CITY OF CHARDON, OHIO
MUNICIPAL SPECIFICATIONS FOR
WATER LINES

SECTION 18-1
COPPER SERVICE LINES
1. COPPER WATER TUBE: Copper water tube shall meet the requirements of ASTM
Specification B-88, “Type K.” The tubing shall be round, seamless and cold drawn to
size, furnished with proper bending temper.
A. Minimum Thickness: The minimum wall thickness of the tubing shall be as
follows:
Size
¾”
1”
1 ½”
2”

Wall Thickness
.065”
.065”
.072”
.083”

B. Testing After Laying: The minimum depth of bury shall be not less than 4’-0”.
After the service line has been connected, and before it is covered, the Contractor
shall at his own expense, test the pipe and fittings by filling it with water under
normal operating pressure of the main line. Physical inspection of all joints,
material and connections shall be made by the City of Chardon Inspector. If any
leakage is discovered, it shall be eliminated to the satisfaction of the Inspector.

SECTION 18A
DUCTILE IRON MAINS

1. DUCTILE IRON PIPE: Ductile iron pipe shall meet the requirements of ANSI/AWWA
C151/A21.51.
A. Material: The chemical constituents shall meet the physical property
recommendations of ASTM A536 to ensure that the iron is suitable for
satisfactory drilling and cutting.
B. Minimum Thickness: Unless otherwise shown, the minimum thickness of the
barrel of the pipe shall be:
Size
3”-12”
14”-24”
30”-48”

Thickness Class
51
52
53

1. Unless otherwise shown, the minimum thickness of the barrel of restrained
ball and socket joint pipe (river crossing) shall be:
Size
4”-6”
8”-12”
14”-24”
30”-36”

Thickness Class
54
55
56
57

C. Coating and Lining: The pipe shall be coated outside with a bituminous coating
in accordance with ANSI/AWWA C151/A21.5 and lined inside with cement
mortar and seal coated in accordance with ANSI/AWWA C104/A21.4.
D. Fittings: Fittings shall be ductile iron as specified in Section 18B, “Fittings.”
2. PIPE JOINTS:
A. Push-on and Mechanical: Push-on and mechanical joints including accessories
shall conform to ANSI/AWWA C111/A21.11. Bolts shall be high strength cast
iron tee head with hex nuts.

B. Flanged: Flanged joints shall meet the requirements of ANSI/AWWA
C115/A21.15 or B16.1. Flanged joints shall not be used in underground
installations except within structures.
1. Gaskets: All flanged joints shall be furnished with 1/8 inch thick full face
red rubber or full face asbestos fiber gaskets.
2.Bolts: Bolts shall have American Standard heavy unfinished hexagonal
head and nut dimensions all as specified in ANSI B18.2. For bolts of 1 ¾
inches in diameter and larger, bolt studs with a nut on each end are
recommended. Material for bolts and nuts shall conform to ASTM A307,
Grade B.
C. Bell and Spigot: Bell and spigot joints shall conform to ANSI/AWWA
C106/A21.6.
D. Restrained:
1. Ball and Socket: Ball and socket joints (river crossing) shall be retrained,
boltness and capable of deflecting up to 15 degrees. The bell, ball and
retainer shall be cast of ductile iron. The gasket shall be of high quality
rubber.
2. Push on: Restrained push-on joints shall conform to ANSI/AWWA
C111/A21.11. When bolts and nuts are required, they shall be corrosion
resistant high strength steel.
3. POLYETHYLENE ENCASEMENT: When noted, the ductile iron mains shall be
encased with polyethylene film conforming to ANSI/AWWA C105/A21.5.

SECTION 18B
GRAY IRON MAINS

1. GRAY (CAST) IRON PIPE: Gray iron pipe shall meet the requirements of ANSI A21.6
(AWWA C106).
A. Minimum Thickness: Unless otherwise shown, the minimum thickness of the
barrel of the pipe shall be:
Size
3”-8”
10”-12”
14”-20”
24”-48”

Thickness Class
22
23
24
25

B. Coating and Lining: The pipe shall be coated outside with a bituminous coating
in accordance with ANSI A21.4 (AWWA C104).
C. Fittings: Fittings shall be gray iron or ductile iron as specified in Section 18B,
“Fittings.”
2. PIPE JOINTS:
A. Push-on and Mechanical: Push-on and mechanical joints including accessories
shall conform to ANSI A21.11 (AWWA C11). Bolts shall be high strength cast
iron tee head with hex nuts.
B. Flanged: Flanged joints shall meet the requirements of ANSI A21.15 (AWWA
C115) or ANSI B16.1. Flanged joints shall not be used in underground
installations except within structures.
1. Gaskets: All flanged joints shall be furnished with 1/16 inch thick full
face red rubber or full face asbestos fiber gaskets.
2. Bolts: The bolts shall have American Standard heavy unfinished
hexagonal head and nut dimensions all as specified in ANSI B18.2. For
bolts of 1 ¾ inches in diameter and larger, bolt studs with a nut on each
end are recommended. Material for bolts and nuts shall conform to ASTM
A307, Grade B.

