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PART 1 – DESIGN 
 

1.1 
 

All engineering plans must meet the minimum design criteria of the State (Rules 
Governing Public Water Supplies by N.C. Department of Health and Human 
Services) and the County (Johnston County Water Distribution and Wastewater 
Collection Design and Construction Standards), whichever is more stringent. 
 
All submittals, construction drawings, specifications and as-built drawings shall 
meet the minimum criteria stated in Section 7- Certifications, Submittals and 
Inspections of this Document. 
 

General 

1.2 
 

All water mains are to be installed within the dedicated street rights-of-ways where 
possible.  Water utility easements shall be provided for all exceptions.  Mains within 
the street rights-of-ways shall be a minimum of 5 feet from the edge of the street 
pavement.  No permanent structures or other utilities shall be installed over water 
mains or within water easements. 
 
Dead end lines within one-half the length of the dead end segment of another 
connection point shall be looped/connected through a permanent 20 foot public utility 
easement dedicated to Johnston County.  “Cross country” loops shall be ductile iron 
with a gate valve on each of the main and no services on the “cross country” portion 
of the line. 
 

Location 

1.3 
 

Water mains designated as major transmission mains shall be sized according to the 
Johnston County Director of Utilities and Engineering.  All other transmission mains 
shall be designed to meet the minimum design standards set forth by the State in 
accordance with NC Administrative Code T15.18C.   All mains shall be a minimum 
of 2” in diameter. 

  

Size 

1.4 
 

Fire Hydrants 

1.4.1 Location 
 

All hydrants shall be installed within the right-of-way or within the dedicated 



SECTION 1 - WATER MAINS  
 

 
WATER MAINS               SECTION 1-2 
             December 2011 

15 foot utility easement adjacent to the right-of-way.  In residential areas, fire 
hydrants shall be installed at a maximum distance of 500 feet from the 
footprint of all proposed housing units.  In commercial areas, hydrants shall 
be located within 250 feet of the footprint of each building. 

 
1.4.2 Installation 
 

All hydrants shall be installed on a 6-inch ductile iron branch with hydrant 
valves on each branch.  The valve shall be within 2 feet of the main and 
mechanically restrained to the main.  “Aqua-Grip” rings may be used in lieu 
of thrust rods. Thrust blocking is required with the use of thrust rods and 
“Aqua-Grip” rings.  All thrust rods shall be stainless steel.  All hydrant valves 
shall be installed on the water main side of roadway ditch. 
 

1.5 
 

Valves 

1.5.1 Main Line Valves 
 

Main line valves shall be installed at every intersection and at every point 
where the water main leaves the right-of-way (i.e. along cross country 
easements).  All valves larger than 16” or installed at a depth 6’ or greater 
shall be enclosed in a manhole and installed along a section of ductile iron 
water main.  Main line valves shall typically be installed immediately 
adjacent to a fire hydrant tee and on straight runs between intersections at a 
maximum spacing below. 

 
 Main Size   

1.5.2 Air Release Valves 

Maximum Spacing 
 4”    2000’  

6”    2000’ 
 8”    2000’ 
 12”    3000’ 
 16”    3000’ 
 

 
Air Release Valves shall be required on mains 16” and larger which have a 
change in elevation of 15 feet or greater.  Air release valves shall be installed 
at the highest point within that elevation change. Valves shall be 2” minimum 
with short body style.  Air release valves shall be made of plastic or stainless 
steel.  Valves shall be installed in minimum 5’ diameter precast flat-top 
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manholes (with bolt-down rings) with one joint ductile iron pipe centered in 
manhole when located in a public utility easement.   When located in the 
NCDOT right-of-way, a minimum 4’ diameter manhole is required.  

 
1.5.3 Pressure Reducing and/or Pressure Sustaining Valves 
 

Pressure reducing and/or sustaining valves shall be installed as directed by 
the Johnston County Director of Utilities and Engineering to connect areas 
with different pressure gradients.  Design parameters shall meet the 
Director’s requirements for pressure regulation.  Acceptable manufactures are 
Ross, Golden Anderson, and Cla-Val.  If pressure reducing and/or pressure 
sustaining valves are located in a manhole, the rings must be bolted-down. 

 
1.6 
 

Water Services & Meters 

1.6.1 Residential Services 
 

Residential water services shall be a minimum of ¾” in diameter.  All 
residential water meters shall be located within a 10 foot dedicated utility 
easement running parallel to the dedicated roadway right-of-way.  No water 
services shall be installed on cross country “looped” water mains. 
 
In the case of service installations on the opposite side of the road from the 
water main, a 1-inch service may be installed across the roadway that splits 
into two ¾” services.  Water meters installed on a split service must be 
installed at 2 foot spacing on either side of the common property lines of the 
customers.  “Split” services shall be used to the maximum extent possible.  
Split services shall be allowed for services only on the opposite side of the 
road from the water main.  Water services shall be paired at common 
property lines, where possible. 

 
1.6.2 Commercial Services 
 

Commercial services shall be installed within a 10 foot dedicated easement 
parallel to the roadway right-of-way where possible.  For sites with multiple 
water users, services may be located at the rear of the buildings or other 
suitable location to minimize impact on business operations during repair or 
maintenance.  If the services are located outside the right-of-way, sufficient 
utility easements must be provided for the water lines from the right-of-way 
to the services and around the services. Meter boxes, including gang meter 
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assemblies must be located in “grassed” areas or in the rear of the building.  
No meter boxes shall be installed in concrete or asphalt areas on the front side 
of the building.  Prior to the County installing the water meter, a grease trap 
must be installed on the premises for any food service establishments, and an 
oil water separator installed for any automotive service establishments. 

 
1.6.3 Master Meters 
 

Master meters shall be permitted to serve single ownership, single lot 
properties in the following categories: 

1. Apartments/Condominiums 
2. Hotels/Motels 
3. Hospitals 
4. Warehouses/Industrial Buildings 
5. Schools 
6. Mobile Home Parks 
7. Shopping Centers 
8. Churches 
9. Rest Homes 

 
Plans for these properties shall meet all building and fire code requirements.  
All water mains, valves, and fire hydrants shall meet the County’s standards 
and specifications.  Master meters 3” and larger shall be constructed above 
ground within an insulated heated enclosure.  The property owner shall be 
responsible for providing power for keeping the meter thawed out during 
freezing weather conditions.  For meters 1 ½” and larger, a by-pass with an 
air gap and a threaded or flanged spool or “jumper” piece shall be provided to 
the County.  The by-pass may be built into the yoke or designed in the piping, 
depending on the size of the water service. 
 

  1.6.4  Gang Meter Assemblies 
 

Gang meter assemblies shall be installed with a resilient seat gate valve with 
a 2” operating nut, valve box, and collar at the water main tap or tee.  All 
piping material shall be threaded brass. Ductile iron nipples and poly tubing 
are allowed. 

 
1.7 

 
  1.7.1 Required Backflow Preventers: 

Water Backflow/Cross Connection 
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A. Double Check Valve Assembly (DCVA) 

A testable DCVA shall be required on the following water taps: 
1. Residential water taps 
2. Fire sprinkler systems without booster pump facilities or chemical 

additives 
3. Connection to tanks, lines, and vessels that handle non-toxic 

substances 
4. Commercial, institutional, and industrial taps with the RPZ located 

inside the building, a DCVA shall be installed near the main tap at 
right-of-way or at the point of delivery. 

5. Other water taps as deemed necessary by Johnston County Utilities 
or Johnston County Department of Inspections 

 
B. Reduced Pressure Zone (RPZ) 

An RPZ shall be required on the following water taps: 
1. All irrigation services 
2. All commercial, institutional, and industrial establishments  
3. Fire lines/fire systems with booster pump facilities or chemical 

additives 
4. Other water taps as deemed necessary by Johnston County Utilities 

or Johnston County Department of Inspections 
 

1.7.2  Backflow Prevention Assembly Installation: 
 

Backflow prevention assemblies must be located in a place where it is 
readily accessible for regular testing, maintenance, and inspection.  Any 
bypass lines parallel to a backflow prevention assembly shall have an 
approved backflow prevention assembly installed that is equal to that on 
the main line. 

 
A.  DCVA 

1. Vertical or horizontal installation acceptable 
2. Adequate drainage shall be provided if installed below ground 

 
B.  RPZ 

1. Above ground installation preferred.  Property owner must provide 
power to heat insulated enclosure. 

2. Below ground vault shall have positive drainage, ie. adequate 
gravity drainage to atmosphere (daylight) or a sump pump. 
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3. Twelve (12) inches minimum clearance from vault walls and floor 
4. Installation in accordance with manufacturer’s recommendations 

 
1.7.3  Testing and Certifications for all RPZ Backflow Preventer Assemblies: 

 
A.  Initial testing must be completed and certification must be submitted to 

                  Johnston County Utilities prior to water meter being set. 
B. Bi-annual testing (once every two years) with certification must be 

completed as the owner responsibility.  The written bi-annual (every 
other year) certification must be submitted to Johnston County Public 
Utilities.  A late fee of $100 per month will be assessed for failure to 
submit bi-annual (every other year) certifications.  

 
PART 2 - MATERIALS 
 

2.1     
 

All materials and appurtenances shall meet the following minimum standard 
requirements therefore. 

 
Pipe shall be of the type, size, class and diameter as hereinafter specified.  General 
design considerations shall comply with all applicable AWWA Standards for each 
type and to the following:   

 
Pipe smaller than 12” diameter shall be ductile iron or Class 200 AWWA 
C151. 
 
Pipe diameter 12” and larger shall be ductile iron or polyvinyl chloride 
conforming to AWWA specification C-900 or C-905. 

 
All fire hydrant legs from the main to the hydrant shall be ductile iron pipe.  

 
Trench width for buried pipe design shall be considered as the outside diameter of the 
pipe plus two (2) feet, at the bottom and up to one foot above the top of the pipe. 

 

General: 

Stone bedding to the spring line of the pipe is required for buried pipe in all wet or 
unsuitable soil areas.  In other areas with suitable trench conditions, buried pipe shall 
be designed for laying conditions as shown in standard water details (flat bottom 
trench-tamped backfill) to withstand all internal pressures and external loads with a 
minimum depth to cover of three feet for pipelines eight inches and smaller in 
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diameter, and three feet-six inches for lines 10 inches and larger in diameter, and 
greater depths of cover where required plus an H-20 live load in accordance with 
AASTHO Specifications.   
 
Design pressure shall consist of a minimum of 150 psi working pressure plus 100 psi 
surge allowance unless designated otherwise by the County or required by actual 
design conditions. 

 
Pipe diameters called for shall be the minimum net inside diameter of the pipe after 
any required lining is placed, with a maximum tolerance of 1/4 inch on the minus 
side, for sizes through 36-inch diameter.  
 
Pipe fittings shall be of the size, and at least the same class as the pipe with which 
they are used.  Ductile iron fittings shall be used with all ductile iron pipe and PVC 
pipe 4 inches or larger in diameter.  Compact DI fittings may be used, and all DI 
fittings shall be mechanical joint type for buried installations and flanged for above 
ground and vault installations.  All ductile iron fittings shall be cement lined and 
coated with the exception of sleeves. 

