SECTION
5
CONSTRUCTION SPECIFICATIONS.
5.1
GENERAL PROCEDURES.

A. Hydraulic analyses shall be computed for all proposed service areas; main size design shall be based on full area development.  Prior to the construction of any water system, the Owner or Developer shall submit to the Authority for review and approval four sets of all necessary construction data.  Such construction data shall consist of the plans, specifications, easements, submittals of materials and other appropriate information as deemed necessary by the Authority.

All water mains shall be looped whenever possible.  All systems and sub-systems shall be designed to eliminate cross connections and back siphonage.  Where unavoidable dead ends occur, they shall be provided with a fire hydrant or an adequate sized blow-off assembly for flushing purposes.  No flushing device shall be directly connected to any sewer or nonapproved piping system.

B. Pipe, fittings, valves, hydrants and accessories shall be loaded and unloaded by lifting with hoists to avoid shock or damage.  Under no circumstances shall such be dropped.  Pipe shall not be skidded or rolled against pipe already on the ground.  Pipe shall be handled so that the coating and lining shall not be damaged.  Damaged items shall be either repaired or replaced at the discretion of the Authority.

The water main shall be laid and maintained to the required lines and grades with fittings, valves, hydrants and accessories set at the required locations as indicated on the approved plans for the project.  All valve and hydrant stems shall be set plumb.  Wherever obstructions not shown on the plans are encountered during progress of the work and which interfere to such an extent that an alteration in the plans is required, the Authority or its authorized representative shall be advised and approval given before such alterations are put into effect.

C. All pipe shall be installed according to the manufacturer’s recommendations as approved by the Authority.  No pipe shall be laid in water, or when, in the opinion of the Authority, trench conditions are unsuitable.

D. Only those pipe materials as approved by AWWA except for Asbestos-Cement shall be used.

5.2 INSTALLATION.
A. EXCAVATION.  Excavation of whatever substance may be encountered shall be performed to the dimensions and depths specified or shown on the Applicant’s approved drawings.  Ledge rock, boulders and large stones shall be removed to provide a clearance at least six inches below and on each side of all pipe, valves and fittings for pipes 24 inches in diameter or less, and nine inches for pipe larger than 24 inches in diameter.  The specified minimum clearances are the minimum clear distances which will be permitted between any part, projection or joint of such rock, boulder or stone.

In the event that unstable material is encountered at or below the excavation depth, the Authority shall be notified.  Such materials shall be furnished as an ordinary and integral part of excavation and backfill.  If excavation of any nature has been made deeper than necessary, then a layer of #57 stone shall be placed to secure a firm foundation for pipe.

B. TRENCHING.  The trench shall be dug so that the pipe can be laid to the alignment and depth required and it shall be excavated not more than 200 feet in advance of the complete pipe laying operation.  The width of the trench shall be ample to permit the pipe to be laid and jointed properly and the backfill to be placed and thoroughly compacted in accordance with the plans and specifications.  Trenches shall be of such extra widths when required as will permit the convenient placing of timber supports, sheeting and bracing and handling of special fittings.  Bell holes shall be provided at each joint to permit proper joint construction and inspection.  In no case shall the pipe bells be used to support the body of the pipe.

C. DRAINAGE.  Grading shall be controlled in the vicinity of excavations so that the surface of the ground will be properly sloped to prevent water from running into trenches or other excavated areas.  Any water which accumulates in the excavations shall be removed promptly.  Trenches shall be kept dry while pipe is being laid.

D. BACKFILL.  Clean earth, sand, crushed stone or other material approved by the Authority shall be used for backfill.  Material suitable for backfill shall be selected, deposited and compacted to eliminate the possibility of lateral displacement of the pipe.  Backfill material shall be solidly hand tamped around the pipe in 6 inch layers up to a level at least one foot above the top of the pipe.  Backfilling shall be carried out simultaneously on both sides of the pipe.
The remainder of the backfill shall be deposited and compacted by mechanical tampers except in areas where paving is to be placed over the backfilled trench.  In these areas, compaction shall achieve a density of at least 95 percent of the maximum density as determined by the American Association of State Highway and Transportation Officials’ (A.A.S.H.T.O.) Method T-180.

E. PIPE INSTALLATION.  Stockpiled pipe materials shall be handled by mechanical equipment and placed to avoid interference with traffic and the trenching operation.
Adequate supports shall be provided for all pipes.  The bottom of the trench shall be carefully shaped to the curvature of both the bell and barrel of the pipe.  A continuous and uniform bedding shall be provided in the trench for all pipe so that the pipe barrel bears on and is supported by undisturbed ground at every point between bell holes.  Trenching below the specified grade shall be backfilled with #57 stone and thoroughly compacted.  The finished subgrade shall be prepared accurately by means of hand tools.  Where excavation is made in rock or boulders the subgrade shall be made by backfilling with crushed stone or clean selected soil which shall be thoroughly compacted.