C. Bell and Spigot: Bell and spigot joints shall conform to ANSI A21.6 (AWWA
C106-75).
D. Restrained: Restrained push-on joints shall conform to ANSI A21.11 (AWWA
C111). When bolts and nuts are required, they shall be corrosion resistant high
strength steel.
3. POLYETHYLENE ENCASEMENT: When noted, the gray iron mains shall be
encased with polyethylene film conforming to ANSI A21.5 (AWWA C105).

SECTION 18C
FITTINGS

1. GRAY (CAST) IRON AND DUCTILE IRON FITTINGS: Gray iron and ductile iron
standard and special fittings shall conform to ANSI/AWWA C110/A21.10.
A. Working Pressures: Fittings shall be suitable for the following working
pressures unless otherwise noted:
Pressure
Pounds Per Square Inch
Size
Gray Iron Ductile Iron
2”-12”
250
14”-48”
150
3”-24”
350
30”-48”
250
B. Coating and Lining: The fittings shall be coated outside with a bituminous
coating in accordance with ANSI/AWWA C110/A21.10 and lined inside with
cement mortar and seal coated in accordance with ANSI/AWWA C104/A21.4.
2. JOINTS:
A. Push-on and Mechanical: Push-on and mechanical joints including accessories
shall conform to ANSI/AWWA C111/A21.11. Bolts shall be high strength cast
iron tee head with hex nuts.
B. Flanged: Flanged joints shall meet the requirements of ANSI/AWWA
C115/A21.15-B16.1. Flanged joints shall not be used in underground installations
except within structures.
1. Gaskets: All flanged joints shall be furnished with 1/8 inch thick full face
red rubber or full face asbestos fiber gaskets.
2. Bolts: Bolts shall have American Standard heavy unfinished hexagonal
head and nut dimensions all as specified in ANSI B18.2. For bolts of 1 ¾
inches in diameter and larger, bolt studs with a nut on each end are
recommended. Material for bolts and nuts shall conform to ASTM A307,
Grade B.

C. Bell and Spigot: Bell and spigot joints shall conform to ANSI/AWWA
C106/A21.6.
D. Restrained:
1. Ball and Socket: Ball and socket joints (river crossing) shall be retrained,
boltless and capable of deflecting up to 15 degrees. The bell, ball and
retainer shall be cast of ductile iron. The gasket shall be of high quality
rubber.
2. Push-on: Restrained push-on joints shall conform to ANSI/AWWA
C111/A21.11. When bolts and nuts are required, they shall be corrosion
resistant high strength steel.
3. POLYETHYLENE ENCASEMENT: Where noted, the fittings shall be encased with
polyethylene film conforming to ANSI/AWWA C105/A21.5.

SECTION 18D
MAINS INSTALLATION

1. SAFETY: For the security and safety of persons in and adjacent to trenches or
construction operations, the “Manual of Accident Prevention in Construction” published
by the Associated General Contractors of America and the safety regulations of the
appropriate state or local agency shall be followed when specifically applicable, or by
similarity of operation or as necessary for adequate protection.
2. HANDLING: Pipe, fittings, valves, hydrants and accessories shall be loaded and
unloaded by lifting with hoists or skidding so as to avoid shock or damage. Under no
circumstances shall such materials be dropped. Pipe handled on skidways shall not be
skidded or rolled against other pipe.
3. PROTECTION OF TREES: Special care shall be taken to avoid damage to trees and
their root system. Machine excavation shall not be used when, in the opinion of the
Engineer, it would endanger the tree. In general, where the line of trench falls within the
limits of the limb spread, headers are required across the trench to protect the tree. The
operation of all equipment (particularly when employing booms), the storage of
materials, and the deposition of excavation shall be conducted in the manner which will
not injure trees, trunks, branches or their roots unless such trees are designated for
removal.
4. DEWATERING: Should water be encountered, the Contractor shall furnish and operate
suitable pumping equipment of such capacity adequate to dewater the trench. The trench
shall be sufficiently dewatered so that the laying and joining of the pipe is made in the
dry. The Contractor shall convey all trench water to a natural drainage channel or storm
sewer without causing any property damage.
5. CONSTRUCTION EQUPMENT: Where mains are located in or adjacent to
pavements, all backfilling and materials handling equipment shall have rubber tires.
Crawler equipment shall be permitted when there is no danger of damaging pavement.
6. EXCAVATION AND CONSTRUCTION MATERIALS: All excavated material and
all construction materials used in prosecution of the work shall be deposited so as not to
endanger the work, create unnecessary annoyance to the public, or interfere with natural
drainage courses. During the progress of the work, all material piles shall be kept
trimmed up and maintained in a neat, workmanlike manner.

