((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 02660 (33 10 00)
WATER DISTRIBUTION

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Water piping, fitting and accessories.

B. Connection of building water system to municipal system.

1.2 RELATED SECTIONS

A. Section 02110-Site Clearing.

B. Section 02200-Earthwork.

C. Section 02720-Storm Drainage.
D. Section 02730-Sanitary Sewerage.
E. Division 15:  Applicable Sections.

1.3 REFERENCES

A. American National Standards Institute (ANSI):

1. ANSI A21. 10-82, Ductile0Iron and Gray-Iron Fittings, 3 inches through 48 inches for Water and Other Liquids.

2. ANSI A21.4-85, Cement-Mortar Lining for Ductile-Iron and Gray-Iron Pipe and Fittings for Water.

3. ANSI A21.50-81, Thickness Design of Ductile-Iron Pipe.

4. ANSI A21.51-86, Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for Water or Other Liquids.

B. American Society for Testing Materials (ASTM)

1. ASTM D2737-85, Specification for Polyethylene (PE) Plastic Tubing.

C. American Water Works Association (AWWA)

1. AWWA C111-85, Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.

2. AWWA C500-86, Gate Valves for Water ad Sewage Systems.

3. AWWA C502-85, Dry Barrel Fire Hydrants.

4. AWWA C504-80, Rubber-Sealed Butterfly Valves

5. AWWA C600-82, Installation of Ductile Iron Water Mains and Appurtenances.

6. AWWA C652-86, Disinfecting Water Mains.

7. AWWA C800-84, Underground Service Line Valves and fittings.

8. AWWA C900-81, Polyvinyl Chloride (PVC) Pressure Pipe, 4 inch through 12 inch for Water.

1.4 SUBMITTALS

A. Submit product data under provisions of Section 01330, “Submittal Procedures”.

B. Submit product data indicating materials, dimensions, fittings and fastenings, finishes specifications and accessories for review.

1.5 PROJECT RECORD DOCUMENTS

A. Submit documents under provisions of Section 01780, “Closeout Submittals”.

B. Accurately record location of pipe runs, connections and invert elevations.

PART 2 PRODUCTS

2.1 MATERIALS

A. Pipe:

1. General:  All pipe, fittings and specials intended for conveying or transmitting service of treated water is to be designated for a minimum working pressure of 150 psi.

2. Ductile Iron Pipe (DIP):  Conforming to ANSI A21.51, with wall thickness Class 52 as specified in ANSI A21.50, unless indicated otherwise on the Drawings.

(a) Ductile Iron Pipe to be cement lined and seal coated under provisions of ANSI A21.4.  The pipe is to be adapted for use with Class 250 fittings through 12 inches and for Class 150 fittings in sizes 16 inches and over.

3. Polyvinyl Chloride Pipe (PVC):  Class 1120 pressure pipe (4 inches through 12 inches) conforming to AWWA C9000 and fabricated from Class 12454-A or Class 12454-B material and conforming with the outside diameter of cast iron pipe with a minimum wall thickness of DR Series 18.

4. Polyethylene Pipe:  Polyethylene extrusion compound form which the polyethylene tubing is extruded to comply with applicable requirements for PE-3406 ultra high molecular weight polyethylene plastic material in conformance with AWWA C901.  Tubing dimensions and tolerances to correspond with the values listed in ASTM D2737 with a standard dimension ration (SDR) of 9.

B. Pipe Joints:

1. Joints for Bell & Spigot DIP and Fittings:  Mechanical or rubber gasket (either on spigot or in bell) compression type in conformance with AWWA C111.  Special fittings and joints to be as indicated on the Drawings for specific installations.

2. PVC Pressure Pipe:  Bell & spigot push-on rubber gasket type only.  No solvent weld or threaded joints will be permitted.

3. Polyethylene Pipe:  Joints to be of the compression type utilizing a totally confirmed grip seal and coupling nut with stainless steel tube stiffener insert.

C. Valves:

1. Gate Valves: 4 inches and larger in conformance with AWWA C500 and having the following design standards.

(a) Iron body, bronze mounted; double disc, non-rising stem, parallel seat type, opening left (counterclockwise).

(b) Gate valves 4 inches through 12 inches to have a maximum working pressure of 200 psi and be tested at 400 psi.

