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1.0 MAINTENANCE OF TRAFFIC AND ACCESS TO RESIDENCES 
 The Contractor shall maintain traffic in accordance with all applicable provisions of 

Section 150 of the most current edition of the “Standard Specifications for Roads and 
Structures" published by the NCDOT and the following provisions. The Contractor 
shall provide and maintain adequate barricades, signal lights, flagger and other 
warning devices for the protection of traffic in conformance with the current edition of 
the “Manual on Uniform Traffic Control Devices for Streets and Highways” published 
by the FHWA.  If, during the progress of a project, bad weather forces a delay of 
construction, the Contractor shall maintain in a safe and practical way the roadways 
used by the public or individuals so that neither may be unnecessarily delayed or 
inconvenienced on account of the work being carried on by the Contractor, the 
Contractor shall bear all costs associated with maintaining public traffic and access to 
individual residences to the satisfaction of the Engineer. This shall include, but is not 
limited to, the use of street maintenance stone.  The Contractor shall indemnify and 
save harmless the City and all its officials, agents, employees, from all suits, actions, 
or claims of any character, name or descriptions brought for or on account of any 
injuries or damages received or sustained in consequence of any neglect in 
maintaining traffic as specified.  No direct payment will be made for maintaining traffic 
as the cost of same shall be included in the contract prices for the various pay items. 

 
1.1 WORKING IN STATE HIGHWAY RIGHT-OF-WAY 
 The Contractor shall adhere to the most current edition of the “Policies and 

Procedures for accommodating Utilities on Highway Rights of Way” published by the 
NCDOT when construction is performed within the State Highway right-of-way. 
Permits will be obtained by the City for installations in the highway rights-of-way; 
however, the Contractor shall notify the NCDOT prior to beginning work in said rights-
of-way, provide, place, and maintain barricades, signs, danger lights, and other safety 
devices as required by the Department. 

 
1.2 PROTECTION AND RESTORATION OF PROPERTY 
 The Contractor shall be responsible for the protection from their activities of all public 

and private property on and adjacent to the work and shall use every reasonable 
precaution necessary to prevent damage to pipes, conduits, and other underground 
structures, and to trees, poles, wires, cables, and other overhead structures.  The 
Contractor shall protect carefully from disturbance or damage all land monuments and 
property markers until the Engineer has witnessed or otherwise referenced their 
location and shall not remove them until directed.  The Contractor will be held 
responsible for all damage or injury to property of any character resulting from any 
act, omission, negligence, or misconduct in the prosecution of the work. When any 

direct or indirect damage or injury is done to public or private property by or 
on account of any act, omission, negligence, or misconduct in the 
execution of the work, the Contractor shall either restore at his/her own 
expense such property to a condition similar or equal to that existing 
before such damage or injury was done, or shall make good such 
damage or injury in a manner acceptable to the owner of the damaged 
property and to the City. In case of failure on the part of the Contractor to 
restore such property or make good such damage or injury the City may, 
at the Contractor's expense, repair, rebuild, or otherwise restore such 
property in such manner as the Engineer may consider necessary. 
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1.3 PROTECTION OF EXISTING UTILITIES 
 Reasonable care has been exercised in showing the location of existing utilities on the 

Plans. The exact location of such utilities is not known in all cases. The Contractor 
shall explore, at his own expense, the area ahead of ditching operation by observation, 
electronic devices, and by personal contacts with the utility companies, and locate such 
utilities in advance of the trenching operations, and shall conduct his work so as to 
eliminate or minimize damage to the existing structures or utilities. The Contractor shall 
be held responsible for any damages resulting from not exploring the area ahead, 
negligence, careless operations on his part, or damages to existing pipe, wire, 
structures, etc. All construction must conform to the underground utility protection act 
of North Carolina. BEFORE YOU DIG! CONTACT ONE-CALL CENTER at 811 or         
1-(800)-632-4949 as shown on the plans. 

 
Utility lines, such as telephone and electric, should be moved if possible to the proper 
location to the extent practical by others before the Contractor commences work. 

 
1.4  TRENCH AND BACKFILL 
 A. Description: 

*The work covered by this Article consists of excavating, backfilling, compacting, and 
cleaning up a trench for water lines. 
 

B. Construction Requirements: 
 *The trench shall be excavated to the alignment shown in the drawings or to the 

centerline staked in the field. The depth of the trench shall conform to the profile shown 
in the drawings.  

 
 *Trench width at the top of the pipe shall not exceed the nominal diameter of the pipe 

plus two feet without approval of the Engineer. 
 
 *Trench sheeting, shoring, or bracing shall be used where shown in the drawings, 

specified in the Special Conditions, or directed by the Engineer to protect the utility 
under construction, to allow construction to be performed according to drawings and 
specifications, or to prevent damage to property. The Contractor shall adhere to all 
OSHA requirements concerning trench sheeting, shoring, or bracing during all trench 
excavation. Where trench sheeting, shoring, or bracing is used, the trench width may 
be increased accordingly. 

 
 *Trench protection shall be left in place at least until the pipe has been laid and 

backfilled to a point two feet above the pipe. The Engineer may direct that trench 
sheeting be left in place. 

  
 *Trench excavation shall proceed in advance of pipe installation for only as  far as the 

Engineer will permit. 
 
 *Depressions in the stone bedding for the pipe bells shall be provided at each joint but 

shall be no larger than necessary for joint assembly and assurance that the pipe barrel 
will lie flat on the trench bottom. The trench bottom shall be true and even in order to 
provide support for the full length of the pipe barrel, except that a slight depression may 
be provided to allow withdrawal of pipe slings or other lifting tackle. 

 
 *Should the trench pass over a sewer or other previous excavation, the trench bottom 

shall be sufficiently compacted to provide support equal to that of the native soil. Care 
shall be taken to prevent damage to the existing installation. 
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 *Where the trench subgrade is found to be unstable or to include unsuitable materials, 
it shall be undercut as described in Sub-Article 1.5, "Trench Stabilization". 

 
 *Trench excavation is classified to include rock only. All other material is unclassified 

and shall be excavated under the provisions of this Article. Excavated material shall be 
placed in a manner that will not obstruct the work, endanger the work or otherwise 
cause a threat to the welfare of the public. The trench shall be kept dewatered during 
the excavating, pipe laying and backfilling stages of the work. Discharge from any 
dewatering pumps shall be conducted to natural drainage channels, storm sewers, or 
an approved reservoir. 

 
 *All backfill material shall be free from cinders, ashes, vegetable or organic material, 

boulders, rocks or stones, frozen soil, or other material that, in the opinion of the 
Engineer, is unsuitable. When the type of backfill material is not indicated in the 
drawings or is not specified, the excavated material may be used, provided that such 
material consists of loam, clay, sand, gravel, or other materials that, in the opinion of 
the Engineer, are suitable for backfilling.  

 
 *Backfill material around the pipe and to a point 1 foot above the barrel of the pipe shall 

be selected materials that can be compacted to form a dense envelope about the pipe. 
All backfill material from the trench bottom to the top shall be compacted to a density of 
95% of Standard Proctor Density.  The Contractor shall be responsible for all 
settlement over trenches that may occur prior to the completion of his contract and for 
a period of twelve months thereafter. 

 
 *Particular attention will be directed to inspection of the material envelope around pipe 

designed as a flexible conduit. All excess trench excavation shall be disposed of in an 
approved waste area. Any deficiency in backfill material shall be provided by the 
Contractor except in cases where payment is authorized for replacement backfill 
material. The grounds surface shall be left in a condition such that erosion control 
measures can be immediately carried out. 