 
All valves shall have standard mechanical joint ends, except where flanged or other 
type ends are specifically required.  Flanges, where required, shall be a minimum of 
125-lb. ANSI standard.  Unless operating pressure requires stronger flanges, all 
valves shall be furnished with 2” square operating nuts, or handwheels as necessary 
for above ground service.  All valves shall be of at least the same class as the pipe 
with which they are used.  A valve box with lid reading “water” shall be provided for 
each underground valve.  Precast concrete manholes, with a flat top and cast iron 
frame and cover, shall be provided for all air valves.  A pre-cast concrete manhole 
shall be provided for all gate valves larger than 16” and all gate valves installed 
deeper than 6 feet.  All valve box riser sections shall be ductile iron.   

 
2.2 

Nominal laying lengths shall be 18 to 20 feet nominal maximum of 20 percent of 

Ductile Cast Iron Pipe: 
 

Ductile cast iron pipe shall be centrifugally cast of ductile cast iron (Class 50) having 
a minimum tensile strength of 60,000 psi, a minimum yield strength of 42,000 psi, 
and a minimum elongation of 10 percent (Grade 60-42-10).  It shall be designed, 
manufactured, and shall conform to the requirements of ANSI A21.50 and ANSI 
A21.51 (AWWA C151) - 1991 Standards, for a minimum 150 psi operating pressure 
plus a minimum allowance of 100 psi for surge.   
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each size for each order being as much as 24 inches shorter than the nominal laying 
length and an additional 10 percent as much as 6 inches shorter than nominal laying 
length.   

 
Pipe joints shall be bell and spigot, push-on, gasketed type except where other joint 
types are specifically required by the Plans. 

 
Dimensions shall conform to the requirements of ANSI A21.6, ANSI A21.8, ANSI 
A21.11, and WW-P-42 1C, as applicable.  Dimensions shall be gauged at sufficiently 
frequent intervals to assure dimensional control.  Insides of sockets and outside of 
spigot ends shall be tested with circular gages.   

 
Tolerances below the standard thickness of pipe and bell shall not exceed: 
 

 
 

Size (inches) 

 
Allow. Minus Tolerances 

(inches) 
 

4 - 8 
 

0.05 
 

10 - 12 
 

0.06 
 

14 - 42 
 

0.07 
 

All pipe shall be tested at the factory in accordance with AWWA requirements for 
each type. 

 
Each pipe shall be coated on the outside with standard bituminous coating of either 
coal tar or asphalt base approximately one mil thick.  The coating shall be 
continuous, smooth, and strongly adherent to the pipe and shall not become brittle 
from cold or sticky from heat. 

 
Interior surfaces of each pipe, for water service, shall be cement lined in accordance 
with ANSI 21.4, with minimum thickness of 1/16-inch for 3 to 12-inch pipe and 
3/32-inch for 14 to 24-inch pipe, and 1/8-inch for 30 to 48-inch pipe. 
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Each pipe shall be weighed prior to placing of inside lining.  Weight, nominal 
thickness, sampling period, and class of pipe shall be shown on each pipe.  The 
manufacturer’s year of production and the letters DI or DUCTILE shall also be cast 
or stamped on the pipe.  All markings shall be clear and legible and on, or near, the 
bell end.   

 
2.3 
 

PVC pipe shall be rigid polyvinyl chloride with integrally formed, factory fabricated 
bell, for rubber type joint rings.  It shall be suitable for all conditions imposed by Plan 
locations and for a maximum working pressure of 150 psi, plus 100-psi surge 
allowance at 73 degrees F.  Pipe shall be Type 1, Grade 1, made from clear virgin 
material and shall conform to the requirements of Commercial Standard C5 256, 
ASTM D1784, ASTM D2241 and with standard dimension ratio SDR 21 Class 200.  
All pipe shall bear the National Sanitation Foundation Seal of Approval for potable 
water, the manufacture’s name, and class of pipe.   

 (or) 
PVC pipe shall be rigid polyvinyl chloride with integrally formed, factory fabricated 
for rubber ring type joints.  It shall be suitable for all conditions imposed by Plan 
locations and for a minimum working pressure of 150 psi, plus 100-psi surge 
allowance at 73 degrees F.  Pipe shall be Type 1, Grade 1, made from clear virgin 
material and shall conform to all requirements of AWWA Specifications C-900 or  
C-905, Class 150.  All pipe shall bear the manufacturer’s name, specification, and 
class pipe.   

 
Provisions must be made for expansion and contraction at each joint, through the 
rubber gasket and pipe bell.  Laying lengths shall be 20 feet 1 inch, or 38 feet 1 inch 
except that, random lengths may be furnished for special connections and other 
special uses. 
 
Stored PVC pipe shall not be exposed to sunlight for more than ninety (90) days.  
Any excess pipe stored on-site for more than (90) days shall be covered with an 
opaque tarpaulin with means provided for heat dissipation and ventilation.  Pipe 
discolored due to sunlight exposure shall not be installed in the County’s distribution 
system.  The County’s representative shall determine the suitability of the exposed 
pipe. 

 
The installation date for all PVC pipe shall be no later than one year from the date of 
manufacture as stamped on the pipe. 

Polyvinyl Chloride Pipe: 
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2.4 HDPE Pipe: 
 
HDPE pipe for directional drilling must be SDR11 or heavier and sized to have the 
inside diameter of the HDPE pipe to match the inside diameter of the connecting 
water main.  Connection of HDPE and PVC or ductile iron pipe shall be horizontal, 
flange to flange level, and made to prevent binding of HDPE.  Connection details 
must be specifically approved by the County. 

 
2.5 

1.   On ductile iron and PVC pipe 

Electronic Marker Balls: 
 

Electronic location markers shall consist of 4" marker balls having a passive device 
capable of reflecting a specifically designated repulse frequency, unique to the utility 
being installed.  The marker ball will contain a passive-tuned antenna, molded inside 
a plastic disk, which is free-floating inside a water resistant polyethylene shell.  The 
shell shall be impervious to minerals, chemicals and temperature extremes.  Marker 
balls shall be color coded in accordance with the American Public Works 
Association’s utility location and coordinating council standards.  Electronic marker 
balls shall be as manufactured by 3M Telecom Systems or equal. 

 
Marker balls shall be installed directly over the center line of the point to be located, 
and a minimum of 6" from any metal objects.  Burial shall not be less than 18" nor 
more than 2 feet.  Marker balls shall be installed concurrently with water mains.  Ball 
markers to be hand backfilled to 1 foot above ball marker as to prevent movement or 
damage.  The maximum depth for marker ball burial shall be 2 feet.  Electronic 
marker balls shall be installed at the following locations.   
 

1. At a minimum of every one hundred linear feet directly over main 
line. 

2. At bends 22 and 1/2 degrees and larger. 
3. At capped or plugged ends if no blow-off assembly. 
4. At tees over main line. 
5. At reducers. 

 
2.6 Encasement Pipe Installations: 

Encasement pipe for installation under highways and railroads shall be spiral welded 
steel pipe conforming to ASTM Specification A252-61, Grade 2.  Encasement pipe 
shall conform to DOT specifications for pipe laying for highway crossings and to 
AREA specifications for railroad crossings.  The pipe shall be furnished with a 
bituminous coating on the outside. 
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2.5.1 Carrier Pipe - DI with Field-Lok gaskets 
2.5.2 Spacers – Stainless steel “spiders” shall be provided. At least 2 spacers per 

joint shall be provided for ductile iron carrier pipe. 
 

 
2.7 Ductile Cast Iron Fittings: 

 
Ductile cast iron fittings shall conform to the requirements of ANSI Specification 
A21.10, with mechanical joint ends conforming to ANSI Specification A21.11, 
except that material and manufacturer shall conform to ASTM Specification A339, 
Grade 80-60-3.  All fittings, except sleeves, shall be bituminous coated and cement 
lined as required for pipe.  Where flanged ends may be required, flanges shall 
conform to applicable requirements of ANSI B16.1 and ANSI B16b.  Minimum class 
shall be class 350 pipe.  No push-on joint ends will be allowed.  Compact fittings are 
acceptable. 

 
2.8 PVC Fittings: 

 
PVC fittings and adapters shall conform to the same requirements as for pipe and 
shall be the same class as the pipe.  Fittings shall be O-ring joint push-on type.  PVC 
fittings shall not be used with pipe 4 inches or larger in diameter.   

 
2.9 Tapping Sleeves and Saddles:  

 
Tapping sleeves shall be used on all taps greater than 2".  In areas with poor 
materials, stone backfilling shall be used.  Tapping sleeves shall be shall be the wide 
banded type, with two (2) 304 or 316 stainless steel bands, suitable for bolting in 
place on the pipe to be tapped.  The body construction shall be a minimum of: 
 

Outlet Half (load bearing half): 
 Outlet sizes 2”-8”  12 gauge stainless steel 
 Outlet sizes 10” & larger 10 gauge stainless steel 
Back Half (conforming half): 14 gauge stainless steel 
Outlet: schedule 10 stainless steel pipe to accept full size cutter 
Flange:  stainless steel      
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Length: 
 Outlet Size   

 

Length 
 2”-6”    15” 
 8”    21” 
 10”    27” 
 12”    30” 

 
Sleeve shall meet all the requirements of ANSI/AWWA C110/A21.10 and 
C111/A21.1.  Tapping sleeves shall have a full circumferential gasket.  For tapping 
sleeves with an outlet diameter greater than 12”, the sleeve shall have an outlet seal 
gasket.  Lubricate pipe and face of gasket with water or soap-water.  Do not use 
petroleum based products such as grease or pipe lubricant.  Tapping sleeves shall be 
JCM 432, Mueller H-304, Ford FTSS, Romac  ST III, or approved equal. 

2.10 
 
Details for all connections to AC pipe shall be submitted to the County and approved 
in writing before the commencement of work.  Contractor shall use the utmost 
caution on any connection to AC pipe.  Contractors making connections on existing 
AC pipe must be previously approved by the Johnston County Department of 
Utilities. 
 

Connections to AC (Asbestos Cement) Pipe: 

2.11 
 

  Gaskets for pipe and fittings shall be continuous ring of rubber material compounded 
to resist deterioration and of a texture to assure a permanent and watertight seal.  
They shall have smooth surfaces, free from pitting, blisters, porosity or any other 
defects.  Gaskets shall conform to the requirements of AWWA specification C301 
and Federal Specification WW-P 4211.   

 
Gasket lubricant shall be a potable hydrogenated vegetable oil, insoluble in cold 
water, non-toxic, shall not support the growth of bacteria, and shall not impart taste 
or odor to the water.  It shall not contain detergent soaps, organic solvents or other 
deleterious ingredients and shall have no deteriorating effects on the gaskets.  The 
lubricant shall be semi-paste, easily applicable, readily adherent to the inside of the 
bell and shall remain in a usable state throughout the range of temperature in which 
pipe is normally installed.   

