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Barium and RDX (a military high explosive compound) were evaluated from 1998 to 
2002 within a semiarid alluvial system, Canon de Valle (CdV), New Mexico. A high 
explosive (HE) machining facility discharged effluent containing these analytes to the 
canyon from 1951 to 1996. Surface water, alluvial groundwater, active channel 
sediments, and floodplain sediments were characterized along a 2 km long reach of 
canyon. Barium concentrations were higher in the alluvial groundwater than the surface 
water with the highest concentration centered approximately 500 m downgradient from 
the HE facility. Of the 21,000 kg of Ba estimated to be in CdV sediment in 1999, about 
65% is estimated to have been contained in fine-grained floodplain deposits, 1 0% in the 
active channel, and 25% in coarse-grained deposits below the floodplains. The ratio ofBa 
concentration in fine grained deposits to the active channel increases downstream and 
increased over time. These data indicate that Ba from the effluent was first stored in the 
active channel where it could preferentially bind to fine sediment particles, and then was 
redistributed onto floodplains following scour and suspension during floods. The Ba 
residing within the floodplain sediments appears relatively stable, and remains isolated 
from surface water and alluvial groundwater. Approximately 5 kg ofRDX was estimated 
to reside in CdV sediment, also preferentially in fine-grained sediment. RDX 
concentrations in groundwater were highest (up to 759 ug/L) during high flow snowmelt 
runoff. The highest average RDX concentration was from an alluvial well approximately 
1000 m down gradient. There was a positive correlation between saturated thickness in 
CdV alluvial wells and RDX concentration. The strong correlation between RDX 
concentration and saturated thickness suggests that RDX resides in the vadose zone and 
mobilizes during wet periods when the effective saturated area increases. RDX and Ba 
show markedly different transport pathways through the alluvial system. Barium is 
readily sorbed and transported with the sediment fraction. In contrast, RDX is 
unbuffered and conservative. Thus as the alluvial system wets up, the RDX mobilizes. 
Knowledge of the distribution ofBa and RDX is critical to design and implementation of 
corrective measures for this system. 




