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a.	Description.  This work consists of designing, furnishing, and installing an automated irrigation system as specified herein and as shown on the plans.  Furnish operation and maintenance manuals for the system and two winterizations of the system.

1.	Hold a coordination meeting a minimum of 14 calendar days prior to commencement of the work with the Village of Lawton personnel and the Engineer in attendance.

2.	Protect existing plants and trees that are to remain following construction activities.  Replace any existing plants and trees damaged as a result of the Contractor’s operations in kind and as approved by the Engineer.  Replace the new plants or trees at no cost to the contract.

b.	Materials.  Furnish all components for the irrigation system from the same supplier or as recommended by the system manufacturer.  Furnish an irrigation system with components as described on the plans.  Electronically submit a complete list of all materials proposed for installation to the Engineer for approval at least 14 calendar days prior to starting the work for all equipment associated with the automated irrigation system.  No deviations from this special provision will be allowed.

[bookmark: _Hlk103080568]1.	Furnish 200 psi PVC solvent weld pipe manufactured in accordance with ASTM D2241 for all mainline pipe and lateral pipe 1½ inch and larger.  Ensure sleeves under the roadway surfaces are schedule 80 PVC pipe manufactured in accordance with ASTM D1785.

2.	Lateral Pipe.  Furnish PE 3408, SDR 15 PE pipe manufactured in accordance with ASTM D2239 for all lateral pipe 1¼ inch and smaller.

3.	PVC Fittings.  Furnish PVC schedule 40 (solvent weld) and schedule 80 (solvent weld and threaded) fittings meeting ASTM D2729, as manufactured by Spears, Lasco, Dura or Engineer approved equal.

4.	Fittings for PE Pipe.  Furnish schedule 80 barbed fittings meeting ASTM D2609, as manufactured by Spears, Lasco, Dura or Engineer approved equal.

5.	Solvent Cement.  Use cement compatible with PVC pipe as recommended by the pipe manufacturer.

6.	Automatic Controllers.  Use the type of controllers and install as shown on the plans.  House the controller in the manufacturer’s outdoor lockable enclosure that is easily accessible for maintenance.  Furnish a controller that allows for operating the automatic control valve and is capable of continued manual operation if the timing mechanism fails.

7.	Electric Remote Control Valves.  Use diaphragm actuated and hydraulically operated solenoid valves in the sizes shown on the plans for electrically controlled automatic control systems.  Furnish a solenoid that operates on 24 volts (V) and will not continuously bleed water externally when in operation.  Install all valves in valve boxes of appropriate size and type.

8.	Valve Boxes.  Change of direction of mainline or 24V wire installed in paving:  install inside 11 inch by 18 inch polymer concrete valve box with lid.  Automatic zone valves and quick couplers:  install inside 11 inch by 17 inch plastic valve box with black lid (12 inch standard rectangular), manufactured for underground irrigation systems.

9.	Control Wires.  Furnish direct bury underground feeder wire from the controller to the automatic valves that is a different color than the black and white wires used on the 110V alternating current.  Use 24V solid wire Nationally Recognized Testing Laboratory (NRTL) listed for direct burial wire.  Furnish a #14 AWG minimum wire size.  Install wires inside schedule 40 PVC electrical conduit where wires cannot be installed with the mainline pipe.

10.	Quick Coupling Valves.  One-inch size, single body, brass valve suitable for commercial irrigation applications.

c.	Construction.  Furnish system water zone coverage as shown on the plans or as approved by the Engineer.

1.	Coverage.  Furnish full and complete coverage of all irrigated areas and make any necessary adjustments.  Verify that each sprinkler is adequately irrigating the intended area and fine tune spray patterns as necessary.  Verify that all sprinklers, hydrants, and other components are adjusted properly to grade.  Furnish a written request to the Engineer for approval for any revision to the irrigation system.

2.	Excavation and Restoration.  Perform all excavation as required for installation of the work included under this section, including shoring of earth to prevent cave-ins.  Restore all surfaces and existing underground installations damaged or cut as a result of the Contractor’s operations to the original condition and in accordance with the plans as approved by the Engineer.

3.	Trenches.  Construct trenches wide enough to allow a minimum of 6 inches between parallel pipelines.  Construct to sufficient depth to provide the following minimum cover from the finished grade:  Provide 24 inch minimum cover over main lines, 24 inch minimum cover over control wires from controller to valves and 12 inch minimum cover over lateral lines to sprinkler head.

