SECTION 400523 - PROCESS VALVES

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Extent of each type of size of valve required is indicated on drawings and/or schedule.

B. All valves used for a particular service are to be of the same manufacturer, make and style for each valve type.

C. Each valve unit shall be of the proper size and type to suit the intended service with appropriate; body style, operator, joint accessories, coatings, guides, supports, pertinent accessories to be complete, in placed, tested and ready for service in conformance with project conditions.

1.3 SUBMITTALS

A. General:  Submit the following in accordance with conditions of Contract and Division 1 Specification Sections.

B. Product Data:  Provide manufacturer's illustrated catalog data depicting general construction, materials list, coatings and necessary appurtenances in sufficient detail to verify product compliance.

C. Shop Drawings:  Provide manufacturer's drawings showing; principal dimensions, operator detail and arrangements, project schedule tag reference or location of intended usage as required to suit project conditions.

1.4 QUALITY ASSURANCE

A. Each valve shall be subjected to operation and hydrostatic tests at the manufacturer's plant as specified within applicable AWWA Standards.

B. All coated surfaces shall receive manufacturer's production and holiday testing as specified in applicable AWWA Standards.

1.5 DELIVERY, STORAGE AND HANDLING

A. Preparation for Transport:  Prepare valves for shipping as follows:

1. Ensure valves are dry and internally protected against rust and corrosion.

2. Protect valve ends against damage and entry of dirt, etc. by use of appropriate end protectors.

3. Set valves in best position for handling.  Set gate valves closed to prevent rattling; set ball and plug valves open to minimize exposure of functional surfaces; set butterfly valves closed or slightly open; and block swing check valves in either closed or open position.

B. Storage:  Use the following precautions during storage:

1. Do not remove valve end protectors unless necessary for inspection; then reinstall for storage.

2. Protect valves from weather.  Store valves indoors.  Maintain valve temperature higher than the ambient dew point temperature.  If outdoor storage is necessary, support valves off the ground or pavement in watertight enclosures.

C. Handling:  Use a sling to handle valve whose size requires handling by crane or lift.  Rig valves to avoid damage to exposed or internal valve parts.  Do not use handwheels and stems as lifting or rigging points.

PART 2 -  PRODUCTS

2.1 GENERAL

A. Valves bodies shall be of either gray or ductile cast iron and shall have the name, monogram, or initials of the manufacturer cast thereon.

B. Valves shall have nonrising stems except where noted, open by turning left or counter‑clockwise and be provided with either a 2‑inch square nut for buried valves or handwheel for exposed valves unless otherwise noted.  The direction of opening shall be indicated by an arrow cast on the body and/or the actuator.

C. All body bolts and nuts shall be bronze or stainless steel for buried, submerged or nonprotected applications and cadmium plated for exposed or interior applications that will receive protective finish coatings.

2.2 GATE OR TAPPING VALVES

A. The valves, described in this section shall be resilient seated gate valves manufactured to meet or exceed AWWA C509.  Valves shall be of compression type seal design, providing bubble tight shut‑off with bi-directional seating ability for pressures up to 200 psi.

B. The valve shall have a smooth, unobstructed waterway free from any sedimentation pockets.  Valve shall provide a 100% port of nominal pipe size when fully open.  Tapping valve port shall be sized to permit a full pipe port tap.

C. Body style shall be mechanical joint type for buried service, flange joint type for exposed service and when required, to include special end connections for tapping requirements or otherwise if indicated on the contract drawings.

D. Stuffing boxes shall be O‑ring seal type with two (2) rings located in steam above thrust collar.

E. Thrust bearings shall be of the low friction torque reduction type, located both above and below the steam collar.

F. Valves shall be as manufactured by; American‑Darling, Clow, M & H, Mueller, U.S. Pipe or an approved equivalent.

2.3 BUTTERFLY VALVES ‑ WATER

A. Butterfly valves shall comply with the latest revision of AWWA Specification C504, Class 150B. Valve discs shall be ductile iron, one (1) piece cast design for constant drip tight closure with flow in either direction for pressure up to 150 psi.

B. Body style shall be full bodied, mechanical joint for buried service and flange joint type for exposed service unless otherwise indicated on the contract drawings.

C. Wafer or lug body styles, when called for, shall have body applied seats that totally encapsulate the inside surface of the valve and also serve as the flange gaskets.

D. All valve seat mating surfaces shall be against a 304 stainless steel or nickel‑chromium disc edge surface for body applied seats or a 304 stainless steel surface with an O‑ring seal against the body for disc applied seats as applied by means of manufacturers specified herein.

