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WATER SYSTEM SPECIFIATIONS
1. PURPOSE AND GENERAL REQUIRMENTS
1.1. Purpose

This publication is to provide information to all Engineers, Contractors, Builders,
Developers and other interested persons or firms, on the Town requirements with respect
to design and construction of water systems within the Town. This publication presents
technical specifications for the design and installation of the water mains and should be
used in conjunction with the Town Municipal Code by any firm or individual planning to
design or construct water systems within the Town. In all cases in these specifications
where reference is made to “Town Engineer” or “Engineer,” the “Town Engineer” or
“Engineer” shall mean any representative of the consulting engineering firm or other
individual designated by the Town to provide inspection of the water system
construction. :

1.2.  General Requirements

1.2.1. All water mains 12” and larger shall be profiled on the construction plans.
All water mains of any size which are not under a designed street shall also
be profiled on the construction plans. All water mains 16” and larger shall
be ductile iron. ' '

1.2.2. All contractors must notify the Town Engineer at least 48 hours prior to
start of construction.

1.2.3. A pre-construction meeting must be arranged by the CONTRACTOR and
held prior to the start of any work. The Town Engineer, CONTRACTOR,
and OWNER or Owner’s Engineer must be represented at this meeting,
which shall be held either on the construction site or at the office of the
Town Engineer.

1.2.4. Approved construction and a copy of these specifications must be kept on
the job site by the Contractor at all times. Approved construction plans will
expire six (6) months from the date of approval.

1.2.5. No work shall be backfilled (including bedding material above the spring
line of the pipe) until the construction has been inspected and approved for
backfilling by the Town Engineer.

1.2.6. The maximum distance between main line gate valves shall be 600 feet.
Gate valves shall be located so that no more than 15 lots will be out of
service with the closing of any two (2) valves. Gate valves shall also be
located at all intersection.



1.2.7. Census Touch Read meters shall be used.

1.2.8. Fire hydrants shall have NST (National Standard Thread) and shall be
installed and spaced in accordance with the Kiowa Fire Department.

1.2.9. Steel pipe installed only with prior approval of the Town Engineer.

1.2.10. Water mains shall be located a minimum distance of 6.0 feet from the lip
edge of the gutter plan.

1.2.11. Squeegee bedding shall be used. On-site material is not acceptable
without the approval of the Town engineer. o

2. LOCATION OF LINES AND APPURTENANCE

2.1. Water Mains in Streets
When the water mains are placed in streets, they shall be placed as follows:

2.1.1. On streets running north and south, the water main shall be placed 10’
(Ten Feet) west of the centerline of the street.

2.1.2. On streets running east and west, the water main shall be placed 10’ (Ten
Feet) south of the centerline of the street.

2.1.3. On streets shaped as a “U” or on streets having unusually sharp turns, the
water main will conform to the above specifications as nearly as practical,
but the final location shall be determined by the Town Engineer or his
representatives.

2.2.  Water Mains in Easements

In areas where water main lines are placed in easements, all water main lines shall be
located within the easements shown on the Contract Drawings. All water main
easements must be a minimum of 20’ (Twenty Feet) in width for exclusive easements
or 50’ (Fifty Feet) for non-exclusive easements. No water line shall be located less
than 5° (Five Feet) from the edge of the easement.

2.3. Valves

Valves shall be located, where possible, at a point on the main which would be
intersected by the extension of a property line.
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24. Fire Hydrants

Fire hydrants shall be located, where possible, on the northeast coer of an
intersection a minimum of 18” behind the curb or sidewalk, or a minimum of 24
inside the street right-of-way, and set on the curb return. Where this is not possible,
fire hydrants shall be located as directed by the Town Engineer. All fire hydrant
street valves shall be 6” and shall be located at or within 3’ (three feet) of the tee from
the main line. See “Valve and Fire Hydrant Location Detail,” Section 11. Fire
hydrants shall be placed a maximum of 500’ apart in developed areas. Fire hydrant
spacing may be increased in undeveloped areas, if approved by the Town Engineer
and the Kiowa Fire Department.

PIPE
3.1. General

All public water mains will be a minimum of 6” in diameter. The Town Engirieer
shall determine sizing. Pipe in sizes 10” or 14” generally will not be allowed. The
Town Engineer shall determine additional requirements for type of pipe.

