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Design, Construction, and Use of Instrumented Boreholes and DC Resistivity Surveys to 
Measure Artificial Recharge in Thick Unsaturated Zones 
 
By: David O’Leary, John Izbicki, Carole Johnson, Michael Mondanos, Russell Johnson, 
and Tom Barnes 
 
The Antelope Valley-East Kern Water Agency is proposing infiltration of imported water 
by flooding of agricultural fields to recharge and bank as much as 30,000 acre-feet of 
water per year in the western portion of Antelope Valley, California. When imported 
water is available, it would be ponded and infiltrated over a period of 3-4 months while 
the fields are fallow; agricultural production would continue during the remainder of the 
year. As part of a pilot test to determine the suitability of a proposed 1,430-acre site, a 
berm enclosing a half-acre field was constructed in an area shown by previous studies to 
have high infiltration potential. Three instrumented boreholes were installed near the site 
to monitor the vertical and lateral movement of water as it moves through the unsaturated 
zone. One borehole was drilled adjacent to the site to the depth of the water table (about 
265 feet below land surface) using the Overburden Drilling and Exploration (ODEX) 
technique. The two remaining boreholes were drilled at distances of 25 and 50 ft from the 
bermed site to depths of about 80 feet using mud-rotary methods. The deeper borehole is 
used to monitor vertical movement of infiltrated water to the top of the saturated zone, 
and the shallower holes are used to monitor near-surface lateral movement of infiltrated 
water. Instruments installed within the deep borehole include advanced tensiometers, 
thermistors, dielectric permittivity sensors, suction-cup lysimeters, and a piezometer. 
Fiber-optic cables were installed all three boreholes to monitor temperature changes in 
the subsurface associated with the movement of the wetting front using Raman 
spectroscopy. All boreholes contain a 2-in diameter PVC pipe access point for the 
repeated collection of electromagnetic (EM) resistivity logs, which are sensitive to 
changes in water content in the unsaturated zone. Electrodes spaced at 3.3 foot intervals 
were installed in the shallower boreholes to measure relative changes in electrical 
resistivity between the two shallow boreholes; changes in resistivity are related to 
changes in water content. In addition, sequential surficial DC-resistivity data are being 
collected along transects adjacent to the site to monitor changes in subsurface resistivity 
resulting from the lateral spreading of infiltrated water. The surficial DC-resistivity data 
will be correlated with electrical resistivity data collected from the boreholes to assess the 
movement of the wetting front in three dimensions.   
 
Water was applied to the bermed area beginning on June 15, 2010, and the monitoring of 
the movement of the wetting front is ongoing. Data from the pilot test will be used to 
develop a model of unsaturated-zone flow that will be used to assess the potential for 
full-scale development of groundwater recharge and banking at the proposed site. As part 
of this study, an existing model of saturated-zone flow will be updated and used to 
simulate the fate of recharge from a full-scale banking program at the site. 
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