 

Gaskets: 
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2.11 Gate Valves: 
 

Gate valves shall be used in sizes 12” or smaller and shall be used in buried 
applications.  Gate valves shall be iron body, resilient wedge, non-rising stem and 
provided with suitable stem seals.  They shall comply with AWWA C509 and be 
designed for an operating pressure of 200 psi.  All valves shall open left (counter 
clockwise).  Buried valves shall have a 2-inch square operating rest.  Extension stems 
shall be furnished where depth of bury places operating nut in excess of four feet 
below finished grade.  Extension stems must have centering ring. 

 
Twenty inch (20") valves and larger shall be equipped with bevel gear operator.    
The gear mechanism shall be totally enclosed with watertight gear case, suitable for 
underground installation.  The valves shall be designed for installation in a horizontal 
position and shall be equipped with track, scrappers, and rollers or trunions.  Valve 
interior coating shall be the industry standard unless otherwise specified and outside 
for all potable water services.  Buried valves shall be coated on the outside with 
bituminous or asphalt coating approximately ten mil thick.   

 
2.12 

 
Butterfly valves shall not be installed on the County’s water distribution system, 
unless specifically approved by Johnston County Department of Utilities. 

 
2.13 

Butterfly Valves: 

Valve Boxes: 
 

Valve boxes shall be of cast iron, three-piece screw type with covers and bases.  They 
shall be of suitable size for the valve with which they are used and fully adjustable 
for depth of setting, extension pieces being furnished where necessary.  Drop type 
covers shall be provided for each box with the proper word “WATER” designating 
the valve service cast into its top surface.  Brick bases shall be provided and shall be 
so designed to fully support the box without weight of the box and/or superimposed 
load being transmitted to any part of the valve or adjacent pipe on either side.   

 
All valve boxes and lids shall be the same size and interchangeable with the County’s 
existing valve box. 

 
A circular precast concrete collar shall be installed around all valve boxes. 
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2.14 Pressure Air Valves: 
 

The valves shall be designed for at least 150-psi pressure.  Air valves shall be 
installed in a precast, flat-top manhole with a cast iron frame and cover.  A suitable ¼ 
turn ball cut off valve shall be provided.  Isolation valve and inlet piping shall be 
stainless steel. 

 
2.15 

 
The hydrant barrel shall be made in two sections joined together a few inches above 
the ground line by a watertight coupling, or break ring, so designed that if a break 
occurs, it will occur at this point.  The ring shall be of ample strength for ordinary 
service, and be easily and cheaply replaceable.  The valve stem shall be in two 
sections, jointed by a special coupling at the same point as the break ring, so designed 
that if the hydrant is broken, the coupling will break and the valve not be disturbed.  
All working parts shall be removable without disconnecting the hydrant.  Fire hydrant 
bonnets and nozzle caps shall be coated with “Alert” Model #1440 reflective fire 
hydrant paint or approved equal. 

 
The fire hydrant 90-degree base elbow and gate valve shall have lock ring glands. 

 
A repair kit shall be provided for every 10 hydrants and a minimum of one per 
project.   
 
Fire hydrants shall be set plumb with break rings at final grade or no higher than 4” 
above final grade. 

 

Fire Hydrants: 
 

Fire hydrants shall be of the compression type, dry top, of cast iron and shall conform 
to the requirements of AWWA C502 as provided by Mueller, AVK, Clow, Kennedy, 
or American Darling.  They shall have six-inch (6") mechanical joint connections 
with a minimum 4-1/4 inch main valve.  Each hydrant shall have two 2-1/2 inch hose 
nozzles and one 4-1/2 inch pumper nozzle, with washers.  Barrel lengths shall be 
generally for 3-1/2 foot trench, except where other lengths are necessitated by the 
hydrant location. Operating nuts shall be 1-7/8 inch pentagonal and open in a 
counterclockwise direction.  Thread shall be National Standard type. 



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-15 
             December 2011 

2.16 

2.17 

Blow-Offs: 
 

Blow-Offs shall conform to the details provided.  The blow-off assembly shall 
consist of all fittings, pipe, and appurtenances as shown in standard water details.  
The valve shall meet the requirements for other gate valves and shall be suitable for 
the anticipated pressure.  Blow-off assembly piping shall be brass or DI.  The 
standpipe shall be installed so that the top of the standpipe shall be no more than 4”-
6” below grade.  Blow-offs shall be located in areas which will allow for positive 
drainage that will not cause damage or erosion and will not create a nuisance. 

 
Valve Markers

 
Valve markers shall be as shown on the detail and of concrete, reinforced as shown.  
Concrete shall be of a mix design to produce a 3,000 psi compressive strength at 28 
days.  They shall be marked with recessed letters, either MV, AV, or BO.  In 
subdivisions or residential areas the valve markers shall be no more than 8" – 10” 
above grade.  Valve markers in all other areas shall be no more than 18” above grade. 
 The markers shall be installed so all letters on the markers may be read. 

 
2.18 

: 

2.18.3 Copper meter yokes with lockable angle meter stops shall be used on all new 
water services.  Yokes for water services 2” and larger shall be sized for a 
compound meter installation.     

Water Service Meters and Appurtenances: 
 

2.18.1 Water meters for individual residences and small commercial unit services 
shall be displacement disc type with magnetic drive and hermetically sealed 
register.  The meters shall conform to the design and accuracy requirements 
of AWWA Specification C700-71.  Registers shall be straight reading with 
units of gallons.  Meters shall have male threaded ends and copper alloy cases 
and shall have a minimum warranty of one (1) year after installation to be 
free from defects in workmanship and materials.  Meters for normal single 
family residential service shall be 5/8" x 3/4" with a safe operating capacity 
of 20 gpm.  Meters for other services shall be of a size requested and 
approved by the County.  Manufacturer of meters shall be Neptune unless 
otherwise approved by the County.   

 
2.18.2   For projects that will be provided retail service by the County, meters shall 

be provided and set by the Johnston County Department of Utilities. 
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2.18.4 Meter couplings shall be standard bronze, suitable for meters with male 

threaded ends. 
 
2.18.5 Angle meter stops shall be heavy-duty bronze with double O-ring seals and 

threaded ends and shall be the same size as the meter.  Angle meter stops 
shall be lockable in the off position.   

 
2.18.6 Meter boxes shall be rectangular or oval type with minimum nominal 

dimensions of 20" x 10-1/2" x 12" (l.w.d.).  Lids shall have a D.I. hinged 
door.  Boxes shall be plastic except for traffic bearing installations, which 
shall be cast iron.  All meter boxes must have a 2” hole in lid of the box.  
Meter boxes for 1” and 1 ½” water services shall be “oversized.”  Meter 
boxes for 2” water services and larger should be precast concrete with a 
cast iron lid containing a 2” hole in the lid. 

 
2.18.7 Corporation stops shall be heavy-duty bronze with double O-ring seals and 

threaded ends and shall be suitable for use with all standard water works 
tapping machines.  Stiffener inserts shall be plastic.  Corporation stops shall 
be rated for a minimum working pressure of 300 psi.   

 
2.18.8 Water service pipe shall be polyethylene tubing rated for 200 psi.  Where 

water services are “paired”, a single 1” service line may be provided with a 
bronze wye.  Where service lines cross under pavement and are installed by 
open cut, a 2” schedule 40 PVC sleeve shall be provided the length of the 
road.   

 
2.18.8   Water service saddles shall be wide body style for PVC water mains (Ford S-

70, JCM 403, Mueller H-134 or equal) or double strap style for ductile iron 
water mains (Ford S-90, JCM 403, Mueller BR2B or equal).  Body shall be 
stainless steel, bronze or brass with o-ring seal, manufactured to meet 
AWWA C800.  Saddles shall be used for ¾”, 1” and 1 ½” service outlet 
diameter taps. 

 
2.18.9  A resilient seat gate valve with 2” operating nut and valve box must be 

installed at the tap for all services 1 ½” or 2” diameter.  
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2.19 

Mechanical couplings shall be Dresser, Style 38 couplings for cast iron and steel 
pipe.  Equal styles by Rockwell, Smith-Blair and other manufacturers may be 
employed.   

 
 
PART 3 – INSTALLATION, INSPECTIONS AND TESTS 
 
3.1 

Mechanical Couplings: 
 

3.1.1. 

Installation 
 

 
Pipework shall be installed at the locations shown on the Plans and to the position, 
alignment, and grade shown thereon.  Prior to beginning work at any location, the Contractor 
shall consult with the Engineer and Owner to determine that all rights-of-way, easements, 
permits, or other legalities are in order.  He shall familiarize himself with all conditions 
and/or limitations of such rights-of-way, easements and permits and shall fully comply with 
all such requirements.  All work shall be confined to rights-of-way, easements or permit 
limits and any encroachment beyond such limits shall be the Contractor's liability. 

 

Location: 

3.1.2. 
 

Relation of Water Main to Sewer: 

3.1.2.1.Crossing a Water Main over a Sewer:  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 18" above the top of the sewer, unless local 
conditions or barriers prevent an 18" vertical separation, in which case the water 
main and sewer shall be constructed of ferrous materials and with joints that are 
equivalent to water main standards for a distance of 10' on each side of the point 
of crossing. 

 
3.1.2.2.Crossing a Water Main Under a Sewer:  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 and with joints equivalent to water main standards 
for a distance of 10' on each side of the point of crossing.  A section of water main 
pipe shall be centered at the point of crossing. 

 



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-18 
             December 2011 

3.1.3. 
 

Clearing and grubbing, where required, shall be done prior to beginning of pipe 
installation.  It shall be done in accordance with applicable portions of items of 
General Conditions and the following: 

 
The Contractor shall consult with the Owner and Engineer prior to starting clearing 
and a full understanding is to be reached as to procedure.  The Contractor shall then 
conduct clearing and grubbing operations in strict accordance with these agreements: 

 

Clearing & Grubbing: 

• Clearing of trees and brush along the pipeline shall be carefully done so that 
no damage will occur outside of the limits of the right-of-way.  Trees and 
brush must be cut by hand and trees felled within the right-of-way limits.  
Trees 6" or more in diameter shall be trimmed, cut into usable lengths of 3', 
or as DIRECTED BY THE OWNER disposed of in a manner approved by 
the Engineer. 

 
• Brush, laps, roots, etc., shall be disposed off-site in a manner approved by the 

Engineer.  Burning of trees, brush and debris will not be permitted, unless the 
appropriate permits have been obtained. 

 
• Grubbing of stumps that are in the way of construction shall be done in any 

convenient manner which will not cause damage to remaining trees or 
adjacent property.  Stumps shall be disposed as for brush or laps above. 

 
• Limits of the pipe-laying operation shall be confined to the right-of-way and 

easements.  The width of clearing shall be held to a minimum and in no case 
more than the width of the easement, without the written consent of the 
Engineer. 