(c) Design the disc mechanism so that the seating pressure is applied equally at 4 separate contact points near the outer edge of each disc or in the case of fully revolving disc valves.  Accomplish this by 2 flat rectangular contact strips producing an equivalent effect, the upper contract strip to be faced with stainless steel.

(d) End connection type to be determined by the type of pipe used.

2. Gate Valves under 4 inches in size to be bronze gate valves conforming to M.S.S. Standard Practice SP-37.  Double disc, non-rising stem, open left (counterclockwise) with operating wheel.  Pewter and pot metal operating wheels will not be permitted.

3. Butterfly Valves:  designed and manufactured under provisions of AWWA C504 for Rubber Seated Valves Class 150B.  Design the operating mechanism so that the valve disk is held rigid when in any position.  Fit the valve with a 360 degree 18-8 stainless steel seat offset from the shaft, which is mechanically retained in the body or on the disk of the valve.  Mechanical retention is not to be affected by the mating flange.

(a) Valve disc to be cast iron or ductile iron.  Fit the valve disc or valve body with a resilient seat of synthetic rubber retained with an 18-8 stainless steel clamp ring and stainless bolting.  Design the resilient seat with a cross section providing 360-degree mechanical retention against pulling out from between the remaining ring and disc.  Pass the retaining ring cap screws through the rubber seal. 

(b) Rigidly attach the valve disc to the shafts with keys to absolutely eliminate relative motion between the disc and shafting.  Make the shaft keys of heat-treated 410 or 416 stainless steel to prevent brinelling of the shaft keys in service.  Hold the keys in position with 18-8 stainless nuts.  Make the valve shafts from 18-8 stainless steel and offset them from the disc or body seats.  Valve shafts 3 inches and smaller to be one-piece through shafts with factory set thruster to center the disc in the seat.  Valve shafts larger than 3 inches to be stub shafts, each rigidly keyed to the disc and provided with an adjustable thruster to move the disc and shaft assembly positively in either direction to center the disc in the seat of the valve.  Valve operators for valves 24 inches and smaller to be traveling nut or worm gear type fully field adjustable stops so the operator does not have to be disassembled for valve seat adjustment.  Valves larger than 24 inches to be equipped with worm gear type operators under provisions of AWWA C504.  Valves to open left or counterclockwise.

4. Air Release Valves:  Valmatic Model No. 38, inlet size 2 inches with 2-inch brass corporation stop tapped into steel pipe.

5. Valve Boxes: cast iron extension type with not less than 5 inches diameter shaft and with covers marked “Water”.  The stem of a buried valve to be within 12 inches of finished grade unless indicated otherwise on the drawings.

D. Tapping Saddies:  Bronze, double strap.

E. Corporation stops, service fittings and curb stops to be brass and of the type approved by the governing Utility Department.  Brass fittings to conform to AWWA C800.

F. Fittings:

1. Cast Iron and Ductile Iron:  Conforming to ANSI A21.10.  In sizes up to and including 12 inches, Fittings to be Class 250.  Fittings for pipe sizes 16 inches and over to be Class 150.  Cast iron and iron fittings to be cement lined and seal coated under provisions of ANSI A21.4.

2. PVC:  of monolithic construction and of the type specified by the manufacturer of the pipe being used.
3. No solvent wields will be permitted.

G. Tapping Sleeves and Valves:  Tapping valves for tapping sleeves to conform to the gate valve requirements as specified hereinbefore.  Equip the valve with appropriate ends, as indicated on the drawings or specified herein.  Tapping sleeve to be heavy cast iron, made in two (2) halves with mechanical joint end connections.  Sleeve to be suitable for installation on the specified size, type and class of pipe.

H. Fire Hydrants:

1. General:  comply with AWWA C502 and the following design standard:

(a) Fire Hydrants:  compression type, opening against the pressure and closing with the line pressure with a 5-1/4 inch minimum valve opening.  Equip the hydrant with two 2-1/2 inch hose and one 4-1/2-steamer nozzle.  All nozzles to have American National Standard Hose thread.