 

1.5  TRENCH STABILIZATION 
A. Description: 

 *The work covered by this Article consists of undercutting and stabilizing trench 
bottoms with crushed stone. 
 

B. Construction Requirements: 
 *Where the sub grade is found to be unstable or to include ashes, cinders, refuse, 

organic material, or other unsuitable material, such material shall be removed to a 
minimum of 3- inches, or to the depth ordered by the Engineer, and replaced under the 
directions of the Engineer with either No. 57 or 67 stone. The locations for trench 
undercutting, and the amount of stone to be used by the Contractor shall, in all cases, 
be designated by the Engineer. 

 

 
1.6 PRECONSTRUCTION CONFERENCE 
 *A preconstruction conference will be held after award of the proposed work. The date 

for this conference is to be established immediately after award of the project. 

 
1.7 CONSTRUCTION CONFERENCES 
 *After work on the contract has begun, construction conferences are to be held 

periodically. The construction conferences are to be scheduled at times that are 
mutually agreeable to the Contractor or the Representative and the Engineer. It shall 
be the responsibility of the Contractor or the Representative to attend the conferences. 
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1.8 CLEAN-UP 
 *During construction of the project, the Contractor will maintain the work area and 

adjacent streets in as neat a manner as can be reasonably expected. In the event that 
adjacent streets need to be cleaned or flushed due to negligence by the Contractor, the 
Contractor will be responsible for seeing that this work is done. Street cleaning 
services will not be provided by the City free of charge. 

 
 *For street and utility projects, this shall include, but not be limited to; cleaning all area 

disturbed right-of-way's, shoulders, streets, utility structures, etc. This shall also include 
removing and disposing of all excess materials, trash, debris, etc. Disturbed areas, 
between the curb line and limits of grading, shall be hand raked and all brick, mortar, 
rock, clods, and other debris shall be removed and disposed of. It shall further be the 
Contractor's responsibility to maintain all areas disturbed until final acceptance of the 
project by the City. 

 
1.9 FINAL INSPECTIONS 
 *When the Contractor has a project ready for final inspection, he will inform the 

Engineer in writing and a date will be set up for said final inspection. The Engineer or 
his representative will meet with the Contractor's representative, and they shall make a 
thorough inspection of the job. The Contractor shall furnish all labor necessary to open 
and inspect all manholes, catch basins, and valve boxes. A list of all deficiencies shall 
be made and the Contractor must correct them before acceptance of the construction 
portion of the project by the City. 

 
 *On street and utility projects, the Contractor will insure that all structures are clear and 

free of debris and all valve boxes shall be clean, such that valve wrench can make 
solid contact with the operating nut prior to the above mentioned final. Miscellaneous 
brick, mortar, stone, asphalt, concrete or other debris shall be removed from the project 
and disposed. Hand raking of yards will have taken place and all seeding, mulching 
and erosion control completed. All meter boxes, cleanouts or other structures on the 
shoulder shall be uncovered and in plain view for the final inspection. 

 

Water Materials Specifications 
 
2.0  WATER PIPE 

 A. Ductile Iron Pipe : 
  *At a minimum, ductile iron pipe shall conform to the requirements of AWWA Standard 

 15 C-151, ASTM A-746 with thickness design conforming to the procedures outlined in 
 AWWA 16 C-150. Unless otherwise shown on the construction plans, all ductile iron 
 pipe shall be 17 furnished with push-on joints in accordance with AWWA C-111 and a 
 cement mortar lining 18 of standard or double thickness in accordance with AWWA     
 C-104.  
  
  

 1. Ductile Iron Pipe 3-inch thru 12-inch: 
   *Water pipe three inch thru twelve inch nominal diameter shall be ductile iron pipe 

  designed in accordance with AWWA C151/A21.51, ASTM A-746, minimum  pressure 
  class 350, with cement mortar lining in accordance with AWWA C104. A higher pipe 
  lass may be required based on installation conditions and as shown on the      
  construction  plans and/or elsewhere in Special Provisions.  
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2. Ductile Iron Pipe 16-inch and Larger: 
 

 *Water pipe sixteen inch nominal diameter and larger shall be ductile iron pipe de
 signed in  accordance with AWWA C151/A21.51, ASTM A-746, minimum         
 pressure class 250, with  cement mortar lining in accordance with AWWA C104. 
 The pipe class selection shall be  based on the  installation conditions. 30-inch      
 diameter pipe shall conform to the Quality Assurance/Quality Control and  Design 
 Criteria sections indicated above. A higher pipe class may be shown on the           
 construction plans and/or elsewhere in Special Provisions. 
 

  a. The pipe class selection for all diameters shall be based on the installation       
       conditions and existing or proposed depth of cover. Special thickness class pipe 
       up to and Including thickness class 56 shall be required when specified, based on 
       installation conditions and depth of cover/loading conditions.   

 

  b. The pipe shall contain all product markings required by ASTM A-746 and AWWA 
      C12  151. The minimum pipe markings shall include the weight, class or nominal 
      thickness, casting date. The manufacturer’s mark, the country where cast, the  
      production year, and  the letters “DI” or “DUCTILE” shall be cast or metal stamped 
      on the pipe, and on  pipe sizes 14-inch and larger shall not be less than ½-inch in 
      height. All markings shall be clear and legible, and all cast or metal-stamped       
      marks shall be on or near the  bell.   

 

  c. DIP pipe shall be manufactured within the North American Continent by an        
      approved manufacturer.  

 

  d. Manufacturers:  
 
        1. DIP shall be as furnished by American Cast Iron Pipe, McWane Cast Iron Pipe,  

  US Pipe Company.  
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  B. PVC Pipe: 
  *Unless amended on the Construction Drawings or elsewhere in these specifications, 

all 4-inch, through 8-inch water main pipe may be PVC 1120, (DR 14) in accordance 
with AWWA C-900. PVC pipe specified must be in compliance with AWWA Standard 
C900 and /or NSF international, and bear the NSF-pw logos. 

 
  *The pipe shall have a minimum Pressure Class of 200 PSI.  PVC Pressure Pipe shall 

be made from white or blue pigmented virgin materials and shall be furnished in 
lengths of 20 feet.  All PVC Water Pipe will be shipped,  stored, and strung at the 
project in such a manner as to be protected from accumulated exposure to sunlight 
and possible ultraviolet radiation of no more than four (4) weeks.  

  
   *2-inch water main pipe shall be PVC 1120 (SDR-13.5 PVC Class 315) and       

manufactured in accordance with ASTM D-2241.  Pipe shall be slip joint with integral 
bell and gasket meeting AASTM F-477.  

 
 *Blue Coated 12 gauge copper tracing wire must be installed with all PVC pipe 
 

2.1 ENCASEMENT PIPE 
 *Encasement pipe shall be uncoated steel pipe conforming to the Standards of AWWA 

C200.  Minimum diameter and wall thickness shall be as follows: 
 

Encasement Pipe O.D.          Roadway           Railroad 
14"       0.216"      0.250" 
16"       0.250"       0.281” 
20"        0.250"       0.344” 
24"       0.250"       0.375” 
30"       0.312"        0.469” 
36"       0.375"       0.531” 
42"       0.438"       0.625” 
48"       0.500"       0.688” 
 

 *All carrier pipes installed with joints inside an encasement pipe must utilize restrained 
joints. (Griffin Mech-Lok, US Pipe MJ Harness-Lok, equivalent).  For special 
installations see drawings for wall thickness. 

