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PLANTING IRRIGATION
GENERAL
SUMMARY
Section includes piping, valves, sprinklers, specialties, controls, controller, and wiring for automatically controlled irrigation system.
PERFORMANCE REQUIREMENTS
Provide 100 percent water-coverage irrigation system for lawns and exterior plants for this project and areas affected by the construction of this project.
Location of Sprinklers and Specialties:  Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent water coverage of turf and planting areas indicated.
Minimum Working Pressures:  The minimum pressure rating requirement for valves and specialties, unless otherwise approved, is 200 psig. Piping shall not be less than Schedule 40 PVC. 
System shall use pop-up turf stream rotor, spray head, or basin spray bubblers.  System components shall conform to UCI FM campus standard details.
System shall use controller specified with built-in Central Communication (two-way cellular wireless modem) to provide remote setup and programming, monitoring, and real-time notification of field alerts anywhere internet access (through a secure login and password) can be obtained.
ACTION SUBMITTALS
Product Data: For each type of product and controller indicated or required.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.  Clearly indicate model and options being furnished.
Shop Drawings:  Show irrigation system piping, including plan layout, and locations, types, sizes, capacities, and flow characteristics of irrigation system piping components.  Include valves, piping, sprinklers and devices, accessories, controls, and wiring.  Show areas of sprinkler spray and overspray.  Show wire size and number of conductors for each control cable.
Retain first paragraph below if equipment includes wiring.
Wiring Diagrams: For power, signal, and control wiring.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For sprinklers, controllers, and automatic control valves to include in operation and maintenance manuals.
QUALITY ASSURANCE
Installer Qualifications: An employer of irrigation workers with a minimum of ten years’ experience.
Electrical Components, Devices, and Accessories: Listed and labeled as defined in California Electric Code, by a qualified testing agency, and marked for intended location and application.
DELIVERY, STORAGE, AND HANDLING
Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
PROJECT CONDITIONS
Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by the University unless permitted under the following conditions and then only after arranging to provide temporary water service in accordance with to requirements indicated:
Notify University’s Representative no fewer than 14 days in advance of proposed interruption of water service.
Do not proceed with interruption of water service without University Representative’s written permission.
WARRANTY
Provide controller with a ten year warranty. 
PRODUCTS
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers listed.
[bookmark: OLE_LINK3][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01 Product Substitutions.  Specific procedures must be followed before use of an unnamed product or manufacturer.  
PIPES, TUBES, AND FITTINGS
Hard Copper Tube:  ASTM B 88, Type K, water tube, drawn temper.
Copper Pressure Fittings:  ASME B16.22, wrought- copper, solder-joint fittings. 
Bronze Flanges:  ASME B16.24, Class 150, solder-joint or threaded 
Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
PVC Pipe:  ASTM D1785, PVC 1120 compound, Schedule 40, purple color.
PVC Socket Fittings, Schedule 40:  ASTM D2466.
PVC Pipe:  ASTM D1785, PVC 1120 compound, Schedule 80, purple color.
PVC Socket Fittings, Schedule 80:  ASTM D2467.
PVC Pressure-Rated Pipe:  AWWA C900, DR 14, purple color, with bell-and-spigot or double-bell ends.  Include elastomeric gasket in each bell.
Restraint Devices for PVC Pipe:  Uni-Flange Series 1300, or equal.
Transition Fittings: Refer to Division 33 Section "Common Work Results for Utilities” for transition fittings.
Refer to Division 33 Section "Common Work Results for Utilities” for commonly used joining materials.
VALVES
AWWA, Cast-Iron Gate Valves:  AWWA C509, resilient-seated, non-rising-stem, cast or ductile-iron body and bonnet; with stainless steel stem and 2-inch square operating nut for buried main shutoff valves 2½-inches and larger. Valves shall be coated with Reclaimed Water Purple and specifically designed and rated for use with reclaimed water. 
Minimum Working Pressure:  200 psig
End Connections:  flanged, restrained mechanical joint, or threaded
Coating:  Epoxy on interior and exterior complying with AWWA C550
Bolts, nuts and washers:  Stainless steel
Manufacturers:
American AVK Model X5/XEX
Or equal
Valve Boxes: Comply with UCI FM campus standard details. 
Operating Wrenches:  Furnish total of one steel, tee handle operating wrench with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
Ball Valves: Threaded bronze with fluorocarbon-coated brass ball or stainless steel ball.
