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Abstract:
Rapid development along the western flank of the southern Bridger Range, Gallatin County, Montana,
has heightened the need for information regarding current and future ground water availability. An
important aspect of availability is ground water. recharge. This study estimates average annual ground
water recharge calculated from a physical water-budget and a chloride mass-balance approach. The
water-budget was calculated with measurements of streamflow in and out of the system, and estimates
of precipitation, ground water outflow, evapotranspiration, and consumptive water loss related to
development. The chloride mass-balance utilized the streamflow data, the precipitation estimate, and
measured chloride concentrations in precipitation, ground water, and streamflow to calculate recharge.

The recharge estimates from the water-budget and the mass-balance were 5100 ± 3800 acre-feet and
3000 ± 1700 acre-feet, respectively. The physical water-budget estimate is considered more accurate as
it allowed the recognition that the system was not in equilibrium at the time-scale of the study; the
chloride mass-balance assumed long-term equilibrium. Consumptive water loss related to development
accounted for less than one percent of water leaving the system, suggesting that the impact of
development on ground water availability in the area is trivial. Water level monitoring indicates that
stream-loss is the dominant source of ground water recharge and revealed seasonal water level
fluctuations exceeding 45 feet in the eastern portion of the study area. This is a natural, seasonal
fluctuation controlled by the quantity of annual precipitation and subsequent spring runoff infiltration.
Long-term fluctuations of greater than 60+ feet are to be expected, particularly in the eastern part of the
area, as wet and dry years will significantly affect both the amount of recharge and water levels.
Tritium age-dating of water samples suggests that water recharging the eastern third of the study area
moves westward via two flowpaths. A significant percentage of the water moves relatively quickly
through an unconfined system comprised of the uppermost 150+ feet of alluvial sediments; water at
some depth greater than 150 feet appears to move much more slowly. Planners and drillers should
consider this information as it has implication for the depth and construction of wells in the area. 
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