7. TRENCH SUPPORT: Unsupported open cut for mains will not be permitted where
trenching may cause unnecessary damage to street pavement, trees, structures, poles,
utilities or other private or public property. During the progress of the work, whenever
and wherever it is necessary, the Contractor shall, at his expense, support the sides of the
excavation by adequate and suitable sheeting, shoring, bracing or other approved means.
Such trench support material and equipment shall remain in place until backfilling
operations have progressed to the point where the supports may be withdrawn without
endangering property. In lieu of removing all the sheeting, the Contractor may cut off the
sheeting 2 feet above the top of the pipe and remove the upper portion. If all the sheeting
is to be removed, it shall be removed without causing damage to the pipe. No sheeting,
shoring or bracing will be paid for by the owner unless left in place on written order of
the Engineer. The Owner will pay the Contractor for sheeting, shoring or bracing left in
place in accordance with the CHANGES IN CONTRACT PRICE of the GENERAL
CONDITIONS.
8. NOISE, DUST AND ODOR CONTROL: The Contractor’s construction activities shall
be conducted so as to eliminate all unnecessary noise, dust and odors. The use of oil or
other material for dust control, which may cause tracking, shall not be permitted.
9. LEAKAGE TEST AND DISINFECTION: See Section 18F, “Leakage Test and
Disinfection.”
10. TRENCH EXCAVATION AND BOTTOM PREPARATION:
A. Rock: The work “rock” wherever used as the name of an excavated material,
shall mean boulders and solid masonry larger than ½ cubic yard in volume, or
solid ledge rock and masonry which requires for its removal, drilling and blasting,
wedging, sledging, barring or breaking up with a power operated hand tool. Any
material which can be excavated using a hand pick and shovel, power operated
excavator, power operated backhoe or power operated shovel shall not be defined
as rock.
B. Blasting Rock: No blasting of rock shall be done within 40 feet of pipes or
structures without specific permission from the Engineer. Blasts shall be properly
covered and the pipe or structure properly protected. Warning shall be given to all
persons in the immediate vicinity. Blasting shall be at the risk of the Contractor
who shall be liable for all damages to persons or property. Necessary permits shall
be secured and paid for by the Contractor.

C. Trench Width: Widths of trenches shall be held to a minimum to accommodate
the pipe and appurtenances. The trench width shall be measured at the top of the
pipe barrel and shall conform to the following limits:
1. Pipe:
Earth
Minimum Outside diameter of the pipe barrel plus 8
inches, i.e., 4 inches each side.
Maximum Nominal pipe diameter plus 24 inches.

Minimum

Maximum

Rock
Nominal Pipe Diameter
24 Inches or
Larger than 24
Less
Inches
Outside diameter Outside diameter of
of the pipe barrel the pipe barrel plus 18
plus 12 inches,
inches, i.e., 9 inches
i.e., 6 inches each each side.
side
Nominal pipe
Nominal pipe diameter
diameter plus 24
plus 24 inches.
inches.

2. Structures: The minimum excavation limits for structures shall be as
excavated limits shall not exceed 12 inches from the outside wall and 6
inches below the footer.
D. Excessive Trench Width: If for any reason the trench width exceeds the
maximum trench width defined in paragraph 10C, “Trench Width,” the
Contractor, subject to approval of the Engineer, shall provide compacted stone
bedding, additional strength pipe or concrete encasement, at no cost to the Owner.
E. Trench Depth:
1. Earth: The trench shall be excavated to the depth required, so as to
provide a uniform and continuous bearing and support for the pipe barrel
on solid and undisturbed ground at every point between joints, except that
it will be permissible to disturb and otherwise damage the finished trench
bottom over a maximum length of 18 inches near the middle of each
length of pipe by the withdrawal of pipe slings or other lifting tackle.
When required, bell holes shall be provided. The finished trench bottom
shall be accurately prepared by means of hand tools.

2. Rock: Where excavation is made in rock or boulders, the trench shall be
excavated 6 inches below the pipe barrel for pipe 24 inches in diameter or
less and 9 inches for pipe larger than 24 inches in diameter. All loose
material shall be removed from the trench bottom. After preparation of the
trench bottom, a pipe bed shall be prepared using crushed stone or crushed
gravel meeting the following requirements:
Nominal Pipe Size
Less than 16”
16”-30”
Greater than 30”

