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Definition


A pipeline and appurtenances installed in an irrigation system.


Purpose


This practice may be applied as part of a conservation management system to support one or more of the following:


To prevent erosion.


Prevent reduction in water quality.


To prevent damage to land due to water logging.


To make possible proper management of irrigation water.


To reduce water conveyance losses.


Conditions where practice applies


This practice applies to aluminum irrigation pipelines ranging in size from 4 to 12 inches diameter that are installed on the ground surface, typically as permanent mainlines, as part of a sprinkler irrigation system.


All pipelines shall be planned and located to serve as an integral part of an irrigation water distribution system designed to facilitate the conservation of water on a farm or group of farms.


All areas served by the pipelines shall be suitable for irrigation.


Water supplies and irrigation deliveries to the area shall be sufficient to make irrigation practical for the crops to be grown and the irrigation water application methods to be used.





criteria


Working pressure - The pipeline shall be designed to meet all service requirements without the working pressures exceeding those in Table 2 for the specified pipe diameter and wall thickness.


Capacity - Design capacity shall be based on whichever of the following is greater:


The capacity shall be adequate to deliver the volume of water required to meet the peak consumptive use of the crop.


The capacity shall be adequate to provide an adequate irrigation stream for all methods of irrigation planned.


Friction loss - Friction head losses shall be no less than those computed by Hazen-William’s equation, with “C” equal to 130, and pipe connecting couplers for 30 foot lengths.  Increase friction losses 7 percent with 20-foot lengths and decrease 3 percent with 40 foot lengths.


Flow velocity - The full-pipe design water velocity in the pipeline, when operated at system capacity, shall not exceed 7 fps.


Drainage - Provision shall be made to completely drain the pipeline.  Drainage outlets shall be provided at all low points in the system.


Check, pressure-relief, and air-and vacuum-release valves for high-pressure closed systems - A check valve shall be installed between the pump discharge and the pipeline if detrimental back flow may occur.


On pump installations, a pressure-relief valve shall be installed at the pump location if excessive pressure can build up when all valves are closed.  Also, in closed systems where the line is protected from reversal of flow by a check valve and excessive surge pressure can build up, a surge chamber or a pressure-relief valve shall be installed close to the check valve on the side away from the pump.  


Pressure-relief valves shall be no smaller than 1/4 in. nominal size for each diameter inch of the pipeline and shall be set at a maximum of 5 lb/in2 above the pressure rating of the pipe.  If needed, a pressure relief valve or surge chamber shall be installed at the end of the pipeline to relieve surge pressures.


Air-release and vacuum-release valves or combination air-release and vacuum-release valves shall be placed at the end of the line, at all summits in the line, and between the pump and check valve as needed to provide a positive means of air entrance or escape.  


Air-release and vacuum-release valve outlets of at least ½ inch nominal diameter shall be used in lines 4 inch or less in diameter, at least 1 inch outlets in lines 5 to 8 inch in diameter, and at least 2 inch outlets in lines 10 to 16 inch in diameter.  


Valves - To avoid surges and movement of pipe when filling, a valve with throttling capability shall be installed at the pump to allow filling of the pipe slowly.  This valve is also necessary to control discharge flow so centrifugal pumps can start-up equal to or less than design flow.  


Pipeline placement -  The pipeline shall be protected from hazards imposed by traffic crossing, farm operations, or other hazards.  Proper supports shall be provided when spanning canals, rocky areas and depressions.


Joints and connections -  All connections shall be constructed to withstand the working pressure of the line without leakage and to leave the inside of the line free of any obstructions that can reduce the line capacity below design requirements.  All such fittings as risers, ells, tees, and reducers should be of similar metal.  


Thrust control - Thrust control shall be considered in design and provided if needed, at all 


abrupt changes in pipeline grade, changes in horizontal alignment, or reduction in pipe size to absorb any axial thrust of the pipeline.  Thrust control may also be needed at the end of the pipeline and at in-line control valves.








The pipe manufacturer's recommen�dations for thrust control shall be followed.  In absence of the pipe manufacturer's requirements, the following formula must be used in designing thrust blocks:


	A = 98 H D2   sin a�	           B               2


Where:


A = Area of thrust block required (ft2) �H = Maximum working pressure (ft)�D = Inside diameter of pipe (ft)�B = Allowable passive pressure of soils (lb/ft2)�a = Deflection angle of pipe bend


Bearing area of thrust blocks for dead ends and tees shall be 0.7 times the area of block required for a 90 degree deflection angle.