 
 
3.1.4 
 

Work on Highway Right-Of-Way: 

3.1.4.1 The Contractor shall not begin work on any property of the Department of 
Transportation until necessary right-of-way encroachment permits are in hand.  Prior 
to any construction in the NCDOT right-of-way, the contractor shall videotape the 
proposed utility route in order to verify pre-existing conditions. He shall conform to 
all requirements of the Department of Transportation or its authorized representatives 
in the prosecution of this portion of the work.  It shall be the responsibility of the 
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contractor to contact the local highway representative and to determine the exact 
requirements for work to be done.  Requirements shall include, but are not limited to 
the following: 

 
3.1.4.2 Where a pipeline crosses under a highway, it shall be installed either by open cut, in 

tunnel, or in encasement under the highway.  Materials and method of crossing shall 
be indicated on the Plans for each crossing.  Where pipe is installed by open cut, at 
least one full lane for traffic shall be kept open and clear at all times.  The contractor 
shall be responsible for any certifications and testing required for open-cut 
installations. 

 
 The Contractor shall provide full-time flagmen, with appropriate stop signs, at all 

times when work is in progress. 
 

 Necessary warning and descriptive signs shall be provided and placed at each end 
of the working area while work is in progress along highways.  These signs shall 
be well tended and shall be placed at sufficient distances from the site of the 
work so that ample warning is given to approaching traffic.  Signs shall be 
removed when daily work is completed. 

 
 The Contractor shall keep all streets open to traffic at all times unless permitted 

otherwise by County Representative or Department of Transportation as 
applicable.  The Contractor shall provide, place and maintain temporary traffic 
control devices as directed by the County Representative or Department of 
Transportation.  The latest edition of the Manual on Uniform Traffic Control 
Devices for Streets and Highways as prepared by the National Joint Committee 
on Uniform Traffic Control Devices shall be used as a guide in the placement of 
devices and all devices shall meet the requirements of said manual. 

 
 Where pipe is installed in open cut across a highway, the cut shall be immediately 

backfilled with ABC stone and compacted per NCDOT specifications.  All the 
work of repairing the pavement must be completed immediately.  Any subsequent 
settlement shall be immediately corrected and repaired. 

 
 Where pavement is cut and replaced, the Contractor shall cut the edges to a 

straight and even line before repairing the pavement.  No ragged edges will be 
allowed or accepted. 

 
 Where asphalt pavement or bituminous surfacing is cut, the entire area to be 
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repaired shall be primed with an asphalt prime coat, acceptable to the Department 
of Transportation before the pavement is replaced. 

 
 When required, the Contractor shall furnish to the Department of Transportation 

a 100% Performance Bond for the amount of work to be undertaken (boring or 
paving to be cut and replaced) along highways.  Bond is required in North 
Carolina. 

 
 Unless otherwise indicated, no excavated material shall be placed on the 

pavement side of the ditch, along State Highways.  The least possible amount of 
trench will be left open when work is not in progress and equipment shall be 
removed from the pavement and shoulders during shutdown periods.  

 
 Screenings shall be used where excavated material is placed on the pavement. 

 
  Roadways shall be completely cleaned at the end of each workday. 

 
 Shoulders of roadways shall be left in good, acceptable condition and all topsoil 

and grass that is disturbed shall be replaced.  The Contractor shall pay the cost of 
all Department of Transportation inspectors time if required on the job. 

 
3.1.5 
 

Work on Railroad Right-Of-Way: 

3.1.5.1 The Contractor shall not begin work on any property of the railroad until he has 
secured necessary permits.  Prior to any construction in the railroad right-of-way, the 
contractor shall videotape the proposed utility route in order to verify pre-existing 
conditions.  He shall conform to all requirements of the railroad, or its authorized 
representatives, in the prosecution of this portion of the work, including but not 
limited to the following: 

 
3.1.5.2 Where a pipeline crosses under a railroad, the work shall be done in accordance with 

requirements of the Railway Company.  Pipe shall be installed by boring and jacking 
(or open cut as designated).  Excavation shall be done ahead of the pipe.  The 
encasement must be kept on accurate line and slightly below grade.  A tolerance of 
1/2% will be allowed on short lines in good soil and not over 1% in any case. 

 
3.1.5.3 The Contractor shall furnish the Railway Company the following: 

 
• Certificate of Worker's Compensation or Employer's Liability Insurance 
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according to the laws of the State. 
 
• Certificate of the Contractor's Public Liability Insurance, to protect the contractor 

and subcontractor for loss of life or injury to persons in an amount not less than 
$1,000,000  for any one person and not less than $1,000,000 for any accident, and 
for property loss or damage in an amount not less than $1,000,000 for any one 
accident and not less than $1,000,000 aggregate or larger amounts as required by 
the railroad encroachment agreements. 

 
• The original policy of Railroad Protective Liability Insurance naming the Railway 

Company as the insured for loss of life or injury to persons in an amount not less 
than $1,000,000 for one person, and not less than $1,000,000 for any accident 
and for property loss or damage in an amount not less than $1,000,000 aggregate 
or larger amounts as required by the railroad encroachment agreements.  The 
Railroad Protective Liability Policy should show the location and description of 
work and name of Owner for whom the work is done. 

 
• The Contractor shall also pay the cost of flagmen or other expenses of the 

railroad in protecting traffic.  He shall notify the railroad of the time that the work 
will be done and shall not begin work until authorized by railroad officials. 

 
3.1.6 
 

Bored Encasement Installation 

3.1.6.1 No bore pits or equipment shall be placed outside the right-of-way or easement with 
out expressed consent of landowner. 

 
3.1.6.2 Encasement pipe which is dry bored under highways and railroads for installation of 

water lines shall be installed at the locations, to the gradients, and within the 
tolerances (if any), as shown on the plans.  In event the encasement is installed off 
grade or seriously out of line, then another encasement pipe will be dry bored as close 
as practical to the original pipe with no additional compensation allowed therefore.  
The original encasement must be sealed with a watertight concrete plug (min. 3' 
deep) at each end.  When boring equipment is removed, compacted material (95%) 
should be brought up to the invert of the pipe. 

 
3.1.6.3 Pipelines installed through steel encasement shall meet specifications herein 

described and all Department of Transportation or Railroad specifications and 
guidelines for installing pipelines through steel encasement pipe.  Upon insertion of 
the pipeline through the encasement pipe, the ends of the encasement pipe shall be 
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sealed with brick and mortar.  Brick and mortar shall be as herein specified, and the 
seal shall be such to withstand hydrostatic pressure from ground water and all 
backfill loads.  Contractor shall provide means to prevent water line from floating 
within the encasement pipe.  Grouting procedure will not be allowed. 

 
3.1.6.4 Casing pipe and joints shall be of leak proof construction, capable of withstanding 

railway or traffic loading.  The diameter of the casing pipe shall be at least 4"  greater 
than the largest outside diameter of the carrier pipe, joints, or couplings for carrier 
pipe less than 6" in diameter and at least 4" greater for carrier pipe, 6" in diameter 
and greater, unless indicated differently on drawings.  Further, the casing pipe shall 
be of great enough diameter to allow carrier pipe to be removed subsequently without 
disturbing the case pipe and immediate areas. 

 
3.1.6.5 Steel encasement pipe shall be as specified in item 2.6 of this section. 

 
3.1.7 
 

Trench Excavation: 

3.1.7.1 Trenches for pipe shall be dug true to line and grade and to the following 
requirements: Depth of cover shall not be less than 3'-0" for pipe up to 8" in diameter 
and 3'-6" for pipe 10" and larger in diameter, measured to the top of pipe, unless 
shown differently on the profile or authorized by the Engineer.  The depth of cover 
shall be measured from edge of pavement or finished grade, whichever is deeper.  If 
the water main is installed in the bottom of the ditch, the depth of cover shall be 
measured from the bottom of the ditch. 

 
3.1.7.2 Sides of trenches shall be kept as nearly vertical as possible.  They shall be at least 

12" and not more than 18" wider at the top of the pipe than the outside diameter of 
the pipe, plus sheathing where it is necessary.  Where paving is to be cut, it shall be 
cut in advance of trenching 1' wider than the specified width of the trench. 

 
3.1.7.3 Where soil conditions prohibit vertical walls, the trench width at the bottom and at 1' 

above the top of the pipe shall be as specified above with the remainder being held to 
the least possible width greater than that specified.  Where soil conditions prevent 
ditch excavation without excessive widths, or where directed by the Engineer, wood 
sheeting, as hereinafter specified, shall be driven to support the trench walls or a 
suitably reinforced steel trench box shall be employed. 

 
3.1.7.4 Trench bottoms shall be hand graded to provide uniform and continuous bearing for 

the pipe along its entire length, with bell holes being dug for pipe bells.  No ridges, 
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sags, or undercutting will be allowed.  Excess excavating below grade shall be 
backfilled with suitable material, which shall be thoroughly tamped. 

 
3.1.7.5 If approved by the Engineer and subject to suitable soil conditions, the trench may be 

excavated a few inches below the established subgrade and backfilled with select 
material (from the excavation, if available) well compacted and so shaped as to give 
the pipes uniform bearing throughout their lengths at the established grade.  Bell 
holes shall be dug to relieve the bells of load and to provide for completing the joints. 

 
3.1.7.6 Where the material at grade is unstable, soft, and incapable of supporting the pipe, 

the trench shall be excavated below grade, as directed by the Engineer, and refilled to 
grade with crusher-run stone or gravel to form a firm foundation for the pipe.  Stone 
shall be compacted and graded to provide a stable foundation and a uniform bearing 
for pipe.  Bell holes shall be provided as in other types of foundations. 

 
3.1.7.7 When authorized by the Engineer, the Contractor shall dispose of material excavated 

from the trench that is unsuitable for backfill material.  The Contractor shall provide 
select borrow material to replace unsuitable material for backfilling the trench as 
directed. 

 
3.1.7.8 Should ground water be encountered in the bottom of the trench, causing the trench 

bottom to be unstable, the material, as directed by the Engineer, shall be excavated 
below grade sufficiently to allow a bed of crushed rock or gravel to be place in which 
to bed the pipe.  The crushed rock or gravel shall be placed up to the spring line of 
the pipe.  The work shall be done as for unstable foundations.  The depth of cut 
below grade shall be only the minimum amount to accomplish the purpose, and shall 
be as directed by the Engineer. 

 
3.1.7.9 The Contractor shall furnish all machinery for pumping, bailing, and/or well pointing 

and shall pump, bail, or otherwise remove any water which may be found or shall 
accumulate in the trenches, and shall perform all work necessary to keep them clear 
of water while the pipe is being laid.  The disposal of water after removal shall be 
satisfactory to the Engineer. 

 
3.1.7.10 Whenever necessary, the side of the trench shall be braced and rendered secure and 

either open or closed sheeting used to the satisfaction of the Engineer; such sheeting 
and bracing to be left in place until the trench is refilled to a safe limit, not less than 
2' above the top of the pipe.  The top portion may then be cut off, but the lower 
portion shall remain undisturbed.  In lieu of sheeting, suitable trench boxes may be 



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-24 
             December 2011 

employed.  All sheeting, bracing, trench boxes, and trench construction methods shall 
conform to the latest Department of Labor Safety and Health Regulations for 
construction promulgated under the Occupational Safety and Health Act of 1970.   

 
3.1.7.11 All existing water, sewer, and gas lines, buried electrical and telephone cable, and 

other known utilities intersecting the lines of construction, if requested by the 
Engineer or County’s representative, shall be uncovered by the Contractor at his 
expense and exposed to the Engineer at least 100' ahead of pipe laying operations to 
insure the correctness of grades.   