 

2.2  WATER PIPE FITTINGS 
 *Pipe fittings shall be ductile iron designed and manufactured as per ANSI/AWWA 
C110/A21.10. Fittings shall be designed for an internal pressure of 250 psi. 
 
 *Class 350 ductile iron compact fittings may be furnished as an alternate to Class 250 
iron fittings. 
 
 *Ductile iron material used for Class 350 iron fittings shall conform to ASTM A536, 
minimum grade 70-50-05. Thickness of Class 350 iron fittings shall be equal to, or 
exceed, 350 psi working pressure rated ductile iron pipe thickness. Radii or curvatures 
shall conform to ANSI A21.10. The Class 350 ductile iron compact fittings shall 
conform to ANSI/AWWA C153/A21.53 and all applicable provisions of this Article. 
Lining for all pipe fittings shall be cement mortar with a seal coat of bituminous 
material, all in accordance with ANSI A21.4. All pipe fittings shall have mechanical 
joints in accordance with ANSI A21.11. 
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2.3  MECHANICAL JOINT RESTRAINTS 

 A. Wedge Action Retainer Gland 
 *Mechanical joint follower gland, with gripping wedge restraint system, incorporated 

into the design of the gland. Proper torque of the wedges is regulated by twist off nuts. 
It is used to restrain valves, fittings and hydrants to ductile iron pipe. 

 
 Rated Restraint 
 3” through 16” = 350psi 
 18” through 36” = 250psi 
 (Meg-A-Lug series 1100 by EBAA Iron Inc., Stargrip series 3000 by Star Pipe 

Products, One Lock by Sigma Corporation, equivalent). 
 

 B. Mechanical Joint Tee with Restrained Swivel Branch 
 (For Hydrant Installations) 
 Used for restraining mechanical joint gate valves directly to the tee. 
 

 C. Mechanical Joint Swivel by Mechanical Joint Solid Adapter 
 *May be used to provide a restrained connection between the outlet side of a 

mechanical joint gate valve and the mechanical joint connection on a fire hydrant. The 
length of the adapter shall be as short as possible for the conditions. 

 
 *Tees with swivel branch and swivel by solid adapters shall be cement lined with a seal 

coat of bituminous material in accordance with ANSI/AWWA C104/A21.4 (Tyler Pipe 
Co., equivalent). 

 
2.4 VALVES AND TAPPING SLEEVES 

    A. Valves 12-inches and Smaller 
  *Valves 12-inches and smaller shall be resilient wedge gate valves conforming to the 
applicable requirements of AWWA C509 Standards, with a working pressure of 250 
psi, O-ring sealing, 2" square operating nut, open left and mechanical joint ends. 
Valves manufactured of ductile iron shall meet all applicable requirements of AWWA 
C515 with a working pressure of 250 psi. All interior and exterior ferrous metal surfaces 
shall be coated with a minimum of 8 mils of fusion-bonded coating meeting the 
requirements of AWWA C550. Valves may be used in sizes 4" thru 12" (Mueller, 
American Flow Control, M&H, Clow, Kennedy, U.S. Pipe, equivalent). 
 

  B. Valves 16-inch and Larger: 
 *16-inch valves and larger in diameter shall be designed and constructed in such a 

manner as to include beveled reduction gears to reduce the  number of turns and 
torque require to operate the valves.  All roller, tracks and scrapers shall be bronze 
casting. The resilient wedge gate valve shall conform to the applicable requirements of 
AWWA C509 Standards with a working pressure of 250 psi, and manufactured of 
ductile iron. Valves shall have O-ring sealing, 2" square operating nut, open left, and 
mechanical joint ends (American Flow Control, Clow, U.S. Pipe, equivalent). All interior 
and exterior ferrous metal surfaces shall be coated with a minimum of 8 mils of fusion-
bonded epoxy paint meeting the requirements of  AWWA C550. 
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  C. Surge Relief, Pressure Reducing and Altitude Valves: 
 Surge relief, pressure reducing and altitude valves shall be flanged iron globe body; 

fully bronze mounted; external pilot operated with free floating piston operated without 
springs, diaphragm, or levers; single seat with seat bore equal to size of valve. Valves 
shall be manufactured in accordance with AWWA C506 (Ross, equivalent). 

 
 All surfaces of iron castings shall be coated with a minimum of two coats of a 

serviceable grade of asphaltic base metal paint. 
 
 The valve design shall be such that repairs and internal dismantling of the main valve 

may be done without removing the valve from the water main. 
 
 Valve working and surge pressures will be shown on the drawings or designated in the 

"Special Conditions" of the contract specifications. 

 
  D. Check Valves: 
 Check valves shall be swing type with iron body and flanged ends, meeting all 

requirements of AWWA C508. Valves to have an iron disc with bronze disc ring and 
seat ring and lever and weight controlled (American Flow Control Series 2100 in sizes 
4” through 12”, equivalent). 

 
 All internal iron surfaces of the valve shall be coated with a minimum of 8 mils of fusion 

bonded or liquid epoxy, approved for potable water. 

 
  E. Air Relief Valves for Water Lines: 
 Air relief valves shall be dual operation valves that allow air to escape when the 

pipeline is being filled and air to enter when the pipeline is being emptied. Valves to be 
iron with screwed inlet connections and having a 150 psi working pressure (Crispin 
Universal Air Valves Model No. UL20, with ¼" orifice, or equivalent). 

 

  F. Tapping Sleeve/Saddle and Valve: 
 *Tapping Sleeves shall be manufactured of ductile iron, cast iron or stainless steel. 
 
 *Flanged faced and drilled per ANSI B 16.1, with standard tapping flange counter bore 

per MSS SP-60. Tapping sleeves shall meet minimum working pressure requirements 
of 250 psi. Should manufacturer’s pressure design standards exceed this requirement, 
they shall be supplied. All Tapping sleeves shall include a test plug.  When a new 
water line and the water line being tapped are of the same size, a ductile iron 
tapping sleeve with mechanical joint must be used. 

 
 Examples of compliant tapping sleeves, on which equivalence will be compared: 
 
          Brand/Model                  Size Range Approved 
     
    Romac SST III with Ductile Iron or  
    Stainless Steel Flange      Approved in sizes 6”x 4” thru 12”x 10” 
 
    Mueller H-304 with Ductile Iron 
    or Stainless Steel Flange       Approved in sizes 6”x 4” thru 12”x 10” 
                
    *American Flow Control Series 1004     Approved in sizes 6”x 6” thru 20”x 20” 

     *Mueller H-615  
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 Note: Tapping sleeves and saddles are to be water pressure tested for leaks, 
through the test plug, for a period of fifteen (15) minutes at 200 psi or as directed 
by the Engineer or Inspector. Air testing of the tapping sleeves is not permitted. 

 
 *Tapping Saddles shall be ductile iron, flanged faced and drilled per ANSI B 16.1 with 

standard tapping flange counter bore per MSS SP-60. Straps to be manufactured of 
alloy steel. Tapping saddles shall meet minimum working pressure requirements of 
250psi. 

 
 *Tapping Valves shall be mechanical joint x tapping flange. The flanged end shall have 

a raised face to match counter bore in tapping sleeve outlet per MSS SP-60. Tapping 
valves shall also conform to the specifications and approved brands as outlined in the 
valves section. 