If adequate soil tests are not available, the passive soil pressure may be estimated from Table 1.


Table 1. - Allowable soil bearing pressure


						


			Depth of cover to center of�Natural soil material		thrust block�			2 ft       3 ft       4 ft       5 ft�		                               lb/ft2		





Sound bedrock		8,000 10,000 10,000 10,000�Dense sand and gravel�  mixture (assumed  


 q = 40o)			1,200  1,800    2,400   3,000�Dense fine to coarse�  sand (assumed q = 35o)	 800    1,200   1,650    2,100�Silt and clay mixture�  (assumed q = 25o)	 500       700      950    1,200�Soft clay and organic�  soils (assumed q = 10o)	 200       300      400       500


						


Materials - All materials described and required in this standard shall meet or exceed the minimum requirements indicated, as follows.  Minimum wall thickness shall meet requirements shown in Table 2.


Table 2  Minimum wall thickness for aluminum pipe


						


Outside		Minimum wall	      Operating 1/


Diameter	Thickness	      Pressure	


in		in		         lb/in2





4		0.050			125


5		0.052			125


						


Outside		Minimum wall	      Operating 1/


Diameter	Thickness	      Pressure	





6		0.058			125


8		0.064			100


		0.072			110


10		0.064			  80


		0.094 			120


12		0.064			  70


		0.072			  80


       0.094			100


						





1/  Operating pressures for 6 inch diameter and larger are based on 25 % of hoop stress using a minimum yield strength of 25,000 lb/in2.  For 4 and 5 inch diameter, the operating pressure is limited by the coupler





Aluminum pipe - The pipe shall be rigid and shall be made of aluminum alloys having properties and characteristics recommended to be suitable for irrigation service by the Sprinkler Irrigation Association (SIA)  and the American society of Agricultural engineers (ASAE), Minimum Standards for Aluminum Irrigation Tubing, S263.3.


The pipe shall conform to the chemical composition requirement prescribed for extruded, welded, and drawn tubing in accordance with one of the following ASTM specifications:


ASTM B-241, Specifications for Aluminum Alloy Seamless Pipe and Seamless Extruded Tubes.


ASTM B-313, Specification for Aluminum alloy Round Welded Tubes.


ASTM B-210, Specifications for Aluminum alloy Drawn Seamless Tubes.





considerations


Water Quantity


Effects on the components of the water budget, especially infiltration and evaporation.


Effects on downstream flows or aquifers that would affect other water uses or users.


Potential use for irrigation water management.


Effects of installing a pipeline on vegetation that may have been located next to the original conveyance.


Water Quality


Effects of installing the pipeline (replacing other types of conveyances) on channel erosion or the movement of sediment and soluble and sediment-attached substances carried by water.


Effects on the movement of dissolved substances into the soil and on percolation below the root zone or to ground water recharge.


Effects of controlled water delivery on the temperatures of water resources that could cause undesirable effects on aquatic and wildlife communities.


Effects on wetlands or water-related wildlife habitats.


Effects on the visual quality of water resources 


Utilizing existing elevation differential, water delivery in closed pipelines can provide  pressure to help operate sprinkler irrigation systems, thus eliminating or reducing pumping plant energy and associated operation and maintenance labor needs. 


Plans and specifications


Plans and specifications for installing aluminum tubing irrigation pipelines shall be in keeping with this standard and shall describe the requirements for applying the practice to achieve its intended purposes.


OPERATION AND MAINTENANCE


An Operation and Maintenance plan must be prepared for use by the landowner or operator responsible for pipeline operation and maintenance.  The plan should provide specific instructions for operating and maintaining the pipeline to insure it functions properly.  Minimum requirements to be addressed in the Operation and Maintenance Plan are:


Prompt repair or replacement of damaged components is necessary.  Check to make sure all valves and air vents are set at the proper operating condition so they may provide protection to the pipeline.  Remove foreign materials and vegetation that can interfere with proper valve operation.


Maintain vigorous vegetative growth where applicable.


Remove debris and litter and any blockage that restricts operation.  


Avoid travel over pipelines. 


List items specific to the project on the “Operation and Maintenance Worksheet”.


REFERENCES


USDA NRCS, National Engineering Field Handbook of Conservation Practices, Chapter 3, 15.


USDA NRCS, Standard Drawings Handbook - Oregon.


USDA NRCS, Oregon Engineering Handbook - Irrigation Guide.
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