

WATER MAINS


Description

This work shall consist of the construction of water mains, connection of existing water main to new water main, including valves and fittings in accordance with 105.03.


Materials


The materials shall be in accordance with the following:



A.

Water Main Pipe shall be Ductile Iron (DI) ANSI/AWWA C151/A21.51, Pressure Class 350 with push-on joints in accordance with ANSI/AWWA C110/A21.10.



B.

Service Lines 2 in. and smaller - copper, Type "K", Soft Tube shall be in accordance with ASTM B 88.



C.

Gate valves shall be in accordance with AWWA C-500. Valves shall be furnished with non-rising stem, epoxy coating in accordance with AWWA C550 and certified to NSF61, and resilient wedge in accordance with ASTM D 2000. Valves shall be designed for 250 psig working pressure and hydrostatically tested at 500 psig.


D.

Restraint joints shall be wedge, action, self actuating designed for 350 psi and shall be UL listed and FM approved. The restraint joint shall have a 350 psi stated pressure rating with minimum factor of safety of 2:1.



E.

Valve boxes shall be extension type made of cast iron. They shall have bases of ample size to fit the valve bonnet. The barrel shall be of 2 pieces and be the adjustable sliding type. Covers shall be round plug type suitable for easy removal. Covers of boxes set over water lines shall be marked "WATER".



F.

Concrete for thrust blocks and encasement shall be Class "A" in accordance with 702.



G.

All pipe fittings shall have mechanical joint and be in accordance with ANSI/AWWA C111/A21.10 with a pressure rating of 350 psi.



H.

All materials shall be covered by a type D certification in accordance with 916.


Construction Requirements


A.

All foreign material shall be removed from the inside of the pipe, and from the ends of the pipe.



B.

Water mains shall be laid and maintained to an invert grade 48 in. plus the diameter of the pipe below finished ground line unless shown otherwise on the plans. Alignment shall follow location shown on plans. Wherever obstructions not shown on plans are encountered during progress of work and interfere to such extent that alteration in plan is required, the Engineer will have authority to change pipe locations from that shown.



C.
T
he trench bottom shall be smooth and free from rocks and all other hard objects. The trench shall be excavated to sufficient depth and width to insure proper installation.



D.

Cutting of pipe for inserting valves, fittings or closure pieces shall be done in a neat and workmanlike manner without damage to the pipe or lining. Wherever necessary to deflect pipe from straight line, either in vertical or horizontal plan to avoid obstructions, to plumb stems, or for other reasons, the degree of deflection shall be within permissible limitations as defined by pipe manufacturer.



E.

The valve box shall be supported so that no traffic loads can be transmitted to valve or pipe and maintained centered and plumb over the operating nut of the valve.





The box cover shall be flush with surface of finished grade or at such level as directed.





The interior and exterior surfaces of the iron boxes shall be painted with hot pitch varnish.



F.

Gate valves shall be erected in a vertical position, free from all distortion and strain and shall be packed and left in satisfactory operating condition. Gate valves shall be protected from rust and damage. All cast iron surfaces shall be coated with hot pitch varnish for buried valves.



G.

Plugs, caps, tees and bends shall be provided with a concrete thrust block. Concrete shall be filled between pipe and solid undisturbed ground. Blocking shall be so placed that pipe and fitting joints will be accessible for repair.



H.

Connection to the existing main shall be made in as short a time as possible. The Contractor shall schedule cut-ins and notify Owner and Engineer at least 72 hours before proceeding so arrangements can be made for inspection of work and affected water customers can be notified.



I.

The Contractor shall not open or leave open any trench that cannot be backfilled before the end of that working day.



J.

All trenches shall be completely barricaded with the use of sufficient lights, barricades, danger signals, signs and other control to protect both the work and the public.



K.

Excavating: After stripping of topsoil and vegetation, the Contractor shall perform excavations of every description regardless of material encountered within the grading limits of the project to lines and grades as indicated on the plans or as otherwise specified.




1.

Materials removed below the depths indicated without specific direction of the Engineer shall be replaced at no additional cost, to the indicated excavation grade with satisfactory compacted bedding materials.



L.

Dewatering: The Contractor shall keep excavations free from water until the water mains, force mains, sewers, structures, and appurtenances to be constructed in the excavations are completed and will safely withstand forces from water. The Contractor shall provide sufficient dewatering equipment and make satisfactory arrangements for the disposal of the water without undue interference with other work, damage to property, or damage to the environment.




