
SECTION 328423.01 - PLANTING IRRIGATION – AUTOMATIC CONTROL VALVES
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Automatic control valves.

B. Related Sections include the following:

1. 328400 – Irrigation Systems.
2. 328413.00 – Drip Irrigation.

3. 328423.02 – Sprinklers.

4. 328423.03 – Quick Couplers.

5. 328423.04 – Controllers

6. 328423.05 – Sensors

7. 310100 – Earthwork.  Trenching, backfill, and compaction for utilities.

8. 331100 – Water Utility Distribution Piping.

9. 329000 – Planting.  Extended Maintenance Service for Lawn Sprinkler System.

1.3 DEFINITIONS

A. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

1.4 PERFORMANCE REQUIREMENTS

A. Irrigation zone control shall be automatic operation with controller and automatic control valves.

B. Location of automatic control valves:  Design location is approximate.  Make minor adjustments necessary to avoid plantings and obstructions.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

B. Wiring Diagrams:  For power, signal, and control wiring.

C. Coordination Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as signs and light standards.

D. Qualification Data:  For qualified Installer.

E. Zoning Chart:  Show each irrigation zone and its control valve.

F. Field quality-control reports.

G. Operation and Maintenance Data:  For automatic control valves to include in operation and maintenance manuals.

H. Warranties for each component warranted by manufacturer.
1.6 QUALITY ASSURANCE

A. Installer Qualifications:  The automatic control valves shall be installed in accordance with the manufacturer’s published instructions. The automatic control valves shall carry a warranty as advertised by Hunter Industries Incorporated for the specific series shown on the drawings. The automatic control valve(s) shall be the Pro-ASV, PGV, ICV, ICV Filter Sentry, or IBV Filter Sentry series as manufactured by Hunter Industries Incorporated, San Marcos, California.  See Drawings.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver automatic control valves with factory-applied identification.  Provide shipping, storage, and handling to prevent damage and to prevent entrance of dirt, debris, and moisture.

B. Store plastic valves protected from direct sunlight.
C. Store products as recommended by Hunter Industries, Inc.

1.8 WARRANTIES

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 01 Section "Product Requirements."

A. Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or replace components that fail in materials or workmanship within manufacturer’s specified warranty period for each component.

PART 2 -  PRODUCTS

2.1 AUTOMATIC CONTROL VALVES

A. Plastic and brass, Automatic Control Valves:

1. Manufacturer:  Subject to compliance with requirements, provide products by the following:
a. Hunter Industries Incorporated.

2. Description:  Molded-plastic body (brass for IBV series), normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid for residential and Commercial/institutional applications.

B. ASV Valves:
The valve shall be a normally closed, electronically-actuated, hydraulic, remote-control valve. The valve will be capable of operating between___________and_____________PSI (bars; kPa) with a flow range of between________and________GPM (m3/hr; l/m). Pressure loss shall be ____________PSI (bars; kPa) maximum at_______GPM (m3/hr; l/m).

The valve shall include an electric remote-control valve and atmospheric backflow preventer in one unit. The valve shall be equipped with a non-rising stem-type, manual flow control mechanism. This mechanism will be operable with a slotted screwdriver or with a removable flow-control handle. When specified for use with reclaimed water, a reclaimed water identifier handle shall be available.

The standard solenoid shall be a 24 VAC unit with a 350 mA inrush current and 190 mA holding current at 60 cycles and a 370 mA inrush current and 210 mA holding current at 50 cycles. When specified, the unit shall be equipped with a DC latching solenoid for use with 12-volt battery-operated controllers. The solenoid shall be an encapsulated, one-piece unit with captive plunger.  It shall be equipped with manual internal bleed capability to release the upper chamber water to the downstream piping, allowing the valve to open.  The valve shall have an internal manual bleed screw that provides an additional method for manual operation of the valve.

The body and bonnet shall be molded of non-corrodible PVC. The diaphragm shall be equipped with a serrated disc to screen water-borne contaminants, preventing them from reaching the metering area, and bleed ports of the valve. A perforated diaphragm support ring shall fit into the valve body just below the diaphragm to relieve stress on the diaphragm when the valve is closed.

The valve shall have a ¾-inch or 1-inch Female National Pipe Thread (FNPT) inlet and outlet. When specified, the valve shall have a ¾-inch or 1-inch slip inlet and outlet. All valve parts shall be serviceable after installation by unscrewing the bonnet screws, and removing the bonnet from the valve body to access the internal components. This may be accomplished without removing the valve body from the line.

The valve shall meet all IAPMO, ASSE 1001 and City of Los Angeles specifications.
C. PGV Valves:

The valve shall be a normally closed, electronically-actuated, diaphragm-operated, remote-control valve. The valve will be capable of operating between___________and_____________PSI (bars; kPa) with a flow range of between________and________GPM (m3/hr; l/m). Pressure loss shall be ____________PSI (bars; kPa) maximum at_______GPM (m3/hr; l/m).

