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KEEP CITRUS WATER CLEAN // Recycling project
threatens the city's greenbelt
June 11, 2009

By CHRISTOPHER AMRHEIN THE PRESS-ENTERPRISE   
 {SOURCE:+}

The Riverside City Council is considering a project to replace the water in the Gage and Riverside canals with
reclaimed sewage water, as a way to free up high-quality water for development. People interested in the health
of the Riverside agricultural greenbelt should be concerned about this water exchange.

Originally, the proposed area that would receive this water was 5,000 acres of designated agricultural greenbelt
land, encompassing the California Citrus State Historic Park (186 acres) and the 510-acre Citrus Research
Center and Agricultural Experiment Station on the UC Riverside campus. Included in this land is the Citrus
Variety Collection, which is a germplasm repository of approximately 1,000 types of citrus. This collection, the
research groves, and the commercial orchards and nurseries of the greenbelt have been irrigated with high-
quality water since their first planting.

PROTECT GROVES

Based on scientific studies of the effects of the chemical boron in irrigation water and the effects of reclaimed
water on citrus and avocados, this project could damage the groves. Recycled wastewater - so-called reclaimed
water - can be used for irrigation, but not on citrus or avocados in southern California. The concentrations of
boron, chloride and sodium in the reclaimed water will damage leaves and cause problems with fruit quality and
soil permeability.

Citrus, avocados and many ornamental plants are very sensitive to boron, and the concentration in the
reclaimed wastewater is likely to cause leaf damage (yellowing and dead tissue at the edges) and yield
reductions for growers.

In addition, the higher sodium content in reclaimed water will reduce soil permeability and make leaching of
accumulated salt a problem. Soils in the Riverside area typically have clay- and silica-rich subsoils with low
permeability. Controlling salt and boron accumulation in the root zone will become more difficult with reclaimed
water.

In a six-year field study near Escondido, avocado trees irrigated with reclaimed water had a 42 percent yield
decrease compared with trees irrigated with municipal water. Trees irrigated with a fifty-fifty blend of reclaimed
water and municipal water had a 27 percent reduction in yield.

These declines were attributed to elevated chloride, sodium and boron concentrations in the reclaimed water.
The accompanying reduction in soil permeability caused excessively wet soil, allowing a root fungus disease to
thrive. The stressed trees were then invaded by mites, which caused additional damage.

Riverside Public Utilities conducted a study from 2006 to 2008 using reclaimed water to irrigate citrus and found
salt accumulation at one- and two-foot depths in the soil that significantly exceeded the threshold for salinity
damage to citrus. The salt accumulation indicates inadequate leaching or flushing of the root zone by
percolating water.

It has been estimated that 80 percent to 90 percent of the boron in reclaimed water is from laundry detergents.
Israel, where reclaimed water is extensively used for irrigation, has banned boron in laundry detergent.

CONSIDER BANS

Prohibiting both boron in detergents and residential salt-based water softeners within the Riverside wastewater
district could greatly increase the usability of reclaimed water for irrigation. In the meantime, irrigation with
reclaimed water should be restricted to soils and plants that will not be damaged by the sodium and boron in
the water.

Growers who will be forced to accept reclaimed water for irrigation may have to adjust the types of plants
grown, change irrigation practices to increase leaching, and apply minerals to maintain soil permeability.
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Based on my 30 years of study and research in soil and water chemistry, I can assure the Riverside that
irrigation with reclaimed water will harm citrus, avocado and many ornamental plants grown on Riverside soils.

The city should reconsider this project, or accept the gradual loss of citrus in the greenbelt.

* * *

Christopher Amrhein is a professor of soil chemistry in the Department of Environmental Sciences at UC
Riverside.
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reclaimed water contains high concentrations of chemicals that inhibit fruit quality.
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