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Background/Objectives. Evaluations of natural attenuation of chlorinated solvents have 
historically focused on biological degradation. Recently, the importance of abiotic degradation 
has become apparent. An empirical relationship has been established between the mass 
magnetic susceptibility of aquifer sediment and the rate constant for degradation of PCE, TCE, 
cis-DCE and vinyl chloride in the sediment. The purpose of this study was to evaluate field and 
laboratory methods for measuring the magnetic susceptibility of sediment. Demonstrating the 
occurrence of abiotic degradation is important to selecting appropriate remedial actions for sites 
that have volatile organic compounds (VOCs) in groundwater. 
 
Approach/Activities. The volume magnetic susceptibility of sediment obtained during drilling of 
a groundwater monitoring well was measured with a Terra Plus KT-10 field meter. The effects of 
temperature and sampling methods on the measured values was evaluated. The mass 
magnetic susceptibility of nine subsamples was measured by Microbial Insights of Knoxville, 
Tennessee, to evaluate the difference between the field meter and laboratory instruments. The 
volume magnetic susceptibility of the sediment was measured using a W&R Instruments HM-
453S magnetic susceptibility sonde after the monitoring well was installed. To allow comparison 
between methods, measurements of volume magnetic susceptibility were converted to mass 
magnetic susceptibility by dividing by the bulk density of the aquifer material.  
 
The magnetic susceptibility of well construction materials was measured to evaluate the 
potential effects of these materials on measurements of magnetic susceptibility by a down-hole 
sonde after the well was constructed.  
 
Results/Lessons Learned. The magnetic susceptibility measured in the laboratory was higher 
than that measured using the field meter for the same depth interval. The magnitude of the 
measurements obtained with the sonde was about 30 to 50 percent of the measurements 
obtained with the other methods. One hypothesis for this is that because the sonde integrates 
measurements between the sonde and a distance of about 18 inches away from the sonde (that 
is, into the formation), the presence of air inside the well casing, the well casing itself, and well 
construction materials reduce the measurements compared to what would be measured directly 
from the sediment. 
 
The magnetic susceptibility of well construction materials was generally at least an order of 
magnitude lower than that of aquifer sediments encountered during the study. However, a 
bentonite pellet seal may have a magnetic susceptibility similar to that of aquifer materials. 
 
Measuring the magnetic susceptibility of the soil core using a field meter at the drill site, or using 
a downhole sonde in completed, PVC-cased monitoring wells, can provide rapid, inexpensive 
measurements that can be used to evaluate the potential for abiotic transformation due to the 
presence of magnetite in aquifer sediment.  