(b) Furnish hydrants with a sealed oil or grease reservoir located in the bonnet so that all threaded and bearing surfaces are automatically lubricated when the hydrant is operated.  Design and hydrant for disassembly by use of a short disassembly wrench or the hydrant shoe having integral cast tieback lugs on the main valve to permit the main valve assembly and valve seat to be removed without digging or disassembling the hydrant barrel.

(c) Furnish hydrants with a breakable feature that will break cleanly upon impact.  Feature to consist of a two-part breakable safety flange with a breakable stem coupling.  The upper and lower barrels to be fluted and ribbed above and below the safety flange or have an extra strength lower barrel.

(d) Hydrant internal valve to be 5-1/4 inch minimum.  Pentagonal operating nuts and cap nuts to be 1-1/2 inch point to flat.  Plug or omit the drain valve outlets.  Hydrants to open counterclockwise.  Cast the direction on the top.

(e) Equip the hydrant with a 6 mechanical joint base inlet unless indicated otherwise on the Drawings.

(f) Fire hydrant spacing and flow requirements to conform to the latest requirements of the Broward County Fire Projection Division’s standards and the requirements of the local municipality.

PART 3 EXECUTION

3.1 CLEARING

A. Clearing necessary for the proper installation of all water lines and appurtenances as indicated on the drawings to be under provisions of Section 02230-Site Clearing.

3.2 EXCAVATION

A. Excavation necessary for the proper installation of all water lines and appurtenances as indicated on the drawings to be under provisions of Section 02300-Earthwork and Section 02630-Storm Drainage.

B. Properly sheet and brace the work where necessary.  Where wood sheeting, or certain designs of steel sheeting are used, cut off the sheeting at a level 2 feet above the top of the installed pipe and leave that portion below that level in place.  If interlocking steel sheeting or a design approved by the Project Consultant is used, it may be removed providing removed can be accomplished without disturbing the bedding or alignment of the pipe.  Repair or replace any damaged pipe, bedding or alignment of the constructed main caused by removal of sheeting.

C. Excavate pipe trenches to a width, within the limits of the top of the pipe and the trench bottom so as to provide a clearance on each side of the pipe barrel, measured to the face of the excavation or sheeting if used, of not less than 8 inches not more than 12 inches, except for pipe over 18 inches.  Excavate all pipe trenches to a level 6 inches below the outside bottom of the proposed pipe barrel unless otherwise directed by the Project Consultant.

D. Excavation for appurtenances to be sufficient to provide a clearance between their outer surfaces and the face of the excavation, or sheeting if used, or not less than 12 inches.

E. Store and dispose of materials removed from the trenches in such a manner that they will not interfere unduly with traffic on public sheets and sidewalks and not placed on private property.  In congested areas, remove such materials as cannot be stored adjacent to the trench or used immediately as backfill, to a convenient storage area.

F. Haul to and use all excess material suitable for use as backfill in areas where not enough suitable materials is available from the excavation.

G. Remove suitable material in excess of backfill requirements and material unsuitable for backfill from the work and dispose of properly.

H. Make the excavation width sufficient only for the execution of the work.  Determine the depth of excavation at the tap by the depth of the main.  Set corporation stops to provide a minimum 24-inch cover on the service lines crossing streets or at such elevation to clear other utilities in the street.  Service lines to have a continuous upward slope to the curb stop.

3.3 WATER REMOVAL

A. When practical, the excavation is to be free from water before pipe or structures are installed. When not practical, work is to be done as directed by the Project Consultant.

B. Furnish all necessary pumps, under-drains, well point systems and other means for removing water from trenches and other parts of the work.  Continue dewatering operations until the backfill has progressed to a sufficient depth over the pipe to prevent flotation or movement of the pipe in the trench.

C. Disposal of water from the trenches and excavation in such a manner as will not cause injury to public health, to public or private property, to the work completed or in progress, to the surface of the streets, or cause any interference with the use of same by the public.
3.4 TRENCH STABILIZATION

A. Stabilize trench bottoms, which are rendered soft or unstable as a result of construction methods, such as improper or inadequate sheeting, dewatering or other causes.

B. In no event is pipe to be installed when such conditions exist.  Correct such conditions so as to provide proper bedding or foundations for the installation at no additional cost to the Owner.

C. Prior to installation of the pipes into the trench, thoroughly clean the interior of the pipes of all foreign matter.  If work is suspended for any reason at any time, place a suitable stopper in the end of the pipe last laid to prevent mud or other foreign material from entering the pipe.