E. Full body style valve seats shall be of Buna‑N (Nitrile) rubber applied to either the body or the disc:

1. Body applied seats shall be retained by a bonding process meeting ASTM‑D‑429, Test Method "B" or may be mechanically retained.

2. Disc applied seats to be mechanically secured by a 304 stainless steel retention ring and fasteners to allow for field adjustability or replacement.

F. Shafts shall be 316 or 304 stainless steel construction.  Shaft bearings shall be self‑lubricated sleeve type.  Shaft seals may be of V‑type packing or standard O‑ring seals allowing replacement without removing the valve shaft.

G. Valves shall be as manufactured by; American‑Darling, Mueller, Pratt, DeZurik, Keystone or an approved equivalent.

2.4 BUTTERFLY VALVES ‑ AIR

A. Valves utilized shall be specifically designed for air service and 25 psi air pressure.

B. Butterfly valves shall meet the intent of the latest AWWA Specification C504, Class 25. These valves shall be a fully lugged wafer type or a flanged type design as indicated on the contract drawings; with cast iron body, ASTM A126, Class B.

C. Disc to be ductile iron, ASTM A536, Grade 65‑45‑12 with electroless nickel plating or solid welded on nickel disc edge.

D. Elastomer seats shall be in the body.  Seat on disc edge is not acceptable in air systems. Seats shall be of EPDM, and be field replaceable without special tools.  Elastomer thickness, not inclusive of backing rings or stiffeners, shall be a minimum of 3/8‑inch for valves 6 inches and smaller; and 1/2‑inch for valves 8 inches and larger.

E. Shafts shall be of 304 or 316 stainless steel construction.  Shaft seals shall be adjustable chevron packing or O‑ring.

F. Discharge butterfly valves shall have locking lever operators.

G. The valves shall be the product of Keystone, DeZurik or an approved equivalent.

2.5 CHECK VALVES ‑ WATER

A. Swing Check with Lever:  Valves shall be quiet closing and constructed for a minimum of 150 pounds working pressure.  They shall be iron body, bronze seats, with outside lever and adjustable weights and have hinge pins of stainless steel or bronze.  Valves shall be a product of APCO, Clow, Empire‑GA, Mueller, U.S. Pipe, or an approved equivalent.

B. Air Cushioned Swing Check:  Valves shall be GA Industries Model 250‑D cushioned swing check valves with outside lever and weight; APCO; or an approved equivalent. Cushioned check valves shall be installed in the locations noted.

C. Swing Check with Flapper:  Valves shall be quiet closing and constructed for a minimum of 150 pounds working pressure.  They shall be iron body and an acrylonitrile-butadiene (NBR) flapper with a steel disc for strength and a steel bar molded inside.  Valves shall be a product of APCO, Clow, Empire GA, Mueller, U.S. Pipe, or an approved equivalent.

D. Swing check valves shall be in full compliance with the latest revision of AWWA C508.

E. Angle Check:  Shall be installed on the discharge of a booster pump. It will open when upstream pressure exceeds downstream pressure, and close tightly to prevent backflow when downstream pressure exceeds upstream pressure. The opening and closing speeds of the valve shall be independently adjustable. The valve shall include a visual indicator assembly.  Valves shall be a product of OCV Model 94-3 or a comparable type valve from Cla-Val, GA Industries, or an approved equivalent.
2.6 CHECK VALVES ‑ AIR

A. The body of wafer type construction shall be designed for 25 psi air pressure.

B. Valves shall have an EPDM sealing member suitable for continuous duty operation.

C. Bodies shall be cast iron, ASTM A126, Class B with aluminum bronze plates.  The valve shall be drilled to match standard ANSI 125 flanges.

D. Valves shall be Mission "Duo‑Check II"; Techno Check Valve; an approved equivalent.

2.7 KNIFE GATE VALVES

A. Knife gate valves shall be wafer style with tapped bolt holes, one (1) piece body design, and suitable for 0 to 150 psig drip‑tight shut‑off service.  Valves over 20 inches in diameter shall be suitable for 50 psig rating.

B. Valve, bodies, blade, stem, and all other wetted parts shall be 304 stainless steel.  The gate shall have a rounded bottom with beveled knife edge and all sides of gate should be finish ground.

C. Valves shall have handwheel with rising stem and rated for service pressures.  Valves over 20 inches in diameter shall be bevel gear operated.

