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Description

A new automatic irrigation system is to be designed and installed by the Contractor per standards and specifications as noted on the plans.

All equipment used shall be equal to or surpass the specified irrigation equipment as noted on the plans, in quality, workmanship, performance, and dependability.

The irrigation system shall tie into existing irrigation system service line at the existing control valve locations.  The approximate valve locations are shown on the plans.  The existing irrigation system shall be abandoned beyond the point of tie in.

Construction Methods

Supply 2 copies of the irrigation system design for approval by the Engineer; including shop drawings, specifications for the irrigation heads and system controller.

Provide all labor, equipment, and materials for the complete installation of the irrigation system including but not limited to layout, trenching, back-filling, providing and installing pipe, pop-up irrigation heads, valves, drains, controller, wiring, and boring sleeves.   

The Contractor should be familiar with all state and local regulations and ordinances concerning irrigation systems and obtain permits that are necessary for the complete installation of the irrigation system.

Lay out work as accurately as possible in accordance with the irrigation plans. 

The Contractor shall be responsible for contacting and coordinating the installation of the irrigation system with any agency which may have utilities within the proposed construction area.

Furnish a transferable certificate of warranty registration and a guarantee of work and materials for a one-year period from date of final acceptance of the system.  Final payment for the system shall not be made unless this certification is presented to the Engineer.

Conduct the operations in such a manner to prevent injury to trees, shrubs, and turf or other types of vegetation that are to remain growing.  When any such injuries to trees or shrubs occur, broken branches shall be removed and rough edges of scarred areas shaped and made smooth in accordance with generally accepted horticultural practice.  All scarred areas and cut surfaces more than 1 inch in diameter shall then be thoroughly covered with tree paint.  Any plants that are damaged to such an extent as to destroy their value for landscape purposes shall be cut and disposed of and replaced in kind by the Contractor at no cost to the Department when so directed by the Engineer.

[bookmark: _GoBack]The Contractor shall be responsible for full and complete coverage of irrigated area and shall make any necessary minor adjustments or as directed by the Engineer at no additional costs.

Prepare an "as-built" drawing on a blue-line print. This shall include locations of all parts of the irrigation system installed by the Contractor.  This may include, but is not limited to all system controllers, valves (automatic and manual), pipe, tees, elbows, bores, sprinkler heads, wires, wire splices, and any deviation from the contract bid documents.  Two copies of the "as-built" drawing shall be supplied to the Department of Transportation.

The Contractor will be responsible for training personnel in the operation and maintenance of the irrigation system. 

Balance and adjust the various components of the sprinkler system as the overall operation of the system is most efficient.  This includes synchronization of the controllers, adjustments to pressure relief valves, sprinkler heads, and individual station adjustments on the controllers.

Upon completion of the irrigation system installation, a final inspection will be coordinated with the Engineer.  Final acceptance of the irrigation system shall take place upon approval of the Engineer that satisfactory installation is complete.

System Piping

The installation of the system piping shall be in accordance with the manufacturer's instructions and shall proceed from the point of connection of supply for the system.  The supply for the system shall be the existing well, pump, and back-flow preventer located on site.

All irrigation pipes shall be installed in accordance with manufacturer's recommendations.  Pipe and fittings shall be thoroughly cleaned of dirt, dust, and moisture before application of required solvent or lubricant.  All connections between plastic pipe and metal valves or steel pipe shall be made using plastic male adapters.  All threads shall be sealed with Teflon thread sealing tape.

All automatic remote control valves with PVC ball valves; installed on the inlet side, shall be installed in meter boxes to provide for accessibility for maintenance operations.  Meter boxes shall be Carson model boxes as noted on the plans or an approved equal.  Meter and valve boxes shall be back-filled with no less than 6 inches of pea-gravel so that there is 2 inches of clearance from the bottom of the valve/ meter to the gravel. Valve boxes shall be mounted with lids at the finish grade level.  The Contractor shall install all valves in locations that will not conflict with plant locations in the plant beds.

During the progress of the work and until the completion and final acceptance, the pipelines and their appurtenances shall be kept clean throughout.  Any obstructions or deposits shall be removed.  When work is not in progress, open ends of pipe, fittings, and valves shall be securely closed so that water, earth, or other foreign substances cannot enter.

