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Abstract:
The purpose of this study was to perform a preliminary assessment of the potential of the Madison
aquifer in Sourdough Canyon for use as a supplement to the municipal water supply of Bozeman,
Montana. The Paleozoic rock units in the upper Sourdough Creek drainage basin were mapped and a
geologic cross section was constructed. The Mississippian Madison Group is comprised of the lower
Lodgepole Limestone and the upper Mission Canyon Formation, and is 430 meters (1420 feet) in total
thickness. Karst features and fractures were common in the Mission Canyon Formation and enhance
the permeability of the formation. Recharge to the aquifer was estimated by measuring stream losses
where streams flowed across the Madison Group rocks. Each of the streams in the Sourdough Creek
watershed was found to be losing water and the estimated stream loss is 3,200,000 m^3/year (2,600
acre-feet/year). One spring was found that was discharging from the Lodgepole Limestone. The spring
stage was measured by a data logger within a stilling well from October 2000 to October 2001. During
this period, the annual spring discharge was 1,100,000 m^3/year (900 acre-feet/year). Correlation of a
peak in the spring discharge with an isolated precipitation event revealed a response time of 5 days,
suggesting a rapid connection between the surface water and the spring discharge. The water
temperature, ion chemistry and tritium concentration all indicate the spring has a shallow circulation
pattern , and a short residence time. Hence the spring is not representative of a deep, regional aquifer
system within the Madison aquifer, and the depth to the regional saturated zone is unknown. The City
should not drill a production well without further investigation of the depth to the saturated zone. By
drilling a test well, the depth to saturation, well yield and subsurface geology could be determined. This
is recommended if the City chooses to pursue the development of groundwater resources in the
Sourdough Creek drainage. Other options for water development include the prevention of stream
losses in order to provide a net gain to Sourdough Creek, and an assessment of the Madison aquifer in
the Hyalite Creek drainage. 
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