AASHTO M43 Size
67,7 or 8
6 or 67
57 or 67

The bedding material shall be spread the full width of the trench bottom.
F. Foundation: The mains are to be built on a good foundation. If, in the Engineer’s
opinion, the material forming the trench bottom is not suitable for a good
foundation, a further depth shall be excavated and the same filled with suitable
material. Authorized excavation and the restoration of the foundation below the
trench bottom shall be paid for in accordance with the CHANGES IN
CONTRACT PRICE of the GENERAL CONDITIONS. Unauthorized excavation
below the trench bottom shall be filled with compacted crushed stone at no cost to
the Owner.
11. PIPE, VALVE AND HYDRANT INSTALLATION:
A. Pipe Laying: Pipe shall be laid with bell ends facing in the direction of laying,
unless otherwise directed by the Engineer. After placing a length of pipe in the
trench, the spigot end shall be centered in the bell and the pipe forced home. All
pipe shall be laid with ends abutting and true to line and grade. Deflection of pipe
joints in excess of the manufacturer’s recommendations will not be permitted. A
watertight pipe plug or bulkhead shall be provided and used to prevent the
entrance of foreign material whenever pipe laying operations are not in progress.
Cast metal pipe and fittings shall be inspected for cracks by ringing with a light
hammer while suspended.
B. Pipe Cutting: The cutting of pipe for installing valves, fittings or hydrants shall
be done in a neat and workmanlike manner without damage to the pipe or lining.
The end shall be smooth and at right angles to the axis of the pipe. Flame cutting
of metal pipe by means of an oxyacetylene torch shall not be permitted. All pipe
cutting shall be at the Contractor’s expense.

C. Push-on Joints: The surfaces with which the rubber gasket comes in contact shall
be thoroughly cleaned just prior to assembly. The gasket shall then be inserted
into the groove in the bell. Before starting joint assembly, a liberal coating of
special lubricant shall be applied to the spigot end. With the spigot end centered
in the bell, the spigot end is pushed home.
D. Mechanical Joints: Mechanical joints for metal pipe require that the spigot be
centrally located in the bell. The surface with which the rubber gasket comes in
contact shall be thoroughly cleaned just prior to assembly. These clean surfaces
shall then be brushed with a special lubricant just prior to slipping the gasket over
the spigot end and into the bell. The lubricant shall also be brushed over the
gasket prior to installation to remove the loose dirt and lubricate the gasket as it is
forced into its retaining space.
1. Bolt Torque: The normal range of bolt torques to be applied to standard
cast iron bolts in a joint are:
Size
5/8”
¾”
1”
1 ¼”

Range of Torque in
Foot-Pounds
40-60
60-70
70-100
90-120

E. Lead Joints: In joining pipes, the spigot of each piece shall be properly seated in
the bell of the next adjacent piece and adjusted so as to give a uniform joint space
around the entire circumference of the pipe. Joints shall be made with twisted jute
or braided hemp packing and soft pig lead. Sterilized hemp or jute shall be used
on all joints for lines carrying potable water. Where possible, each joint shall be
made in one pouring. The joints shall be thoroughly caulked by competent
mechanics and in such manner as will ensure the construction of a tight joint
without overstraining the bells. All lead used shall be of the best quality subject to
the approval of the Engineer. No jointing compound will be permitted. The
packing shall be thoroughly driven into the bell so that the lead, after having been
caulked, shall have a depth as follows:
Pipe Size
3”-20”
24”-30”
36” and larger

Depth of Lead
2 ¼”
2 ½”
3”

F. Restrained Joints:
1. Ball and Socket: Assemble and install the ball and socket joint according
to the manufacturer’s recommendations. The joint shall be thoroughly
cleaned and lubricated. Check the retainer ring fastener.
2. Push-on: Assemble and install the push-on joint according to the
manufacturer’s recommendations. The joint shall be thoroughly cleaned
and lubricated. Check the retainer ring fastener.
G. Setting Valves: Valves shall be set on a firm foundation so that no load will be
transferred to the connecting pipe. Valves in water mains shall, where possible, be
located on the street property lines extended, unless otherwise shown on the plans.
A valve box shall not transmit shock or stress to the valve and shall be centered
and plumb over the operating nut of the valve. The box cover shall be set flush
with the surface of the finished pavement unless otherwise shown.
H. Setting Hydrants: Hydrants shall be located as shown on the plans or as directed
by the Engineer. The location shall provide complete accessibility and minimize
the possibility of damage from vehicles or injury to pedestrians. When placed
behind the curb, the hydrant barrel shall be set so that no portion of the pumper or
hose nozzle cap will be less than 12 inches from the gutter face of the curb. All
hydrants shall stand plumb with the pumper nozzle facing the curb. Hydrants
having two hose nozzles 90 degrees apart shall be set with each nozzle facing the
curb at an angle of 45 degrees. Hydrants shall be set to the established grade, with
nozzles at 12 inches above the ground as shown or as directed by the Engineer.
Unless otherwise shown, each hydrant shall be connected to the main with a 6
inch branch connection controlled by an independent 6 inch branch connection
controlled by an independent 6 inch gate valve.
1. See section 18E, “Fire Hydrants.”
I. Anchoring: All plugs, caps, tees and bends shall be provided with a concrete
backing. If shown or specified, movement shall be prevented by attaching suitable
metal rods, clamps or restrained fittings.
1. Concrete Backing: Concrete backing shall be 4,000 pounds per square
inch concrete as specified in Section 3A, “Concrete.” Backing shall be
placed between undisturbed found and the fitting to be anchored. The area
of bearing on the fitting and on the ground in each instance shall be that

