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CS-AZ-78
Construction Specification 
CS-AZ-78	Irrigation System, Microirrigation

1 Scope
The work shall consist of furnishing materials, labor and equipment to construct a microirrigation system (drip or micro-spray), including any appurtenance required for proper operation. 

2 	Material
All materials used in the installation of the microirrigation system shall be new and free from defects. 

Pipe and fittings shall conform to the requirements as shown below, for the type and grade of material being used.  Where connecting bands are used, they shall withstand the internal pressure of the installation without leakage. 

Plastic Pipe – The pipe for main line, sub-main line and manifold shall conform to the requirements of Material Specification MS-AZ-547, Plastic Pipe.

Steel Pipe – If specified, steel pipe shall conform to the requirements of Material Specification MS-AZ-554, Steel Pipe.

Applicators – All applicators such as emitters, orifices, sprayers, bubblers, micro-sprinklers etc. shall be as specified on the drawings or as recommended by the manufacturer. A copy of the manufacturer’s data shall be provided to the inspector as requested prior to installation. The applicators shall be manufactured from materials resistant to the normal effects of water, weather, sun, and commonly injected agricultural chemicals used for cleaning, chemigation, and water amendments. 

Emitters shall be constructed of black, heat resistant plastic. 

Joints & Connections – Rubber gasket connections for pipe joints shall conform to the requirements of ASTM F 477, Elastomeric Seals (Gaskets) for Jointing Plastic Pipe.

Valves and Appurtenances – Valves and meters shall conform to Material Specification MS-AZ-574, Valves and Meters.

Backflow prevention valves shall be as specified in the drawing or as recommended by the designer/vendor. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Automatic Drain Valves shall be plastic valves with threaded piping connection and actuating plunger spring loaded to close at 0.5 PSI and open again at 6-feet head of water in either vertical or horizontal direction. Cover inlet and outlet ends of automatic drain valves with 30-mesh monel screens. 

Quick coupler valve shall be as specified in the drawing or as recommended by the designer. Use of quick coupling valves supplied by commercial vendors is allowed provided that the selected make and model meets the flow, pressure, locking and swivel requirements for the system and is preapproved by the NRCS representative.

Air release valve shall be gravity type valves made of heavy-duty plastic. The valve shall have an “o-ring” sealing device that positively seals at 3 PSI and releases air once the water pressure inside the tubing drops below one PSI. 

3	General
All applicable manufacturer recommendations on the installation, flushing, and initial pressurizing of the system and individual system components shall be followed. Installation of all components of the microirrigation system will be in accordance with the design. Items such as lateral length and type, number of laterals per zone, and pipe size and location all affect the hydraulic performance and system efficiency. Any changes or additions to the design layout will be done in consultation with the designer and approved by NRCS technical representative prior to installation.

4	Site preparation and location
Site preparation (mobilization and demobilization, clearing and grubbing, structure removal, pollution control, and water for construction) shall be in accordance with applicable Construction Specifications.

The microirrigation system and its components shall be located as shown on furnished drawings/maps or as staked in the field.

5	Installation
Trench excavation – Trench excavation shall conform to the requirements of Construction Specification CS-AZ-21, Excavation. The bottom width, side slopes, and gradeline of the trench excavation shall be to the dimensions and lines shown on the drawings.  

Backfill – Backfill shall be placed per Construction Specification CS-AZ-23, Earthfill. After pipe joints have been visually inspected and pressure testing has been accomplished and approved, backfilling may begin.  

Final grading - All disturbed areas shall be graded without surface depressions to blend with the surrounding area.

6	System components
Main, Submain and Supply Manifold Pipelines – Main and sub-main lines shall be installed in accordance with Construction Specification CS-AZ-45, Plastic Pipe, or CS-AZ-52, Steel Pipe, and as identified on the drawings or as recommended by the manufacturer.

Above ground installation of main and/or submain lines may be used when specifically specified on the drawings. Pipe shall be ultraviolet resistant polyethylene or fiber reinforced material rated for above ground use. All joints and connections shall be capable of withstanding the designated design working pressure for the respective pipe. Pipe crossing over rock shall be supported on saddles or pedestals or the rock shall be covered with a minimum of six inches of earth before installing the pipe. Pipe supports and/or anchorage shall be in accordance with specific manufacturer recommendations and details specified on the drawings.

Lateral Pipelines – Lateral lines and emitters/bubblers/tape or spray spinners shall be of the materials, size, type, pressure rating and spacing as shown on the drawing and/or design.  Laterals shall be placed as noted on the drawings.  Connections and fittings between system components shall be compatible for the materials used and shall meet the requirements of the respective manufacturer.

Lateral pipe designated for above ground placement, shall have a service life of at least 5 years. The lateral pipe may be placed on the ground surface or suspended from trellises for the irrigation of windbreaks, vineyards, and orchards. Provisions must be provided for draining the lateral lines during freezing weather.

Lateral pipe used in subsurface installations for ABS, PE, or PVC, or designated drip tubing meeting or not meeting the 5 year warrantee mentioned above, shall have a minimum wall thickness of 12 mils and will be buried to the minimum depth of 10 inches or as recommended by the manufacturer. The burial depth must consider soil type, tubing and emitter spacing, emitter output, type of crop to be irrigated, potential for root pinching or intrusion, and duration of irrigation. 

