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irrigation system, microirrigation
(no & ac)

CODE NO. 441
1. scope

The work shall consist of excavation, backfill and furnishing and installing small diameter pipe and appurtenances as required to construct the drip irrigation system.
2. general requirements

A.  Materials

a. Main Line Pipe
Applicable NRCS specifications required for the main line pipe and appurtenances shall be considered a part of this specification.

b. Lateral Pipe
(1) Plastic lateral pipe shall comply with the requirements of the latest revision of one of the following standards:

(a) For Acrylenitrile-Butadiene-Styrene (ABS) CS-254, PS-19, ASTM D2282. 
(b) For Polyethylene (PE) CS-255, PS-11, ASTM D2239. 
(c) For Polyvinal Chloride (PVC) CS-256, PS-22, ASTM D2241. 
(2) Marking on plastic pipe meeting any of the above standards shall include the following spaced at intervals of not more than 5.0 feet:

(a) The nominal pipe size; e.g., 2 inches. 
(b) The type of plastic pipe material in accordance with the designation as shown above; e.g., PE2305. 
(c) The pressure rating in psi for water at 23°C (73.4'F); e.g., 180 psi. 
(d) The specification designation with which the pipe complies. (e) The manufacturer's name (or trademark) and code. 
B. 
Installation

a.  
Placement. The pipe shall be allowed to come within a few degrees of the temperature that it will have after complete covering prior to any backfilling beyond shading. The pipeline shall be installed at sufficient depth below the ground surface to provide protection from hazards imposed by traffic crossing, farming operations, freezing temperatures or soil cracking. The minimum depth of cover shall be:

(1) 18 inches for pipes up to 2 1/2 inches in diameter.

(2) 24 inches for pipes 3, 4 and 5 inches in diameter. 
(3) 30 inches for pipes 6 inches in diameter or larger.

At low places on the ground surface, extra fill may be placed over the pipeline to provide the minimum depth of cover. In such cases, the top width of the fill shall be no less than 10 feet and the side slopes no steeper than 6 horizontal to 1 vertical.

Where rock, hardpan, boulders or any other material which might damage the pipe are encountered, the trench shall be undercut a minimum of 4 inches below final grade. The material used to establish final grade shall be sand or fine graded stable soil.

b.  Joints and Connections. All joints and connections shall be constructed to withstand the design maximum working pressure for the pipeline without leakage and shall leave the inside of the line free of any obstruction that may tend to reduce its capacity below design requirements.

Where fittings made of steel or other metals subject to corrosion are used in the line, 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.

c. 
Testing. The pipeline shall be thoroughly and completely tested for pressure strength and leakage before backfill operations are undertaken. The line shall be filled with water, taking care to bleed all entrapped air in the process. The pressure shall be slowly built up to the maximum design working pressure. The line shall be inspected in its entirety while the maximum working pressure is maintained. Where leaks are discovered, they shall be promptly repaired and the line shall be retested. In some cases, it may be necessary to partially backfill the line before testing in order to hold the line in place. Where such is the case, the partial backfill shall be undertaken in accordance with the provisions specified under Backfilling, covering only the body of the pipe sections and leaving all joints and connections uncovered for inspection purposes.

d. 
Backfilling. The pipe shall be uniformly and continuously supported. Blocking or mounding shall not be used to bring pipe to final grade. The initial backfill shall be of selected material, free from rocks, stones or clods greater than approximately 2 inches in diameter.

The initial fill shall be compacted firmly around and above the pipe to achieve a soil density equal to or exceeding the natural density of the undisturbed sidewalls of the trench. Care shall be taken to avoid deformation or displacement of the pipe during this phase of the opera​tions.

When water packing is used, the pipeline shall be filled with water. The initial backfill, before wetting, shall be of sufficient depth to insure complete coverage of the pipe after consolidation has taken place. Water packing is accomplished by adding water in such quantity as to thoroughly saturate the initial backfill without inundation. After saturation, the valves shall be closed and the pipelines shall remain full until final backfill is made. The wetted fill shall be allowed to dry until firm be​fore final backfill is begun.

The remainder of the backfill shall be placed and spread in approximately uniform layers in such a manner as to completely fill the trench so that there will be no unfilled spaces in the backfill. Final backfill material shall be free of rocks or boulders greater than 3 inches in diameter and shall be added and compacted in a manner that will leave the fill at ground level after settlement has taken place. Rolling equipment shall not be used until a minimum of 18 inches of backfill material has been placed over the top of the pipe.

e. Method of Installation. All mainline and laterals shall be installed by trenching. Ripping shall only be permitted under special conditions approved by the State Conservation Engineer or his designee.

4.
Certification and Guarantee
The installing contractor shall certify that his installation complies with the requirements of this specification and shall furnish a written guarantee designed to protect the owner against defective workmanship and materials over a period of not less than one year. He shall also name the sources of the plastic pipe and accessories used.

3. Related Structures

All appurtenant structures including emitters, filters, injectors, pressure regulators, etc., shall conform to the type and location shown on the plan and shall meet the appropriateNRCS specification.

4. Special Requirements

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF NRCS.

Other Requirements

     
5. Required Attachments

 FORMCHECKBOX 
  Plan Map showing location

 FORMCHECKBOX 
  Designs showing alignment, width, side slopes, drainage, erosion control, surfacing, traffic safety, and construction operations.

Drawings, No.      
6. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Water Quality Considerations

 FORMCHECKBOX 
  Other      
7. Operation and Maintenance

This conservation practice is an asset to your farm or ranch.  This practice will need periodic operation and maintenance to maintain satisfactory performance.  The life of this practice or system is at least 10 years.  The life of this practice can be assured or extended by thorough and timely operation and maintenance.  Here are some recommendations to help you develop a good operation and maintenance program.

GENERAL RECOMMENDATIONS

 FORMCHECKBOX 
 Maintain the roadway surface in a good condition, which includes periodic grading or repair of the surface.

 FORMCHECKBOX 
 Prevent surface ponding by grading to remove depressions.

 FORMCHECKBOX 
 Limit livestock usage to periods that permit use without damage.

 FORMCHECKBOX 
 If fences are installed, they shall be maintained to provide warning and/or prevent unauthorized human or livestock entry.

 FORMCHECKBOX 
 Remove debris to prevent blockage of stream crossings, culverts or bridges.

 FORMCHECKBOX 
 Control all rodents or burrowing animals. Immediately repair any damage caused by their activity.

 FORMCHECKBOX 
 Immediately repair any damage from vandalism, vehicles, or livestock.

Specific Recommendations For Your Installation
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