4.	Remote Control Valves.  Install where shown on the plans and group together where practical.  Place no closer than 12 inches to walk edges, buildings, curbs, and walls.  Verify that the valve boxes are filled with stone as detailed on the plans and lids are properly placed and adjusted to grade.

5.	Polyvinyl Chloride Pipe.  Solvent weld all PVC pipe in the mainline utilizing solvents and methods as recommended by the manufacturer.  Make all connections between PVC pipe and valves or copper pipe with threaded fittings using PVC male adapters.

6.	PE Lateral Pipe.  Use schedule 80 PVC barbed fittings to secure PE distribution lines.  Use stainless steel worm gear clamps to secure pipe to fittings.  Double clamp 1¼ inch diameter pipe.

7.	Open Pipe.  Block all pipe openings as soon as lines have been installed to prevent the entrance of materials that would obstruct the pipe.  Leave in place until removal is necessary for completion of installation.  Thoroughly flush out all water lines before installing heads, valves, and other hydrants.

8.	Hydrostatic Tests.  Request the presence of the Engineer at least 3 work days in advance of testing.  Testing to be accomplished at no cost to the contract and performed in the presence of the Engineer.  Place a small amount of backfill to center load the pipe, preventing arching or slipping under pressure.  After PVC welded joints have cured at least 24 hours and with the risers capped, apply a continuous and static water pressure of 50 psi as follows:  main lines and submains to be tested for 12 hours and lateral lines to be tested for 2 hours.  Repair leaks resulting from tests and retest until acceptable.

9.	Sleeves.  Place sleeve crossings beneath roadways at a minimum depth of 36 inches and as directed by the Engineer to avoid conflict with any other existing or proposed utilities.  Ensure sleeves are schedule 80 PVC pipe .  Ensure sleeves beneath walks are schedule 40 PVC and are placed at a depth of 24 inches.

10.	Automatic Controller.  Connect remote control valves to controller in a clockwise sequence to correspond with station setting beginning with stations 1, 2, 3 etc.  Verify that all zones operate correctly from the automatic controller.

11.	Control Wires.  Install control wires, sprinkler mains and laterals in common trenches wherever possible.  Install control wires at least 24 inches below finished grade and lay to the side and below the main line.  Furnish looped slack at valves and snake wires in trench to allow for contraction of wires.  Tie wires in bundles at 5 foot intervals.  Install all wire passing under existing or future paving in PE 2406, SDR 11 PE conduit extending at least 3 feet beyond the edge of paving.  Install all wire not installed with mainline pipe inside schedule 40 PVC electrical conduit.

12.	Backfill and Compaction.  Perform after system is operating and required tests and inspections have been completed and are acceptable to the Engineer.  Backfill and compact in accordance with subsection 401.03.D of the Standard Specifications for Construction.

13.	Clean Up.  Remove from the site all debris resulting from the construction operations and restore all areas to a well-groomed, clean established appearance by restoring turf areas, thoroughly cleaning paved areas, and conducting all other related clean-up and removal activities.

14.	As-Built Plans.  Furnish as-built plans in PDF, illustrating all deviations from the contract made during the construction affecting the main line pipe, controller locations, remote control valves, quick-coupling valves, and all sprinkler heads.  Indicate on the plans approved substitutions of size, material and manufacturer’s name and catalog number.  Furnish the as-built plans to the Engineer prior to approval of final work.

15.	Seasonal Shut-Down and Start-up.  Include two seasonal shut-downs and start-ups as part of the cost for this work.  Provide for the complete winterization following the second season after installation and start-up the following spring.  Coordinate the winterizations and spring start-ups with the Engineer.  Approval of winterization and final installation of the irrigation system will occur at the end of the first season of watering all landscape placed as shown on the plans.  Complete both of the spring start-ups no later than the 5th day of May and include all repairs and adjustments to ensure uniform coverage and a functioning system.  Final acceptance will occur after the spring start up.

d.	Measurement and Payment.  The completed work, as described, will be measured as a lump sum and paid for at the contract price using the following pay item:

Pay Item	Pay Unit

Automated Irrigation System	Lump Sum
