SECTION 328423.05- PLANTING IRRIGATION – SENSORS
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. Sensors including installation.
B. Related Sections include the following:

1. 328400 – Irrigation Systems.

2. 328413.00 – Drip Irrigation

3. 328423.01 – Automatic Control Valves.

4. 328423.02 – Sprinklers.

5. 328423.03 – Quick Couplers.

6. 328423.04 – Controllers.

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. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during flow.

B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.

C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.

D. 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 Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent irrigation coverage of areas indicated.

C. American Society of Safety Engineers

1. ASSE 1013 – Performance Requirements for Reduced Pressure Principle Backflow Preventers and Reduced Pressure Fire Protection Principle Backflow Preventers.

2. ASSE 1015 – Performance Requirements for Double Check Backflow Prevention Assemblies and Double Check Fire Protection Backflow Prevention Assemblies.

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. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.

G. Field quality-control reports.

H. Operation and Maintenance Data:  For sensors to include in operation and maintenance manuals.
I. Warranties for each component warranted by manufacturer.
1.6 QUALITY ASSURANCE

A. Installer Qualifications:  The sensors shall be installed in accordance with the manufacturer’s published instructions. The system shall carry a warranty as advertised by Hunter Industries Incorporated for the specific series shown on the drawings. The sensors shall be 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 sensors with factory-applied identification.  Provide shipping, storage, and handling to prevent damage and to prevent entrance of dirt, debris, and moisture.

B. Store products as recommended by Hunter Industries Incorporated.
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 SENSORS
A.
GENERAL

1.
Sensor assemblies must include all components to meet requirements.
2.
Sensors shall be Hunter as indicated on construction drawings.

3.
Components shall be appropriate to meet demands of the system. 

B.
CLIMATE-SENSING IRRIGATION CONTROL


1.

ET System:

The control system shall automatically calculate a program and run times for designated stations based on a local evapo-transpiration sensor, connected to a compatible automatic irrigation controller via SmartPort interface. The ET system shall conserve water and promote healthy plants by calculating climate-based automated irrigation for each zone, using the Management Allowable Depletion methodology recognized by irrigation industry professionals.

The ET system shall include only local evapo-transpiration data, “local data” being defined as sensed climatological conditions within the immediate coverage area of the irrigation system, from a sensor dedicated to that purpose. The ET system shall not require broadcast, subscription, or other generalized weather data, and shall function  as a standalone ET-based irrigation system when directly connected to a compatible automatic irrigation controller of up to 48 stations.

The ET system shall consist of two physical components, including an ET Sensor mounted in an optimum location for measurement of climatological data, and an ET Module, containing station database information which shall be connected to the irrigation controller’s SmartPort.

Flow sensors may be connected to the controller for detection of line breaks or other abnormal conditions, but no other “click” type environment sensors shall be connected to the irrigation controller when the ET system is in use.

The ET Sensor shall be pole or post mounted within 100 ft./33m of the irrigation controller. The ET Sensor shall include individual sensors for solar radiation, relative humidity, and air temperature, and shall also include a rain gauge reading in .01”/.254mm increments, and all sensors shall be integrated into a single sensor array. The ET Sensor shall include a programmable built-in Prevailing Wind Compensation factor, switch adjustable, allowing automatic adjustment from 1 to 7 mph/1.6 to 11.2kph for average prevailing winds. [The Prevailing Wind Compensation factor shall be bypassed automatically if ET WIND is connected to the Sensor array.]

The ET system shall automatically terminate irrigation when natural rainfall is sensed, and shall have an adjustable rain shutdown threshold in .01”/.254mm per hour increments. The ET system shall also inhibit irrigation when sensed air temperature nears freezing conditions. The ET system shall measure rainfall and shall add a percentage of natural rainfall to the soil reservoir, to save automatic irrigation water.

When equipped with ET WIND, the ET system shall automatically inhibit irrigation in windy conditions.

The ET Sensor shall be mounted approximately 6 ft./2m above a representative irrigated plant area in direct sunlight, and shall not be mounted within the spray or stream of any irrigation device. The ET Sensor shall connect all power and communications over a single pair of 18 AWG/1mm wires from the ET Module, and shall not require additional external power connections of any kind.