 
3.1.7.12 The Contractor shall at all times take necessary precautions in preventing gutters, 

catch basins, ditches and other drainage facilities from being clogged that might 
cause flooding conditions and damage to public or private properties. 

 
3.1.7.13 Rock Removal, Blasting 
 

3.1.7.13.1 In rock or other unyielding material, the excavation shall be made at 
least 6" below subgrade elevation.  The trench shall be refilled with 
select material compacted in place as specified for ordinary 
excavation.  Suitable material from excavation may be used, if 
available.  If not, it shall be hauled in. 

 
3.1.7.13.2 All blasting, where required, shall be done under the personal 

supervision of someone thoroughly skilled in this class of work.  All 
necessary measures to protect life and property shall be taken.  When 
in close proximity to buildings, transmission lines, telephone lines or 
other facilities, timber mats or other means of preventing damage 
from flying debris shall be used.  Ample and suitable signals shall be 
given in proximity to the work before each blast, and flagmen shall be 
placed on all roads, beyond the danger zone, in every direction to 
warn traffic.  All responsibility for damage rests on the Contractor. 

 
3.1.7.13.3 Rock Excavation for trenches and pits includes removal and 

disposal of materials and obstructions encountered that cannot be 
excavated with a track-mounted power excavator, equivalent to 
Caterpillar Model No. 320 CL, and rated at not less than 138 HP 
flywheel and 44,000 pound drawbar pull and equipped with a short 
stick and a 30 inch wide, tight tip radius rock bucket with rock 
teeth rated at 0.75 cubic yard (heaped) capacity. 
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i. Typical of materials classified as rock are boulders one-half (1/2) 

cubic yard or more in volume, solid rock, rock in ledges, and 
rock-hard cementitious aggregate deposits. 

 
ii. Intermittent drilling, blasting, or ripping performed to increase 

production and not necessary to permit excavation of material 
encountered will be classified as earth excavation. 

 
iii. Do not perform rock excavation work until material to be 

excavated has been cross-sectioned and classified by the Owner’s 
representative, and such information provided to the Engineer for 
approval. 

 
iv. Rock payment lines are limited to the following: 

In pipe trenches, six (6) inches below invert elevation of pipe and 
two (2) feet wider than outside diameter of pipe, but not less than 
three (3) feet minimum trench width. 

 
3.1.7.13.4 Rock shall be defined as that solid material that cannot be 

excavated under the conditions stated above.  All blasting shall be 
done after coordination with the County representative and subject 
to all applicable regulations.  The County reserves the right to 
require the removal of rock by means other than blasting where any 
pipe or conduit is either too close to or so situated with respect to 
the blasting as to make blasting hazardous.  Rock taken from the 
ditch shall immediately be hauled away and disposed of by the 
contractor at his expense. 

 
3.1.7.13.5 If rock is encountered, it shall be paid for at the unit price set forth 

in the Bid.  Only solid rock requiring blasting or drilling for its 
removal will be classified as rock excavation.  Rock excavated in 
excess of the stated limits will not be paid for. 

 
3.1.8 
 

Pipe Installation: 

3.1.8.1 The Contractor shall haul the pipe and appurtenances to the site of the work and 
distribute them neatly along the trench prior to laying.  The pipe shall be carefully 
handled to prevent damage.  Mechanical hoists or other approved methods shall be 
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used in the handling.  Depth of cover shall not be less than 3'-6" for pipes 8" in 
diameter or 3'-6" for pipes 10" and larger in diameter, measured to the top of pipe, 
except where shown differently on a profile or specifically authorized by the 
Engineer. 

 
3.1.8.2 Pipe and appurtenances shall be kept clean and open ends securely plugged when 

pipe and bell and spigots shall be thoroughly inspected and cleaned prior to lowering 
into the ditch and care shall be exercised after the pipe is in place to prevent dirt or 
other extraneous material from getting into the pipe or bells and into the spigot. 

 
3.1.8.3 Spigots shall be fully seated in the bells and the pipe shall be uniformly bedded on 

the bottom of the trench for its entire length with bells lying in previously dug bell 
holes sufficiently large to allow proper bedding and jointing.  Fittings, valves, and 
other appurtenances shall be located where shown on the Plans or directed by the 
Engineer, with the pipe being cut where necessary.  After joining, a reasonable 
amount of deflection may be made in the joint.  Such deflection shall not exceed the 
allowable amount specified by the manufacturer for each size of pipe. 

 
3.1.8.4 Where 4” and larger water main is installed around cul-de-sacs, fittings shall be used 

for bends.  4” and larger piping will not be allowed to bend via deflection around cul-
de-sacs.  In lieu of bends around cul-de-sacs, Fluid-Tite PVC Stop and Repair 
Couplings may be used. 

 
3.1.8.5 Cast iron pipe shall be laid in accordance with the manufacturer's instructions, 

applicable portions of AWWA Specification C600, and the following: 
 

3.1.8.5.1 For mechanical joint pipe, Type II, the rubber rings shall be properly 
lubricated and spigots and bells cleaned before assembling the joint.  Units of 
bolted joints shall be tightened with special torque limiting wrenches set to 
provide the proper strain on the bolt, and all nuts tightened to that limit. 

 
3.1.8.5.2 Rubber ring joints, Type III, shall be assembled in accordance with the 

manufacturer's instructions.  The bell and spigot shall be absolutely clean 
prior to the seating of the gasket.  The gasket shall be wiped clean, flexed and 
properly inserted into the socket and seated evenly and properly.  Care shall 
be taken to eliminate any bulges which might interfere with the proper entry 
of the spigot.  A thin film of lubricant shall be applied to the inside surface of 
the gasket.  The joint shall then be completed by forcing the spigot into the 
bell until it makes contact with the bottom of the gasket.  This shall be done 
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by use of a pipe jack and assembly, or other methods as approved by the 
Engineer.  This process shall not be completed using a backhoe to force the 
spigot into the bell for 12” and smaller piping.  PVC pipe 12” in diameter  
and smaller  shall be “hand-belled.” 

 
3.1.8.6 PVC pipe shall be installed to all applicable portions of requirements for other pipe 

material and to the exact instructions of the manufacturer.  Adapters shall be 
furnished and installed as necessary when connections are made to other types of 
pipe. 

 
3.1.8.7 Fittings shall be installed where shown on the Plans or directed by the Engineer.  

They shall be handled and installed in the same manner as the pipe and all shall be 
well blocked as hereinafter specified. 

 
3.1.8.8 Valves shall be installed at the locations shown on the Plans.  They shall be carefully 

handled, cleaned, and checked for operation prior to backfilling.  Care shall be taken 
to insure that no dirt, rock, or other obstacles that would interfere with the valve 
operation are left in the valve. 

 
3.1.8.9 A valve box shall be installed with each underground valve.  They shall be carefully 

set, centered exactly over the operating nut and truly plumbed.  The base shall be set 
on brick, so arranged that the weight of the valve box and superimposed loads will 
bear on the base and not on the valve or pipe.  Extension stems shall be furnished 
where depth of bury places operating nut in excess of 4'  beneath finished grade. 
 Extension stems shall have centering ring. 

 
3.1.8.10 Fire hydrants shall be installed in the locations shown on the Plans, or as directed by 

the Engineer.  They shall, in general, be set well back of the curb or ditch line, with 
the break ring approximately 2" above the finished ground or pavement elevation.  A 
minimum of four cubic feet of stone shall be placed under and around the bottom of 
each hydrant to facilitate its drainage.  Hydrants shall be well blocked with concrete 
and connected back to the main with tie rods or gripper rings as hereafter specified.  
Each hydrant shall be painted, after installation, with an acceptable paint and of 
color(s) selected by the Owner.  Reflective paint shall be required on tops and caps of 
hydrants. 
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3.1.8.11 Valve markers shall be installed for each main line valve and shall be set where 
directed by the Engineer.  They shall be carefully set with the letters facing the valves 
and shall be plumb.  Distance to valve or blow-off shall be stamped on brass or 
bronze embed on marker. 

 
3.1.9 
 

Thrust Blocking: 

3.1.9.1 Concrete for blocking and protection shall be poured in accordance with the 
following requirements:  All fittings, bends, dead ends, fire hydrants, etc., shall be 
acceptably blocked with concrete having bearing on undisturbed earth in the side 
and/or bottom of the trench.  Bearing area shall be equal to that shown on the Plans 
and greater if deemed necessary by the Engineer.  No concrete shall be poured or 
splattered on fitting bells, glands, or bolts. 

 
3.1.9.2 Reaction blocking for water mains 12” and larger shall be transit-mixed concrete.  

Bags of unmixed sacrete or other bagged concrete for blocking and bracing shall not 
be acceptable.  This concrete shall have a 28 day compressive strength of 3000 p.s.i.   

 
3.1.9.3 Material for reaction blocking for water mains less than 12” may be composed of 

3,000 psi bagged concrete that has been mixed with the correct proportion of water.  
Bagged concrete must be mixed according to the manufacturer’s directions. 

 
3.1.10 
 

Backfilling: 

3.1.10.1 All trash, forms, debris, and other foreign material shall be cleared from around all 
pipes and structures before backfilling. 

 
3.1.10.2 Backfilling of trenches shall be completed after the installation of each section of 

pipe.  Backfilling shall be kept up with the pipe laying to the satisfaction of the 
Engineer. 

 
3.1.10.3 Backfilling around the pipe and to a depth of at least 1' above the top of pipe shall be 

placed by hand in layers of not over 6".  Only select material containing no rocks or 
other objectionable material shall be used for this portion of the backfill.  As fast as 
the material is placed, it shall be cut under the haunches of the pipe with a shovel and 
thoroughly compacted with mechanical tamps for the full width of the trench to 
provide support for the bottom and sides of the pipe.  Filling shall be carried up 
evenly on both sides. 

 



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-29 
             December 2011 

3.1.10.4 The balance of the backfill shall be placed and tamped to prevent excessive 
settlement in a manner satisfactory to the Engineer.  If the trench backfill is located 
under miscellaneous paved areas, areas to be paved, unpaved streets, or driveways, 
the trench shall be backfilled with suitable material free from large stones or clods in 
8" layers (loose measurement) and thoroughly tamped and compacted to 95% of 
maximum as established by AASHTO Specification T99, Method A, with 
mechanical tampers, so as to avoid future settlement.  Where applicable, the 
compaction shall be acceptable to the Department of Transportation or County.  For 
trenches located in streets and highways, trench backfilling shall be in accordance 
with the requirements of item 3.1.14 of this section, Cutting and Replacing 
Pavement. 

 
3.1.10.5 For pipe outside street limits, compaction shall be at least 90% of maximum as 

established by AASHTO Specification T99, Method A. 
 
3.1.10.6 Excess material shall be promptly removed from the site, and the pavement or road 

surface cleaned of objectionable material.  Contractor shall provide screenings if 
trench material is placed on pavement.  The pavement and/or road surface shall be 
cleaned daily with a mechanical broom and/or washed if requested by the County or 
Department of Transportation officials. 