If, at any time before completion of the contract, any broken pipe or any defects are found in the lines or in any of their fittings or appurtenances, they shall be replaced.  All pipe, fittings, and appurtenances shall be carefully examined for defects before placing, and any found defective shall not be used.

The Contractor is herein forewarned as to the possibility of having to vary the depth of pipeline installation to achieve minimum cover specified (whether existing pipelines, conduits, cables, mains, etc. are shown on the plans or not).  Pipe and accessories shall be carefully lowered into the trench with suitable equipment.  Under no circumstances shall any of the water main materials be dropped or dumped into the trench.  All irrigation system main lines shall be installed at a minimum of 18 inches and a maximum of 24 inches below the soil grade.  All irrigation system zone lines shall be installed at a minimum of 12 inches and a maximum of 18 inches below the soil grade.

All backfill material shall be free of rock, stones, lumps, or debris.  Backfilled trenches shall be compacted to a degree comparable to the adjacent undisturbed material.  Trenches shall be tamped mechanically.  All disturbed areas shall be dressed off to finish grade.  The Contractor shall be responsible for settling of the irrigation trenches for a period of 1 year from date of final acceptance and refill trenches as needed.

PVC pipe shall be the size as noted on the irrigation plans.

All solvent weld fittings shall have a minimum Schedule 40 PVC rating and all main line pipe and system zone line pipe shall be PR 200 PVC pipe, unless otherwise noted.

Wiring

Automatic control wiring shall be installed in a common trench with the system piping where feasible.  All wiring shall be installed at least 12 inches below finished grade and on top of irrigation piping.  There should be 2 inches of backfill between pipe and wire.  The Contractor shall provide looped slack at the valve locations and snake wires in the trench to allow for linear contraction of the wires.  Wiring shall be bundled and tied or taped at 10 foot intervals.  The following shall also apply:

All 24 VAC control wiring shall be #14 AG, single strand, copper wire with polyethylene UF installation rated for 300 VAC minimum unless otherwise noted.  Common wires from controllers shall be white in color while hot wires shall be red in color.

Control wire splices shall be allowed only in runs of 500 feet or more.  Splices shall be kept to a minimum and shall be made with approved materials.  Concentrations of splices, where necessary, shall be installed in Carson valve boxes or approved equal. 

All 24 VAC control wire shall be installed within conduit whenever the wire is passing through sleeves. 

In any case that there is an irrigation main without wire running along it, a single tracer wire shall be placed along with the main so that it can be located.

In multiple zone irrigation systems 1 common wire may be used for no more than 2 zones.  Ex. A 10 zone system will have exactly 5 common wires coming into the control box. 

Irrigation Heads

All sprinkler heads shall be of the size, type, and model numbers as indicated by the irrigation drawings and notes.  Spacing of the heads on this project shall not exceed the manufacturer's maximum recommended spacing.  All sprinkler heads shall be mounted on polyethylene flex swing joints, as noted on the project plans.

Controller

The automatic controller shall be Custom Command (DDCWP-6-9V Series) solid state unit or an approved equal. The controller shall be placed as directed by the Engineer and a mini-click (rain shut off gauge) will be attached.

Testing

Upon completion of the irrigation system, the entire system shall be tested for proper operation.  All air will be flushed from the system and all components will be checked for proper operation by the Contractor.

Perform pressure and leakage testing of irrigation lines.  Notify the Engineer 2 days in advance of testing.  Testing shall be performed in the presence of the Engineer or his representative.  All main line piping shall be flushed of air and placed under the available static pressure or the design pressure, whichever is greater, for a period of 6 hours.  The system piping shall be isolated from the source of supply pressure for the duration of the test.  The pressure in the system piping shall be noted every hour and if an excessive pressure drop is noted, the reason(s) shall be determined and repairs effected.

Zone lateral lines shall be inspected while a particular irrigation zone is operating.  Each head shall be inspected for leaks as will the route of the installed lateral piping.

Acceptance

Final acceptance of the irrigation work shall be made after the complete installation of the irrigation system but not prior to completion of the sod installation and initial acceptance of planting.

Measurement and Payment

Irrigation System will be measured and paid at the contract lump sum price for the design and installation of the irrigation system.  The above prices and payments will be full compensation for all work covered by this section.

Payment will be made under:

	Pay Item
	Pay Unit

	Irrigation System
	Lump Sum