1.
Dewatering equipment shall be operated ahead of pipe laying to keep the water level below the pipe invert until the pipe is secured by backfill.




2.
All excavation water shall be discharged in accordance with State and Federal laws and regulations and 327 IAC 3-6-20.



M.
Trenching:  Trees, boulders, and other surface encumbrances located so as to create a hazard to employees involved in excavation work or in the vicinity thereof at any time during operations, shall be removed or made safe before excavation begins. 




1.

No more than 100 feet of trench shall be opened in advance of the installed pipe, unless otherwise directed or permitted by the Engineer. The trench shall be excavated within 6 in. of the full depth for a distance of at least 30 ft in advance of the pipe laying, unless otherwise directed or permitted. 




2.

All trenching excavation shall be in accordance with 715.04.



3.

Diversion ditches, dikes, or other suitable means shall be used to prevent surface water from entering an excavation and to provide adequate drainage of the area adjacent to the excavation. Water shall not be allowed to accumulate in an excavation. 




4.

Excavations shall be inspected by a Contractor's representative after every rainstorm or other hazard-increasing occurrence, and the protection against slides and cave-ins shall be increased, if necessary, in accordance with 205. 




5.

The width of trenches in earth for water main pipe, sewers, basin connections, house connections, and other drains up to and including 33 in. in internal diameter shall provide a clearance of not less than 8 in. or more than 10 in. on each side of the pipe. 



6.

The maximum clear width of trenches in earth for manholes shall be the greatest external width of the structure plus the space necessary for the construction and removal of the forms and construction of masonry work.




7.

Air shall be tested in excavations in locations where oxygen deficiency or gaseous conditions are possible. The Contractor shall establish controls to assure acceptable atmospheric conditions and provide adequate ventilation and eliminate sources of ignition when flammable gases are present. Attended emergency rescue equipment, such as breathing apparatus, a safety harness and line, and basket stretcher, shall be readily available where adverse atmospheric conditions may exist or develop in an excavation. 




8.

Walkways or bridges with guardrail shall be provided where employees or equipment are required or permitted to cross over excavations. 




9.

The Contractor shall provide adequate barriers and physically protect all remotely located excavations. The Contractor shall barricade or cover all wells, pits, shafts, and similar excavations. Temporary wells, pits, shafts, and similar excavations shall be backfilled upon completion of exploration and similar operations.



N.

Backfilling shall be in accordance with 715.09.



O.

The Contractor shall not backfill trenches and excavations until all utilities have been inspected by the Owner's representative and until all underground utilities and piping systems are installed.


Hydrostatic Testing


A.

All newly laid pipe or valved section shall be subjected to hydrostatic pressure at least 50% above normal operating pressure, unless otherwise specified. The duration of each pressure test shall be at least 2 hours in the presence of the Engineer. The Engineer shall be notified 24 hours prior to the test.



B.

Exposed pipes, fittings, valves hydrants and joints shall be examined during the open trench test. All cracked or defective pipe, fittings, valves or hydrants discovered as a result of this pressure test shall be removed and replaced by the Contractor. The test shall be repeated until all leaks are repaired.



C.

Suitable means shall be provided by the Contractor for determining the quantity of water lost by leakage under normal operating pressure. No pipe installation will be accepted until this leakage, evaluated on a pressure basis of 150 psig, is within a tolerance of 25 gallons per 24 hours per mile of pipe per inch of the nominal diameter of pipe



D.

Should any test of combined sections of pipe laid disclose leakage greater than that allowed above, or if individual sections show leakage greater than 25% above specified tolerance, the Contractor shall locate and repair defects until leakage is within specified tolerance. 



E.

Pipe lines may be subjected to hydrostatic pressure, inspected, and tested for leakage at any time after partial completion of backfill, and after concrete thrust blocking has had time to set.



F.

Air shall not be used to maintain required test pressure in pipe.


Sterilization of New Water Mains


A.

Prior to being placed in service, all new water distribution systems, or extensions to existing system, or any valved section of such, shall be disinfected. Prior to sterilization, dirt remaining in pipe after its completion shall be removed by thorough flushing through hydrants, where available; otherwise through other approved temporary connections to be provided by the Contractor for this purpose. This shall be done after hydrostatic testing and may be done either before or after trench has been backfilled. Each valved section of newly laid pipe shall be flushed independently. Flushing velocity shall be not less than 2.5 feet per second through the completed new main. All disinfection shall be done in accordance with AWWA Standard C601.