 
3.1.10.7 In unpaved streets and shoulders of roads, the top 6" of trench shall be filled with 

well compacted topsoil.  In paved areas, the top of the trench shall be filled with the 
specified base for pavement, well mixed and compacted.  Any settlement of backfill 
below finish grade shall be promptly corrected. 

 
3.1.10.8 The Contractor will be responsible for all final subsidence of all trenches and shall 

leave the same flush with the original ground after all settlement has taken place.  
Trenches must be protected against scour due to surface drainage.  The Contractor 
shall correct any future settlement within the guarantee period at his own expense. 

 
3.1.11 
 

No open cut installation of HDPE pipe shall be allowed.  Cut & cover installations for major 
stream crossings shall be ball & socket ductile iron pipe and extend two pipe joints beyond 
the top of bank on each side with ball and socket ductile iron pipe or reinforced joint pipe.  A 
main line valve and a fire hydrant shall be installed on both sides of all major stream crossing 
for bypassing purposes in case of pipe failure under stream. 
 

Stream Crossings: 
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3.1.12 
 

All meters yokes shall have the following clearances from the centerline of the yoke to the 
lid: 
   

Meter Yoke Installation: 

Meter Size    

3.1.13 

Clearance (minimum) 
         ¾”            10” 
         1”             10” 
        1 ½”           12” 
          2”            12” 
All meter yokes shall be centered in the meter box.  All water  meters 2” and larger  shall be 
compound type affecting meter  yoke width dimensions. 

 

 
The Contractor shall control dust throughout the life of the project within the project area and 
at all other areas affected by the construction of the project.  Dust control shall not be 
considered effective where the amount of dust creates a potential or actual unsafe condition, 
public nuisance, or condition endangering the value, utility, or appearance of any property.   
The Contractor will provide dust control measures as directed by the County. 

 

Dust Control: 

3.1.14 
 

Cutting and Replacement of Pavement: 

3.1.14.1 Where pavement is to be cut, the Contractor shall notify the property owners affected 
and have permission forms signed by the affected property owners. 
 

3.1.14.2 Where pavement is to be cut for installation of pipe or other utilities, the Contractor 
shall cut it neatly in advance of trenching and shall replace the pavement with base 
and new pavement. 

 
3.1.14.3 All pavement shall be neatly cut to a straight edge in advance of trenching with the 

method of cutting being subject to approval of the Engineer.  Pavement shall be cut 
12" wider than the excavated area on each side.  Ragged or irregular edges will not be 
allowed and work completed with barred edges shall be redone.  Concrete pavement 
shall be sawed with suitable concrete saw cutting equipment. 

 
3.1.14.4 Trench backfilling shall be done in layers not over 6" thick and thoroughly compacted. 

 Compaction shall be such as to prevent future settlement and shall be done by 
acceptable means, approved by the County.  Rolling with rubber tired vehicles or 
track-type equipment will not be allowed.  Compaction shall be at least 95% of 
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maximum as established by AASHTO Specification T99, Method A.  The entire 
trench shall be backfilled with crushed run stone for open cut NCDOT roads. 

 
3.1.14.5 Base for pavement shall be crusher run stone for all non-NCDOT maintained streets, 

HB binder for all secondary highways, and reinforced concrete for all primary 
highways.  All base shall be placed in accordance with plan and/or encroachment 
permit details.  Base width shall be shown on the plans and/or encroachment permits 
for various types of pavement cuts. 

 
3.1.14.6 Crusher run stone shall be well mixed and compacted by tamping and rolling.  

Compaction shall be to such degree as to preclude settlement.  Crusher run base 
material shall be placed at the same time that the trench is backfilled.  Backfilling to 
top of ditch, to be cut out and replaced with base material at a later date, will not be 
allowed. 

 
3.1.14.7 Crusher run base for highway pavement and adjacent drives shall be 8" of stone, 

stabilized with 5% Portland cement.  It shall be thoroughly mixed prior to 
compacting. 

 
3.1.14.8 Crusher run base for non-highway pavement and drives shall be 8" of stone without 

the addition of cement. 
 
3.1.14.9 Binder base for secondary roads shall be a minimum of 6” HB binder conforming to 

specifications of the Department of Transportation. 
 
3.1.14.10 Concrete base shall consist of 8" of concrete, reinforced with #4 reinforcing steel bars 

placed at 8" on center in the transverse direction and #4 tie bars in the longitudinal 
direction.  Concrete shall be designed to produce a compressive strength of 3000 psi 
at 28 days.  The design of the mix and source of supply shall be subject to approval 
of the Engineer. 

 
3.1.14.11 Pavement shall be replaced with the same type of pavement that exists prior to cutting 

and shall consist of either bituminous surface course (double treatment), 2" of hot 
plant mix asphaltic concrete, or 8" of Portland cement concrete; all conforming to 
specifications of the Department of Transportation for each type. 
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3.1.14.11.1 All pavement shall be repaired within the same week that it is cut.  Should 
inclement weather delay pavement replacement, the Contractor shall not cut 
additional pavement until he has notified the Engineer and received specific 
permission and instructions. 

 
3.1.14.11.2 For asphalt pavement or bituminous surfacing, the entire area to be resurfaced 

(including edges of existing pavement) shall be primed with an acceptable 
asphalt prime coat just prior to placing new pavement. 

 
3.1.15 
 

Removal and Replacement of Sidewalk, Other Items: 

3.1.15.1 Where pipe is to be placed under existing concrete sidewalk, the concrete shall be 
removed in construction units unless their length is more than 10', in which case the 
concrete shall be cut as specified in paragraph 3.1.14 of this section.  The backfill 
shall be thoroughly compacted for the entire depth of the trench. 

 
3.1.15.2 The sidewalk shall be replaced with 3000 psi concrete, 4" thick, except for driveways 

where it shall be 6" thick.  The concrete shall be placed monolithic and dressed off 
with a wooden float, brush and edging tool.  Where pipe is to be placed under 
concrete walk, the Contractor may, with the permission of the Engineer, install the 
pipe by tunneling instead of removing and replacing the walk.  If pipe is to be placed 
under curb and gutter, it shall be done by tunneling.   

 
3.1.15.3 The Contractor shall be responsible for removing and replacing items such as mail 

boxes, fences, shrubbery, walls, steps, and any other private ornamental items that are 
in direct conflict with the water line work.   

 
 

3.1.16 
 

Connections to Existing Mains: 

3.1.16.1 Connections to existing facilities shall be made where shown on the plans or directed 
by the County representative.   All connections to County lines shall be witnessed by 
a representative of the County.  Wet taps, using tapping sleeves and valves, shall 
generally be made; except as otherwise directed or planned by the County in which 
case the main shall be cut and the connections made with fittings and valves.  Wet 
taps shall not be allowed when the water main to be tapped is the same diameter as 
connecting line.  In no case shall the Contractor shut off the water or operate the fire 
hydrants or gate valves in the existing systems without the expressed permission of 
the Owner.  In event such instructions or permissions given by the County delays the 



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-33 
             December 2011 

cutoff, such instructions shall be followed without recourse.  All connections shall be 
made in the presence of a County representative.  At least 48 hours notice must be 
given to a representative of the County for a wet tap and a minimum of 72 hours 
notice must be given for instances where the water main must be removed from 
service and cut.  Any Contractor making a connection to an AC water  main must 
be pre-approved by the Johnston County Depar tment of Utilities. 

 
3.1.16.2 In making connections to the existing distribution system, valves shall be set as 

shown on the Plans, or at such designated places as the Engineer may direct.  If due 
to unforeseen conditions, these locations have to be change or additional valves or 
fittings added, the Contractor shall install the valves or fittings at the new locations. 

 
3.1.17 
 

Cross-Connections: 

3.1.17.1 No potable water supply shall be connected by any means whatever to another 
source of water supply or to a storage facility unless such connection has been 
previously approved by the Public Utilities Department. No connection shall be 
made to any plumbing system that does not comply with the North Carolina State 
Building Code, volume II, or any applicable local plumbing code.  

 
3.1.17.2 No person shall introduce any water into the distribution system of a public water 

supply through any means other than from a source of supply duly approved by 
the Department or its representatives, or make a physical connection between an 
approved supply and unapproved supply unless authorized in an emergency by the 
Department or its representative.  

 
3.1.17.3 In cases where storage capacity is used only for non-potable purposes and there is 

installed either an elevated tank or a ground reservoir, the following precautions 
shall be taken:  

 
(A)  When the reservoir or elevated tank is filled from a supply other than a 

public water supply and the public water supply is used as a supplemental 
supply, the pipeline from the public water supply shall be installed in such 
a manner that the water will be discharged over the top or rim of the 
reservoir or elevated tank. There shall be a complete physical break 
between the outlet end of the fill pipe and the top or overflow rim of the 
tank or reservoir of at least twice the inside diameter of the inlet pipe.  

(B)  When the elevated tank or ground storage reservoir is filled entirely by 
water from a public water supply:  



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-34 
             December 2011 

(i)  If a covered ground reservoir or covered elevated storage tank is 
used, an approved reduced pressure back-flow preventor or an 
approved double check valve assembly may be used. The back-
flow prevention device shall be installed in such a manner as to 
afford adequate protection and shall be easily accessible and shall 
include all necessary pressure gauges and drains for testing. Gate 
valves shall be installed in the line at both ends of the back-flow 
prevention device.  

(ii)  If an uncovered ground reservoir or uncovered elevated storage 
tank is used, a complete physical break shall be provided between 
the reservoir or elevated tank and the public supply. The physical 
break between the inlet pipe and the top or overflow rim of the 
reservoir shall be at least twice the diameter of the inlet pipe.  

 
3.1.17.4 All cross-connections between potable water supplies and non-potable or 

unprotected supplies which are not specifically covered in the categories in this 
Paragraph will be considered as special problems and the protective devices 
required will be determined by the Department on the basis of the degree of health 
hazard involved.  

 
3.1.17.5 Persons desiring to install non-potable water supplies in conjunction with a public 

water supply shall submit to the public water supply section, Division of 
Environmental Health, detailed plans and specifications in triplicate showing the 
non-potable water supply and its relation to the potable water supply. DENR – 
Public Water Supply Section 15A: 18C .0400 (6) Any such interconnection to a 
potable water system is subject to the approval of the water supplier and shall not 
be made until authorized by the water supplier in addition to the Department.  

 
3.1.17.6 No person shall fill special use tanks or tankers containing pesticides, fertilizers, 

other toxic chemicals or their residues from a public water system except at a 
location equipped with an over-the-rim free discharge of water or an approved 
reduced pressure backflow preventer properly installed on the public water supply. 
No supplier of water shall permit the filling of such special use containers except 
at locations so equipped.  

 
3.1.18 
 

Repairs to Damaged Services and Utilities: 

3.1.18.1 Repairs to damaged services and utilities shall be promptly made at the Contractor's 
expense.  The Contractor shall use every effort to avoid damaging or breaking water, 
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sewer, gas, power, telephone, or other utility service.  Utility lines shall be properly 
supported across the pipe trench until backfilling is completed.  Should damage 
occur, immediate action shall be initiated to affect satisfactory repairs.  All repair 
work shall be satisfactory to the Owner of the damaged utility. 