The valve shall be available in either a globe or angle configuration in the 1-inch models with the 1-1/2- and 2-inch models having combination globe/angle body styles. All valve models will have Female National Pipe Thread (FNPT) inlets and outlets. When specified, the valve shall be configured with British Standard Pipe threads. An optional Male National Pipe Thread (MNPT) inlet and outlet model and a MNPT inlet by Poly Barb outlet model shall be available in the 1” globe style body. Both the 1-inch globe and angle valve models shall be available with an optional, non-rising stem-type, flow control mechanism. This mechanism will be operable with a slotted screwdriver or with a removable flow control handle. 

The body and bonnet shall be molded of non-corrodible PVC, rated to 150 PSI (10.3 bars, 1034 kPa). The bonnet bolts shall be serviceable with a slotted screwdriver, Phillips screwdriver, or a hex wrench, and shall be held captive in the bonnet when the bonnet is removed from the valve body. The diaphragm assembly shall be of molded construction and shall have a Santoprene seating material. The valve shall be equipped with an internal filter as well as a self-cleaning metering rod, so only clean water can enter the solenoid chamber. 

The valve shall be available with an optional adjustable pressure-regulating device with a calibrated dial for setting of the outlet pressure. (The regulator shall be capable of adjusting the outlet pressure from between 20 and 100 PSI (1.4 to 7.0 bars; 138 to 689 kPa) when inlet pressure is 15 PSI (1.0 bars; 103 kPa) or greater than regulated outlet pressure.) The regulated downstream pressure shall remain constant regardless of variations in upstream pressure. The regulation shall be maintained when valve is manually operated with use of internal bleed valve.

The standard solenoid shall be a 24 VAC unit with a 350 mA inrush current and 190 mA holding current at 60 cycles and a 370 mA inrush current and 210 mA holding current at 50 cycles. When specified, the unit shall be equipped with a DC latching solenoid for use with 12-volt battery-operated controllers. The solenoid shall be an encapsulated, one-piece unit with captive plunger. It shall be equipped with manual internal bleed capability to release the upper chamber water to the downstream piping, allowing the valve to open.  The valve shall have a manual bleed screw that provides an additional method for manual operation of the valve.
D. PGV Jar Top Valves:

The valve shall be a normally closed, electronically-actuated, diaphragm-operated, remote-control valve. The valve will be capable of operating between___________and_____________PSI (bars; kPa) with a flow range of between________and________GPM (m3/hr; l/m). Pressure loss shall be ____________PSI (bars; kPa) maximum at_______GPM (m3/hr; l/m).

The valve shall be available in either a globe or angle configuration. All valve models will have Female National Pipe Thread (FNPT) inlets and outlets. When specified, the valve shall be configured with British Standard Pipe threads. An optional Male National Pipe Thread (MNPT) inlet and outlet model and a MNPT inlet  by  Poly Barb outlet model shall be available. Both the globe and angle valve models shall be available with an optional, non-rising stem-type, flow control mechanism. This mechanism will be operable with a slotted screwdriver or with a removable flow control handle. When specified for use with reclaimed water, a reclaimed water identifier handle shall be available.

The body and bonnet shall be molded of non-corrodible PVC, rated to 150 PSI (10.3 bars, 1034 kPa). Models with flow control capability shall have bonnets molded out of glass-reinforced nylon.  The diaphragm assembly shall be of molded construction.  The diaphragm shall be equipped with a serrated disc to screen water-borne contaminants, preventing them from reaching the metering area, and bleed ports of the valve. A perforated diaphragm support ring shall fit into the valve body just below the diaphragm to relieve stress on the diaphragm when the valve is closed.

The standard solenoid shall be a 24 VAC unit with a 350 mA inrush current and 190 mA holding current at 60 cycles and a 370 mA inrush current and 210 mA holding current at 50 cycles. When specified, the unit shall be equipped with a DC latching solenoid for use with 12-volt battery-operated controllers. The solenoid shall be an encapsulated, one-piece unit with captive plunger. It shall be equipped with manual internal bleed capability to release the upper chamber water to the downstream piping, allowing the valve to open.  The valve shall have an external manual bleed screw that provides an additional method of manual operation of the valve.
E. IBV Valves:

The valve shall be a normally closed, electronically-actuated, diaphragm-operated, remote-control valve. The valve will be capable of operating between___________and_____________PSI (bars; kPa) with a flow range of between________and________GPM (m3/hr; l/m). Pressure loss shall be ____________PSI (bars; kPa) maximum at_______GPM (m3/hr; l/m).