 

2.5 FIRE HYDRANTS 
 *All fire hydrants private and public connected to the City of Conover’s water supply 

shall be Storz dry-barrel fire hydrants, which comply with ANSI/AWWA C502.  All 
hydrants will have a dry top with O-rings seals, which permanently seal off the stem 
operating threads from water and keep the lubricant in.  All hydrants shall be opened 
by turning counter clockwise, and the direction of the opening shall be indicated by 
means of an arrow and appropriate wording on the top of the hydrant.  The main valve 
opening shall be 4-1/2” and be a compression type valve.  Hydrants must have a 
bronze main valve seat ring that thread into a bronze drain ring.  Each hydrant shall 
have at least two bronze drain outlets.  All hydrants shall have a thrust of anti-friction 
washer in the operating area of the hydrant bonnet.  A weather cap around the 
operating nut on top of the hydrant is required.  All hydrants will have a “6” mechanical 
joint base connection.  Hydrants shall be designed for a minimum working pressure of 
250psi.  Each hydrant shall be assembled at the factory with one 5” Storz connection 
and cap. The Storz shall be an intergral in design (no adapters) and meet or exceed 
AWWA C502, NFPA-1963 and must be UL certified and FM Approved for use on the 
fire hydrant Each hydrant shall have two 2 ½” nozzles.  All hydrants will be furnished 
with the breakable traffic feature that will break upon impact.  The feature shall consist 
of a breakaway safety flange shall be 1 to 4 inches above finished grade.  All exterior 
surfaces of hydrants placed in the public right-of-way shall be painted two coats of 
Safety Yellow” or to the city’s satisfaction with Rust-oleum Industrial Enamel Paint 
944402 or approved equal.  Private fire hydrants shall be painted Red.  Hydrant will 
normally be three and one-half feet from the ground to the bottom of the hydrant.  
However, when plans indicate deeper bury is required, such hydrants will be furnished 
conforming to the depth of bury as shown on the plans.  A maximum of one (1) barrel 
extension per hydrant shall be permitted. 

 
2.6 WATER LATERALS AND APPURTENANCES 
 *This section includes copper water tubing, valves (corporations and curb stops) and 

meter setting appurtenances, which conform to ANSI/AWWA C800. 
 
 *Copper water tubing shall conform to ASTM B-88 (Seamless Copper Water Tubing) 

standards. Corporations, Curb Stops, and Fittings shall conform to ASTM B-62 and 
ASTM B-584 UNS NO C83600-85-5-5-5 standards.  

 

 
 A. WATER LATERALS: 
 *Water Laterals shall be Type K soft copper tubing, conforming to ASTM B-88-62. 

Couplings for tubing shall have compression connections. (Mueller, A.Y. McDonald, or 
equivalent). .  The longest available length of service line should be used with no 
unions.  As and example for ¾ inch service connections, no  
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 union shall be used in the installation of 60 feet or less.  For ¾ inch, only one (1) union 
will be allowed for each one hundred foot section or fraction there of. 

  
 B. CORPORATION STOPS 

 CC thread inlet x compression outlet (3/4” and 1”) 
 2” Ball valve MNPT X FNPT 
 Examples of compliant corporation stops, on which equivalence will be compared. 

 

 
 

 C. METER SETTERS (Domestic) 
 *5/8”x 3/4”, ¾” & 1” 
 Horizontal inlet and outlet meter setters with padlock wing and with ASSE top entry 

dual check feature. (With compression connections for copper tubing on inlet and 
double purpose on outlet) 

 
 Examples of compliant meter setters, on which equivalence will be compared 

 

 
 

  D. SERVICE SADDLES 
 *Service saddles shall be double strap design, manufactured of bronze, with 
 corporation thread outlet.  The 2” tap service saddles shall have IP thread outlet. 

 

 
 
 E. METER BOXES 

 *For 5/8” x ¾” And1” meter installations, the meters box will be manufactured of 
polypropylene plastic. The cover shall be a drop in reader cover and shall not overlap 
the top edge of the meter box with a cast iron reader that is stainless steel pinned, 
(D1500—DICIR manufactured by NDS, or equivalent). A 6” black extension (D750E-
EXT) shall be used with the meter box to obtain appropriate bury depth. 

 
 For 2” Meters Installations 
 The dimensions of the meter box shall be 19” wide x 31” long x 18” deep.  The meter 

box and top shall be manufactured of Cast iron (ASTM A 48 Class 30B). (MBX-5A 
manufactured by Sigma Corporation, or equivalent).  Note: This is a non-traffic rated 
box. 

 A. Y. McDonald Mueller 

¾ “ Plug Type 4701T H-15008 

1” Plug Type 4701T H-15008 

2” Ball Valve 3149B B-20046 

 A. Y. McDonald Mueller 

5/8 X 3/4 meter setter 24-207WDTD-33 B-2577-6A 

1” meter setter 24-412WDTD-44 B-2577-6A 

2” meter setter 20B712WDFF775 B-2423-2-01 

Main 
Size 

Tap Size A.Y.McDonald Mueller Romac Smith Blair 

2” ¾” – 1” 3891 S-13420  327 

3” – 20” ¾” – 2”  DR2S 202S 317 
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3.0 INSTALLATION OF WATER PIPE 
 A. Description: 

 *The work covered by this Article consists of furnishing and installing ductile iron water 
pipe, in an open cut trench, at the locations shown on the drawings. The pipe shall be 
installed in accordance with all applicable specifications of ANSI/AWWA C600 and the 
following specifications. 

 
 B. Handling and Storage: 

 *All pipe, fittings, valves, hydrants, and accessories shall be loaded and unloaded by 
lifting with hoists or skidding in order to avoid shock or damage. Under no 
circumstances shall the pipe be dropped. Pipe handled on skid ways shall not be rolled 
or skidded against pipe on the ground. 

 
 *Slings, hooks, or pipe tongs shall be padded and used in such a manner as to prevent 

damage to the exterior surface or interior lining of the pipe. 
 
 *Pipe shall not be stacked higher than the limits specified in ANSI/AWWA C600. 
 
 *Gaskets for pipe joints shall be stored in a cool location out of direct  sunlight. 

Gaskets shall not come in contact with petroleum products. Gaskets shall be used on a 
first-in, first-out basis. 

 

 C. Alignment and Grade: 
 The water mains shall be laid and maintained to lines and grades established by the 

drawings with fittings, valves, and hydrants at the required locations unless otherwise 
approved by the Engineer. Valve-operating stems shall be oriented in a manner to 
allow proper operation. Hydrants shall be installed plumb. 

 
 When crossing existing pipelines or other structures, alignment and grade shall be 

adjusted as necessary, with approval of the Engineer, to provide clearance as required 
by state regulations or as deemed necessary by the Engineer to prevent future 
damage or contamination of either structure. 

 
 D. Pipe Installation: 

 Proper implements, tools, and facilities shall be provided and used for the safe and 
convenient performance of the work. All pipe, fittings, valves, and hydrants shall be 
lowered carefully into the trench by means of a derrick, ropes, or other suitable tools or 
equipment, in such a manner as to prevent damage to water-main materials and 
protective coatings and linings. Under no circumstances shall water-main materials be 
dropped or dumped into the trench. The trench shall be dewatered prior to installation 
of the pipe. 