Manufacturers:
Ford Meter Box Co. Model No. FB500, FB1102, and FB1700.
Mueller 300
Or Equal. 
Bronze Automatic Main (Master) Control Valves:  Cast-bronze body, normally open, diaphragm type with manual flow adjustment, epoxy coated and operated by 24-V ac solenoid.
Manufacturers:
Griswold Controls Model No. 2160.
Or equal.
Plastic Automatic Zone Control (remote control) Valves:  Molded-plastic body, normally closed, diaphragm type with manual flow adjustment, and operated by 24-V ac solenoid Commercial rated plastic valve for use with non-potable water.
Manufacturers:
Rain Bird Sprinkler Mfg. Corp., PESB-R Series.
Or equal.
CONTROL-VALVE BOXES
Plastic Control-Valve Boxes:  Box and bolt -down cover purple color, with open bottom and openings for piping; designed for installing flush with commercial specification grade.  These boxes are for use in grass areas only.  Include size as required for valves and service.
Shape:  Round or Rectangular.
Sidewall Material:  HDPE or polymer (Purple).
Cover Material:  HDPE or Polymer concrete (Purple).
Lettering:  as shown on University’s standard details.
Manufacturers:
Corson/Brooks Industries LLC.
NDS, Inc.
New Basis.
Or equal.
Polymer-Concrete Control-Valve Boxes:  Box and bolt down cover, with open bottom and openings for piping; designed for installing flush with grade.  These boxes are for use in sidewalks and plazas where there might be light vehicular traffic.  Include size as required for valves and service.
Shape:  Round or Rectangular.
Sidewall Material:  Polymer concrete with lateral and vertical sidewall design loading of 5000 lbf, minimum, over 10 x 10 inches square (Purple).
Cover Material:  Polymer concrete with cover design loading of 5000 lbf, minimum, over 10 by 10 inches square (Purple).
Lettering:  as shown on UCI FM Campus Standard details.
Manufacturers:
Armorcast Products Co.
Carson/Brooks Industries LLC.
New Basis.
Or equal.
Drainage Backfill:  Cleaned crushed stone, graded from ¾ inch, minimum, to 1 inch, maximum.
Add specific features to paragraphs in this Article as required for applications.
SPRINKLERS
Edit this Article to suit Project. Use a legend on Drawings to show type, pressure requirement, and flow capacity of each sprinkler.
Description:  Brass or plastic housing and corrosion-resistant interior parts designed for uniform coverage over entire spray area indicated, at available water pressure.
Manufacturer:
Rain Bird Sprinkler Mfg. Corp.
Toro Company.
Or equal.
Sprinkler Nozzles:  Rain Bird MPR or Toro Company, 570Z series, 8, 10, 12, or 15-foot radius.
Bubbler Heads:  Rain Bird 1400 series or Toro Company 500 series, adjustable flow range, approximately 2-gpm.
Sprinkler Pop-up Bodies:  Rain Bird 1800 SAM series or Toro Company, 570Z-COM-PRX series 5, 6 or 12-inch plastic pop-up bodies with built-in check valves.
Sprinkler Pop-up Stream Rotor:  Rain Bird 5000 Series or Toro Company 340 series.
AUTOMATIC-CONTROLLER 
Manufacturers:
HydroPoint Data Systems: WeatherTRAK OptiFlow XR Series
Or equal
Standard Controller Features:
Station counts from 12 to 96 with modularity in 6-station increments up to 96.
Indoor/outdoor wall mount or optional pedestal style with key-locking enclosure or where indicated mount in existing control enclosure. 
Eight programs with seven independent water day patterns and schedules.  Each program has two start times up to 72 cycles, with one water window per program.  A second start time should be available for stations in “User” or “User with ET” mode.
Skip Days:  Automatically skips irrigation days and carries over required irrigation to the following water day when water windows are exceeded.
Independent station watering and watering day adjustment from -50% to +25% in 5% increments.
Compatible with normally-closed, wired, or wireless rain switches.
Compatible with normally open or normally closed master valves (maximum allowable in-rush current shall not exceed 1000mA for master valve output).
Preview mode that displays flow data and irrigation schedules for each station.
Reports menu providing accumulated totals of flow usage and station run time on a daily, weekly, and monthly basis.
Color-coded LEDs correspond to station outputs, master valve input, including delivery of 24 VAC on the station input/output board as a standard feature.  LEDs shall be used for troubleshooting and diagnosing of field issues.