[The ET Sensor shall include an additional sensor for wind speed, installed on the sensor array platform with an integrated bracket, for increased accuracy of evapo-transpiration calculation. The sensor platform, when equipped with the wind sensor, shall not be mounted within 15 ft/5m of any wall or structure which inhibits wind measurement in the irrigated area.]

The ET system shall include a station database for each ET-adjusted zone of irrigation up to 48 stations, and shall apply the local ET to calculate a Management Allowable Depletion (MAD) of water for the root zone of each designated station. The station database and user interface controls shall reside in an outdoor, wall-mounted control (or ET Module), located next to the irrigation controller and connected via the SmartPort. The ET Module shall require low-voltage power only, and shall receive all necessary power via the standard three-wire SmartPort connection. The ET Module shall be programmable in either inches or millimeters. The ET Module shall have non-volatile memory for all user-programmed information, and a lithium battery for retaining clock “real time” for up to one year without external power.

The user-programmed database shall include station (or zone) specific data for Plant Types, including crop coefficients. The ET system shall provide a menu including typical Turf, Shrub, Groundcover, Vine, Tree, Perennial, and Desert categories of plants, and shall include selection of typical varieties within each category, including representative crop coefficients for up to 32 selected varieties of typical landscape plantings. The Plant Type settings shall also include the ability for the user to create a Custom crop coefficient for each zone.

The user-programmed database shall include station (or zone) specific data for soil, slope, and shade characteristics for each station. The user shall be able to select soil texture based on the Water Use Classifications of Landscape Species (WUCOLS) standards, percentage of slope for prevention of runoff, and degree of sun exposure for adjustment from the sensed solar radiation.

The user-programmed database shall include station (or zone) specific data for each sprinkler type, including Rotors, Sprays, Drip, and Bubblers, and a representative precipitation rate for each type. The ET system shall permit either selection from the menu of typical irrigation devices and precipitation rates, or a customizable precipitation rate for stations or zones which have been measured with catchments.

The ET system shall permit the user to designate permissible days on which to water and a start time for irrigation, if watering events are determined to occur on a permissible water day. The ET system shall have user-selectable automatic Daylight Savings Time adjustment.

The ET system shall perform a look-ahead calculation to check whether upcoming non-water days will cause excess depletion of the soil reservoir, prior to the next permissible water day. The ET system shall also calculate minimum run times by zone, based on soil, plant, and sprinkler type to prevent shallow watering.  

The ET system shall update the system ET factor on an hourly basis, and shall accumulate ET and assess watering needs on a daily basis.

The ET system shall permit histories of most recent irrigation events to be viewed with time and date of last irrigation, including total run time and number of cycles, by station.

The ET system shall include an optionally-enabled, ET-based, “WiltGard” feature to prevent plant damage in environmental extremes. The WiltGard feature shall trigger emergency watering outside of the normal day schedule or start time, if the Management Allowable Depletion level is determined to be immediately harmful to the irrigated species, by zone. The irrigation applied in a WiltGard response shall be calculated based on the database for each zone, and such applications shall be added to the soil reservoir for Management Allowable Depletion calculation. The WiltGard feature must be user selectable, and may set On or Off at any time by the system operator.

The ET Module shall permit Manual override of the daily ET from the control panel, and shall also permit ET-based irrigation to be disabled without disconnection of the Module or Sensor.
The ET system shall permit non-ET adjusted stations to run in the irrigation controller’s other programs, on a typical Day-Start-Run Time sequential schedule, provided the ET stations do not overlap the non-ET programs. Connection of the ET system to the irrigation controller shall not inhibit the function of the controller’s remote control features for maintenance operations or manual watering.

The ET system shall be fully functional with 24VAC input or less, with a max current draw of 20ma,  and shall not require a dedicated high-voltage transformer or connection. The ET system shall be CE [C-tick] approved.

The ET System shall be Hunter Industries Model ET SYSTEM.

The Wind speed sensor shall be Hunter Industries Model ET WIND.

The compatible irrigation controllers shall be Hunter Industries Model [Pro-C, ICC, ACC] equipped with SmartPorts,

When specified, the sensor portion of the ET System may be used with the Hunter IMMS Central Control system.


C
FLOW-SHUT OFF DEVICE



1.

Flow-Clik:
The flow shut-off device shall be capable of interrupting the power from the irrigation controller to the valves when flow in the system exceeds a pre-selected amount.

