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Abstract:
Waste rock produced by the mining industry may contain sulfide minerals, which often oxidize to
produce acid in the presence of water. This acid production may lead to acid rock drainage. Therefore,
it is important to dispose of sulfide - rich waste rock in a way that will minimize exposure to water and
the consequent release of acid rock drainage into the environment.

The 300 - foot thick Mill Gulch waste rock repository at the Zortman Mine was capped with a series of
oxidized and clayey materials in 1992. The cap was designed to minimize infiltration of water into the
repository and thus minimize the probability of acid rock drainage. The purpose of this investigation
was to evaluate the hydrology of the Mill Gulch waste rock repository in order to determine whether
the capping system adequately precludes infiltration of precipitation into the repository so as to prevent
gravitational drainage of water from the repository.

Repository water content was measured monthly over a 12 month monitoring period using a neutron
probe. Neutron probe data were collected from eight neutron probe access tubes located on three
different terraces on the Mill Gulch waste rock repbsitoiy. Neutron tubes varied in depth from 70 to
310 feet.

A laboratory method for neutron probe calibration in unconsolidated waste rock was developed. A fifty
gallon sample of waste rock was oven dried and loaded into a monitoring barrel, which was equipped
with time domain reflectometry probes and a neutron probe access tube for the entire profile. The
response of time domain reflectometry and neutron probe measurements to calculated volumetric water
additions was monitored following additions of 0.5 % volumetric water increments.

A neutron probe calibration for the waste rock material was successfully generated. The relationship
between the neutron count ratio and volumetric water content was found to be linear with r = 0.96. The
results of the hydrologic study indicated that much of the Mill Gulch waste rock was at or above field
capacity; thus water will drain downward in response to gravity. Average drainage from the repository
was estimated to be less than the 14.3 inches of precipitation received during the monitoring period.
The capping system is thought to be effective at storing infiltration and promoting runoff from the
repository. In addition to precipitation, the repository received run - on from a large unreclaimed
topsoil stockpile located up gradient from the top bench of the repository. Run - on contributed to
infiltration at the repository top. 
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