Yearly 365-day calendar scheduling.
User-defined start times and water window.
Feature and firmware updates pushed over the air.
Up to four dedicated master valve terminal outputs for either normally open or closed models including a blue-colored LED that illuminates when in use.
12 to 30 stations support 1 master valve and 1 flow sensor
36 to 48 stations support up to 2 master valves and 2 flow sensors
72 stations support up to 3 master valves and 3 flow sensors
96 stations support up to 4 master valves and 4 flow sensors
Heavy duty transformer for simultaneous operation of multiple programs inclusive of a master valve,  and manual operation.
Seven independent water day modes.
Five-line, 24-character display with easy to follow programming
Selective rain pause from 1-200 days
Central (two-way) wireless communication to a central web link, accessed through a secure login and password.
Daily ET updated irrigation schedules with an 8-week go-forward schedule for observing schedules for low-water use or other deep-rooted plant material.
Controllers shall have diagnostics and alerts detection capable of:
Sixteen different alert functions inclusive of: continuous flow, mainline break, station high flow and leak detection.
Valve Conditions: shorts, over-current and no-connects (open circuits).
Communication: Show loss of communication connection. 
Hardware conflicts: Provide continual confirmation of terminal board operation.
Controller shall be capable of station-level flow sensing and alert notification from a single flow meter and master valve as a standard feature.  Flow requirements are as follows:
Directly compatible with flow sensors.
Preloaded K and Offset values that correspond with the size of the flow sensor.
Adjustable K and Offset values for special adaptations. 
The signal wire from the flow meter to the controller shall be connected directly to a dedicated flow input terminal and pulses can be read directly from the flow meter without any intermediate devices.
Central Management Capabilities:
Access to controllers shall be without dedicated computer hardware or software.
A dashboard overview of any major issues
Improved usability with fast and simple page navigation through the use of quick links, key words, mouse roll-up and right click functions
Current controller status overview single, multiple or all controllers in rain pause for a single or multiple days, including setting different day lengths for one or more controllers
Preview of each controller’s programming information including the ability to assign stations to another program or adjust a single or multiple stations on the same page
Remote controller setup and programming for a single or multiple controllers within an account from a single page.  Allow programming changes to one or more stations with a few mouse clicks
Remote controller setup or programming shall include all controller setup functions, program assignments, and flow sensor setups.
View controller history in the form of the following reports up to the last 3 years
Reports can be exported into a PDF or Excel file format for additional manipulations as needed.  Reports can be generated for an individual controller, a group of controllers or all controllers as needed.
Share a single rain sensor across multiple controllers.
Manual operate a single or group of stations remotely.  Manual operation of valves starts immediately and can be stopped at any time.
Set up and monitor water use for a single or multiple controllers if a known water allocation has been budgeted against actual usage when a flow sensor is in place.  Select monitoring flow values in:
Thousands of Gallons
hundreds of cubic feet (CCF)
Water budgeting to provide remaining usage in a flow value as well as remaining or overuse in percent.
View current controller alerts along with contextual page help that provides the following pop-up message with a mouse roll-over and right click:
Severity of alert
Definition of the alert
Possible cause of the alert
Possible remedies to the alert
Controller behavior for each alert, and
How to clear the alert.
Set up individual user Alert Notification Preferences to be received via email and/or text messages via cell phone.  
Hardware Features:
Dual-voltage transformer for usage in either 120 V or 220 V, single phase AC applications
Large power supply for multiple program operation for grow-in periods.
Interchangeable transformer mounting to accommodate AC power input from different directions.
Two different colored LEDs to verify delivery of AC and DC power to key components on the station input/output board for faster field troubleshooting.
Large screw less terminal blocks that can accommodate field wire in size from 12-22 gauge including two inputs per station.
Terminal blocks on one horizontal plane
Accessible interior space for field wires
Two field wire inputs per station output boards and a corresponding diagnostic LED as well as an LED for a master valve when in use.
Surge protection on the 24 V output board from 4-6 kV.
Station modularity in 6-station increments
24V output voltage can be verified in valve test mode.
Dedicated rain sensor, flow sensor and master valve terminals
Non-volatile memory to retain all programming information during a power outage for up to 10 years.  Time and date will be retained for a period of 7 to10 days.
UL and FCC approved.
Chassis mounted ground lug for additional lighting protection as a standard feature.