shown herein. The backing shall, unless otherwise shown, be so placed
that the pipe and fitting joints will be accessible for repair.
2. Tie Rods: Steel tie rods or clamps, where permitted, shall be of adequate
strength to prevent movement. Steel tie rods or clamps shall be painted
with three coats of an approved bituminous paint or coal tar enamel.
3. Restrained Fittings: Restrained fittings, where permitted, shall be
subject to the approval of the Engineer.
12. TRENCH BACKFILL:
A. Backfill to Centerline of Pipe Barrel: All trench excavations shall be backfilled
immediately after pipe is laid. Compacted selected trench material shall be used to
backfill the trench from the bottom of the pipe barrel to the centerline of the pipe
barrel. The selected material shall be placed in uniform 6 inch loose layers and
each layer compacted so as to eliminate the possibility of settlement, pipe
misalignment or damage to joints. Selected trench material shall be free from
cinders, refuse, organic material, boulders, rocks or other material which in the
opinion of the Engineer is unsuitable. No backfill shall be made with frozen
material.
B. Backfill to 12 Inches Over Pipe Barrel: From the centerline of the pipe barrel to
a level of 12 inches over the top of the pipe barrel, selected excavated trench
material shall be used as backfill material. Care shall be taken to avoid injuring or
moving the pipe. Selected trench material shall be free from cinders, refuse,
organic material, boulders, rocks or other material which in the opinion of the
Engineer is unsuitable. No backfill shall be made with frozen material.
C. Remaining Trench Backfill: From 12 inches above the pipe barrel to the surface,
excavated trench material may be used as backfill material. No material shall be
used for backfill that contains frozen earth, debris or earth with an exceptionally
high void content. The Contractor may use mechanical equipment to place the
backfill. This shall be done in such a manner that the material does not free fall,
but shall be so placed that it will flow onto the previously placed material. The
Contractor shall consolidate the backfill in such a manner as will ensure the
minimum possible settlement and the least interference with traffic. No
compacting of the backfill with mechanical equipment, such as wheeled vehicles,
will be permitted unless sufficient cover is provided over the pipe to prevent
damage to the pipe.

D. Granular Backfill: When backfilling under pavements, driveways or as directed
by the Engineer, granular material as specified in Section 18J, “Granular Backfill”
shall be used in place of the excavated material specified in paragraphs 12A, B
and C.
E. Bulkheads: When a granular bedding is provided in rock or when granular
backfill is required, the Contractor shall place bulkheads of clay soil across the
trench at 100 foot intervals to resist the movement of groundwater through the
granular material. Such bulkheads shall be carefully compacted and shall extend
approximately 3 feet in a direction parallel to the pipe and shall extend from the
bottom of the trench to a height of 6 inches above the top of the pipe barrel.
F. Surface Conditions: The trench surface shall be periodically attended to during
the course of the contract. The trench surface shall be maintained in a safe
condition and shall not interfere with natural drainage.
13. CLEANUP: After a section of main is tested and accepted, the ground surface shall be
cleaned of all surplus material including stone, broken pipe, construction material and all
other debris to the satisfaction of the Engineer.
14. TRENCH MAINTENANCE: The Contractor shall be responsible for the condition of
the trenches for a period of one (1) year from the date of the final estimate.

SECTION 18D
SUPPLEMENTAL MAINS INSTALLATION

1. DESCRIPTION: The following specification for the river crossing installation of mains
shall supplement and/or modify the general installation specification for mains, Section
18C, “Mains Installation.”
2. GENERAL: It is the intent of the plans and specifications to install the crossing in such a
manner as to protect the pipe from erosion and to restore, as much as practicable, the
riverbanks and bottom to their original condition.
3. PIPE PROTECTION: The pipe will be protected from erosion either by concrete
encasement around the pipe or by a sufficient depth of compacted backfill as shown on
the plans.
4. RIVERBANK RESTORATION AND PROTECTION: The riverbanks will be
restored by backfilling the trench with mechanically compacted earth to the original
ground surface. The limits of compaction shall extend as shown on the detailed plans.
Following completion of the river crossing, straw bales shall be placed along the
riverbank on each side within 2 feet of the edge of water and of sufficient length to
extend beyond the limits of the excavated trench width. Straw bales shall remain in place
until after the riverbanks have been fine graded, fertilized and seeded and until such time
as the seeding has sufficiently grown to protect the riverbanks from erosion.
5. RIVER BOTTOM RESTORATION: The river bottom trench will be backfilled with
mechanically compacted earth.
6. CONSTRUCTION PROCEDURE: The Contractor shall use either of the following
methods to install the river crossing.
A. Option 1: The Contractor shall construct an earth embankment from the
riverbank to a point beyond the centerline of the river. The slopes of the earth
embankment shall be protected from erosion by covering them with 6 mil
polyethylene sheeting. The sheeting shall extend from the river bottom to an
elevation 2 feet above the water level. The main shall then be installed in a trench
excavated through the embankment. The embankment and material and any
excess trench excavation shall be removed to an off-site disposal area. The same
procedure shall be used to install the remainder of the river crossing.

