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• Purpose:
• Assess the effects of development on the 

water quality in the shallow alluvial aquifer.
• Develop a model to identify groundwater 

flow paths and groundwater/surface-water 
interaction.

Kurt Zeiler and Elizabeth Meredith



Data Collection

• Field measurements and 
sampling were completed 
Summer 2019-Summer 2021

• Groundwater
• 48 water level sites

• 27 alluvial, 21 bedrock

• 17 wells and 1 springs sampled 
approx. monthly

• Surface water
• 13 stream gaging sites
• Sampled during low flows





• MBMG OFR 772: 
Hydrogeologic Investigation 
of the Upper Gallatin River 
Corridor

• Introduces the study and field 
methods

• Presents the overall 
hydrogeology

• Surface-water balance
• Water chemistry
• Nitrate trends in the valley

Available online from the MBMG 
Publications Website: 

https://mbmg.mtech.edu



• MBMG OFR 771: Groundwater 
Model of the Upper Gallatin 
Aquifer at Big Sky, Montana

• Presents the alluvial hydrogeologic 
framework

• Detailed water budget analysis
• Numerical model construction and 

calibration
• Flow path analyses
• Modeled scenarios of development 

and climate

All files, including model files, are 
available online from the MBMG 

Publications Website: 
https://mbmg.mtech.edu



Study area vs.
Model area









Annual recharge from snow melt

Annual recharge from snow melt

Long-term climate influences











Calibration
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Modeled Water Budget

Simulated streamflow gain of 15.8 cfs
vs. estimated 18.6 cfs (± 8.8 cfs)

Groundwater Inflow Modeled flow (cfs)

Mountain block recharge 17.3

Valley recharge 0.0

Septic effluent 0.1

Inflow from upstream 
alluvium

0.1

Groundwater Outflow Modeled flow (cfs)

To surface water 17.2

Pumping Wells 0.0

Evapotranspiration 0.1

Springs 0.0

Outflow to downstream 
alluvium

0.2



Existing 
Conditions

The
Quarry

Centralized 
Wastewater 
Treatment



Broad Development with 
On-Site Septic



35% reduction 
in recharge

Alluvial saturated 
thickness
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