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In-situ arsenic removal during groundwater recharge through unsaturated alluvium
By: John A. Izbicki, T.J. Kim, Clark Ajwani, and Thomas Barnes

Arsenic in excess of the U.S. Environmental Protection Agency Maximum Contaminant
Level (MCL) of 10 micrograms per liter (ug/L) is common in aquifers throughout much
of the southwestern United States. A field-scale experiment is being done in Antelope
Valley, Calif., in cooperation with Los Angeles County Department of Public Works and
Antelope Valley East Kern Water Agency, to determine if naturally occurring iron,
manganese, and alumina oxides present on the surfaces of mineral grains in the
unsaturated zone can be used to remove arsenic in applied water that contains high
concentrations of arsenic. In the study area, a shallow unconfined aquifer with arsenic
concentrations less than the MCL overlies a deeper aquifer that has an average arsenic
concentration of about 30 pg/L. High-arsenic groundwater will be pumped from the
deeper aquifer into a half-acre pond and then infiltrated through a 300-foot thick
unsaturated zone to recharge the shallow aquifer, where it later could be pumped and
delivered for public supply. An unsaturated-zone monitoring site consisting of multiple
tensiometers, heat-dissipation probes, and suction-cup lysimeters will be constructed
adjacent to the pond to monitor the movement and quality of the applied water as it
infiltrates to the underlying water table. Cores and cuttings collected during the
construction of the site will be used in column experiments to determine the physical and
chemical factors that control sorption of arsenic under different geochemical conditions,
thereby facilitating transfer of the technique to other areas having similar geologic
conditions. In addition, batch experiments will be done using radiolabled arsenic-73 (a
man-made isotope, having a half-life of 80.3 days) to determine partitioning of arsenic on
mineral grains and its potential incorporation from sorbed into increasingly mineral
phases. These factors are believed to control the long-term fate of sorbed arsenic, and its
potential mobility if overlying land use changes. The experiment is designed to recharge
1,600 acre-feet of water from a half-acre pond over a two-year period. Preliminary
estimates suggest that the unsaturated zone underlying the pond may contain enough
naturally-occurring oxides to treat as much as 50,000 acre-feet of high-arsenic water. The
cost of arsenic treatment and recharging the shallow aquifer in this way is the cost of
pumping the water.
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