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Perchlorate-contaminated groundwater is an issue of national concern. In the past, it was 
assumed that historical use and disposal practices by the military and military contractors, 
perchlorate manufacturers, and several commercial industries were the sole contributors of 
perchlorate contamination in the environment. Recent studies also suggest that natural sources of 
perchlorate, including Chilean nitrate fertilizer and atmospheric processes, add perchlorate to 
soils and groundwater. Knowledge of whether perchlorate contamination originates from natural 
or man-made sources can have a significant impact on remediation management strategies.  
 
Dr. Paul Hatzinger and his team have developed a forensic technique to distinguish natural from 
man-made perchlorate using isotope-ratio mass spectrometry, as well as improve understanding 
of the extent and origin of variations in the isotopic compositions of man-made and natural 
perchlorate.  Techniques were developed to collect, purify, and measure the isotopic composition 
of perchlorate in both source materials and environmental samples. Isotopic analyses of 
perchlorate in groundwater were performed at locations across the United States. Both man-
made and natural signatures were observed, as well as signatures indicating local mixtures of 
these sources.  
 
This novel forensic technique will enable DoD and other interested parties to distinguish military 
from other anthropogenic and naturally occurring sources of perchlorate and aid in determining 
appropriate liability for remediating perchlorate contamination and targeting management 
strategies effectively.  The technique also has applications for documenting perchlorate 
biodegradation in the field. 
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