3.2.  Ductile Iron Pipe

All ductile iron pipe furnished under this specification shall be manufactured in strict
accordance with AWWA standard specification C-151/A21.51-81 or latest revision
thereof with the following additional requirements:

3.2.1. Size of Pipe — This specification shall cover, 6”, 8” and 12” diameter pipe.

3.2.2. Joint Type — All ductile iron pipe joints shall be “Push on joint single
gasket” or “Mechanical joint single gasket.” The rubber gasket shall
conform to the requirements of AWWA C-111/A21.11-80, or latest revision
thereof.

3.2.3. Thickness Class - Pipe furnished shall be Class 50 for 6, 8 and 12”
diameter, and Class 51 for 20” and larger diameter pipe.

3.2.4. Laying Length — Pipe furnished shall have a normal laying length of 18’
for 20°.

3.2.5. Grade of Iron — Iron used in the manufacture of pip shall have 60/42/10
physicals.

3.2.6. Cement Mortar Lining — All pipe furnished shall have standard thickness
cement mortar lining in accordance with AWWA C-104/A21.4-80 or latest

revision thereof.



3.2.7. Polyethylene Wrapping — pipe furnished shall have polyethylene wrapping
as specified in paragraph 3.6. The polyethylene wrapping shall conformto
AWWA C105/A21.5-82 or latest revision thereof. See Detail “Polyethylene
Wrapping” in Section 11.

3.3.  Polyvinyl Chloride (PVC) Pressure Pipe

All polyvinyl pipe furnished under this specification shall be manufactured in strict
accordance with AWWA Standard C900 and shall conform to the following
additional requirements:

3.3.1. Size of Pipe — This specification shall cover polyvinyl chloride pipe in 6-
inch and 8-inch nominal diameters with cast iron pipe equivalent outside
diameters.

3.3.2. Joint Type — Pipe joints shall be made using an integral bell with an
elastomeric gasket push-on type joint or using machined couplings of a
sleeve type with rubber ring gaskets and machined pipe ends to form a push-
on type joint.

Solvent cement joints are strictly prohibited.

3.3.3. Class and Type — All sizes of pipe shall be Class 200, dimension ratiol4
(DR 14) '

3.3.4. Pipe Lengths — Each length of pipe will be a standard laying length of 20
feet. Random lengths shall not be acceptable.

3.3.5. Manufacturer — Unless otherwise authorized by the Town Engineer, only
Johns Manville “Blue Brute,” Certain Teed “Vinyl-Iron,” Northstar “Aqua-
lite” or Robintech shall be acceptable.

3.4. Steel Pipe

Steel pipe shall only be installed with prior approval of the Town Engineer.
Specifications for steel pipe must be submitted for review by the Town Engineer prior
to approval.

3.5.  Reinforced Concrete Pipe

Reinforced Concrete Pipe shall be installed in sizes larger than 24” only.
Specifications for RCP must be submitted for review by the Town Engineer prior
to approval and use.



3.6.  Polyethylene Wrapping

Polyethylene wrapping shall be installed around all ductile iron pipe, fittings, valves,
fire hydrant barrels, and rods and clamps and where specified by the Town Engineer.
Polyethylene wrapping shall be in accordance with AWWA Specification C-
105/A21.5-82 or latest revision thereof. Minimum thickness of polyethylene
wrapping shall be 8 mils.

WATER MAIN EQUIPMENT
4.1.  Fittings

All fittings shall be ductile iron, cement mortar lined, and shall conform to AWWA c-
110/A21.10-82 for mechanical joints and AWWA C-111-71 or ANSI A21.11 for
push on joint gasket or latest revision thereof. ‘Other linings may be used when
authorized by the Town Engineer. :

Fitting shall be wrapped in polyethylene when used with wrapped pipeline.
42.  Valves

4.2.1. Gate Valves - Shall conform to AWWA C-500-80 (or latest revision)
flexible wedge, with a minimum working water pressure of 200 PSIG for
valves 12” and smaller. Valve seats, the discs and the stem shall be
constructed of bonze. Stem seals shall be with two “0” rings, each of which
shall be designed as to allow replacement under full line pressure when the
valve is in the full open position. Valves shall have 2” square operating nuts
and shall open counterclockwise (left) unless otherwise directed by the
Town Engineer.