B.

Chlorine gas-water mixture shall be applied by means of solution-feet chlorinating device or, if approved by the Engineer, gas shall be fed directly from chlorine cylinder equipped with proper devices for regulating rate of flow and effective diffusion of gas within pipe. Also, where approved by the Engineer, solution of calcium hypochlorite, H.T.H., or Perchloron or equal may be injected under low pressure.



C.

The preferable point of application of the chlorinating agent shall be at the beginning of the pipe line extension, or any valved section, through a corporation stop inserted in side of newly laid pipe. Water injector for delivering gas-water or calcium hypochlorite mixture into pipe shall be supplied from a tap on upstream side of the gate valve controlling flow into new pipe line section. 



D.

Water from the existing distribution system or any completed extension of it entering newly laid pipe line shall be controlled to flow slowly during the application of chlorine. Rate of chlorine gas water mixture or calcium hypochlorite solution flow shall be in such proportion to rate of water entering pipe that treated chlorine residual. Back pressure, causing reversal or flow in pipe being treated shall be prevented. Chlorine solution shall remain in pipe for at least 24 hours. After chlorine-treated water has been retained for the required time, chlorine residual at pipe extremities and at other representative points shall be at least 25 mg/1. The Contractor shall provide the equipment to perform chlorine residual testing.



E.

In process of chlorinating newly laid water pipe involving more than one valved section, all valves or other appurtenances shall be operated while the pipeline is filled with the chlorinating agent. 



F.

Following chlorinating, all treated water shall be flushed from newly laid pipe line at its extremities until replacement water throughout its length shall, upon test, be proved comparable in quality to water served public from the existing water supply system. Samples of water for tests shall be taken under direction of the Engineer and in accordance with methods of sampling as recommended by the State Health Agency. Bacteriological tests shall be performed by a laboratory approved by the State Board of Health. The Contractor shall send samples to the approved laboratory and pay all costs of sampling and testing.



G.

At least two sets of successive satisfactory bacteriological samples taken at 24 hour intervals shall be obtained from newly laid pipelines and equipment before water is discharged through them to existing system. New piping shall be flushed a second time prior to taking second sample. Should the test of the second or last taken sample prove ineffective, the chlorination procedure shall be repeated until confirmed tests show that the water sampled from newly laid pipe conforms to requirement stated above.



H.

Copies of all bacteriological test reports for new water main shall be submitted to Franklin County Water Association, Inc., 559 Main Street, Brookville, Indiana 47012.


Chlorination Procedure When Cutting Into Existing Mains

Under ideal trench and installation conditions with full-time inspection by the Engineer, the Contractor may be permitted to make cuts into existing pipe lines for insertion of valves, fittings, repairs or for other purposes by the following procedure of disinfection: Sprinkle inside surfaces of appurtenances to be installed with a dry hypochlorite, or apply a hypochlorite slurry, and place a small quantity of hypochlorite powder into the ends of the existing pipe on either side of the opening before the new pipe and fittings are installed.


Method of Measurement

The accepted quantities of water main will be measured by the linear foot complete in place along the centerline of the pipe. Elbows, tees, reducers, increasers and other fittings will not be measured.


Excavation for pipe installation will not be measured for payment. All rock excavation for installation of water mains will be considered incidental to the work and will not be measured. Gate valve and boxes will be measured per each. 


Stream crossings will be measured from top of bank to top of bank along the centerline of the encased pipe per linear foot complete in place.


Basis of Payment

Water main will be paid for at the contract unit price per linear foot of ductile iron water main of the size specified, complete in place. Water main at stream crossings will be paid for at the contract unit price per linear foot of concrete pipe encasement of the size specified, complete in place. Gate valves and boxes will be paid for at the contract unit price per each, complete in place.


Payment will be made under:



Pay Item

Pay Unit Symbol


Concrete Pipe Encasement, 6 in.
LFT



Ductile Iron Water Main, 6 in.
LFT



Gate Valve and Box, 6 in.
EACH


The cost of elbows, tees, reducers, increasers and other fittings shall be included in the cost of the ductile iron water main.


The pay item for concrete pipe encasement, of the size specified, shall include the cost of all materials and labor to complete the installation.