D. Flanges shall be drilled to ANSI B 16.1, CL 125, 150 psi standard.

E. Valve packing shall be suitable material, multiple V‑ring, compression type with a definite packing gland coated with plastic or epoxy to prevent corrosion.

F. The yoke sleeve shall be acid resisting bronze.

G. Provide neoprene elastomer seat ring.

H. Valves shall be the product of DeZurik Series L825, Ecolaine Series 7L, Red Valve Series G or an approved equivalent.

2.8 PLUG VALVES

A. Valves shall be the nonlubricated, eccentric type with resilient, soft faced Buna‑N rubber plugs providing bi-directional dead‑tight shut‑off to the full valve rating.  Valve pressure ratings shall be 175 psi through 12 inches and 150 psi for valves over 12 inches.

B. Bodies of valves shall be furnished with a welded overlay seat of not less than 90% pure nickel. Seat area shall be completely covered with raised surface weld to insure that the plug face contacts only nickel.  Screwed‑in seats shall not be acceptable.

C. Plugs shall be of ASTM A126 Class B cast iron.  The plug shall have a cylindrical seating surface eccentrically offset from the center of the plug shaft.  The interference between the plug face and body seat shall be externally adjustable in the field with valve in line under pressure.

D. Valve bearings shall be sleeve type, oil impregnated, permanently lubricated, stainless steel.  Nonmetallic bearings shall not be acceptable.

E. Shaft seals may be of the multiple V‑ring or O‑ring type conforming with ASTM C504 and shall be externally adjustable and replaceable without removing the valve while under pressure.

F. Valves shall be as manufactured by; DeZurik, Keystone, Milliken or an approved equivalent.

2.9 PRESSURE RELIEF VALVES ‑ AIR

A. The pressure relief valves shall be compatible with the operating conditions of the blowers as defined elsewhere in these specifications.  Each of the blowers shall be furnished with a weighted pressure relief valve on the discharge as shown on the drawings.

B. The weight loaded pressure relief valve shall be cast iron body with cast iron weights. The cast iron weights shall be easily added or subtracted so that an adjustment can be made to accommodate the blower's pressure capabilities.

C. The weighted pressure relief valves shall be as manufactured by Fuller Company; Roots Type PW; or an approved equivalent.

2.10 HYDROSTATIC PRESSURE RELIEF VALVES ‑ WATER; TANK TYPE

A. Valves to be of floor and wall type as required to suit project conditions.  All such valves are to be of same manufacturer throughout project and installed per published recommendations of such.

B. Valves shall be of flanged body style and be complete with body, or wall, pipe in length of concrete thickness being placed, removable strainer and soft composition rubber seats on both the body and cover.

C. Floor types have integral locking lugs to retain cover, but allow for removable if necessary.

D. Wall types shall be hinged with bronze pin and may permit use of an independent wall casting if strainer is mounted within the valve unit.

E. Valves shall be as manufactured by; American‑Darling, Clow, Trumbull Industries or an approved equivalent.

2.11 MUD VALVES

A. Valves shall be of the rising stem type unless otherwise noted.

B. The valve body shall be flanged and drilled to ANSI B 16.1, CL 125, 150 psi standard.

C. The stem, stem nut, disc ring, and seat ring shall be bronze.

D. Extension stems, operator, stem supports, floor box, etc. shall be provided as required by specifications, Valve Schedule and/or shown on the drawings.

E. Valve shall be as manufactured by; Clow, M & H, Troy Valve, Trumbull Industries or an approved equivalent.

2.12 TELESCOPING VALVES

A. Valves shall be capable of giving an infinitely variable discharge rate to suit travel range as indicated on the drawings.

B. Valves shall be of the rising stem type, unless otherwise noted.

C. General Contractor shall provide normal bolted, cast iron flange at elevation shown on the drawing and shall be responsible to provide sufficient straight pipe below the valve to allow for full travel of the tube inside.
D. Each valve shall consist of an offset cast iron floor stand with suitable stem guide, cut tooth pinion bar rack assembly, spur gear with ductile iron locking panel, clear plastic stem cover with cap and travel scale indicator.  Pinion shaft is operated by a 12‑inch diameter offset handwheel with a rotating crank handle, or an 18‑inch diameter top mounted handwheel with anti‑rotation plate as required by valve schedule and/or plan illustration.

E. The decant tube is to be of PVC pipe, smooth, stiff, concentric, connected on upper end with stainless steel bail and threaded adjustable rod connected to the bar rack assembly.

