IRRIGATED PASTURE IMPACTS ON WATER QUALITY

 In 2004 we monitored stream water quality above and below 10 irrigated pasture systems in Modoc and Lassen Counties.  Our goal was to assess water quality impacts of typical systems, and to identify risk factors and possible solutions.  We monitored for E.coli, total nitrogen, nitrate, ammonia, total phosphorus, phosphate phosphorus, total suspended solids (TSS), turbidity, dissolved organic carbon and electrical conductivity.  There was some variability in the results, but most nutrient and sediment levels were relatively low.  
Some pasture systems (like 8, 9, and 10 below) appeared to filter E. coli, while others      (like 1, 2, and 3 below) contributed increase loads of E. coli to runoff water. Levels of E. coli above 126 cfu/100ml exceed the state standard.
Change in concentration (Below-Above) Pasture

	Stream
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	E. coli
	-1036
	-233
	-182
	10
	11
	12
	21
	88
	230
	1064


Why does one pasture increase concentrations, while another does not?  To determine this we measured management differences (grazing, etc.) and site specific factors (stream flow, etc.) to determine associations between management and water quality.  The two figures below show that high application rates of irrigation water and high stocking rates of livestock increases the potential for down stream E. coli.
Irrigation Application Rate-Runoff Rate
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Research conducted at the University of California Sierra Foothill Research and Extension Center evaluated the use of wetlands to filter tail water from irrigated pasture runoff. The results displayed in the chart below show a functioning wetland can remove significant amounts of E. coli, sediments, and nutrients.
Reduction of Pollutants due to wetlands



 


Where feasible, the development of a functioning wetland to filter pasture runoff could significantly improve water quality.  Grass buffer strips and other means of managing tail water may also provide similar improvements.
Summary:

Irrigated pastures can be a source of pollutants, or act as a filter.  Our research indicates that pasture systems that discharge into a low flowing creek, with high runoff rates, high stocking rates, and are grazed during irrigation can be a significant source of E. coli.
Management Solutions

· use moderate stocking rates

· reduce runoff rates

· use rotational grazing with irrigation scheduling

· improve delivery system to reduce diversion

· use wetlands or vegetative buffers
Not all of these options are appropriate or feasible on all ranches.  They are some tools that may be helpful in your unique situation.

This study was conducted by Don Lancaster UCCE Modoc County, David Lile UCCE Lassen County, and Ken Tate Rangeland Watershed Specialist at UC Davis.  If you have any questions please call Missy or Don at (530)233-6400, or David at (530) 251-8133.
Low           Medium         High
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