Before the pipe is lowered into the trench, each section of pipe shall be thoroughly inspected for defects and shall be swabbed or brushed out to insure that no dirt or foreign material gets into the finished main.  Every precaution shall be taken to prevent foreign material from entering the pipe while it is being placed in line.

When installing pipe in the trench, proper implements, tools and facilities satisfactory to the Authority and as recommended by the material manufacturer shall be provided and used by the Contractor for the safe and convenient persecution of the work.  All pipe, valves, fittings and hydrants and accessories shall be carefully lowered into the trench piece by piece by means of derricks, ropes, slings, or other suitable tools or equipment in such a manner as to prevent damage to water main materials and any protective coatings and linings.  Lifting equipment shall be satisfactorily rated to handle the pipe and fittings required.  Under no circumstances shall water main materials be dropped or dumped into the trench.

During the laying operation no debris, tools, clothing or other materials shall be placed in the pipe and the trench shall be kept free of water.  Before jointing the pipe, all lumps, blisters, excess coating material, oil or foreign material shall be removed from the bell and spigot ends of the pipe and fittings shall be kept fully closed by a test plug to prevent earth, water, or other substances from entering the pipe.

Pipe shall be laid true to line and grade and shall be joined together such that the completed pipe will have a smooth invert.  After placing a length of pipe in the trench, the spigot end shall be centered in the open bell of the pipeline and the pipe pushed home with a bar.  THE USE OF LIFTING AND HYDRAULIC EQUIPMENT TO MAKE PIPE JOINTS SHALL BE SPECIFICALLY PROHIBITED.

All joints shall be watertight and any leaks or defeats discovered shall be immediately repaired to the satisfaction of the Authority.  Any pipe which has been disturbed after being laid shall be taken up, the joints cleaned and the pipe properly re-laid.  Any superfluous material inside the pipe shall be flushed or removed by means of an approved follower or scraper after joints are made.  Installations of fittings and pipe joints shall be in strict accordance with the manufacturer’s recommendations.

The 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 and so as to leave a smooth end at right angles to the axis of the pipe.  Only qualified and experienced workmen shall be used on this work.  The flame cutting of pipe by means of an oxacetylene torch shall not be allowed.

Wherever it is necessary to deflect pipe from a straight line either in the vertical or horizontal plane to avoid obstructions or plum stems, or where long-radius curves are permitted, the amount of deflection allowed shall not exceed that required for satisfactory joining of the pipes, as specified by American Water Works Association (AWWA) Specification and the manufacturer’s recommendations.  If the specified or required alignment requires deflections exceeding those recommended, the Developer or contractor shall provide bends as approved by the Authority.

Road crossings shall be installed in accordance with the requirements of the Virginia Department of Highways and Transportation, which governs the method and materials of such construction.  The Owner shall obtain the necessary permit prior to actual installation.

Roadways and driveways, grass plots, sod, shrubbery, ornamental trees, signs, fences, or other improvements on public or private property which have been damaged or removed in excavating, shall be restored to conditions equal to or better than existed prior to construction.  Materials for roadways, alleys, or driveways shall be compacted to at least 95 percent of the maximum density as determined by the A.A.S.H.T.O. Method T-180.  The cost of this compaction and furnishing new materials shall be at the expense of the Owner or Developer.

The site restoration of the entire construction area shall be finished in a neat and uniform condition acceptable to the Authority.

5.3 FITTINGS AND ACCESSORIES.
A. All tees, bends, plugs, caps and fire hydrants shall be substantially braced, blocked, and/or anchored to prevent any movement by providing adequate reaction backing.  This backing shall be 2500 psi concrete.  Backing shall be placed between solid undisturbed earth and the fitting to be anchored shall be so placed that pipe and fitting joints will be accessible for repair.

B. Required thrust blocks shall be as delineated in the Standard Details.  The type of fitting maximum pressures and type of soil in the thrust area shall be subject to the review and approval of the Authority.

C. Where thrust blocking is not feasible due to the soil conditions, a harnessing detail for each type of intended application shall be submitted for the approval of the Authority.  A special dead-man block with a harness arrangement is recommended.

5.4 VALVES AND HYDRANTS.
A. GENERAL.  Hydrants and valves shall have the interiors cleaned of all foreign matter before installation.  Stuffing boxes shall be tightened and the hydrants or valve shall be inspected in opened and closed positions to see that all parts are in working condition.