The valve shall be available in a globe body style with 1-,1-1/2-, 2- or 3-inch Female National Pipe Thread (FNPT) inlet and outlet. When specified, the valve shall be configured with British Standard Pipe threads. The valve shall be equipped with a flow control mechanism with removable handle that will regulate flow from full on to completely off. When specified for use with reclaimed water, a reclaimed water identifier handle shall be available.

The body and bonnet shall be constructed of solid brass rated to 220 PSI (15 bars, 1500 kPa). The bonnet bolts shall be serviceable with a slotted screwdriver, Phillips screwdriver, or a hex wrench, and shall be held captive in the bonnet when the bonnet is removed from the valve body. The diaphragm assembly shall be of molded construction, reinforced with nylon fabric and have a thermoplastic elastomer seating material. The valve shall be equipped with an internal filter as well as a self-cleaning metering rod, so only clean water can enter the solenoid chamber. A filter cleaning system, that cleans a stainless steel filter each time the valve opens and closes, shall be standard.  All metal parts internal to the valve shall be manufactured from corrosion-resistant stainless steel. 

The valve shall be available with an optional adjustable pressure regulating device with a calibrated dial for setting of the outlet pressure. (The regulator shall be capable of adjusting the outlet pressure from between 20 and 100 PSI (1.4 to 7.0 bars; 138 to 689 kPa) when inlet pressure is 15 PSI (1.0 bars; 103 kPa) or greater than regulated outlet pressure.) The regulated downstream pressure shall remain constant regardless of variations in upstream pressure. The regulation shall be maintained when valve is manually operated with use of internal bleed valve.  

The standard solenoid shall be a 24 VAC unit with a 350 mA inrush current and 190 mA holding current at 60 cycles and a 370 mA inrush current and 210 mA holding current at 50 cycles. When specified, the unit shall be equipped with a DC latching solenoid for use with battery-operated controllers. The solenoid shall be an encapsulated, one-piece unit with captive plunger. It shall be equipped with manual internal bleed capability to release the upper chamber water to the downstream piping, allowing the valve to open.
F. ICV Valves:

The valve shall be a normally closed, electronically-actuated, diaphragm-operated, remote-control valve. The valve will be capable of operating between___________and_____________PSI (bars; kPa) with a flow range of between________and________GPM (m3/hr; l/m). Pressure loss shall be ____________PSI (bars; kPa) maximum at_______GPM (m3/hr; l/m).

The valve shall be available in a globe configuration with 1-,1-1/2- or 2-inch models with the 3-inch model shall having a combination globe/angle body style. All valve models will have Female National Pipe Thread (FNPT) inlets and outlets. When specified, the valve shall be configured with British Standard Pipe threads. The valve shall be equipped with a flow control mechanism with removable handle that will regulate flow from full on to completely off. 

The body and bonnet shall be molded of non-corrodible, glass-reinforced nylon, rated to 220 PSI (15 bars, 1500 kPa). The body of the valve shall have brass inserts, with through-holes, which will accept the bonnet bolts. The bonnet bolts shall be serviceable with a slotted screwdriver, Phillips screwdriver, or a hex wrench, and shall be held captive in the bonnet when the bonnet is removed from the valve body. The diaphragm assembly shall be of molded construction, reinforced with nylon fabric and have a thermoplastic elastomer seating material. The valve shall be equipped with an internal filter as well as a self-cleaning metering rod, so only clean water can enter the solenoid chamber. An optional filter cleaning system, that cleans a stainless steel filter each time the valve opens and closes, shall be available.  All metal parts internal to the valve shall be manufactured from corrosion-resistant stainless steel. 

The valve shall be available with an optional adjustable pressure regulating device with a calibrated dial for setting of the outlet pressure. (The regulator shall be capable of adjusting the outlet pressure from between 20 and 100 PSI (1.4 to 7.0 bars; 138 to 689 kPa) when inlet pressure is 15 PSI (1.0 bars; 103 kPa) or greater than regulated outlet pressure.) The regulated downstream pressure shall remain constant regardless of variations in upstream pressure. The regulation shall be maintained when valve is manually operated with use of internal bleed valve.  The regulator should be capable of regulating upstream pressures from 35 psi to 220 psi.

The standard solenoid shall be a 24 VAC unit with a 350 mA inrush current and 190 mA holding current at 60 cycles and a 370 mA inrush current and 210 mA holding current at 50 cycles. When specified, the unit shall be equipped with a DC latching solenoid for use with battery-operated controllers. The solenoid shall be an encapsulated, one-piece unit with captive plunger. It shall be equipped with manual internal bleed capability to release the upper chamber water to the downstream piping, allowing the valve to open.

