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Groundwater at a former chemical manufacturing site in central North Carolina contains 1,4 – dioxane 
and chlorinated aliphatic compounds (cVOCs). Plume migration will be controlled by pumping wells 
and the groundwater, recovered at the rate of 50 gallons per minute year-round, will be routed to a 
constructed wetland to remove the cVOCs. Effluent from the wetlands will be used to irrigate stands of 
trees located on an adjacent closed municipal landfill. Treatment of the dioxane will be via 
phytovolatilization and subsequent degradation by UV-light. The performance requirement for the 
mature phytoremediation system is that the rate of landfill leachate production (gallons/mo) will not be 
increased over its current rate, and that phytovolatilization of 
1,4 – dioxane will be effective (no leaching of the constituent below the root-zone). Evaluation of the 
landfill cap (e.g. infiltration rates, water holding capacity) suggested that it is a suitable rooting matrix 
for the irrigated tree stands. A 34.5 acre system was planted on the landfill in spring 2007 consisting of 
Celtis, Gymnocladus, Juniperus, Morus, Pinus, Thuja, and Ulmus species. The necessary area of the 
coniferous and deciduous stands was determined based on estimates of the water balance for the mature 
system (transpiration rate vs. precipitation and irrigation rates). Suitable tree species were identified in 
preliminary greenhouse studies that tested their tolerance of the groundwater (moderately saline with 
elevated manganese concentrations), and their ability to phytovolatilize dioxane. Small scale pilot 
studies on the landfill cap were started in 2004. The objective is to determine that tree stands can be 
irrigated with recovered groundwater while maintaining a water balance, and that the constituents will 
be effectively removed. Pilot plots are of two types: plots of 24 trees, and a control plot with original 
landfill vegetation (Lespedeza sp.). Plots contain the instruments necessary to assess water balance 
(water meters on the irrigation lines, rain gauges, drain gauges, soil moisture probes, thermal dissipation 
probes on the trees), and a mass accounting for dioxane will be maintained. During a two month period 
of the 2006 growing season, water input for one of the pilot plots (with trees) was almost 33.7 inches, 
while drainage below the root zone was 2.3 inches. For the same time period, water input for the control 
plot was 18.1in., with 7.1 in. drainage. Accumulation of salts in the root-zone of the trees will be 
monitored during the 2007 growing season, and the predicted ability to leach the salts below the root-
zone of the trees (e.g. by periodic irrigation of the coniferous stands with city water) will be tested. 
 
Keywords: 1,4-dioxane, phytovolatilization, groundwater, landfill, pilot, tolerance. 
 
* presenting author, URS, Raleigh, North Carolina 27616. 919-461-1469; Ari_Ferro@URS.corp 


