materials that might have entered the main during the 
installation. The cleaning can be accomplished either by flushing with water or use of an approved polyurethane pig in 
accordance with the following: 

Mains smaller than 4" in diameter shall be cleaned by flushing with water. The minimum rate of flow shall not be less 
than the water demand rate of the system, which is determined by the system design, or not less than that necessary to 
provide a velocity of 10 ftls (3 m/s), whichever is greater. The flushing operation shall continue for a sufficient time to 
ensure thorough cleaning. 

Mains 4" and larger in diameter shall be cleaned by passing through the pipe a polyurethane "pig" of the appropriate size 
and density (as manufactured by Poly-Pig or approved equal). Pig(s) shall be furnished by the contractor. As an 
alternative to "pigging", pipes of less than 100 feet in length which are difficult to "pig" may be cleaned by flushing with 
prior approval. Flushing shall be accomplished in the same manner as that required for pipes less than four inches (4") in 
diameter. 

When planning the appropriate cleaning operation, consideration shall be given to disposal of the water issuing from the 
outlet. 

Hydrostatic Test Requirements 

All private fire service mains shall be tested hydrostatically at not less than 200 psi for two hours. The allowable leakage 
shall be as specified by the National Fire Prevention Association (NFPA). Additives shall not be used to stop leaks while 
hydrostatically testing the system. 

Each fire hydrant shall be fully opened and closed under system pressure. 

Schedule/Fees 

The contractor shall contact the Greenville Fire Prevention Bureau at least 24 hours in advance to schedule the appropriate 
test. Office hours are 8-5 Monday-Friday and the telephone number is (252) 329-4415. 

Each scheduled visit will be billed at a rate of $30.00 or $60.00 for project sites inside or outside of the City of Greenville 
Corporate Limits respectively. It is the aim of the Greenville Fire Prevention Bureau to promote the protection of life and 
propeliy from fire, through the proper cleaning and testing of private fire service mains, as set forth herein. 



APPENDIX I
 

STANDARD DETAILS 
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