 
3.1.19 
 

Cleanup: 

3.1.19.1 All pipeline rights-of-way and pipework areas shall be cleaned up, restored and left in 
satisfactory condition. 

 
3.1.19.2 Cleanup of work along highways or roads shall be made immediately upon 

completion of the backfill operation.  Ditching and pipe laying shall be stopped at 
any time that cleanup work lags and shall not be resumed until cleanup progress is 
satisfactory to the Engineer.  Final cleanup and condition of the work area shall be 
subject to the approval of the State Highway Representative, the Owner, and the 
Engineer. 

 
3.1.19.3 Cleanup of work for cross-county locations shall follow immediately upon the 

completion of any major part of the work or upon instructions by the Engineer.  
Topsoil shall be replaced on all areas disturbed by the pipeline work throughout the 
length of the water main, and to the full satisfaction of the property owner.  Topsoil 
may be removed from the line of work and stockpiled for future use.  It shall be 
carefully removed, stockpiled, protected, respread, dressed off, and the entire right-
of-way left in condition acceptable to the Engineer and property owner.  If topsoil is 
not stockpiled and protected, suitable, approved material from other sources shall be 
provided.  Where the line is located on pasture land, grassed areas, or roadway 
shoulders, grass shall be replaced. 

 
3.1.19.4 All disturbed pipeline areas shall be seeded in accordance with NC DOT standards. 
 
3.1.19.5 All lines 16” and larger in diameter shall be pigged prior to testing. 
 
3.1.19.6 Flushing of water lines shall be coordinated with Johnston County with a minimum 

of two hours notice before the commencement of flushing.  
 



SECTION 1 - WATER MAINS  
 
 

 
WATER MAINS               SECTION 1-36 
             December 2011 

3.2 
 

Testing: 

3.2.1 Pressure Testing: 
 
3.2.1.1 All pressure and leakage tests must be witnessed by the County for approval. All 

services shall be installed prior to pressure testing.  Testing shall be performed at a 
minimum of one point for every 10,000 l.f. of water line with a minimum of one 
point per subdivision. 

 
3.2.1.2 Each section of the pipeline shall be subjected to and successfully meet a pressure 

test of not less than 175 psi.  The line shall be slowly filled with water and all air 
expelled through the air valves or other means.  A suitable test pump shall be 
connected to the line by means of a tap in the line, or other suitable methods, and the 
proper test pressure slowly applied to the line.  The pressure test shall be maintained 
for at least two hours, at full pressure.  Leaks, if found, shall be immediately repaired. 
  

 
3.2.1.2.1 After the pressure test is completed, a leakage test shall be conducted.  

Leakage test shall be conducted by measuring, by suitable and accurate 
methods, the amount of water that enters the test section under maximum 
operating pressures for a period of at least two hours.   

 
3.2.1.2.2 No pressure pipe installation will be accepted until leakage is less than the 

number of gallons per hour for each section tested, as determined by the 
following formula: 

 
  L = SD(P)

3.2.1.2.3 Should any test disclose leakage greater than that allowed above, the defect 
shall be located and repaired until the leakage is within the specified 
allowance.   

1/2 

       148000 
L = Allowable leakage, in gallons per hour. 
S =  Length of pipeline tested, ft 
D = Nominal diameter of the pipe, in inches. 
P = Average test pressure during the leakage test, in pounds per square inch 

                  gauge 
 

 
3.2.1.2.4 All pressure and leakage tests must be witnessed by the County for approval. 
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3.2.2 Sterilization and Bacteriological Testing: 
 

3.2.2.1 Before any potable water main is placed in service, it shall be flushed out and 
sterilized with chlorine or calcium hypochlorite.  The sterilizing solution shall be 
introduced at one end of the main as water is being withdrawn for the other end, in 
such proportion as to give 50 PPM of free chlorine throughout the main.  The 
solution shall remain in the pipe for 24 hours, at which time it shall have residual 
chlorine of 10 PPM throughout the main, or the process shall be repeated.  The line 
shall be flushed out and bacterial analyses show negative results, the process being 
repeated if necessary.   

 
3.2.2.2 Upon completion of sterilization, the water line shall be refilled with water and 

samples collected for bacteriological examination.  Generally, a sample will be taken 
every 2,000 feet for distribution lines and every 4,000 feet on transmission lines.  
Samples may be taken at new service connections, at air valve stations, or through 
any other connection to the line one (1") or smaller in diameter.  Samples shall not be 
taken at fire hydrants without the expressed consent of the County.  The samples 
shall be taken in standard sterilized bacteria sample bottles marked with the sample 
location provided by contractor.  Samples shall be taken in the presence of a County 
representative. The contractor shall take samples to a State certified laboratory for 
analysis. Results of the analyses shall be furnished to the County.   

 
3.2.2.3. Bacteriological test results over 30 days old for lines not yet put in service will not be 

accepted. 
 
3.2.3 Fire Flow Tests: 

 
3.2.3.1 A fire flow and residual pressure tests shall be performed with the most remote 

hydrant flowed.  The static pressures at the flowed hydrant and residual hydrant shall 
be measured, the stabilized flow measured, and the residual pressure measured.  
Minimum acceptable test conditions shall be 500 gpm at 20 psi residual.  Test 
results certified by the engineer of record shall be furnished to the County.  
 

3.2.4 Inspection and Acceptance: 
 

3.2.4.1 All work shall be subject to inspection and approval by the County prior to final 
acceptance.  Final acceptance shall be contingent upon all pressure, leakage and fire 
flow tests yielding satisfactory results, and submittal of accurate as-built plans.  
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Utilities will not be accepted until after underground electrical utilities have been 
installed. 

 
3.2.4.2 All connections to the County’s water system must be witnessed by the County 

representative for acceptance. 

 

 

 END OF SECTION 
































	Water Specification Johnston County.pdf
	DESIGN AND CONSTRUCTION STANDARDS
	Preface
	Sec 1Water Mains
	2.1     UGeneral:
	At a minimum of every one hundred linear feet directly over main line.
	At bends 22 and 1/2 degrees and larger.
	At capped or plugged ends if no blow-off assembly.
	At tees over main line.
	At reducers.


	Sec 2 Sanitary Sewers
	UGeneral:

	Sec 3 Force Mains
	UGeneral:

	Sec 4 Pressure Sewer Service
	UGeneral:

	Sec 5 Wastewater Pumping Stations
	UGeneral:
	UPumps
	Pumps, motors, and controls shall be as specified herein and as indicated on the plans:
	Type:  Vertical submersible centrifugal non-clog, 2 required
	Capacity:  ____ gpm @ _____ ft TDH
	Minimum sphere size:  3 inch
	Efficiency at design point:  ____% min
	NPSHr at design point:  ____ ft max
	Motor performance requirements:
	Maximum motor horsepower:  ____ hp
	Maximum motor speed:  1800 rpm
	Nominal power supply:  480 VAC, 3 phase, 60 Hz
	Maximum current:  ____FLA, ____ LRA
	Minimum power factor at full load:  _____%
	Minimum efficiency at full load:  ____%
	Minimum service factor:  1.15
	Pumps shall be submersible, centrifugal non-clog capable of passing solids as specified with hydraulic sealing diaphragms, pump mounting plates and base elbows with bottom rail supports, stainless steel upper rail supports, stainless steel lifting cab...
	UMotors
	UExternal Chamber Seals and Connections:

	A switch for each pump labeled “Hand/Off/Auto.”   If a VFD is furnished for pump speed control, a speed indicator and speed adjusting potentiometer for each pump shall be provided.
	Highwater alarm relay wired to alarm circuit.
	Motor moisture and thermal sensing relays wired to alarm circuit for each        pump.
	Multi-colored (or equivalent markings) circuitry to facilitate trouble shooting.
	Waterproof button lights labeled “Pump Run” mounted on door for each pump.
	Elapsed time meter to indicate running time for each pump.
	All necessary internal wiring, relays, etc., to provide operation as previously described.
	Phase monitoring capability which shall override and stop the normal operation of the pumps.
	Waterproof button type alarm lights labeled “Motor temperature” and Motor Moisture” for each pump, “High Water”, “Power Failure”, and “Loss of Phase”.
	Provide 120 volt alarm light with red globe and guard or 120 vac weatherproof red strobe and horn with the silencer button mounted on the control cabinet or panel for the alarm conditions.  Provide the alarm lights and horns loose for external mountin...
	Provide a voltage free dry contact as a composite for all alarm conditions and provide a voltage free dry contact for each alarm status.
	Branch circuit breakers as required.
	Automatic electric alternator.
	Time delay for the lag level circuit to delay restarting of the pumps after a          power failure.
	Install a 480 volt relay to enable only one pump to run on emergency power.
	All necessary internal relays etc. to provide intrinsically safe operation as previously described.
	Provide in a separate NEMA 4X stainless steel, aluminum or fiberglass panel, a remote terminal unit (RTU), consisting of an Instrulogic Corp. Model ILCE 3000 JC/LS.  (Refer to section ____ for details.)  Interconnect all alarm functions in the pump co...
	Contacts and wiring as required for a remote on/off station for each pump to override and stop the operation of each pump.
	Magnetic starter for each motor with under-voltage release and quick-trip ambient-compensated overload protection for each leg.  Starting shall be “across the line” except where motor horsepower is greater than 25, in which case, reduced voltage soft ...
	120 volt auxiliary duplex weatherproof GFI power receptacle mounted on the bottom or lower side on the enclosure.
	Mercury Displacement Switches for Level Controls:
	Float switches shall be of the mercury-tube type, encapsulated in polyurethane or vinyl floats.  The units shall be waterproof, shockproof, explosion proof, and equipped with sufficient submersible cable to extend to the control panel from the wetwell...
	One (1) automatic submersible sump pump, with a rated capacity of ten (10) gpm at ten (10) feet TDH shall be installed in the equipment capsule sump.  The sump pump shall be complete with a fractional horsepower motor, oil filled and hermetically seal...
	The sump pump discharge piping shall be size 1½" schedule 80 PVC with solvent weld connections.  The discharge piping system will be complete with a union connection located on the upper and lower halves of the discharge line.  A PVC ball valve shall ...
	UTrash Basket
	A type 304 stainless steel or aluminum trash basket shall be mounted on “sliding” rails which shall be anchored with stainless steel anchors into a separate manhole outside the wetwell for circular wetwells.   For rectangular wetwells, the basket scre...
	UPump Station Site
	The pump station access road shall be a minimum 10’ wide, and shall consist of 8” CABC and 2” asphalt.  The access road shall have a maximum slope of 10%.  An asphalt vehicular turn around should be provided outside of the fence.
	Pump station site shall be enclosed by 6’ high chain link fence as described in standard sewer details.  A minimum site area of 50’x50’ shall be inside the fence.
	All areas inside the site fencing shall be treated with herbicide, landscaping fabric, and 4” depth of #57 stone.
	Wetwell shall be accessible on at least one side by service truck with crane mounted on rear passenger side.
	Positive drainage away from all structures shall be provided.
	Control panel shall be within sight distance of wetwell and panel shall be facing wetwell.
	Electrical conduits shall be installed from the control panel to both the valve vault and the RPZ ‘Hot-Box’ for electrical outlets to be mounted in each.
	A bypass connection shall be installed for all sites.  See standard detail.
	PART 3 - EXECUTION
	The Contractor shall install all pumps, motors, variable speed drives, and controls specified herein in accordance with the plans and as recommended by the manufacturer.  Pump manufacturer shall provide pumps, motors, variable speed drives, controls a...
	The manufacturer’s field engineer or representative shall inspect and check the installation after erection and prior to start-up and shall certify that the completed installation is ready for start-up.  The manufacturer’s field representative shall c...
	The manufacturer’s representative shall provide a written start-up report and six (6) copies of Operation and Maintenance Manuals.
	A representative for the County shall inspect the subgrade before the setting of the wetwell.
	Soil shall be backfilled around wetwell and other structures in 1’ lifts or shallower and shall be compacted to 95% Standard Proctor maximum dry density at optimum moisture content.
	UPainting & Touch-Up
	All metal components with the exception of the stainless steel guide rails shall be painted in accordance with Section 2.7.3.
	After all equipment and appurtenances have been installed, the Contractor shall touch-up any abrasions, scratches, or patches in the surface protection of any furnished item of work.  Any mud, grease, or other extraneous material shall be removed from...
	Galvanized conduit pipe threads shall be touch-up painted.
	The wetwell interior and piping shall be touch-up painted with epoxy sealer prime coating and finish coating NSP 100 and NSP 120, respectively, Carboline, or approved equal.
	URepairs to Wetwell
	All openings made in the wetwell for anchorages, conduit runs, pipe runs, etc., shall
	be sealed using a cement grout.  The grout shall be neatly applied to the vacancy and shall be troweled in, and excess grout shall be immediately removed from the wetwell.  Grout shall be high strength, non-shrink type.