F. Special flange having a neoprene O‑ring insert and a flange transition seal gasket shall be provided by the equipment manufacturer to bolt to pipe flange by Contractor.  Foundation bolts for operating stand will be stainless steel furnished with the equipment.

G. Valves shall be as manufactured by; FMC Corporation, Waterman Industries or an approved equivalent.

2.13 SURGE RELIEF VALVE

A. Valves shall open rapidly when system pressure exceeds the intensity for which the pilot is set and close upon pressure subsidence below pilot setting.  Provision shall be incorporated to regulate the closing speed of the valve.  Initial relief pressure to be factory set.

B. The main valve shall operate on the differential piston principle such that the area on the underside of the piston is no less than the pipe area, and the area on the upper surface of the piston is of a greater area than the underside of the piston.

C. The valve piston shall be guided on its outside diameter by long stroke stationary Vee ports which shall be downstream of the seating surface to minimize the consequences of throttling.

D. The valve shall be capable of operating in any position and shall incorporate only one flanged cover at the valve top from which all internal parts shall be accessible.  The valve may be furnished either in a globe or angle design to suit project conditions.

E. The valve interior trim shall be bronze conforming to ASTM B62.

F. All controls and piping shall be noncorrosive construction materials.

G. A visual valve position indicator shall be provided for observing the valve piston position at any time.

H. Valves shall be as manufactured by GA Industries Figure 6600‑DL or an approved equivalent.

2.14 COMBINATION AIR RELEASE VALVES

A. Single Body Combination Air Valve sizes 1" (25 mm) through 8" (200 mm), (single body, double orifice) allow a large volume of air to escape out the large orifice when filling a pipeline and closes when liquid enters the valve.  When the valve is closed and pressurized, the small air release orifice will open to allow small pockets of air to escape automatically and independently of the large orifice.

B. The large orifice shall also allow large volumes of air to enter during pipeline drainage to break the vacuum.  The body inlet must be baffled to protect the float from direct forces of rushing air and water to prevent premature valve shut-off.

C. The Buna-N seat must be fastened to the valve cover without distortion for drop tight shut-off. The floats shall be heavy stainless steel. The plug or float shall be center guided through hex bushings for positive shut-off.

D. Valve exterior to be painted with universal metal primer paint.

E. All materials of construction shall be certified in writing to conform to ASTM specifications as follows:

1. Body & Cover 1" - 4" (25 - 100 mm) Ductile Iron ASTM A536 GR 65-45-12

2. Body & Cover 6" - 8" (150 - 200 mm) Cast Iron ASTM A126 GR.B

3. Float Stainless Steel ASTM A240

4. Needle & seat Buna-N

5. Plug Stainless Steel ASTM A276

6. Leverage frame Delrin/Cast Iron ASTM D4181/ASTM A126 GR.B

7. Bronze components meet current lead-free requirements.

F. Valves shall be as manufactured by APCO Model 143C, GA Industries Figure 945, Valmatic, or an approved equivalent.
G. Working pressures are as follows:
	DESIGNATION
	PRESSURE

	RPF-AV-01
	250 PSI MAX

	RPF-AV-02
	250 PSI MAX

	RTM-AV-01
	250 PSI MAX

	RTM-AV-02
	150 PSI MAX, 5 PSI LOW SEATING

	RTM-AV-03
	150 PSI MAX, 5 PSI LOW SEATING

	FPR-AR-01
	150 PSI MAX

	FPR-AR-02
	150 PSI MAX

	FPR-AR-03
	150 PSI MAX


2.15 FLAP GATES/TIDE GATES

A. Unless otherwise indicated, flap gates/tide gates shall be as follows:

1. Flap valves shall have a flanged cast iron frame and flap with bronze seats having heavy duty cast iron double hinge arms with stainless steel hinge pins.

2. All gates shall be fully automatic, operating solely by differences in pressure on both sides of the valve.  Each valve shall be adjustable so as to provide the optimum opening and yet close providing a virtually watertight seal when no seating head is present.

3. The flap gate shall be secured to a flanged wall casting or thimble connection unless otherwise indicated.  Wall thimbles, when needed, shall be a one‑piece design supplied by the flap gate manufacturer.

4. Valves shall be as manufactured by Hydro‑Gate, Rodney Hunt, Troy Valve or an approved equivalent.

2.16 DIGESTER GAS VALVES

A. The gas service valves for the digesters shall be nonlubricated eccentric plug valves with resilient plug seal which shall be Type RS Buna‑N and shall be UL listed for gas service.

