

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 Polyvinyl Chloride, PVC, AWWA Specification C900, Pressure Class CL200, SDR21 and ASTM D-1784.



b.
Wherever the PVC pipe joint deflection is less than five degrees, integral type bell gasketed joints shall be used conforming to ASTM Specification D3139.



c.
Wherever pipe deflection is greater than five degrees, appropriate gray cast iron mechanical joint fittings shall be used. Fittings shall be pressure Class 200 psi, cement lined and asphalt coated. Polyethylene film wrapping of metal fittings or valves will not be required when used in connection with PVC pipe.


d.
Pipe joint lubricant shall be of the type recommended by the PVC pipe manufacturer.



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



f.
All materials shall be considered stock materials and will be provided by the water company including any thrust blocks and fittings.  The Contractor shall coordinate with the water company for delivery or pick-up of the required materials.

Construction Requirements

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


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.


The 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.


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.


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.


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.


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.


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.


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


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.


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.


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. 


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.


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.


Backfilling shall be in accordance with 715.09.


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

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.


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.


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


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. 


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.


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


Sterilization of New Water Mains

Sterilization and bacteriological testing services will be provided by Silver Creek Water Corporation after pressure testing in accordance with ANSI/AWWA Specification C651-86, a copy of which is on file in the Engineer's office.

Copies of all bacteriological test reports for new water main will be available at Silver Creek Water Corporation, 8104 County Line Rd Sellersburg, Indiana 47172.


Method of Measurement

The accepted quantities of water main will be measured in accordance with 715.13. 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.


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 in accordance with 715.13.

Basis of Payment

Water main will be paid for in accordance with 715.14. Water main at stream crossings will be paid for in accordance with 715.14.


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.