 
 All pipe fittings, valves, hydrants, and other appurtenances shall be examined carefully 

for damage and other defects immediately before installation. Defective materials shall 
be marked and held for inspection by the Engineer, who may prescribe corrective 
repairs or reject the materials. 

 
 All lumps, blisters, and excess coating shall be removed from the socket and plain 

ends of each pipe, and the outside of the plain end and the inside of the bell shall be 
wiped clean and dry and be free from dirt, sand, grit, or any foreign material before the 
pipe is laid. 
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 *Foreign material shall be prevented from entering the pipe while it is being placed in 

the trench. During laying operations, no debris, tools, clothing, or other materials shall 
be placed in the pipe. As each length of pipe is placed in the trench, the joint shall be 
assembled and the pipe brought to correct line and grade. The pipe shall be secured in 
place with approved backfill material. 

 
 *At time when pipe laying is not in progress, the open ends of pipe shall be closed by a 

watertight plug or other means approved by the Engineer. When practical, the plug 
shall remain in place until the trench is pumped completely dry. Care must be taken to 
prevent pipe flotation should the trench fill with water. 

 
 *The bell ends of the pipe shall face the direction of laying unless directed otherwise by 

the Engineer; for lines on an appreciable slope, the Engineer may require that the bell 
ends face upgrade. 

 
 E. Joint Assembly: 
 *Push-on joints and mechanical joints shall be assembled as outlined under 4.3.4.1 

and 4.3.4.2 of the ANSI/AWWA C600 Specifications. 
 
 *When it is necessary to deflect pipe from a straight line in either the vertical or 

horizontal plane, or where long radius curves are permitted, the amount of deflection 
shall not exceed that shown below. In no event shall more deflection be allowed than 
the manufacturer’s recommended maximum. The maximum deflection shown is for a 
20-ft. length of pipe with push-on joints. The pipe sizes and maximum deflections are 
shown in inches. 

 
   Pipe Size     Maximum Deflection 
   4” thru 12”                  21° 
          14” thru 36”          12° 
 
 *Cutting pipe for the insertion of valves, fittings, or closure pieces shall be done in a 

neat, workman like manner without creating damage to the pipe or cement-mortar 
lining. Pipe may be cut using an abrasive pipe saw, rotary wheel cutter, guillotine pipe 
saw, milling wheel saw.  Cut ends and rough edges shall be ground smooth, and for 
push-on joint connections, the end shall be beveled. 

 
3.1 VALVE AND FITTING INSTALLATION 
 

A. Description: 
 *The work covered by this Article consists of furnishing and installing valves and pipe 
 fittings, in an open cut trench, at the locations shown on the drawings. 

 
B. Construction Requirements: 

 *All valves 20-inches and smaller shall be resilient seat/wedge gate valves. Valves 
shall conform to Sub-Article 2.5A, 2.5B, or 2.5C. of these specifications. 

 
 *Prior to installation, valves shall be inspected for direction of opening, freedom of 

operation, tightness of pressure-containing bolting, cleanliness of valve ports and 
especially seating surfaces, handling damage, and cracks. Defective valves shall be 
corrected or held for inspection by the Engineer. 
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*Valves, fittings, plugs, and caps shall be set and joined to the pipe in the manner 
specified in Sub-Articles 3.0D. and 3.0E. for cleaning, laying, and joining pipe, except 
that valves 16- inches and larger shall be provided with special support, such as 
crushed stone, concrete or masonry pads, or sufficiently tamped trench bottom so that 
the pipe will not be required to support the weight of the valve. Fittings shall be ductile 
iron as specified in Section 2 of these specifications. 
 
*Unless designated otherwise on the drawings or in the Special Conditions, a valve box 
with necessary extension shall be provided for every valve. The valve box shall not 
transmit shock or stress to the valve and shall be centered over the operating nut with 
the use of a 6” double-hub coupling or the bell of the cast iron stack piece. The box 
cover shall be installed flush with the surface of the finished area, or as may be 
directed by the Engineer. 
 
*In no case shall valves be used to bring misaligned pipe into alignment during 
installation.  Pipe shall be supported in such a manner as to prevent stress on the 
valve. 
 
*All dead ends on new mains shall be closed with plugs or caps that are suitably 
restrained to prevent blowing off under test pressure. If a blow-off valve precedes the 
plug or cap, it too shall be restrained against blowing off. All dead ends shall be 
equipped with suitable blow-off facilities. Blow-off facilities for main sizes 2-inch thru 8-
inch shall conform to the City of Conover Standard Detail Drawing No. 7.3W.  
 
*For main sizes larger than 8-inch, fire hydrants or blow-off assemblies, 4 inch and 
larger, shall be installed in accordance with approved construction drawings.  
 
*Blow offs and associated drainage lines shall not be connected to any type sewer or 
submerged in any stream or installed in any manner that would permit back siphonage 
into the City’s water distribution system. Blow-offs 4-inch and larger shall require a flap 
valve to be installed at the end of the drainage line.  
 
*All plugs, caps, tees, and bends, unless otherwise specified, shall be provided with 
concrete reaction blocking, Meg-A-Lug type restraint systems (see 2.06 mechanical 
joint restraints) or suitably restrained joints as indicated on the drawings or directed by 
the Engineer. Concrete reaction blocking shall be placed between solid ground and the 
fitting to be anchored; the area of bearing on the pipe and on the ground in each 
instance shall be that shown on the drawings or directed by the Engineer. The blocking 
shall, unless otherwise shown or directed, be so located as to contain the resultant 
thrust force and so that the pipe and fitting joints will be accessible for repair. Where 
concrete must be reinforced, the Contractor shall furnish such reinforcing as is 
required. No direct payment will be made for concrete reaction blocking and 
reinforcement for pipe sizes up to and including 16-inches in diameter. A bid item for 
concrete reaction blocking will be listed in the Itemized Proposal for pipe sizes over 16-
inches in diameter. 
 
*All hydrant valves shall be restrained to the main line with a Swivel Hydrant Tee and 
rotating split gland. All branch line valves shall be restrained to the main line where a 
valve may blow off during testing or where future extension of the branch line is 
possible. The branch line valve shall be restrained with restraint devices other than 
concrete blocking. 
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3.2  TAPPING SLEEVE AND VALVE INSTALLATION 
 A. Description: 

*The work covered by this Article consists of excavating an area of sufficient size to tap 
an existing water line and set a valve, furnishing and installing a tapping sleeve and 
valve, performing the water line tap, and backfilling and compacting the area. The 
locations and sizes will be designated on the drawings or directed by the Engineer. 

  
 B. Construction Requirements: 

*The Contractor shall furnish and install the tapping sleeve and valve conforming to 
Section 2.5 (F). The Contractor will do the tapping of the existing main according to 
manufacturer’s specifications. 
 
*The Contractor shall excavate an area of sufficient size and depth, conforming to 
OSHA requirements, to accommodate the operations of tapping the existing line and 
setting the valve. 
 
*The Contractor shall furnish and install a valve box with the necessary extensions, 
backfill and compact the excavated area. The backfill material and compaction shall 
meet all applicable requirements of Sub-Article 1.4 (B). 
 
*The Contractor shall perform a 200 psi pressure test, or a different pressure as 
required by the Engineer, on the tapping sleeve and valve prior to tapping the existing 
water main. This pressure test will be performed using the test plug provided with the 
tapping sleeve. 
 
*Air testing of the tapping sleeves is not permitted. 
 