	Sec 5A Variable Frequency Drives
	PART 1 – GENERAL
	PART 2 - PRODUCT
	PART 3 EXECUTION

	Sec 6 Generator Set Specifications
	UDescription of Work:
	Maximum power (kw).
	Maximum starting (kva) at 35% instantaneous voltage dip.
	Alternator temperature rise by embedded thermocouple and by resistance method per NEMA MG1-22.40 and 16.40.
	Governor speed regulation under steady-state and transient conditions.
	Voltage regulation and generator transient response.
	Fuel consumption at ¼, ½, ¾, and full load.
	Harmonic analysis, voltage waveform deviation, and telephone influence factor.
	Three-phase line-to-line short circuit test.
	Cooling airflow.
	Torsional analysis testing to verify that the generator set is free of harmful torsional stresses.
	Endurance testing.

	Single-step load pickup.
	Transient and steady-state governing.
	Safety shutdown device testing.
	Voltage regulation.
	Rated power.
	Maximum power.
	Engine driven or electric fuel transfer pump, fuel filters and electric fuel shut-off valve.
	Gear driven governor capable of regulating the no load to full load frequency to a 5% maximum and capable of 0.33% Steady State frequency regulation.
	12 volt positive engagement solenoid shift-starting motor.
	Battery charging alternator with solid-state voltage regulation.
	Positive displacement, full pressure lubrication oil pump, cartridge oil filters, dipstick, and oil drain.
	Dry-type replacement air cleaner elements.
	NOTE: Engines requiring glow plugs will not be acceptable when NFPA-99 or NFPA-110 Type 10 (ten-second) transfer requirement must be met.
	Fused DC circuits.
	Complete two-wire start/stop control, which shall operate on closure of a remote contact.
	Speed sensing and a second independent starter motor disengagement system shall protect against the starter engaging with a moving flywheel.  Battery charging alternator voltage will not be acceptable for this purpose.
	The starting system shall be designed for restarting in the event of a false engine start, by permitting the engine to completely stop and then reengage the starter.
	Cranking cycler with 15-second ON and OFF cranking periods.
	Overcrank protection designed to open the cranking circuit after 75 seconds if the engine fails to start.
	Circuitry to shut down the engine when signal for high coolant temperature, low oil pressure, or over-speed is received.
	Engine cool down timer factory set at five minutes to permit unloaded running of the standby set after transfer of the load to normal.
	Three-position (AUTOMATIC-OFF-TEST) selector switch.  In the test position, the engine shall start and run regardless of the position of the remote starting contacts.  In the automatic position, the engine shall start when contacts in the remote contr...
	Indicating lights to signal:
	Not-in-auto (flashing red)
	Over-crank (red)
	Emergency Stop (red)
	High engine temperature/low coolant level (red)
	Over-speed (red)
	Low Oil Pressure (red)
	* Battery charger malfunction (red)
	* Low battery voltage (red)
	* Low fuel (red)
	* System ready (green)
	* Pre-alarm high engine temperature (yellow) - liquid cooled models
	* Pre-alarm low oil pressure (yellow)
	* Low coolant temperature (red) - liquid cooled models


	Test button for indicating lights.
	Alarm horn with silencer switch per NFPA-110.
	Terminals shall be provided for each signal in 10 above for connection to remote monitoring devices.
	Dual range voltmeter, 3 ½", ±2% accuracy.
	Dual range ammeter, 3 ½", ±2% accuracy.
	Voltmeter-ammeter phase selector switch.
	Lights to indicate high or low scale.
	Direct reading pointer-type frequency meter, 3 ½", ±5% accuracy, 45 to 65 Hertz scale.
	Panel illuminating lights.
	Battery charging meter.
	Coolant temperature gauge (liquid cooled models).
	Oil pressure gauge.
	Running time meter.
	Voltage adjust rheostat (±5% range).
	Over voltage protection will shut down the unit after one second of 15% more over voltage.
	Battery rack, battery cables, 12-volt battery(ies) capable of delivering the minimum cold-cranking amps required at 0(Fahrenheit per SAE Standard J-537.
	Gasproof, seamless, stainless steel, flexible exhaust connector(s) ending in pipe thread or SAE flange.
	Flexible fuel lines rated 300(F and 100 PSI ending in pipe threads.
	Engine exhaust silencer, coated to be temperature and rust resistant, rated for critical applications.  Exhaust noise shall be limited to 85 dba as measured at 10 feet in a free-field environment.
	Block heater of proper wattage and voltage, thermostatically controlled to maintain engine coolant at 90(F (32(C) to meet the start up requirements of NFPA-99 or NFPA-110 regulations.
	Trickle type battery charger with an adjustable low charge rate of 50 to 300 mili-amperes and a manual, high charge rate of 2 amperes.
	Steel weather-protective enclosure with removable or hinged side panels to allow inspection and maintenance.  The enclosure shall be coated with ASA gray primer and two coats of high-gloss, weatherproof, sag resistant vinylac in the manufacturer’s sta...
	Vibration isolators shall be provided between the engine-generator and welded steel base.
	A  -gallon sub-base mounted double wall steel fuel tank with level gauge and low-level alarm contract.  UNote:U fuel tank volume shall be sufficient for operation under full load for 48 hours.
	Four (4) sets of keys shall be provided to the County.


	Sec 7 Certifications Submittals and Inspections
	The Owner or Developer’s Engineer shall check, approve, and seal all construction drawings and shall complete all reports and fill out all permit and encroachment applications prior to submittal to the County.  The Engineer shall be dully licensed in ...
	Plans, specifications, and applications for the facilities must be submitted to the County Utility Department and approved in writing.  Plans shall include a vicinity map and the owner’s name and address.  Notwithstanding the County’s approval, the Co...
	If the project will be a retail water customer of Johnston County, it is not necessary to submit plans and specifications to Public Water Supply. Johnston County will issue the approval for the water distribution system plans and specifications.  Two ...
	Copies of the approved Division of Environmental Health construction permits (projects to be provided water service by entities other than Johnston County), DWQ Non-Discharge permits, and Land Quality Division of sedimentation and soil erosion permit ...
	An approved copy of any three-party DOT encroachment agreements must be submitted to the County prior to construction.
	If the proposed project disturbs more than one acre or creates more than 17,000 square feet  of impervious area, a Stormwater Management Plan must be approved by Johnston County prior to any land disturbing activity.
	Easement and land instruments and plans that convey rights to the County upon completion of construction must be recorded prior to construction with copies provided to the County.
	A pre-construction conference shall be scheduled prior to the beginning of construction which shall be attended by the Owner or Developer, the Engineer, all Contractors, representatives of the County, and if applicable, representatives of local utilit...
	Any Contractor(s) performing utility construction must be a North Carolina Licensed Utility Contractor.
	The County’s approval of plans and technical specifications shall constitute approval for the County’s representative(s) to visit the project construction site at the convenience of the County to make inspections of the work in progress.
	The Owner’s Engineer shall conduct, as a minimum, periodic inspections during construction and shall provide copies of written inspection reports and memoranda to the County.
	Copies of the private entity’s daily inspection reports shall be submitted to the County along with copies of any construction testing results, e.g. soil compaction, concrete, asphalt, etc. on a monthly basis.
	For pumping stations, meter vaults, generator systems, all materials, and other related equipment; copies of shop drawings and certifications shall be submitted to the County Utility Department for approval contemporaneously with the private entity’s ...
	Two (2) copies of operation and maintenance manuals for pumping stations, meters, etc. shall be submitted to the County prior to completion of construction and start up.
	The Owner or Developer, or the Engineer shall report any deviations from the approved  plans immediately to the County.  Any changes to the work or deviations shall be subject to the County’s approval.
	The Owner or Developer, or the Engineer shall be responsible for coordinating and scheduling all contractors’ and subcontractors’ work.
	Testing required during construction shall consist of at least the following:
	The County reserves the right to charge re-inspection fees for excessive failed pressure tests.
	The County’s representative shall be present for all start up and check out of pumping stations, master meters, and generator systems.
	The Owner or Developer’s Engineer shall perform a pre-final inspection upon completion of all work and shall prepare a pre-final remedial worklist.  Following completion of all work on the pre-final remedial worklist (or punch list), a final inspectio...
	The designated County Representative shall be notified a minimum of 24 hours in advance of each of the above events.
	In the event the Owner/Developer’s Engineer does not carry out adequate observation and inspections, the County reserves the right to deny acceptance of the completed utilities for ownership, operation, and maintenance.
	21.        If during the process of routine inspection of improvements being installed under these rules, it is found that improper or substandard materials or construction methods are being used or if significant deviation from approved construction ...

	22.      The facilities shall not be accepted by the County until the County completes a detailed final inspection and all items, if any, of remedial work on the project are completed as noted by the County.  Prior to acceptance, developer must submit...
	Construction documentation shall include GPS coordinates for each utility attribute, including valves, hydrants, meters and master meters for water facilities, and manholes, valves, clean-outs, pump stations, etc. for wastewater facilities.  Data shal...
	The County shall inspect the sub-base of all wetwells prior to setting the wetwell base.
	A lump sum utility fee per lot is charged and shall be paid when plans and specifications are submitted for review (see item #2).  The fee is subject to adjustment.
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