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According to a recent report by the Pacific Institute, which has been widely publicized, the answer is not very good.  Now they didn’t say it in exactly those words, but the point of the report was to say that as the biggest user of water in California (about 80% of water diverted out of rivers and the Delta and pumped from groundwater), the ag sector has the biggest potential to “free up” water to meet other needs by improving the efficiency of irrigation.  This is not an unreasonable assumption as the biggest user usually has the most to save.  The report outlines as much as 6.45 million acre-feet (MAF) per year of conservation savings could be generated through four different conservation scenarios.  This is more than twice the water that the whole of Kern County uses in a year to irrigate more than 800,000 acres of fruits, nuts, vegetables and field crops.  But we need to look at some significant in-field facts and the critical difference between ‘on-farm’ application water use efficiency (WUE) and net ‘basin-wide’ efficiency to see if this argument … holds water.

‘On-farm’ efficiency:  For a given field, this is defined as the amount of water beneficially used (crop water use, transpiration, and the evaporation that occurs during irrigation, ET) plus any leaching requirement for salinity control divided by the total water applied.  Say a farmer with an 80 acre alfalfa field using surface irrigation applied a total of 400 ac-ft of water (a 5 foot depth over the whole field) by pumping groundwater and using water supplied by the local water district.  If the actual ET requirement of the crop was only a depth of 4 feet (320 ac-ft for the whole field) and we ignore the leaching requirement, then the ‘on-farm’ WUE of this field is 320/400 = 80%.  
This would be considered a good level of efficiency for surface irrigation as listed in California’s Water Plan Bulletin 160.  This is about the average irrigation uniformity of 80.8% measured over 85 fields by the Northwest Kern Resource Conservation District Irrigation Mobile Lab from 1988 to 2005.  By switching to center pivot sprinkler irrigation this farmer could possibly improve his uniformity and efficiency to 90% and improve his yields.  Great!  So if we use the same 4 foot crop requirement then the farmer only needs 320/0.9 = 355 ac-ft.  So he “saves” 45 ac-ft, right?  Not necessarily.  The precision of the center pivot and much smaller application rate requires that you now irrigate the crop 5 to 10 times more often than the old surface system.  This can reduce crop stress, which can increase yield by increasing transpiration.  It also increases water lost to evaporation.  The farmer’s efficiency improves, but the real payback for the more expensive irrigation system is the increased yield.  Final ‘on-farm’ WUE, in terms of the amount of crop per drop of water will probably be more than the old surface system.
‘Basin-wide’ efficiency:  Using the above example, what happened to the extra 80 ac-ft of water the farmer applied to the field using the old surface irrigation system, but was not used by the crop?  Maybe half to three-quarters of this is deep percolation – water that moves below the crop rootzone usually at the ‘head’ or high side of the field.  This water goes down into the water table.  For most fields in the Central Valley, the underlying groundwater is also used for irrigation.  Some water also runs off the end of the field.  Most fields in Kern County and much of the San Joaquin Valley capture this water in a ‘tail pit’ at the low corner of the field and pump it back to irrigate additional sets or other fields.  So the farmer ‘wasted’ the 80 ac-ft for the surface irrigation of that one field, but it was not lost to the basin (Kern County, for example).
In fact, an analysis of long-term recharge to the Snake River in Idaho from the Eastern Snake River Plain showed a decline of about 3/4 MAF from 1970 to 2000 due to the conversion of ½ million acres of surface irrigated fields to more efficient sprinkler irrigation.
Excepting El Nino years and some areas with groundwater “banking” programs, average groundwater levels have been dropping throughout the Central Valley of California for the last 20 years – especially in the San Joaquin Valley.  Between low rainfall and inflow of surface water from the Kern River, eastside Friant-Kern Canal and the California Aqueduct on the Westside, Kern County alone has had a running deficit of 0.2 to more than 1 MAF/year to meet crop demand.  This deficit has been met through groundwater pumping and the decline in our groundwater levels reflects this.  
Kern County On-Farm Irrigation Efficiency:  From Fall 2000 through 2006 irrigation scheduling and soil moisture monitoring demonstrations and irrigation evaluations were conducted by the University of California Cooperative Extension in 132 fields over 11,994 acres with 30 different growers covering 14 different crops, 11 different soil textures and 9 different irrigation system types.  Data collected from these sites indicated that the average on-farm application efficiency was 95%.  Soil tests from these and many other Kern County fields show increasing salinity in the lower crop rootzone (mostly in micro irrigation systems) that corroborates this high level of efficiency – even to the point of causing toxicity and yield loss in some fields.  For most of the Central Valley basins there is little, if any, “wasted” water to conserve.
♦  ♦  ♦
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