D. Lay lines straight and maintain depth of cover uniformly with respect to finish grade, whether grading is completed or proposed at time of pipe installation.  Where a grade or slope is indicated on the drawings, use batter boards with string line or a laser beam paralleling design grade to assure conformance to required grade.  No abrupt changes in direction or grade will be allowed.  Immediately remove any pipe found to be defective and replace with sound pipe.  Place concrete thrust blocks at all bends, tees, plugs and other fittings to provide lateral support.  Thrust blocks to conform to the design indicated on the drawings.  Restrained joints may be used in place of thrust blocks with the Project Consultant’s approval.  Make the joints in all pipelines absolutely tight.  The particular joint to be used is to be approved by the Project Consultant prior to installation.  Where indicated on the drawings, or where, in the opinion of the Project Consultant, settlement or vibration is likely to occur, bolted mechanical type pipe joints are to be used only.

1. Make up mechanical joints using annealed high strength cast iron bolts and rubber gaskets having either plain or duct tip as recommended by the manufacturer.  Lay and joint all types of mechanical joint pipes in full conformance with manufacturer’s recommendations.  Use torque wrenches as specified in AWWA C111; or spanner type wrenches may be used with the permission of the Project Consultant.

2. Make push-on joints in strict conformance with the manufacturer’s recommendations.  Lubricant, if required, to be an inert, non-toxic, water-soluble compound incapable of harboring, supporting or culturing bacterial life.

E. Pipe Deflection:  When it is necessary to deflect pipe from a straight line in either the vertical or horizontal plane or where long radius curves are permitted, the amount of deflection is not to exceed 75 percent maximum deflection recommended by manufacturer.

3.5 BACKFILLING

A. Backfilling, compaction and densities are to be under provisions of Section 02300-Earthwork and Section 02630-Storm Drainage.

B. Minimum depth of cover over water mains is 36 inches.
3.6 SURFACE RESTORATION

A. Restore the top surfaces of the backfill to the original or planned conditions.  Carefully examine trenches upon the completion of backfilling and remove surface irregularities that are dangerous or obstructive to traffic.  Where existing pavement, curbing, curb and gutter, sidewalk or valley gutter is removed for the purpose of construction water mains, etc.  Replace and restore such pavement, etc. to as good condition, as determined by the Project Consultant, as before removal, at no additional cost to the Owner.  The replacement pavement is to be of the same or similar type as that removed.

3.7 MARKETING SERVICE LOCATIONS

A. Testing:  test water mains under provisions of AWWA C600.

1. Hydrostatic Tests:

(a) After the water has been laid and backfilled, pump it to a pressure of 150 psi and stop all visible leaks by approved methods.

(b) Then conduct a leakage test at the above-mentioned pressure.  No installation will be acceptable to the Project Consultant until the leakage is less than the number of gallons per hour as determined by the formula:

2. L= ND x square root of P

3.  7400

3.8 In which, L equals the allowable leakage in gallons per hour; N is the approximate number of joints in the section of the main tested; D is the nominal diameter of the pipe in inches; and P is the average test pressure during the leakage test in pounds per square inch.  Maintain the test for two (2) hours.  Measure the water supplied to the main during the test to maintain the required pressure by a 5/8 inch meter installed on the discharge side of the test pump, or by pumping from a calibrated container.  Provide a hose bibb connection to accept the test gage supplied by the Project Consultant.  Limit the section of main being tested to a maximum length of 2000 feet or the distance between the two (2) closest valves whichever is greater.  When testing against closed metal-seated valves, an additional leakage per closed valve of 0.0078 gallon/hour/inch or nominal valve size will be allowed.  Any questions pertaining to procedures used during the test will be decided by the Project Consultant.

1. Sterilization:  After the water mains have satisfied the leakage requirements specified hereinbefore, flush them through openings of the required size as specified in AWWA C651.  Sterilize the main under provisions of the applicable sections of AWWA C601.  On main breaks, cut-ins; etc., make a liberal application of calcium hypochloride.  Do not put mains into domestic service until after the necessary bacteriological samples have been approved by the applicable regulatory agencies.

END OF SECTION
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