4.2.2. Butterfly Valves — Shall conform to AWWA C-504-80 (or latest revision)
with a minimum working water pressure of 150 PSIG and shall be supplied
with flanged for above ground and mechanical joint below ground
connections and shall be suitable for buried service installation. The pivot
axis of the disc shall be mounted in the horizontal position and provided as
shown in the details in Section 11. Valve operators shall have 2” square
operating nuts and shall open counterclockwise (left).

4.2.3. Fire Hydrants — shall conform to AWWA C-502-73 or latest revision.
Hydrants shall have a 6” bell connection, two 2 '4” hose connections and
one 4 ¥4” pumper connection. Threads on the pumper and hose connections
shall conform to the “National Standard Screw Threads for Fire Hose
Couplings and Fittings” published by the Insurance Services Office.
Hydrants shall be designed to operate under 150 psi working pressure and
shall open counterclockwise (left) unless specified otherwise. Fire hydrants
shall be cast iron and bronze mounted. Fire hydrants shall have an auxiliary



6” gate valve anchored directly to or as near as possible to the main line tee
as shown in the details in Section 11. The hydrant lateral shall be 6” ductile
iron, shall be wrapped in polyethylene, and shall be rodded from tee to
hydrant shoe. Approved fire hydrants shall be as manufactured by Waterous
(Pacer Model 423), on Mueller (Centurion Model 423, with bronze bused
shoe and 0-ring seals). Color shall be red.

42.4. Check Valves — Shall be of the swing check type and shall be used
wherever the flow of water must be in one direction only and reverse flow
must be prevented. Check valves shall be of the outside spring and lever type
and shall be installed in vaults or manholes. Check valves shall be furnished
with flanged end connections and shall be installed in manner which allows
easy access for inspection, adjustment and maintenance.

. 4.2.5. Valve Boxes and Valve Markers — Shall be installed in accordance with
the details in Section 11. Markers shall be installed to locate all valves on
lines in easements or other rights-of-way when not in paved streets. Fire
hydrant auxiliary valves shall not be marked unless specifically directed by
the Town Engineer.

4.2.6. Combination Air Relief — Vacuum Breaker Valves — Shall be installed at
each high point on all water mains and at all other locations as directed by
the Town Engineer. Air Relief and Vacuum Breaker Valves shall be located
in precast concrete manholes in accordance with the details in Section 11
and shall automatically release air from the lines when the lines are being
filled with water, and shall admit air into the lines when water is being
withdrawn in excess of the inflow. The valve and body shall be designed to
operate under a maximum working pressure of 150 psi. Valves or as shown
in the details in Section 11.

Pipe and fitting used in the relief valve system shall be galvanized steel,
standard weight, and connections shall be threaded. Gate valves shall be
bronze with female iron pipe thread ends and shall have hand wheels.

42.7. Pressure Reducing and Regulating Valves — Pressure reducing and
regulating valves shall be of a type capable of maintaining pre-adjusted
downstream pressures, varying rates of flow and upstream pressure without
causing water hammer. Valves shall be diaphragm type, not spring operated,
with flanged end connections, and shall be installed in concrete valve vaults
of sufficient size to provide adequate maintenance and operation. Valves
shall have gate valves and pressure gauges on both upstream and
downstream sides and shall have bypasses with smaller pressure reducing
and regulating valves to handle minimum flows as determined by the Town
Engineer. All gate valves in the vaults shall be capable of being operated



from above ground by use of 2” square valve keys. All PRV’s shall be as
manufactured by Cla-Val.

4.2.8. Blow-Off Assemblies — Blow-off assemblies shall be installed at each low
point in all water mains and on all major transmission lines. All water mains
having dead ends where stagnant water may collect shall be provided with
bow-off devices in accordance with the details in Section 11. In the main
will be temporarily deadened, a blow-off shall be installed. If a fire hydrant
is located at the main’s temporary end, then it can serve as the blow-off.