B. Option 2: The Contractor shall construct a cofferdam of sandbags or inflatable
bags from the riverbank to a point beyond the centerline of the river. The main
shall then be installed in a trench within the cofferdam. Any excess trench
excavation shall be removed to an off-site disposal area. The cofferdam shall then
be removed. The same procedure shall be used to install the reminder of the river
crossing.

SECTION 18E
EXISTING UTILITIES AND STRUCTURES

1. DESCRIPTION: Where existing utilities and structures are indicated as being in the line
of the proposed improvement, the Contractor shall expose them, as directed by the
Engineer. This work is to be done sufficiently in advance of the construction operations
to permit adjustments in line or grade, if required, to eliminate interferences. Existing
pipes or conduits crossing the trench, or otherwise exposed shall be adequately braced
and supported to prevent trench settlement from disrupting the line or grade of the pipe or
conduit, all in accordance with the directions of the Engineer. Utility services broken or
damaged shall be repaired at once to avoid inconvenience to customers. Storm sewers
shall not be interrupted overnight. Temporary arrangements, as approved by the
Engineer, may be used until any damaged items can be permanently repaired. All items
damaged or destroyed by construction and subsequently repaired must be properly
maintained by the Contractor.
2. RELOCATION: Where it is necessary to relocate an existing utility or structure, the
work shall be done in such a manner as is necessary to restore it to a condition equal to
that of the original facility. No such relocation shall be done until approval is received
from the authority responsible for the utility or structure being changed.
3. INTERFERENCE: If an interference is encountered at grade with utilities or structures
not shown on the plans or otherwise indicated, the authorized elimination of the
interference shall be paid for in accordance with the CHANGES IN CONTRACT PRICE
of the GENERAL CONDITIONS.

SECTION 18F
FIRE HYDRANTS

1. DESCRIPTION: The Contractor shall furnish and install the fire hydrants where shown
on the plans or where directed by the Engineer and as specified herein.
2. FIRE HYDRANTS: Fire hydrants shall conform to AWWA C502*. The type, color and
manufacture of the fire hydrants shall conform to the Owner’s existing standards and
shall be (manufacturer and model) or equal. The hydrants shall have a (6) inch
mechanical joint inlet connection, a (5 ¼) inch main valve opening, (two) (2 ½) inch hose
nozzle(s) and (one) (4 ½) inch pumper nozzle(s). All outlet nozzles shall have (National)
(Standard) threads. Hydrants shall be furnished with a (5) foot bury length.
3. HYDRANT WRENCH: A hydrant wrench shall be provided with each five fire
hydrants or less furnished.
4. INSTALLATION: The installation of fire hydrants shall be in conformance with
Section 18C, “Mains Installation,” paragraph “Setting Hydrants” and as specified herein.
A drainage sump 2 feet in diameter and 2 feet deep shall be excavated below each
hydrant and filled with coarse gravel or stone, compacted in place, under and around the
shoe of the hydrant and to a level of 6 inches above the waste opening. No drainage sump
shall be connected to a sanitary sewer.

*Centurion Model A-423

SECTION 18F
LEAKAGE TESTS AND DISINFECTION

1. DESCRIPTION: The Contractor shall provide the leakage tests and disinfection as
directed by the Engineer and as specified herein. Gauges for the tests shall be furnished
by the Contractor or by the Owner at the Owner’s option.
2. TEST SECTION: After the main has been installed and backfilled, all newly installed
pipe or any valved section thereof shall be considered as a test section.
3. WITNESS: All tests performed for each test section shall be witnessed and approved by
the Engineer before acceptance. In the event the Contactor performs any test without
witness b the Engineer, the Contractor will be required to test the section again in
conformance with this specification at no cost to the Owner.
4. LEAKAGE ALLOWANCE: No main installation will be accepted until the leakage is
not in excess of 11.6 gallons per inch diameter per mile of pipe per 24 hours unless
otherwise noted on the plans or in the “Supplemental Specifications.”
5. TEST PROCEDURE: Each valved section of main shall be slowly filled with water and
the specified test pressure shall be applied by means of a pump connected to the main in a
manner satisfactory to the Engineer. Before applying the specified test pressure, all air
shall be expelled from the main. The water pressure shall be brought to 150 pounds per
square inch minimum or 50 pounds per square inch over static pressure, whichever is
greater, unless otherwise noted on the plans or in the “Supplemental Specifications,” and
maintained for at least 2 hours. Leakage will be determined by measuring the quantity of
water to be supplied to maintain the specified test pressure. The Owner will furnish the
necessary water for one test only. Any additional water required for testing or
disinfection shall be furnished to the Contractor at current water rates.
6. DISINFECTION: Mains designed to carry water for domestic consumption shall be
thoroughly cleaned, flushed and disinfected before being put in service and before
acceptance by the Owner. Disinfection shall be done by the addition of suitable amounts
of chlorine in the form of liquid chlorine or high test hypochlorite of lime. The
application shall be as approved by the Owner and in accordance with AWWA C651.
Tests for efficacy of disinfection will be made by the Owner and repeated disinfection
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shall be carried out by the Contractor when required, at no cost to the Owner. Disposal of
heavily chlorinated water shall be in accordance with AWWA C651, Appendix B, except
that it shall not be disposed to a sanitary sewer.

