Efficient Irrigation Basics

Efficient irrigation combines the correct amount of water with efficient pumping to create the best application for watering crops. The first step is water management, which matches the volume of water and timing of its application with the crop’s needs. The second step is delivering the water with an efficient pump and delivery system. 

Measuring soil water and knowing your crops’ tolerance to soil-water depletion are both important for determining how much water to apply and when. There are regional programs and tools for measuring soil water and crop water use. Agrimet http://www.usbr.gov/pn/agrimet/ is a satellite-based network of automated agricultural weather stations operated by the Bureau of Reclamation. You can use soil moisture data loggers to quickly and accurately determine soil moisture minimums, maximums and trends at selected locations and soil depths. 

Once you know the water volume and timing, you can focus on how to apply it efficiently. Application efficiency is a measurement of the irrigation system’s ability to saturate the root zone, without causing surface runoff or percolation below the root zone. For example, in field crops, wild flooding has the lowest application efficiency, compared to sprinklers, which have the highest. 

Low pumping efficiency is also a widespread irrigation problem. An irrigation system that is designed around the optimal flow rate for achieving the highest possible application ensures efficiency. Pumps poorly matched to their flow rate and working pressure lead to low pumping efficiency and higher costs. Neglected maintenance such as water leaks, missing sprinklers, worn pump bearings, plugged sediment screens and improperly designed valves or fittings can each increase pressure and electricity costs significantly.

Pumps should be engineered to operate near their maximum efficiency at the desired water flow rate and pressure. A 1989 survey of irrigation systems by the Montana-based National Center for Appropriate Technology (NCAT) found that the average pumping efficiency of irrigation systems was only about 50%, whereas well-designed irrigation systems in good condition easily achieve over 70% pumping efficiency. 

Matching the pump to the irrigation system is one of the most promising ways of saving irrigation electricity. If you buy a new pump, select one with an energy-efficient motor. When changing to an efficient pump, be aware of electrical demand and operating time; both will have impact on the extent of your savings. It pays to seek the counsel of an experienced irrigation engineer for these decisions. Contact your county Extension Service for more information on irrigation system efficiency.

In 2003, the National Center for Appropriate Technology (NCAT) produced the Montana Irrigator’s Pocket Guide, an excellent irrigation information resource. Visit www.ncat.org to order a copy.  

For more information on efficient irrigation, pumping, or crop storage systems, or other energy efficiency topics, contact your utility representative, Western’s toll-free technical assistance hotline, Power Line at 1-800-POWERLN (769-3756) or visit Western’s Energy Services website at www.wapa.gov/es/.

Additional Resources:
· Pumping System Efficiency Calculator http://www.energyexperts.org/CalculatorsTools/PumpingSystemEfficiencyCalculator.aspx 

· Water Conservation and Use in Agriculture http://www.wca-infonet.org/
· ATTRA http://attra.ncat.org/farm_energy/irrigation.html
· EE Guide for Utah Businesses http://www.utahefficiencyguide.com/measures/agricultural/irrigation.htm
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