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Phytoirrigation provides a relatively inexpensive means of moving impaired water to a planted area or forest for treatment, greatly expanding the ways in which phytoremediation  can be used. Irrigation systems can be used to apply water at the land surface or below to meet the requirements for treatment and for regulatory and public acceptance. Designs based on trees are particularly advantageous because of the high water use, deep rooting, and low operations and maintenance costs of tree systems. This paper describes the rationale for using trees with irrigation to manage contaminated water, identifies key limitations, describes example projects, and provides general design guidance.

Tree-based treatment systems can be used to manage wastewater and contaminated groundwater economically while meeting environmental protection standards and providing other benefits. The production of trees with contaminated irrigation water, or “phytoirrigation”, represents one way to transform waste into a useful resource at a reasonable cost.

The municipal wastewater reuse system operated by the City of Woodburn Wastewater Treatment Plant in Oregon is the first in the U.S. The 34-ha hybrid poplar plantation was designed and installed as the first phase of a full-scale system to beneficially reuse wastewater treatment plant effluent. The city chose phytoirrigation of the treated wastewater as a cost-effective and environmentally attractive method of reducing summer discharges to the Pudding River.

The Riverbend Landfill near McMinnville, Oregon is the site of a successful demonstration that shows that hybrid poplar trees can reuse leachate. This landfill has been beneficially using leachate as a source of irrigation water and nutrients for hybrid poplar (Populus) production since 1992.

Application of phytoirrigation technology to address contaminated groundwater will also be discussed for a project at Beale Air Force Base in California. At this site, a combination of trees, irrigation, and a containment wall are being used to control a plume containing chlorinated solvents, primarily TCE. A backup granular activated carbon treatment system is available for times of the year when the phytoirrigation system place cannot provide adequate hydraulic control.  In this application, evapotranspiration of the trees and grasses provide an inward hydraulic gradient across the containment walls.  A 600 m barrier wall, keyed into the underlying bedrock, provides a low-permeability boundary around the contaminated area to reduce the quantity of water that moves through the wastes. Groundwater within the barrier wall is collected by a subsurface drainage system and is used to irrigate the vegetation to supplement root uptake directly from the aquifer.