All lateral pipes shall be placed so that it is protected against hazards imposed by traffic, animals, farm operations, freezing temperatures, wildfire, wind, or soil cracking.

Applicators – All applicators such as emitters, orifices, sprayers, bubblers, micro-sprinklers etc. shall be installed at the locations shown on the drawings and as recommended by the manufacturer. A copy of the manufacturer’s data shall be provided to the NRCS technical representative as requested prior to installation.

Applicators placed beneath the ground surface will be placed deep enough to protect them from normal farming operations. Spray-type emitters will be installed in such a manner that the percent plant wetted area (Pw) used in the design can be obtained. 

Joints and Connections – All joints and connections used for the installation of laterals to the manifold lines shall be made in accordance with the pipe manufacturer’s recommendations and shall be constructed to withstand the maximum design working pressure for the pipelines without leakage. A copy of the manufacturer’s data shall be provided to the NRCS technical representative as requested prior to installation.

Where fittings made of steel or other metals subject to corrosion are used, they shall be adequately protected by wrapping with plastic tape or coating with high quality corrosion preventatives. 

Where plastic tape is used, all surfaces to be wrapped shall be thoroughly cleaned and then coated with a primer compatible with the tape prior to wrapping.

Valves and Appurtenances – These include pressure regulators, pressure sustaining valves, pressure relief valves, air vents/valves, check valves, pressure gauges, flow meters etc. When requested, the manufacturer’s performance data and specifications for valves and appurtenances shall be provided to the NRCS technical representative by the designer. The valves and appurtenances to be installed shall be the type specified and manufactured from the material as specified. Valves shall be installed according to the manufacturer’s recommendations to withstand the maximum design working pressure without damage or leakage.

Air-and-vacuum and pressure relief valves shall be installed at the end of the supply pipeline(s), upstream of the filter station components, to protect the filter station and supply pipeline(s) from air and water surge. 

A valve shall be installed above ground at the ends of all mains and submains to facilitate flushing. Each flush manifold discharge outlet shall include a pressure gauge and/or Schrader valve tap. 

Pressure regulating valves, Air/vacuum relief valves, and combination air-vacuum release valves shall be installed as shown in the drawings or as recommended by the manufacturer. 

Injectors and Automatic Controls – The type of injector units (chemical, fertilizer, or pesticide), controller and timer units (automatic, semi-automatic or manual control) for the system shall be as specified on the drawing or as recommended by the manufacturer. 

They shall be located adjacent to the pump and power unit and placed as shown on the drawings and installed as recommended by the manufacturer. 

All irrigation distribution systems into which any type of chemical (except disinfecting agents) or other foreign substances will be injected into the water pumped from water wells or municipal systems shall be equipped with an in-line, automatic quick-closing check valve capable of preventing pollution of the ground water or potable water systems. All applicable Federal, state and local laws and regulations in regards to backflow prevention shall be followed in the installation of the system.

Pumps and power units – Pumps and power units shall be as specified on the drawing or as recommended by the designer. Pumps, power units, appurtenances, and filters shall be of the capacity and type as shown in the drawings and shall be installed in accordance with the Construction Specification CS-AZ-88, Pump. They shall be installed in the same sequence and alignment as shown in the drawings. 

Filters – Filter type and material shall also be as specified in the drawing. Size and mesh shall also be as specified in the drawings. If there is no specification provided in the drawing, contractor shall submit vendor’s material specifications to NRCS technical representative for review and approval before the components are installed.

All filter stations shall be the make and model number as defined on the drawings, or an approved equivalent product.  Filters shall be equipped with automatic or manual backflushing methods. The filter shall be new and installed with the manufacturer’s recommended valves, air vents, and pressure relief valves. Install flow meters, pressure gages, chemigation injection ports and other appurtenances as shown on the drawings. The filter shall be placed on an approved concrete pad or supported as approved by the NRCS technical representative. All pipes not buried and incorporated with the filter station shall be supported and protected from UV rays and weather by painting or other approved methods. 

Backflush water shall be directed to a suitable place that will minimize soil loss as approved by the landowner/operator and the NRCS technical representative.  

7 	Testing
Following installation and prior to placing the final backfill, the system shall be thoroughly and completely tested at the design pressure for strength, proper functioning, and leakage. During the initial startup, flush the manifold and lateral lines completely to remove any sediment or foreign material. 

After completion of initial flush as mentioned above, all main lines shall be filled with water, flushed again, and tested for leaks at the design head. All leaks shall be repaired and the test repeated until leaking stops completely.

The system shall be tested to ensure that it functions properly at design capacity and that the variation in pressure or discharge rate is within the allowable range specified.  There shall be no objectionable flow conditions at or below design capacity, and all appurtenances shall perform properly.

8	Certification and warranty
The installing contractor shall certify that the system installation complies with the requirements of this specification and shall furnish a written warranty designed to protect the owner against defective workmanship and materials on the entire system for a period of not less than one year.

9	Items of work and construction details
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