Return Flow Cooling Systems
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Flood irrigation is the most common type of irrigation within the John Day Basin.  Though this method may be less labor-intensive than operating a sprinkler system, it has its own drawbacks.  Most systems were constructed many years ago, when water efficiency was not such a pressing issue.  Miles of open conveyance ditches through which water must travel before reaching the field to be irrigated often characterize these systems.  During this travel time, evaporation, seepage, and spill losses can be significant.  Besides the fact that water may be difficult to measure when diverted through historical means Once water reaches the fields, it often ponds up in lower areas, decreasing the desired productivity of that area.  This may push grazing pressure over to riparian areas, or encourage the landowner to farm more riparian acreage in exchange for lost hay ground. Water returning from irrigation usage to the stream channel heats due to solar radiation. 
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Our solution has been the return-flow cooling (RFC) system.  These involve replacing the existing wooden or dirt return ditches with continuous perforated pipe below ground from the low areas to the river.  This will collect the ponded water and direct it underground, where it may cool by as much as 17 °F before entering the river.  The point of outflow from the system may create thermal refugia for fish and other organisms that rely on cool waters for survival.

Benefits of RFC’s

· Return Flow Cooling systems have been shown to lower temperatures by as much as 17 degrees from the original water temperature of the stream.

· Returning cold water affects stream temperatures downstream of the projects site on average 100 yards creating a localized cold water plume.

· Cold water refugia areas are created near the outlets of the projects and are used by juvenile salmonids during high river temperatures.

· Water returning to the stream is cleaner than the open ditches with 65% of the sites meeting Oregon drinking water standards. 

Example of River vs. RFC Temperature
Open return area prior to RFC project





 Field Following RFC installation





RFC return site
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