The device shall be of a two-piece configuration with a sensor unit and a programmable interface panel. The interface panel shall be wired directly to the irrigation controller and mounted in close proximity to the controller. The sensor unit shall be wired to the interface panel and shall be housed in a PVC sensor body. The sensor bodies shall be available in 1, 1.5, 2, 3, and 4-inch Schedule 40 PVC and 1.5, 2, and 3-inch Schedule 80 PVC. 

The sensor shall be of a magnetic impeller-type design. The sensor circuitry shall be housed in a corrosion resistant plastic casing, completely sealed, and waterproof.  The interface panel shall be enclosed in a durable, weather-resistant, locking plastic case designed for indoor or outdoor mounting.

The interface panel shall have a system calibration button that calibrates the sensor to the highest zone flow while running. All adjustments to the interrupt period and system start-up delay shall be accomplished through two dials on the interface panel. Feedback on system performance shall be provided by LEDs on the interface panel and shall indicate if power is applied to the device and if flow is acceptable.   The programmable interface panel shall provide for a start-up delay of 0 seconds to 300 seconds to allow for system stabilization before detecting for overflow conditions.   Interrupt period shall be programmable from 2 minutes to 60 minutes, along with a manual reset function.

The device shall be installed in accordance with the manufacturer’s published instructions.
D.
FREEZE SENSOR
1. Freeze-Clik:

The freeze sensor shall be capable of interrupting the power from the irrigation controller to the valves when ambient air temperature falls below 37 degrees Fahrenheit (3 degrees Centigrade). 

The freeze sensor circuitry shall be housed in a UV and corrosion resistant plastic casing and the sensing element shall be encased in epoxy. The switch shall be rated at 24 VAC, 6 amps.

When specified as reverse switching, the unit will open below 37 degrees Fahrenheit (3 degrees Centigrade).



The sensor shall be installed in accordance with the manufacturer’s published instructions.
E.
RAIN SENSORS

1.

Mini-Clik:

The rain sensor shall be capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount.

The rain sensor circuitry shall be housed in a UV and corrosion resistant plastic casing and shall utilize hygroscopic disks to activate a switch in the unit. The standard switch shall be rated at 24 VAC, 5 A. An optional high-voltage model with a switch rated at 10 amps and ¼ HP at 125/250 VAC shall also be available.

The sensor shall be adjustable, using settings on the unit to measure rainfall quantities of 1/8” to 1”. The reset rate of the unit shall be adjustable by turning a plastic collar on the device that regulates an opening, thus varying the rate of evaporation from the disks.

The sensor shall have an integral, adjustable, aluminum, mounting bracket that allows installation on angled, as well as perpendicular surfaces.

When specified, the unit will come equipped with a ½” female threaded inlet to accommodate conduit mount applications. It shall also be available in a high-voltage model for 110/220 VAC applications.

An optional stainless-steel enclosed sensor shall be available for sites that require a more vandal-resistant device.
The sensor shall be installed in accordance with the manufacturer’s published instructions.

2.

Rain-Clik:

The rain sensor shall be capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount.

The rain sensor circuitry shall be housed in an UV and corrosion resistant plastic casing and shall utilize 2 sets of hygroscopic disks to activate switches in the unit. One switch will be for the total rainfall compensation unit and the other for the Quick Response( unit. The Quick Response( unit will turn off the irrigation system within 5 minutes of the onset of precipitation, depending on the intensity. 

The sensor shall be adjustable by turning a plastic collar on the device that regulates an opening, thus varying the rate of evaporation from the disks.

The sensor shall have an integral, adjustable, aluminum, mounting bracket that allows installation on angled, as well as perpendicular surfaces. The sensor shall have a mounting option that allows for installation on a rain gutter.

The sensor shall be installed in accordance with the manufacturer’s published instructions.

F.
WIND SENSOR


1.

Wind-clik:
The wind sensor shall be capable of interrupting the power from the irrigation controller to the valves when wind speed exceeds a set rate. The sensor can be set to actuate at various wind speeds from a minimum of 12 miles per hour (19.3 kilometers per hour) to a maximum of 35 miles per hour (56.3 kilometers per hour). The sensor shall also have an adjustable reset for wind speeds of between 8 and 24 miles per hour (12.8 to 38.6 kilometers per hour).

The wind sensor circuitry shall be housed in a corrosion resistant PVC casing. The switch shall be rated at 24 VAC, 5 amps.