B. The plug valves shall provide complete shut‑off of the flow stream and the O‑ring seal shall be completely gas‑tight, permitting no leakage whatsoever of the sewage gas to the atmosphere.

C. Corrosion‑resistant bushings of the permanently lubricated type shall be provided in the upper and lower plug journals to support the rotating element true unions.  Bearings shall be stainless steel or bronze suitable for sewage gas service.  Tape sprayed, or roll‑on bushing or sleeves are not acceptable.

D. Valves shall be as manufactured by DeZurik Series 425 or an approved equivalent.

2.17 OPERATORS

A. All valves 6 inches and larger, and all buried, submerged, or chain operated valves shall be gear operated.  Gears for valve operation shall be sized for the working pressure and installed in such a manner that the stuffing box will be accessible for packing.

B. Manual Operation

1. Valves shall be equipped with nut, handwheel, crank, chain, gears, floor stand, and other appurtenances as required for manual operation as specified or scheduled.

2. Operation shall be designed so that the effort required to operate the handwheel, lever, or chain shall not exceed 25 lbs. applied at the extremity of the wheel or lever.

3. Handwheels on valves 4 in. and larger shall not be less than 12 in. in diameter.

4. Chainwheels shall be provided when the installed centerline of valve is over 5 ft.‑6 in. above the floor.  Chains shall be cadmium plated and loop 3 ft.‑6 in. from the floor.  Orient chainwheel and provide intermediate pulley mounting, if necessary, to permit unobstructed chain operation.

5. Wrench nuts shall be cast iron or bronze, 1‑15/16 in. at top, 2 in. square at base and 1‑3/4 in. high with a flanged base.

a. Provide one (1) tee wrench for each valve type used and of each significant length differential required.  All wrenches supplied shall be a length so that the bar handle extends approximately 3 feet above finished grade in addition to the required bury depth length(s).

C. Hydraulic Operation

1. Valves for hydraulic operation shall be equipped with cylinders in accordance with AWWA C540, mounted on the valve bonnet.  The size of the cylinder shall be determined by the valve manufacturer to be adequate for specified pressure and operating conditions in each instance where a hydraulically operated valve is specified in the definitive specifications of this section.  Unless otherwise specified, cylinders above 12 inches in size, or where the cylinder pressure exceeds 100 lbs., shall be cast iron bronze‑lined type.

D. Electric valve operations

1. The operator shall be the helical and worm gear type driven by an electric motor.  All power gearing shall be grease lubricated.  The actuator shall be in conformance with AWWA C540.  The valve manufacturer shall furnish the value of the maximum operating torque required to operate the valve as defined in the Appendix to AWWA C540. The operator manufacturer shall furnish evidence that the operator is designed to equal or exceed the torque requirements.

2. Unless otherwise noted, the operator shall be geared to operate the valve from the fully open position to the fully closed position or vice‑versa in approximately 60 seconds.  It shall be possible to change this cycle time by substituting suitable gear trains.  The operator shall be equipped with a declutchable handwheel for manual operation.  The operator shall be designed to hold the valve in any intermediate position between fully open and fully closed without creeping or fluttering.

3. Suitable reduction gearing shall be provided off the main shaft of the gearing, turning approximately 270 degrees while the valve performs full travel.  The reduction gearing shall be equipped with the following position indicating devices for each operator:

a. A mechanical position indicator dial;

b. The output signal shall be 4‑20 mA; a standard potentiometer, 1000 ohms with linearity of +/‑ 3% for indication in the remote controller;

4. Each operator shall be equipped with adjustable torque switches for overload protection in both opening and closing directions with torque switch bypass for unseating.

5. Each operator shall be equipped with four adjustable train gear limit switches.  Each limit switch shall include a switch and counter gear. The setting accuracy shall be less than 1/10 turn of the operator output shaft.  Two (2) gear limit switches are for remote indication of end positions.

6. Each motor shall be 480 volts, 60 Hz, three phase, induction type as recommended by the operator manufacturer.

7. Three (3) thermostats in series placed in the winding shall provide the motor with thermal protection. They shall interrupt the control circuit as soon as the temperature goes beyond the permissible winding temperature.

8. Each operator shall be equipped with a reversing magnetic starter.  The starter shall be capable of receiving contact closures from remote sources to actuate the operator in either direction.  Control voltage shall be 120 volts supplied by a transformer included in the control enclosure. Each operator shall include a local OPEN‑STOP‑CLOSE control, push button station, and a pad lockable LOCAL‑OFF‑REMOTE selector switch.