Electrical Specifications:
Input Power
120VAC ±10%, 60 Hz
Station Output Power:  24 VAC, 60 Hz
1.0 Amps (1,000 mA) per station output (24 VAC) per station max
1.0 Amps (1,000 mA) per station output (24 VAC) master valve
Total controller load:  3.0 Amps or 80 VA @ 25 VAC.
Consumptive Power
Idle state:  2.5 watts, maximum
Maximum power requirements for irrigation state:  70 watts
Power input of 120 VAC (±10%), 60 Hz capable of operating up to two 24 VAC solenoids per station while running a 24 VAC master valve output circuit:
Power supply overload, back-up 3.0 amp slow-blow fuse
Valve short detection thresholds are:
2,700 mA per station output before a “Valve Short” alert is triggered
1,000 mA per station output (maximum allowable in-rush and holding current draw before a “Station Over-current” is triggered
1,000 mA master valve output (maximum allowable in-rush and holding current draw before a “Station Over-current” valve is triggered
Current draw below 75 mA for station outputs and master valve outputs before a “Valve No-connect” or open circuit alert is triggered
Automated fuse overload protection which monitors accumulated station output draw during scheduled irrigation to prevent blown fuses and interruption of scheduled irrigation and risk to the landscape.  
Controller Enclosures
Controller will be housed within a NEMA 3R-rated, weather-resistant, UL-approved enclosure with a key-locking entry.
Enclosure shall be 18-gauge stainless steel.
Enclosure dimensions area (in inches, Width x Height x Depth):
Wall Mount – Powder-coated, Cold-rolled Steel or Stainless Steel
Wall Mount - 12-18 stations, 12½ x 17 x 5½
Wall Mount - 72 and 96 station, 2x units.
Pedestal Enclosures
Heavy Duty Front Entry – 12-48 stations, 18 x 36 x 10
Heavy Duty Sloped, Top Entry – 12-48 stations, 16 x 38 x 15½
Pre-assembled “Chassis” models designed to fit within “VIT Strongbox” enclosures or various sizes and material thicknesses with UL listing.
CH2 – heavy duty front entry pedestal, 18 x 36 x 10.
CH4 – heavy duty sloped, top-entry 16 x 38 x 15½
CH7 – made for Rain Bird ESP 13 x 13 top-entry enclosure.
Note:  Two chassis panels provided for 72 and 96 station units.
IRRIGATION SPECIALTIES
Pressure Gauges:  ASME B40.1.  Include 4½-inch diameter dial, dial range of 2 times system operating pressure, and bottom outlet.
Flow Sensor:  Data Industrial IR220 Series, fully compatible with controller.
Pressure Regulators:  Bronze housing, NPS ¾, with stainless steel, and PTFE internal parts and adjustment screw, and capable of controlling outlet pressure to approximately 20 psig.
Basket Strainer Units:  Hayward, series 72, or equal, flanged bronze body with stainless steel 80 mesh basket; of size and capacity required for devices downstream from unit.
Quick-Couplers:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, ¾-11.5NH threads for garden hose on outlet; and operating key.  L. R. Nelson Corporation 7645 Acme thread series and 7641 1-inch key and ¾ inch hose swivels #8811 for non-potable water use, to match UCI FM Campus Standard.
Quick Coupler Box: Ductile iron with stainless steel internal stabilizer, recessed cover, and two drain ports.
Manufacturers:
Leemco: Model LWB-12R
Or equal.
Wiring: UL 493, Type UF 600 volt, multiconductor, with solid-copper conductors and insulated cable; suitable for direct burial.
Control Wire: 14 gauge.
Common Wire: 12 gauge.
Flow Sensor Cable:  Paige Electrical direct burial, shielded, twisted copper 2-pair, with drain wire, 1-color coded wire.
Controller Cable:  Maxi-cable shall be provided for each controller from the Communications Unit.  Cable shall be in conduit.  Conductor construction is tin coated, soft drawn bare copper meeting the requirements of ASTM B33.  
Conductors: Copper, 14 AWG, or 12 AWG
Insulation: PVC, 0.060-inch minimum thickness
Outer Jacket: Polyethylene, 0.045-inch minimum thickness
Regency Wire & Cable, R7072D, or equal.
Waterproof Wire Connectors:  Positive, waterproof connections with wire inserted into dielectric Silicon sealant and suitable for direct burial, for use in electrical systems with 30 volts or less, Spears Dri-Splice model DS-100 or DS-500, or equal.