SECTION 18G
MANUAL AIR RELEASE OUTLETS
1. DESCRIPTION: The Contractor shall furnish and install all the air release outlets
where shown on the plans or where directed by the Engineer and as specified herein.
2. GENERAL: Air release outlets shall be of the size as shown on the plans.
3. CONNECTION TO MAIN:
A. Gray or Ductile Iron: The connection to a gray or ductile iron main shall be
a corporation stop installed by drilling and tapping the main.
B. Polyvinyl Chloride (PVC) or Asbestos Cement (AC): The connection to a
PVC or AC main shall be made by installing a service clamp and corporation
stop.
C. Polyethylene (PE): The connection to a PE main shall be made by installing a
PE tapping tee valve.
4. CORPORATION STOPS:
A. Copper Tubing: Corporation stops for use with copper tubing shall have a
Mueller Thread (AWWA Thread) inlet with copper service outlet and shall be
Mueller H-15000, Hays 5200 or equal.
B. PE Tubing: Corporation stops for use with ¾ inch and 1 inch PE tubing shall
have Mueller Thread inlets with Mueller Insta-tite PE outlets and shall be
Mueller H-15006 or equal.
5. SERVICE CLAMPS: Service clamps shall be designed for use with PVC or AC
mains and have corporation stop threads. The clamps shall be equipped with an “0”
ring seal cemented to the body of the clamp, be clearly marked with the size range on
the saddle of the clamp and shall be equal to the following:

Mueller Company
PVC Pipe
3/4” & 1”
AC Pipe
Corporation Stops
4”
H-13428
4”
6”
H-13431
6”
8”
H-13433
8”
10”
H-13434
10”
12”
H-13435
12”

3/4”, 1” & 2”
Corporation Stops
H-16123
H-16126
H-16130
H-16134
H-16137

Ford Meter Box Co.
PVC Pipe* or AC Pipe
3/4”, 1” & 2” Corporation Stops
4”
202-5. 20xCC3
6”
202-7. 50xCC3
8”
202-9. 62xCC3
10”
202-12. 12xCC3
12”
202-14. 38xCC3
*All saddles for PVC pipe shall be preformed at factory.
Clow Corporation
PVC Pipe
3/4”, 1” & 2” Corporation Stops
4” through 12”
F-6450
6. TAPPING TEE VALVE: Tapping tee valves shall be manufactured from PE plastic
material conforming to ASTM D1248, Grade PE3406. The tee shall contain an “0”
ring valve insert and closure cap. The tee shall be thermally joined to the PE pipe and
tubing.
7. CURB STOPS:
A. Copper Tubing: Curb stops shall have copper inlets and outlets and shall be
Hays 4304, Ford B22 or equal.
B. PE Tubing: Curb stops shall have Mueller Insta-tite PE inlets and outlets and
shall be Mueller H-15215 or equal.
8. TUBING: Tubing shall be Type K copper or PE conforming to ASTM D2737, Grade
PE3406.
9. SERVICE BOXES: Service boxes shall be buffalo pattern with 2 ½ inch shafts. The
boxes shall be adjustable in height from 42 inches to 60 inches and shall have the
word “WATER” cast neatly and legibly on the lid which shall be held in place by a

bronze or brass standard bolt. Curb boxes shall be standard weight, Size 94E and shall
be Mueller H-10350, Tyler Pipe Industries 6500 or equal.

