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Abstract:
Sodium bromide was used in a natural gradient tracer test to determine acid mine drainage (AMD) flow
velocity through a sedge peat fen in west-central Montana. A grid of auger holes and small diameter
wells was installed at varying depths. Water samples taken from this grid network were analyzed in the
field using a bromide specific ion electrode. Field hydraulic conductivity (K) was determined on auger
holes and wells in the area of expected metal loading and tracer movement. The K ranged from 1.0 x
10-2 to 1.5 x 10-5 cm/s with a mean of 8.3 x 10-4 cm/s. Mean velocity determined from the K values
was 7.1 x 10-5 cm/s. Water flow velocity considered the most representative of the AMD waters was
then determined by the tracer experiment and ranged from 3.1 x 10-1 to 6.2 x 10-4 cm/s with a mean of
2.6 x 10-2 cm/s (73.7 ft/day). The wide range of velocities indicate a very heterogeneous wetland flow
system. The large difference (three order of magnitude) between K determined velocity and tracer
determined velocity indicates the measurement of two different flow systems. The tracer velocity
represents preferential flow paths within the shallow (acrotelm) system and the K determined velocity
represents that flow found at greater depth (catotelm). The distance the AMD water travels, before
problem amelioration, was not determined from the tracer methods employed, but using a distance
estimate of 200 m and the average tracer velocity, the average residence time of AMD water in contact
with the wetland soils is approximately 9 days. 
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