B. VALVES AND VALVE BOXES.  All valves shall be provided with valve boxes.  Extension boxes and the necessary wrench with extension handles shall be provided where necessary due to the depth of the valve.  Valves and valve boxes shall be set plumb with the valve boxes centered directly over the valve operators.  After being correctly positioned, earth fill shall be carefully tamped around the valve box to a distance of at least four feet on all sides of the box or to the undisturbed trench face if less than four feet.  Before installing any valve, care shall be taken to see that all foreign material is removed from the interior of the barrel and the valve operated to see that all parts are in working condition.  Valves shall be installed at 1,500 foot maximum spacing along the pipeline and at all intersections of streets and roads for controlling the flow in the pipe network.

If possible, valves and valve boxes shall be located outside the area of existing or proposed paved roads and streets.  In off-street areas, they shall be set and adjusted so that the covers are exposed and flush with the finished grade.  Where valves and valve boxes are or will be located within paved areas, they shall be set and adjusted so that the cover is exposed and flush with the finished surface.  If the paved surfaces are renewed or replaced by the Developer or Owner after the related water system has been approved and accepted by the Service Authority, but while such paved areas or streets are still the obligation of the Developer or Owner, the valve boxes therein shall be re-adjusted relative to the elevation of the finish surface.

No water main shall terminate under a concrete gutter, and, wherever possible to avoid, no valves shall be located under a concrete gutter.

C. HYDRANTS.  In general, fire hydrants shall be a minimum of 5-1/4 inches in size and shall be located at street intersections and at the ends of long dead-end streets.  The maximum distance between fire hydrants shall be 800 feet.  Unless the location of hydrants is specifically indicated otherwise, they shall be located so that the valve and hydrant are located beyond the ditch line.  Roadways with right-of-ways less than 50 feet wide may require easements for the installation.

All attempts shall be made to place fire hydrants in areas that do not have high ground water levels. Fire hydrants located in a high groundwater area will require the weep hole on the hydrant to be plugged and note made on the plans as such.

The hydrant shall be set upon a slab of stone or concrete not less than four inches thick and fifteen inches square.  The back of the hydrant opposite the pipe connection shall be firmly blocked against the vertical face of the trench with a cast-in-place 2500 psi concrete thrust block to prevent the hydrant from blowing off the line.  Bridle rods and rod collars shall also be used.  Bridle rods and rod collars shall be not less than ¾ inch diameter stock and shall be protected by a coat of bituminous paint.  Not less than seven cubic feet of crushed stone shall be placed around the base of the hydrant to insure proper drainage.

The pipe connecting the hydrant to the water main shall be a nominal size of 6 inches and equipped with a valve and valve box.  Hydrants shall be set with the invert of the pumper connection 18 inches above finished grade, with the pumper connection facing the street.  The connecting pipe will have the same depth of cover as the distributing mains.  The backfill around hydrants shall be thoroughly compacted to the grade line.

5.5 SURFACE WATER CROSSINGS.
A. ABOVE WATER CROSSING.  Where a water main crosses above surface water, the pipe shall be adequately supported, completely insulated to protect it against damage from freezing accessible for repair or replacement and above the level of a 100 year flood and any floating debris it may carry.

B. UNDER WATER CROSSINGS.
1. The water main pipe shall be of special construction, having flexible watertight joints.  The pipe material used shall be subject to the Authority’s approval.  In some instances, the Owner or Developer may be required to install the pipe in a concrete encasement as graphically indicated in the Construction Standards.

2. Valves shall be provided at both ends of the water crossing so that the section can be isolated for tests or repair.  The valves shall be easily accessible and not subject to flooding.

3. Sample taps shall be available at each end of the crossing and at a reasonable distance from each side of the crossing.  Permanent taps shall be made for testing and locating leaks.

5.6 ROAD CROSSINGS.
Crossings under roads shall be installed in accordance with the details shown and with the requirements of the Virginia Department of Highways and Transportation.  Crossings shall be accomplished prior to construction of adjacent sections of the project.

Steel pipe casings shall be installed by either boring or jacking the casing beneath the roadbed of primary roads.  The Contractor should make every effort to insure successful completion of bored road crossings through the use of test holes, pilot drill holes, etc.

Casing pipe required for bored installations shall be uncoated steel with 3/8 inch walls and 36,000 psi yield strength.  Casing pipe sections shall be continuously welded at joints as the casing is advanced.  Where open-cut crossings are permitted, casing pipe must be installed.  Casing pipe for service connections, if required, shall be a minimum of Schedule 40 steel.
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