3.3 HYDRANT INSTALLATION 
 A. General: 

*The work covered by this article consists of furnishing and installing fire hydrants, in 
an open cut trench, at the locations shown on the drawings. 
 
*All fire hydrant connections shall be made on the water main by using a mechanical 
joint tee with the restrained swivel branch outlet. This provides a restrained 
connection between the tee and the mechanical joint valve.  The hydrant lead is 
typically made of the same material as the main.  That is, if the main is made of ductile 
iron, then the hydrant lead is made of ductile iron.  If the main is PVC, then the hydrant 
lead should be made of PVC. 
 
*Beyond the valve, the hydrant can be installed by one of the following methods. 
 
1. Connect the fire hydrant to the outlet side of the mechanical joint valve with a 
mechanical joint swivel by mechanical joint solid adapter. This method provides 
positive restraint when short distances between the valve and the hydrant are required. 
 
2. When the water main is ductile iron the contractor may connect the fire hydrant to 
the outlet side of the mechanical joint valve with a proper length of ductile iron pipe, 
using wedge type mechanical joint retainer glands on the connections between the 
valve and the hydrant. 
 
3. When the water main is PVC the Contractor shall connect the fire hydrant to the 
outlet side of the mechanical joint valve with a proper length of PVC pipe. Using two (2) 
¾ all thread rods the connections between the valve and the hydrant shall be rodded. 
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4. The bowl or elbow of each hydrant shall be well braced against a sufficient area of 
unexcavated earth at the end of the trench with a solid and sound 4”x 8”x 16” cap 
block.  The area of bearing on the hydrant and on the unexcavated earth in each 
instance shall be that shown on the drawings, or as directed by the Engineer. 

 
 B. Construction Requirements: 

*Prior to installation, inspect all hydrants for direction of opening, nozzle threading, 
operating nut and cap-nut dimensions, tightness of pressure-containing bolting, 
cleanliness of inlet elbow, handling damage, and cracks. Defective hydrants shall be 
corrected or held for inspection by the Engineer 
 
*Any dirt or foreign matter shall be removed from all hydrants before they are set. 
 
Hydrants set in soil that is impervious shall have a drainage pit two feet in diameter 
and two feet deep excavated below the bowl. This pit shall be filled with either No. 57 
or 67 stone to a point six inches above the drain port. Hydrants set in soil that is 
pervious shall have either No. 57 or 67 stone placed around the bowl to a point 12 
inches above the drain port and a minimum of 12 inches laterally in all directions. 
 
*All hydrants shall be set plumb and shall have their nozzles parallel with the existing 
or future curb, with the pumper nozzle facing the curb. 
 
*At the locations designated on the drawings, or where directed by the Engineer, the 
Contractor shall furnish hydrants with a barrel that will allow a bury depth greater than 
the standard three and one-half foot bury hydrant. A maximum of one (1) barrel 
extension per hydrant shall be permitted. 

 
 3.4 BLOW-OFFS 

 A. Description: 
*The work covered by this Article consists of furnishing and installing water main blow-
offs for main sizes 2-inches thru 8-inches. Blow-offs for main sizes over 8-inches and 
blow-offs that have special requirements will be covered in the Special Conditions. 

 
 B. Construction Requirements: 

*All dead ends on new mains shall be closed with plugs or caps that are suitably 
restrained to prevent blowing off under test pressure. If a blow-off valve precedes the 
plug or cap, it too shall be restrained against blowing off. All dead ends shall be 
equipped with suitable blow-off facilities per the City of Conover Standard Detail 
Drawing No.7.3W.   
Blow-offs and associated drainage lines shall not be connected to any type sewer or 
submerged in any stream or installed in any manner that would permit back siphonage 
into the City’s water distribution system. Blow-offs 4-inch and larger shall require a flap 
valve to be installed at the end of the drainage line. 
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*The Contractor shall provide a tap with a prethreaded plug or cap at the end of the 
water main; furnish and install a threaded connection; trench and backfill for the blow-
off line; 
 
*The size of blow-offs on water mains shall be as follows: 
 

 Main Size            Blow-off Size 
     2"      2" 
     4"      2" 
     6"               2" or Hyd. 
     8"               2" or Hyd. 
   10"               4" or Hyd. 
   12"               4" or Hyd. 
   16"                4" or Hyd. 
   20”                6” or Hyd. 

 
3.5 WATER SERVICE LATERALS 

A. Description: 
*The work covered by this Article consists of furnishing and installing water service 
laterals in an open cut trench or in unlined bores. 

 
B. Construction Requirements: 
*Water service laterals shall be installed in accordance with the City of Conover 
Standard Detail Drawing No. 1W 
 
*The water main shall be thoroughly flushed, using a flow velocity sufficient to scour 
the pipe interior, before any water laterals are installed. 
 
*The Contractor shall trench and backfill or bore for the water lateral; tap the water 
main; furnish and install a corporation stop, the necessary copper tubing, a meter 
setter, and a meter box. 
 
*The threaded portion of the corporation stop shall be wrapped with pipe dope before 
the stop is installed in the tapping saddle. Each meter setter shall be flushed briefly 
immediately after it has been installed. The trench and backfill operations shall be 
performed in accordance with all applicable provisions of Sub-Article 1.4. 
 
*Bores shall be of adequate size to accommodate the lateral without causing an 
excessive void around the pipe. The face of the bore shall be a distance of five feet 
from the edge of pavement or back of curb on either side of the roadway unless 
approval to the contrary is given by the Engineer. 
 
*Taps shall only be made after the water main is under pressure. No taps on dry mains 
will be allowed unless specific authorization is obtained from the Engineer. Taps shall 
be on an angle 45 degrees to a perpendicular through the centerline of the pipe. 

 
3.6 PRESSURE TESTING AND DISINFECTION OF WATER LINES 

 A. Pressure Testing: 
*The Contractor shall furnish all labor and equipment necessary to perform the 
pressure tests. The pressure test shall be performed by the Contractor and observed 
by the Inspector and/or Engineer.  Testing procedures should be conducted  in 
accordance to AWWA standards C600 and C605.  Existing valves may not be used for 
testing. 
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*Unless modified in the project special provisions, the test pressure shall be 200 psi as 
measured at the lowest elevation of the line. The duration of the test shall be two 
hours. The 200 psi test pressure shall be maintained during the two hours by use of a 
by-pass pumping system. 
 
*Allowable leakage per 1,000 linear feet of pipe per two hours shall be as follows: 
 
Note: If pressure testing of the water line fails due to one or more leaking joints, those 
joints shall be cut out or removed from the pipe installation and closure shall be made 
with suitable lengths of pipe and mechanical joint solid sleeves. Bell joint repair 
clamps are not permitted. 

 
Pipe Size (Inches)   Allowable Leakage (Gallons) 

4            0.73 
6            1.11 
8            1.47 
10            1.84 
12            2.21 
14            2.57 
16            2.94 
20           3.68 

 
*The following prerequisite conditions shall have been met before any pressure testing 
begins: 

 
(1) All hydrants are properly located, operable, plumb, and at correct elevation. 

 
(2) All valves are properly located, operable, and at correct elevation, with valve boxes 
or manholes centered over wrench nuts, and top of box or manhole at correct 
elevation. 
 
(3) The water line or lines are properly vented where entrapped air is a consideration. 

 

 B. Disinfection of Mains: 
*All water lines or appurtenances added to or replaced in the City of Conover water 
system shall be properly chlorinated before being placed in service. The Contractor 
under the supervision of the Engineer or Conover Inspector shall perform the 
chlorination. 
 