4.2.9. Rods and Clamps — All tees, bends, valves, plugs, reducers, and fire
hydrants shall be rodded and clamped in accordance with the details in
Section 11. Rods and socket clamps shall be used on ductile iron and
polyvinyl chloride pipe systems. Where polyvinyl chloride pip is used and
the plug or bend is to be rodded, ductile iron pipe shall be installed on either
side of the fitting and socket clamps shall be placed on the iron pipe. Where
mechanical joint iron pipe is used, rods may be bolted through the joint bolt
holes. Number and size of rods shall be as indicated in the details. All rods
and clamps shall be coated with coal tar epoxy or polyethylene wrapped. In
all cases where reducers with a reduction ration equal to or greater than 2 to
1 are used, the Town Engineer may require special rodding and clamping

procedures. Mega-Lugs are allowed through 24” sizes.

4.2.10. Thrust Blocks — Concrete thrust blocks shall be installed at all tees, plugs,
bends, and fire hydrants in accordance with the details in Section 11. Where
thrust blocks are used to block plugs or valves or as indicated by the Town
Engineer, the valve or plug shall be protected from concrete by an 8-mil
thickness of polyethylene. Size of thrust block and dimensions shall be in
accordance with the details in Section 11. The concrete used for the thrust
blocks shall be 3000 psi, 28-day strength. Thrust blocks shall be installed in
addition to rods and clamps on all dead-ends, valves, tees, bends, fire
hydrants and plugs.

4.2.11. Pre-Cast Concrete Vaults and Manholes — All butterfly valve manholes,
air relief and vacuum valve vaults, pressure reducing valve vaults, meter
vaults, and other vaults shall be precast or poured in place concrete. Design
of manholes shall be for traffic loading and shall include aluminum rungs,
sump pit, cast iron rings and covers of a pattern approved by the Town
Engineer with the word “water” cast thereon. All vaults and manholes shall
be watertight and all joints, pipe openings, and other places where
infiltration could exist shall be sealed from the outside with a mastic
waterproof sealant. All inside joints shall be grouted.



5.

5.1

5.2.

ENCASEMENT AND CASING

Pipe Casings — Shall be used where bores are required under rights-of-way by
the using agency. All pipe casings shall be constructed to conform to the details
in Section 11. The type of casing material and its properties shall have prior
approval from the Town Engineer before using.

Protective Concrete Pads Over Pipe — Shall be used over pipe to protect it
from traffic and frost when, under unusual circumstances, it becomes necessary
to lay pipe at shallow depths. The pads shall be des.igned to support loads from
traffic without transmitting the impact or load to the pipe. The concrete pads can
only be used if prior approval has been given by the Town Engineer.

- INSTALLATION

6.1.1.  General — Excavation for pipelines, fittings, and appurtenances shall be
open trench to the depth and in the direction necessary for the proper
installation of the same as shown on the approved drawings or as otherwise
approved by the Town Engineer. Any water which may be encountered or
may accumulate in the excavation shall be pumped out or otherwise
removed as necessary to keep the bottom of the excavation free and clear of
water during the progress of work.

6.1.2. Limit of Excavation — Except by expressed written permission of Town
Engineer, the maximum length of open trench shall be 600°, or the distance
necessary to accommodate the amount of pipe installed in a single day,
whichever is smaller. This distance is the collective length at any location,
in¢luding open excavation, pipe laying and appurtenances, construction and
backfill which has not been temporarily resurfaced. No trench shall be left
open at any time that the Contractor is not on the job sited engaged in
construction operations.

6.1.3. Trench Width — The overall trench width shall not be more that 24” nor
less than 12” wider than the largest outside diameter of the pipe to be laid
therein, measured at the top of the pipe, exclusive of branches. Excavating
and trenching shall be true to line so that a clear space of not more than 12”
or less than 6” in width is provided on each side of the largest outside
diameter of the pipe for proper placement and compaction of the bedding or
backfill. For the purpose of this section. The largest outside diameter shall
be the outside diameter of the bell, on bell and spigot pipe. All trenching
sizes shall be in accordance with the Bedding Details in Section 11.

6.1.4. Excavation Below Grade — The trench shall be excavated to a minimum
depth of 6” below the bottom of the pipe. Before the pipe is laid, the
subgrade shall be made by backfilling with an approved material in 3”