The sensor shall have an integral, mounting adapter that allows installation on 2” PVC pipe or ½” conduit.

The sensor shall be installed in accordance with the manufacturer’s published instructions.

G.
WIRELESS RAIN SENSOR


1.

Wireless Rain-Clik:

The rain sensor shall be capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount.

The rain sensor shall be of a two-piece configuration with a transmitting unit and a receiving unit. The receiving unit shall be wired directly to the irrigation controller and mounted in close proximity to the controller. The transmitter unit may be mounted up to 1000 feet away from the receiver. The receiver unit shall also have a built-in bypass switch to allow for overriding of the sensor. The unit shall be available in a 315 MHz model (North America), and a 433 MHz model (Europe, Australia, and other markets) to meet local codes. 

The rain sensor circuitry shall be housed in an UV and corrosion resistant plastic casing and shall utilize 2 sets of hygroscopic disks to activate switches in the unit. One switch will be for the total rainfall compensation unit and the other for the Quick Response( unit. The Quick Response( unit will turn off the irrigation system within 5 minutes of the onset of precipitation, depending on the intensity. 

The sensor shall be adjustable by turning a plastic collar on the device that regulates an opening, thus varying the rate of evaporation from the disks.

The sensor shall have an integral, adjustable, aluminum, mounting bracket that allows installation on angled, as well as perpendicular surfaces. The sensor shall have a mounting option that allows for installation on a rain gutter.

The sensor shall be installed in accordance with the manufacturer’s published instructions.

H.
WIRELESS RAIN FREEZE SENSOR


1.

Wireless Rain/Freeze-Clik:

The sensor shall be capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount, or when ambient air temperature falls below 37 degrees Fahrenheit (3 degrees Centigrade). 

The sensor shall be of a two-piece configuration with a transmitting unit and a receiving unit. The receiving unit shall be wired directly to the irrigation controller and mounted in close proximity to the controller. The transmitter unit may be mounted up to 1000 feet away from the receiver. The receiver unit shall also have a built-in bypass switch to allow for overriding of the sensor. The unit shall be available in a 315 MHz model (North America), and a 433 MHz model (Europe, Australia, and other markets) to meet local codes. 

The rain sensor circuitry shall be housed in an UV and corrosion resistant plastic casing and shall utilize 2 sets of hygroscopic disks to activate switches in the unit. One switch will be for the total rainfall compensation unit and the other for the Quick Response( unit. The Quick Response( unit will turn off the irrigation system within 5 minutes of the onset of precipitation, depending on the intensity. 

The sensor shall be adjustable by turning a plastic collar on the device that regulates an opening, thus varying the rate of evaporation from the disks.

The freeze sensor circuitry shall be housed in a UV and corrosion resistant plastic casing and the sensing element shall be encased in epoxy. The switch shall be rated at 24 VAC, 6 amps.

The sensor shall have an integral, adjustable, aluminum, mounting bracket that allows installation on angled, as well as perpendicular surfaces. The sensor shall have a mounting option that allows for installation on a rain gutter.

The sensor shall be installed in accordance with the manufacturer’s published instructions.

I.
CLIMATE-SENSING IRRIGATION CONTROL


1.

Solar Sync:

The Solar Sync shall automatically adjust run times for controller stations based on a local evapo-transpiration sensor, connected to a compatible automatic irrigation controller via SmartPort interface. 

The Solar Sync shall include only local evapo-transpiration data, “local data” being defined as sensed climatological conditions within the immediate coverage area of the irrigation system, from a sensor dedicated to that purpose. The Solar Sync shall not require broadcast, subscription, or other generalized weather data, and shall function as a standalone ET-based irrigation system when directly connected to a compatible automatic irrigation controller of up to 48 stations.

The Solar Sync shall consist of two physical components, including a Solar Sync Sensor mounted in an optimum location for measurement of climatological data, and a module, containing 

database information which shall be connected to the irrigation controller’s SmartPort.

The Solar Sync Sensor shall be mounted within 200 ft./60m of the irrigation controller. The Solar Sync Sensor shall include individual sensors for solar radiation, and air temperature, and shall also include a rain sensor. The rain sensor shall be capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount.

The rain sensor circuitry shall utilize 2 sets of hygroscopic disks to activate switches in the unit. One switch will be for the total rainfall compensation unit and the other for the Quick Response( unit. The Quick Response( unit will turn off the irrigation system within 5 minutes of the onset of precipitation, depending on the intensity. 