 1. All of the water mains installed shall be thoroughly flushed and disinfected 
     before being placed in service. This work shall be done under the direct 
     supervision of the Engineer's Inspector and shall follow ANSI/AWWA C651 and 
      NC Administrative Code. The AWWA continuous feed method shall be used, 
      unless otherwise approved by the engineer. The specifications below are based 
      on the continuous feed method and as modified to Conover Water Standards. 
     The Contractor shall supply all labor, equipment and materials necessary for 
     carrying out this work. 
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 2. Filling and Flushing for Disinfection and Sampling: All water usage shall be 
     measured by the water meter required in the jumper assembly. Meter readings 
      shall be documented and recorded daily. The document shall indicate the 
     reason for the water usage each day. The readings shall be provided to the 
     Engineer prior to removal of the jumper/meter assembly. All water usage shall 
     pass through the approved reduced pressure backflow assemblies. Conover 
     Water shall provide water free of charge to the Contractor for the chlorination,      
     flushing and sampling processes one time or a total of 3 pipe water volumes. All 
     additional water required for additional disinfection, flushing, and sampling shall be 
     billed to the Contractor at the bulk water billing rate. 
 
  3. Flushing and cleaning are done prior to the pressure test. Sufficient hypochlorite 
      or other chlorine compounds shall be introduced in the lines to produce a chlorine 
      concentration of at least 50 parts per million and not greater than 150 parts per 
     million. Where a direct connection to active water main is required, jumper 
     assembly shall be used for the connection. The jumper shall be inspected by a 
      representative of the Owner and tested by a third-party certified backflow tester 
      prior to use. The jumper shall be located no greater than 10 feet from the 
      chlorination injection point. 
 

 4. The chlorine solution shall be retained in the lines for at least twenty-four (24) hours 
      and no greater than 36 hours and tracked at each blow off sampling location. 
      Sampling locations are required every 1200 feet of water main line and at any 
      dead-end line. Blow off standpipes used for sample points shall be a minimum of 
     24-inches tall and include an extension at a 45- or 90-degree angle of at least 18 
     inches in length. The blow off shall be constructed of rigid metal pipe and shall end 
      without threads. Fire hydrants are not to be used as sampling points but shall be 
      chlorinated and flushed after 24 hours. At the end of the 24-hour chlorination 
     period, the chlorine residual shall be at least 10 parts per million, prior to flushing. 
      The inspector shall witness the chlorine residual tests at each blow off and 
     sampling location and record the results before the Contractor is approved to begin 
      the flushing and dichlorination processes. 

 
 5. The water mains shall then be flushed sufficiently to clear them of chlorine    
     exceeding 0.80 ppm.  Chlorine testing shall be witnessed/verified by the Conover 
     Water inspector.  The flushing velocity shall be no less than 3.0 ft/s. All water     
     services, regardless of size or type, shall be flushed to remove high chlorine    
     concentrations once the water main has been flushed and tested to below 0.80 
     PPM. This flushing shall be completed within 48-hours of the disinfection processes. 

 

C. Bacteriological Sampling: 
 

 1. The Contractor shall collect samples of water from the mains shall then be taken 
     and analyzed for bacteriological purity. Water shall be running at a low flow rate for a 
     minimum of 2 hours prior to the sample collection. A representative of the Owner 
     shall be present at the time of sample collection. Samples shall be analyzed by a 
     Certified Laboratory. Results typically take 24 hours and only the Owner may call 
     the laboratory if there are questions regarding the testing. If one sample from the 
     mains fail to meet the bacteriological standard for purity, additional samples shall 
      be collected and retested. 
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 2. If the samples fail three times, disinfecting and flushing shall be repeated until such 
      standards have been met. The Contractor is responsible for the cost of the water 
      required for the additional flushing, disinfection and sampling. 

 
At the satisfactory completion of the bacteriological requirements, the lines shall be 
placed into service under the supervision of the Water Dept. personnel.  

 
4.0 BACKFLOW PROTECTION 

A. General: 
Backflow protection devices shall be installed, tested, and maintained by the customer.  
Such devices shall be required on all plumbing connections to service lines for 
irrigation, and to all premises except service to single-family residential dwellings.  
Such devices shall be installed on the customer’s plumbing line beyond the water 
meter but prior to any branching of plumbing lines from the common line, such that all 
water passing through the water meter shall also pass through the protection device.  
No water shall be permitted at any time to by-pass backflow protection; if the customer 
requires a by-pass while the backflow device is being tested or repaired, the by-pass 
line shall include a backflow device of equal design and size as the first. 

 
B. Type of Device Required: 
The type of backflow device required shall be based on a determination of the potential 
degree of hazard of backflow at the facility receiving water service.  Hazards shall be 
classified as high or moderate as referenced in the City of Conover Cross Connection 
Control Ordinance.  Acceptable backflow devices for each degree of hazard are 
defined below: 
 
1.High Hazard: 
 Reduced Pressure Zone Backflow Assembly 
 Atmospheric air Gap of Length a Least two (2) Times Inlet Pipe Inside Diameter 
 
2.Moderate Hazard: 
 Double Check Valve Assembly 
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AVERAGE DAILY WATER DEMANDS 

TYPE ESTIMATED WATER USAGE 

Residential 400 gpd per house 
Multi dwelling residential One Bedroom – 200 gpd per unit 

Two Bedroom – 300 gpd per unit 
Three Bedroom – 400 gpd per unit 

Mobile Homes 250 gpd per unit 

Bowling Alley 100 gpd per lane 

Barber Shop 100 gpd per chair 

Beauty Shop 125 gpd per chair 

Dentist Office 750 gpd per chair 

Drug Store 
     With Fountain Service 
     Serving Meals 

500 gpd 
add 1,200 to 1,500 gpd 
add 50 gpd per seat 

Industrial Plant 30 gpd per employee 

Launderette 1,000 gpd per unit 

Meat Market 5 gpd per 100 sq. ft. floor area 

Motel or Hotel 125 gpd per room 

Office Building 12 gpd per 100 sq. ft. floor area 

Physician’s Office 200 gpd per examining room 

Retirement Home/Nursing Home 100 gpd per patient/employee 

Restaurant 
Restaurant (drive-in) 

20-50-120 gpd per seat 
20 gpd per car space 

Service Station 1,000 gpd per pump island 

Theater 
Theater (drive in) 

3 gpd per seat 
3 gpd per car space 

*Not including process water   

Boarding School, elementary 75 pgd per person 

Boarding Schools, Senior 100 gpd per person 

Churches 3 gpd per person 

Clubs, County 25 gpd per person 

Clubs, Civic 3 gpd per person 

College, Day Students 25 gpd per person 

College, Junior 100 gpd per person 

College, Senior 100 gpd per person 

Elementary Schools 16 gpd per person 

Junior High Schools 25 gpd per person 

Nursing Homes 100 gpd per person 

Prisons 60 gpd per person 

Rooming Houses 100 gpd per person 
Summer Camps 60 gpd per person 
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SIZING WATER SERVICE LINES AND METERS 

Plumbing Fixture Value 

Fixture Type 
Fixture Value Based on 35 psi  

At Meter Outlet 

Bathtub…………………………... 8 

Bedpan washers…………………. 10 

Combination sink and tray………. 3 

Dental unit……………………….. 1 

Dental lavatory…………………... 2 

Drinking fountain (cooler)………. 1 

Drinking fountain (public)………. 2 

Kitchen sink: 

     ½-inch connection……………. 