2.2 PIPES, TUBES, AND FITTINGS 

A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

G. PE Pipe with Controlled ID:  ASTM F 771, PE 3408 compound; SIDR 11.5 and SIDR 15.

1. Insert Fittings for PE Pipe:  ASTM D 2609, nylon or propylene plastic with barbed ends.  Include bands or other fasteners.

H. PE Pipe with Controlled OD:  ASTM F 771, PE 3408 compound, SDR 11.

1. PE Butt, Heat-Fusion Fittings:  ASTM D 3261.

2. PE Socket-Type Fittings:  ASTM D 2683.

I. PE Pressure Pipe:  AWWA C906, with DR of 7.3, 9, or 9.3 and PE compound number required to give pressure rating not less than [160 psig (1100 kPa)] [200 psig (1380 kPa)].

1. PE Butt, Heat-Fusion Fittings:  ASTM D 3261.

2. PE Socket-Type Fittings:  ASTM D 2683.

J. PVC Pipe:  ASTM D 1785, PVC 1120 compound, Schedules 40 and 80.

1. PVC Socket Fittings:  ASTM D 2466, Schedules 40 and 80.

2. PVC Threaded Fittings:  ASTM D 2464, Schedule 80.

3. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket ends.

K. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, SDR 21 and SDR 26.

1. PVC Socket Fittings:  ASTM D 2467, Schedule 80.

2. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.

2.3
PIPING JOINING MATERIALS

A.
Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.

B.
Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.
2.4
MISCELLANEOUS PIPING SPECIALTIES

A.
Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.

B. Pressure Gauges:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

C. Sleeves:  Sleeves for pipes passing beneath paving shall conform to ASTM D2241, Schedule 40. Minimum diameter of 2 inch or 2 sizes larger than pipe scheduled to pass through them.

D. PVC Solvent Cement:  Cement shall conform to ASTM D2564.

E. Swing Joint Connections: Connections between heads and laterals shall be thick wall, flexible, polyethylene pipe with fittings that have male barbs on one end and either male or female screw ends opposite.  Glue fittings and female barb adapters are not allowed.

F. Provide watertight connectors for valve wiring connections.

G. Valve boxes shall be provided for each valve installation shown on the plans.  No irrigation valve box shall be placed in pavement areas unless otherwise shown on the Drawings.

1. When used with single valve, provide Economy Turf Box with green colored snap fit cover labeled "Valve Box".

2. When used with 2 or more valves, provide Jumbo Box with 20 inch x 14 inch cover opening with cover labeled "Control Valve".

H. Manual or Automatic drain valves shall be as called out on plan or equal.

I. Control Wire:  Number 14-size minimum copper wire, U. L. approved for underground direct burial.

1. Colored wire shall have same color-coding as shown on controller.

2. Provide single wire from controller to each valve.

3. Provide common neutral from controller to each valve.

J. Backflow Preventers:  Comply with requirements and codes of local governing authority regarding backflow prevention.

1. Provide the necessary materials, insulation/draining capabilities, and insulated fiberglass enclosure, dark green in color. 

2. Backflow preventers shall be type suitable for use in high hazard cross connection to potable water system as manufactured by one of the following manufacturer’s:  Watts Regulator Company, Febco, or Wilkins.

a. Reduced pressure backflow preventers shall be ASSE # 1013 and labeled accordingly. 

b. Double check valve assembly backflow preventers shall be ASSE # 1015 and labeled accordingly.

c. In absence of local codes or requirements, provide double check assembly backflow preventer installed in strict accordance with manufacturer's written instructions.

L. Meter box shall conform to requirements of local utility company.

PART 3 -  EXECUTION

3.1 EARTHWORK

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

3.2 PREPARATION

A. Set stakes to identify locations of proposed irrigation system.
3.3 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.
B. Remove dirt, and debris from inside and outside of pipe and fittings before assembly.

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

D. PE Piping Fastener Joints:  Join with insert fittings and bands or fasteners according to piping manufacturer's written instructions.

E. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.

1. Plain-End PE Pipe and Fittings:  Use butt fusion.

2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion.

F. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.

2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.

3. PVC Nonpressure Piping:  Join according to ASTM D 2855.

3.4 AUTOMATIC CONTROL VALVE INSTALLATION

A. Install automatic control valves per Hunter Industries, Incorporated written recommendations.

B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) below or beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas.

3.5 CONNECTIONS

A. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.

B. Connect wiring between controllers and automatic control valves.

3.6 IDENTIFICATION

A. Identify system components.  Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

B. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

3.7 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

C. Tests and Inspections:

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.

2. Operational Test:  After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

D. Any irrigation product will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.8 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Verify that automatic control valves are installed and connected according to the Contract Documents.

3. Verify that electrical wiring installation complies with manufacturer's submittal.

3.9 ADJUSTING

A. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.

3.10 CLEANING

A. Flush dirt and debris from piping before installing sprinklers and other devices.

3.11 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves.
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