Valve Identification Tags:  Christy’s standard plastic tags, hot-stamped, for identification of electric control valves, flow sensors and master valves.
Encasement for Underground Metal Piping:  ASTM A674 or AWWA C105, PE film, 0.008-inch minimum thickness, tube or sheet, or 10-mil pipe tape wrapped in accordance with manufacturer’s instructions. 
Concrete Base:  Reinforced precast or field poured 3,000 psi Concrete with opening for wiring.  For field-poured refer to Division 03 Section "Cast-in-Place Concrete."
Sleeves under pavement: PVC Schedule-40 piping (Purple).
Morlex fittings are prohibited.
Warning and Identification tape shall be plastic and especially manufactured for locating and identifying buried utility pipe lines.  The color code shall be as directed by the University’s Representative.
EXECUTION
EARTHWORK
Install warning tape directly above pressure piping, 12 inches below finished grades, except 6 inches below subgrade under pavement and slabs.
Provide No. 12 insulated solid core copper tracer wire tied to pressure piping with plastic wire ties at 10 feet on center.  Attach tracer wire to valves and terminate in an accessible location 
Install piping and wiring in sleeves under sidewalks, roadways, parking lots, and other paved surfaces.
Install piping sleeves by boring or jacking under existing paving if possible.
Provide minimum cover over top of underground piping in accordance with to the following:
Irrigation Main Piping: 2½-inch and smaller shall be 18 inches; 3-inch to 6-inch shall be 24 inches; pipe larger than 6-inch shall be 30 inches.
Circuit Piping: 12 inches.
Piping Under Pavement:  30 inches.
PREPARATION
Set stakes to identify locations of proposed irrigation system.  Obtain University’s Representative's approval before excavation.
PIPING APPLICATIONS
Install components having pressure rating equal to or greater than system operating pressure.
Piping in control-valve boxes and aboveground may be joined with flanges instead of joints indicated.
Aboveground Irrigation Main Piping:  Normally, above-ground irrigation piping is prohibited.  Where directed by the University, use the following piping materials for each size range:
NPS 5 and Larger: Consult with University
NPS 4 and Smaller:  Type K hard copper tube, wrought-copper fittings, and soldered joints. Schedule 40 red brass pipe and class 150 cast red brass fittings. 
Temporary piping during construction may be Schedule 40, PVC purple pipe; socket-type PVC fittings; and solvent-cemented joints.
Underground Irrigation Main Piping:  Use the following piping materials for each size range:
NPS 3 and Smaller:  Schedule 80, PVC pipe and socket fittings, and solvent-cemented joints.
NPS 4 and Larger: C900 DR 14, PVC, pressure-rated pipe; fusion-bonded epoxy-coated mechanical joint fittings. All hardware below ground shall be stainless steel. 
Circuit Piping:  Use the following piping materials for each size range:
NPS 3 and Smaller:  Schedule 40, underground, PVC pipe and socket fittings; and solvent-cemented joints.
Underground Branches and Offsets at Sprinklers and Devices:  Schedule 80, PVC pipe; threaded PVC fittings; and threaded joints.
Risers to Aboveground Sprinklers and Specialties:  Schedule 80, PVC pipe and socket fittings; and solvent-cemented joints.
Sleeves:  Schedule 40, PVC pipe; and solvent-cemented joints.
Transition Fittings:  Use transition fittings for plastic-to-metal pipe connections in accordance with to the following:
Couplings:
Underground Piping NPS 1½ and Smaller:  Manufactured fitting or coupling.
Underground Piping NPS 2 and Larger:  AWWA transition coupling.
Fittings:
Aboveground Piping:  Plastic-to-metal transition fittings.
Underground Piping:  Union with plastic end of same material as plastic piping.
Transition fittings are specified in Division 33 Section "Common Work Results for Utilities."
VALVE APPLICATIONS
Underground, Shutoff-Duty Valves:  Use the following:
NPS 2 and Smaller:  Ball valve.
NPS 2½ and Larger:  AWWA cast-iron gate valve.
Underground, Manual Control Valves:  AWWA cast-iron gate valve with control-valve box and valve key or valve handle.
Control Valves:
NPS 2 and Smaller:  Bronze or Plastic automatic control valve.
NPS 2½ and NPS 3:  Bronze automatic control valve.