     ¾-inch connection……………. 

  

3 

7 

Lavatory 

     
3/8

 inch connection……………. 

     ½ inch connection……………. 

  

2 

4 

Laundry try 

     ½ inch………………………… 

     ¾ inch………………………… 

  

3 

7 

Shower head (shower only)……… 4 

Service sink: 

     ½-inch connection……………. 

     ¾-inch connection……………. 

  

3 

7 

Urinal: 

     Pedestal flush valve…………... 

     Wall or stall…………………... 

     Through (2 ft. unit)…………… 

  

35 

12 

2 

Wash sink (each set of faucets)…. 4 

Water closet: 

     flush valve……………………. 

     Tank type…………………….. 

  

35 

3 

Dishwasher: 

     ½ inch connection……………. 

     ¾ inch………………………… 

     1 inch connection…………….. 

  

4 

12 

25 

Hose connections (wash down:) 

     ½ inch………………………… 

     ¾ inch………………………… 

  

6 

10 

Hose (50 ft. length wash down:) 

     ½ inch………………………… 

     
5/8 

inch………………………… 

     ¾ inch………………………… 

  

6 

9 

12 
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SIZING WATER SERVICE LINES AND METERS 

  

Customer:________________________  Address: ________________________________________________  

Building Address: ________________________________________________  Zip Code:_________________ 

Sub-division: ____________________________  Lot No.: _______________  Blk. No. :__________________ 

Type of Company: __________________________________________________________________________ 

Fixture   
Fixture Value 

35psi 

No. of 

Fixtures 
Fixture Value 

              

Bathtub     X   =   

Bedpan     X   =   

Washers     X   =   

Combination Sink and Tray     X   =   

Dental Lavatory     X   =   

Drinking Fountain: Cooler   X   =   

  Public   X   =   
             

Kitchen Sink: ½” connection   X   =   

  ¾” connection   X   =   

Shower Head (shower only)     X   =   
              

Service Sink: ½” connection   X   =   

  ¾” connection   X   =   

Urinal: Pedestal flush valve   X   =   

  Wall flush valve   X   =   

  Trough (2 ft. unit)   X   =   

Wash Sink (each set of faucets)     X   =   

Water Closet: Flush valve   X   =   

  Tank type   x   =   

Dishwasher: ½” connection   X   =   

  ¾” connection   X   =   

Washing Machine: ½” connection   X   =   

  ¾” connection   X   =   

  1” connection   X   =   

Hose Connection (wash down): ½” connection   X   =   

  ¾” connection   X   =   

Hose (50 ft. wash down): ½” connection   X   =   

  5/8” connection   X   =   

  ¾” connection   X   =   
              

                                                                                           Combined Fixture Value Total  =   Gpm. 
                

                                     Customer Peak Demand from fig. 4.04 or 4.05 x Press Factor =   Gpm. 
                

                                                  Add irrigation:   - _________Squares x 1.16 or 0.40 (1)
 =   Gpm. 

                

                       Add fixed load:  -__________Hose Bibs x 6.5x________ Press Factor =   Gpm. 

               

                                                                                                          Total Fixed Demand =   Gpm. 



 27 

 



 28 

 



 29 

 

  
water 

    

TO:   

    

FROM:   

    

DATE:   

    

RE: Certification of Completion 
 
Name of Development:  ________________________________________________ 
 
Project No. ______________________________________________________ 

    
  I, the undersigned, hereby certify: 

    
1. That the water improvements to the above referenced development have been 

installed as shown on the attached “as-built” reproducible drawing. 
    
2. That the water improvements to the above referenced development have been 

installed in accordance with the specifications and requirements of the City of 
Conover Standard Specifications and Details. 

    
3. That all necessary easements for the water improvements have been recorded in 

the Catawba County Register of Deeds and are shown on the attached plot and 
deed easement. 

    
4. That the water improvements have been installed in accordance with the “Potable 

Water Distribution Data Sheet”. 
    
    

  ______________________________________              ____________ 

  SIGNATURE OF PROFESSIONAL ENGINEER               DATE 

    

  ______________________________________ 

  FIRM 

    

  ______________________________________ 

  LICENSE NO. 
  

  

  
  

ENGINEER’S CERTIFICATE OF COMPLETION 
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  water 

    

TO:  
    

FROM:   

    

DATE:   

    

RE: 

Certification of Completion 
 
Name of Development:  ____________________________________ 
 
Project No. _______________________________________________ 

    

  I, the undersigned, hereby certify: 

    

1. We are Licensed Utility Contractors in the State of North Carolina. 

    

2. 
That the water improvements to the above referenced development have been 
installed in accordance with the specifications and requirements of the City of 
Conover. 

    

3. 

That we guarantee the materials and installation of the water lines including all 
appurtenances and the restoration of any disturbed areas for a period of one (1) 
year and shall make repairs deemed necessary by the City of Conover.  The one-
year period shall begin on the date the City of Conover Council accepts the 
project. 

    

4. 
That we will reimburse the City of Conover the cost of any repairs it deems 
necessary to make its own forces including the cost of materials, labor, and 
equipment if we can not make the repair at the time it is needed. 

    
    

  ______________________________________              ____________ 

  NAME                                                                                DATE 

    

  ______________________________________ 

  CORPORATION / COMPANY 

    

  ______________________________________ 

  LICENSE NO. 

    

  
  

CONTRACTOR’S CERTIFICATE OF COMPLETION 
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ENGINEERING DEPARTMENT SUBMITTAL POTABLE WATER 
DISTRIBUTION DATA SHEETS  

    
1. Provisions must be made with respect to line sizing and easements to adjoining undeveloped properties and 
previously developed properties. 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
    

2. Water Distribution System Checklist:   

    

The proposed water system extension is to be dedicated to the City of Conover.   
    

Maximum hydrant spacing does not exceed 1,000 linear feet.   
    

Maximum in-line valve spacing does not exceed 1,500 linear feet.   
    

Three (3) valves are provided at each tee.   
    

Four (4) valves are provided at each cross.   
    

All lines meet State requirements with respect to size, area served and loops.   
    

All lines are to be looped where possible.   
    

All crossings with sewer lines meet State requirements of separation and materials.   
    

All utilities (existing and proposed) are separated by ten feet in existing public rights-of-way 
or 25’ permanent utility easement.  

 

    

Fire hydrants, flushing hydrants or blow-offs are provided at all dead-end mains.   
    

All tees, bends and fire hydrants have been provided with thrust blocks, tie rods as required. 
 

 

    

Twenty-five (25’) permanent utility easements, centered on extensions, shall be dedicated to 
the City of Conover or is located within the right-of-way of a publicly maintained highway.  

 

3. The City of Conover may require hydraulics ran if an area is in question.  Attach a sketch map of the 
proposed water distribution system indicating the point location used for your hydraulic calculations as shown in 
the following table. 
       

4. The design engineer, licensed in North Carolina, shall inspect the construction, furnish as-built drawings to 
the City of Conover along with a certification that the extension was built in strict accordance with the City of 
Conover’s Specification and requirements. 
              
 
 
 
 
 
 
 
 
 
 
________________________ 

 
 
 
 
 
 
 
 
 
 
________________________ 

Seal and Signature Date 
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TYPICAL 
DESIGN 
DETAILS 
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