9. All electrical components shall be integral with the operator, housed in a watertight NEMA 4X enclosure and completely wired.

10. A circuit‑breaker disconnect shall be provided with the operator.

11. Easily identifiable terminal blocks shall be provided for all external power, control, and signal connections.

12. Operators, located outdoors, shall include thermostats and space heaters in the motor and control compartments.

13. The operator shall be as manufactured by AUMA, Rotork, Limitorque, EIM, or equal.

2.18 PROTECTIVE COATINGS

A. All iron parts of valve assemblies shall be painted before leaving the shop.

B. All exterior and internal waterway ferrous surfaces of each valve, except finished or bearing surfaces shall be shop painted with a liquid or powder epoxy coating of approximately 10 mils dry film thickness conforming to AWWA C‑550.

2.19 EXTENSION STEMS AND STEM GUIDES

A. When required by drawings, schedule or project details, provide an extension stem made of cold‑rolled steel material and the same size as the stem of the valve it operates.  If the extension is more than 8 ft. long, intermediate stem guides shall be installed and supported from the wall by suitable brackets at a maximum spacing of 8 ft.

B. Brackets and stem guides shall be made of cast iron and fully adjustable.  The guide block shall be bronze bushed where it contacts the extension stem.  Stem guides shall be as manufactured by the Eddy Valve Co., Rodney Hunt, or equal.  Secure stem guides to walls with stainless steel bolts.  In the event of off‑set of misalignment, provide off‑set extension road with universal end fittings at valve actuator and stem drop connection.

C. Extension stem shall have connecting socket for 2‑inch square nut and pinsocket to lock on valve operating nut.

2.20 VALVE BOXES

A. Valve boxes shall be cast iron, 5‑1/4" shaft, three‑piece screw type, adjustable boxes.  The top section to have a drop lid of which to be marked for service which it is used cast thereon.  Cover and boxes shall be round pattern.

B. Provide proper base size and shape to straddle the valve bonnet without touching or being supported by the valve mechanism.  Use No. 6 base size for 6‑inch and 8‑inch gate valves or typical butterfly valve operators, No. 160 oval base size for 12‑inch and larger gate valves or other size necessary to suit a particular valve manufacturer's requirements.

C. Extension sections shall be provided where the depth of trench is such that they are needed to bring the top of the box to finished grade.  The valve box shall be installed so that it is perfectly vertical and centered on the valve operating nut.

2.21 FLOOR BOXES AND STANDS

A. Each valve operator projecting through a floor shall be equipped with a floor box or floor stand and extension stem.

B. Floor boxes for access to operating nuts of valves, sluice or slide gates shall be cast iron cover and body with bronze or brass bushings.  Casting length to equal the thickness of the concrete slab in as much as possible.  Floor boxes shall be as manufactured by Clow, Trumbull Industries or an approved equivalent.

C. Floor stands shall be made of cast iron and shall extend to a level where handwheel or other operator is easily operated.  Stands shall be fitted with bronze bushings to maintain proper stem alignment, brass or stainless steel nameplates shall be provided to identify related valve manufacturer, valve type and size or in the case of stand being of valve manufacturer, cast in name would suffice.  Provide plastic stem covers with open‑close scale for all rising stem applications. Stands shall be anchored to the concrete slab with stainless steel bolts.

PART 3 -  EXECUTION

3.1  INSTALLATION

A. Valves shall be carefully handled and placed so as not to permit any damage to the interior coatings, disc or seat.  Internal type lifting devices shall not be permitted.  Do not use handwheels or stems as lifting of rigging points.

B. All valves shall be carefully installed in their respective positions free from distortion and stress. Connecting joints shall conform to applicable requirements of the specifications.

C. Stem guides shall be accurately aligned.

D. If the valve box is tipped or otherwise not centered on the valve operating nut or not installed at the proper elevation, the Contractor shall, at his own expense, make whatever correction is required to remedy the defect promptly, upon notice to do so by the Engineer.

3.2 TESTING

A. All valves shall be tested in place by the Contractor as far as practicable under conditions for the pipelines in which they are placed, and defects revealed in valves or connections under test shall be corrected at the expense of the Contractor to the satisfaction of the Engineer.

3.3 OPERATION AND MAINTENANCE MANUALS

A. Prior to or with the delivery of equipment, the manufacturer shall provide copies of an operation and maintenance manual including storage, installation, start‑up, operating and maintaining instructions, and a complete parts and recommended spare parts list. The O & M Manuals shall be in compliance with the General Requirements of these specifications.

END OF SECTION 400523
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