PIPING INSTALLATION
Location and Arrangement:  Drawings shall indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
Install piping free of sags and bends.
Install groups of pipes parallel to each other, spaced to permit valve servicing.
Install fittings for changes in direction and branch connections.
Install unions adjacent to valves and to final connections to other components with NPS 2 or smaller pipe connection.
Install flanges adjacent to valves and to final connections to other components with NPS 2½ or larger pipe connection.
Install underground thermoplastic piping in accordance with to ASTM D2774.
Lay piping on solid subbase, uniformly sloped without humps or depressions.
Install PVC piping in dry weather.  Allow joints to cure at least 24 hours at temperatures above 40°F before testing, unless otherwise recommended by manufacturer.
VALVE INSTALLATION
Underground Gate Valves:  Install in valve box with top flush with grade.
Install valves and PVC pipe with restrained, gasketed joints.
Underground, Manual Control Valves:  Install in manual control-valve box.
Control Valves:  Install in control-valve box.
SPRINKLER INSTALLATION
Flush circuit piping with full head of water and install sprinklers after hydrostatic test is completed.
Install sprinklers at heights shown on UCI FM Campus Standard Details.
Locate part-circle sprinklers to maintain a minimum distance of 4 inches from walls and 2 inches from other boundaries.
AUTOMATIC-CONTROLLER INSTALLATION
Install freestanding controllers on concrete bases not less than 36 x 24 inches and 5½ inches thick. Concrete bases shall be not less than 6 inches wider on each side and in the back of the controller and not less than 12 inches wider in the front. Round over all horizontal corners at ½-inch radius and chamfer all vertical corners at ¾-inch. 
Install control cable in same trench as irrigation piping and at least 2 inches below or to the side of the piping.  Provide conductors one commercial wire size larger than the minimum recommended by controller manufacturer and not less than 14 AWG. Where irrigation piping is installed in a sleeve or sleeves under paved areas, install control cables in a separate sleeve. 
Where project is to replace the existing controller connect to existing flow sensor and flow meter.
CONNECTIONS
Drawings shall indicate general arrangement of piping, fittings, and specialties.
Ground equipment in accordance with to Division 26 Section "Grounding and Bonding For Electrical System."
Connect wiring in accordance with to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." except that every connection is required to use waterproof wire connector.  Insert wires through holes in base of wire connector body.  Twist stripped wires together and apply crimp sleeve with an indent type crimping tool. Trim excess bare wire.  Fill Plug to brim with sealant.  Invert body and insert plug into body until it snaps tight.  Push wires all the way into the plug to completely seal the crimp sleeve.  Be certain sealant has formed into holes in body.
Tighten electrical connectors and terminals in accordance with to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
LABELING AND IDENTIFYING
Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
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.
Warning Tape:  Install continuous, underground, detectable warning tape over underground piping, during backfilling of trenches.
Tracer Wire:  Install continuous underground tracer wire on underground pressure piping during backfilling of trenches. Provide 18-inches, minimum coiled wire at termination points for easy connection of tracing equipment. 
Show termination points of tracer wire on Record Drawings.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:
Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
Operational Test:  After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
Coverage Test:  Run system in presence of University’s Representative to verify head to head coverage.  Adjust as necessary.
Remove and replace units and retest as specified above.
STARTUP SERVICE
Verify that controllers are installed and connected in accordance with to the University’s requirements and existing irrigation control system.  Verify at the University’s Irrigation Shop that existing computer is working properly with the new and existing controllers that were affected by this project.
Verify that electrical wiring installation complies with manufacturer's submittal and installation requirements in Division 26 Sections.
Complete startup checks in accordance with to manufacturer's written instructions.
ADJUSTING
Adjust settings of controllers.
Adjust automatic control valves to provide flow rate of rated operating pressure required for each sprinkler circuit.
Adjust sprinklers so they will be flush with, or not more than one half inch above finish grade.
CONTROLLER CHART
Approval:  Secure approval of chart prior to final review of irrigation system.
System Chart:  Submit chart for approval. Reduce blackline print of approved record drawing to 11 x 17 to fit inside the controller door.
Valve Identification:  Identify area of coverage of each remote control valve with a distinctly different pastel color marked over entire area of coverage.
Sealing:  Seal approved chart hermetically between two layers of 20 mil-thick plastic sheets.
CLEANING
Flush dirt and debris from piping before installing sprinklers and other devices.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain controller and automatic control valves.
END OF SECTION
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