The sensor shall be adjustable by turning a plastic collar on the device that regulates an opening, thus varying the rate of evaporation from the disks.

In addition, the built-in temperature sensor shall be capable of interrupting the power from the irrigation controller to the valves when ambient air temperature falls below 37 degrees Fahrenheit (3 degrees Centigrade). 

All sensors shall be integrated into a single array, and shall be housed in an UV and corrosion resistant plastic casing. 

The sensor shall have an integral, adjustable, aluminum, mounting bracket that allows installation on angled, as well as perpendicular surfaces. The sensor shall have a mounting option that allows for installation on a rain gutter.

The Solar Sync shall permit the user to designate a no water window that prevents any irrigation from occurring during a specific period of the day. 

The Solar Sync shall be fully functional with 24VAC input or less, with a max current draw of 25ma, and shall not require a dedicated high-voltage transformer or connection. The Solar Sync system shall be CE [C-tick] approved.

The Solar Sync shall be installed in accordance with the manufacturer’s published instructions.

J.
WIND, RAIN AND TEMPERATURE SENSOR


1.

Mini Weather Station:

The Mini-Weather Station shall be a combination of the Mini-Clik rain sensor and the Wind-Clik wind sensor. When specified, the weather station shall also contain the Freeze-Clik freeze sensor.

The wind sensor portion of the weather station shall be capable of interrupting the power from the irrigation controller to the valves when wind speed exceeds a set rate. The sensor can be set to actuate at various wind speeds from a minimum of 12 miles per hour (19.3 kilometers per hour) to a maximum of 35 miles per hour (56.3 kilometers per hour). The sensor shall also have an adjustable reset for wind speeds of between 8 and 24 miles per hour (12.8 to 38.6 kilometers per hour).

The wind sensor circuitry shall be housed in a corrosion resistant PVC casing. The switch shall be rated at 24 VAC, 5 amps.

The rain sensor portion of the weather station shall be capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount.

The rain sensor circuitry shall be housed in a UV and corrosion resistant plastic casing and shall utilize hygroscopic disks to activate a switch in the unit. The sensor shall be adjustable, using settings on the unit to measure rainfall quantities of 1/8” to 1”. The reset rate of the unit shall be adjustable by turning a plastic collar on the device that regulates an opening, thus varying the rate of evaporation from the disks.

When specified, the freeze sensor portion of the weather station shall be capable of interrupting the power from the irrigation controller to the valves when ambient air temperature falls below 37 degrees Fahrenheit (3 degrees Centigrade). 

The freeze sensor circuitry shall be housed in a UV and corrosion resistant plastic casing and the sensing element shall be encased in epoxy. The switch shall be rated at 24 VAC, 5 amps.

The Mini-Weather Station shall have an integral, mounting adapter that allows installation on 2” PVC pipe.

The weather station shall be installed in accordance with the manufacturer’s published instructions.
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.

B. 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.

C. 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.

D. 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.

E. 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.

F. 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 preventors 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 preventors shall be ASSE # 1013 and labeled accordingly. 

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

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

G. Meter box shall conform to requirements of local utility company.
PART 3 -  EXECUTION

3.1 PREPARATION

A. Pressure/Flow Test:  Perform calculations according to the Irrigation Association’s 3-Step Method.  Provide written calculations to the Owner including the following site information:

1. Static or residual pressure at the POC.

2. Calculation of pressure for “worst case” sprinkler head.

3. Calculation of GPM per zone. 

B. Prior to installation, receive approval from General Contractor to proceed with construction.

C. Contractor shall field verify all aboveground and underground utilities prior to start of work.

3.2 EARTHWORK

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

1. Excavate trench to proper depth as shown or specified.

2. Minimum trench width shall be 3 1/2 inches.

3. Overexcavate trenches deeper than required in soils containing rock or other hard material that might damage pipe and backfill to proper depth with selected fine earth or sand.

4. Backfill and hand tamp overexcavation prior to installing piping.

5. Keep trenches free of obstructions and debris that would damage pipe.

6. Sprinkler piping shall not be installed in same trench as heating duct, electric ducts, storm and sanitary sewer lines, water and gas mains.

B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below subgrade under pavement and slabs.

C. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 3/4 to 3 inches (19 to 75 mm), to 12 inches (300 mm) below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt and backfill remainder with excavated material.

D. Provide minimum cover over top of underground piping according to the following:

1. Irrigation Main Piping:  Minimum depth of 36 inches (900 mm) below finished grade, or not less than 18 inches (450 mm) below average local frost depth, whichever is deeper.

2. Circuit Piping:  12 inches (300 mm).

3. Drain Piping:  12 inches (300 mm).

4. Sleeves:  24 inches (600 mm).

3.3 PIPING INSTALLATION

A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.

B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.

C. Install piping free of sags and bends.

D. Install groups of pipes parallel to each other, spaced to permit valve servicing.

E. Install fittings for changes in direction and branch connections.

F. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.

G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.

H. Install underground thermoplastic piping according to ASTM D 2774 and ASTM F 690.

I. Install expansion loops in control-valve boxes for plastic piping.

J. Lay piping on solid subbase, uniformly sloped without humps or depressions.

K. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.

L. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet.  Install shutoff valve on outlet.  Install aboveground or in control-valve boxes.

M. Water Hammer Arresters:  Install between connection to building main and circuit valves aboveground or in control-valve boxes.

N. Install piping in sleeves under parking lots, roadways, and sidewalks.

O. Install sleeves made of Schedule 40 or Schedule 80 PVC pipe and socket fittings, and solvent-cemented joints.  See drawings.
P. Install transition fittings for plastic-to-metal pipe connections according to the following:

1. Underground Piping:

a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.

b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.

2. Aboveground Piping:

a. NPS 2 (DN 50) and Smaller:  Plastic-to-metal transition fittings or unions.

b. NPS 2 (DN 50) and Larger:  Use dielectric flange kits with one plastic flange.

Q. Install dielectric fittings for dissimilar-metal pipe connections according to the following:

1. Underground Piping:

a. NPS 2 (DN 50) and Smaller:  Dielectric coupling or dielectric nipple.

b. NPS 2-1/2 (DN 65) and Larger:  Prohibited except in control-valve box.

2. Aboveground Piping:

a. NPS 2 (DN 50) and Smaller:  Dielectric union.

b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Dielectric flange.

c. NPS 5 (DN 125) and Larger:  Dielectric flange kit.

3. Piping in Control-Valve Boxes:

a. NPS 2 (DN 50) and Smaller:  Dielectric union.

b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Dielectric flange.

c. NPS 5 (DN 125) and Larger:  Dielectric flange kit.

3.4 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 damaged.
D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

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

F. 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.

G. 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.

3.5 VALVE INSTALLATION

A. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.

B. Underground Iron Gate Valves, Resilient Seat:  Comply with AWWA C600 and AWWA M44.  Install in valve casing with top flush with grade.

1. Install valves and PVC pipe with restrained, gasketed joints.

C. Aboveground Valves:  Install as components of connected piping system.

D. Pressure-Reducing Valves:  Install in boxes for automatic control valves or aboveground between shutoff valves. Install full-size valved bypass.

E. Throttling Valves:  Install in underground piping in boxes for automatic control valves.

F. Drain Valves:  Install in underground piping in boxes for automatic control valves.

3.6 SPRINKLER INSTALLATION

A. Install sprinklers after hydrostatic test is completed.

B. Install sprinklers at manufacturer's recommended heights.

C. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

3.7 SENSOR INSTALLATION

A. Install sensor assemblies per written Hunter recommendations.
3.8 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION

A. Equipment Mounting:  Install interior controllers on floor, concrete bases or wall as shown on drawings.

1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

B. Equipment Mounting:  Install exterior freestanding controllers on precast concrete bases.

1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

C. 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.

3.9 CONNECTIONS

A. Comply with requirements for piping specified in Division 22 Section "Facility Water Distribution Piping" for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general arrangement of piping, fittings, and specialties.

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

C. Connect wiring between controllers and automatic control valves.

3.10 IDENTIFICATION

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

B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.

1. Text:  In addition to identifying unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

C. 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.

3.11 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.

3.12 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 controllers are installed and connected according to the Contract Documents.

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

3.13 ADJUSTING

A. Adjust settings of controllers.

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

C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with, or not more than 1/2 inch (13 mm) above, finish grade.

3.14 CLEANING

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

3.15 DEMONSTRATION

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