SECTION 18I
VALVES

1. DESCRIPTION: The Contractor shall furnish and install the valves and accessories
where shown on the plans or where directed by the Engineer and as specified herein.
2. GATE VALVES: Gate valves shall conform to AWWA C500 and shall be iron body,
double disc, parallel seats, bronze mounted, non-rising stem with rubber “O” ring
packing seals. The valves shall open by turning counterclockwise. All valves shall have
openings through the body of the same circular area as that of the pipe to which they are
attached. Valves shall have mechanical joint ends unless otherwise shown on the plans or
directed by the Engineer. All valves shall be designed for a working pressure of 150
pounds per square inch (psi) unless otherwise noted on the plans or in the “Supplement
Specifications.” An extension stem shall be furnished, if required, to bring the operating
nut within 3 ½ feet of finished grade. Extension stems shall be securely fastened to the
valve stem. The Contractor shall make all valves tight under their working pressures after
they have been placed and before the main is placed operation.
3. BUTTERFLY VALVES: Butterfly valves shall conform to AWWA C504, except as
modified herein.
A. Body: The valves shall be AWWA Class 150B designed for tight shutoff against
a differential pressure of 150 psi. Valve bodies shall be constructed of cast iron,
ASTM A126, Class B. Two trunnions for shaft bearings shall be integral with the
valve body. The valves and all appurtenances shall be suitable for buried services.
B. Ends: Valves shall have mechanical joint ends and shall be furnished with high
strength cast iron tee head bolts and hex nuts, cast iron glands and rubber gaskets
for each mechanical joint end.
1. Pre-stressed Concrete Pipe: Valves for use with pre-stressed concrete
pipe shall be furnished with victaulic ends coupling Style 44 unless
otherwise shown on the plans.
C. Discs: Valve discs of cast steel, fabricated steel or cast bronze are not acceptable.
D. Seats: Seats bonded on the discs are not acceptable.

E. Shaft Seals: If stuffing boxes are utilized for shaft seals they shall be constructed
of cast iron, ASTM A126. Gland assemblies shall be of cast bronze, ASTM B132.
The packing gland shall be housed in a solid walled cast iron, ASTM A48, Class
40 one piece structure or equal.
F. Operators: The valve operating mechanisms shall be for counterclockwise
opening. There shall be no external moving parts on valve or operator except the
operator input shaft. Input shaft is to be operated by a 2 inch square operating nut.
Maximum required input force on the operator shaft to open and close the valve
shall be 40 pounds. The total number of turns applied to the operating nut
required to completely open the valve from a completely closed position shall be
not less than twice the nominal valve diameter. An extension stem shall be
furnished if required to bring the operating nut within 3 ½ feet of finished grade.
Extension stems shall be securely fastened to the valve stem. A stainless steel
collar, 6 inches high, shall be welded to the operating gear box housing centered
on the operating nut to hold the valve box in place and seal it against dirt. The
diameter of the collar shall be such that it will accept the valve box. \
4. TAPPING SLEEVES AND VALVES: Tapping sleeves and valves shall be designed
for a working pressure of 150 psi. The tapping sleeve together with the tapping valve
shall be tested at 150 psi for visible leakage before the main is tapped.
A. Tapping Sleeves: Tapping sleeves shall be two piece with either caulk type or
mechanical joint type ends and be so designed as to assure uniform gasket
pressure and permit centering of the sleeve on the pipe.
B. Tapping Valves: Tapping valves shall have a flange on one end for bolting to the
tapping sleeve and a mechanical joint type end connection on the outlet with
slotted standard flange or other adapters for connection to the tapping machine.
The valves shall open by turning counterclockwise. Tapping valves shall conform
to AWWA C500 except that the seat rings shall be oversized to permit entry of
the tapping machine cutter.
5. VALVE BOXES: All valves shall be provided with valve boxes. Valve boxes shall be of
standard, adjustable, heavy pattern, cast iron extension type, three piece, 5 ¼ inch shaft,
screw type and of such length as necessary to extend from valve to finished grade. Tops
shall be set at established grade, and the valve box cover marked “WATER.”

Valve Size
4” and smaller
6” and 8”
10” through 16”
18” and 20”
24”

Base
Round, 8” in height, 10 7/8” diameter at bottom
Round, 11” in height, 14 3/8” diameter at bottom
Oval 9 ½” in height, 21” by 12 ½” diameter at bottom
Oval, 10” in height, 25 ½” by 16” diameter at bottom
Dome, 5” in height, 15” diameter, and 17” square flange
at bottom

SECTION 18Q
CONNECTIONS TO EXISTING MAINS

1. DESCRIPTION: The Contractor shall provide all labor, tools, materials and equipment
required to accomplish connections to mains in service as shown on the plans and as
specified herein.
2. GENERL:
A. The Contractor shall complete as much work as possible before making
connections. New mains must be clocked, tested, sterilized and approved prior to
connecting to existing mains.
B. The Contractor shall coordinate the work so that all labor, materials, tools and
equipment are on the site at the start of the work.
C. The Contractor shall work continuously (24 hours per day, 7 days per week) until
service is restored.
D. The Contractor shall schedule the work to correspond with minimum flows, such
as nights and weekend to minimize inconvenience to customers.
3. NOTIFICATION: The Contractor shall notify the Owner at least 48 hours in advance
and all affected users at least 24 hours in advance of shutoffs. The notification shall
include planned starting time and duration of interruption in service. The time and
duration of interruption of service must be approved by the Owner.
4. DEWATERING: The Contractor shall be responsible for dewatering the affected main
including disposal of the water in a manner acceptable to local authorities.
5. DISINFECTION; The Contractor shall disinfect contaminated mains in accordance with
Section 18F, “Leakage Test and Disinfection.”
6. REFILLING: The Contractor shall refill the main from the system and evacuate all air
through hydrants and air releases.

