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General Stratigraphy



Rose and others, 2022
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East Flathead Project

• Purpose
• Provide detailed 

understanding of the 
interconnection 
between surface- and 
groundwater

Kalispell

Columbia
Falls



Monitoring (2019-2021)
Groundwater Network (144 wells) Surface-Water Network (27 sites)



“Plateau”-shape hydrographs – Summer Pumping

“Asymmetric”-shape hydrographs – Spring Recharge

Stable through winter

Pattern repeats

Pattern repeats

Preliminary Results Berglund and others, in prep



Spatial and Temporal 
Hydrograph Responses

• Asymmetric hydrographs close to 
the Swan Range peak in the 
spring, while more distal wells 
peak later

• Asymmetric hydrographs near 
the Flathead River, both shallow 
and deep

• Plateau hydrographs away from 
recharge.

• Wells in the north have the 
greatest summer drawdown (10-
20 ft.), than wells in the south (2-
10 ft.)
 

Preliminary Results Berglund and others, in prep



Drilling/RotoSonic



RotoSonic Drilling
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Lithologic Logs

Preliminary Results Bobst and others, in prep
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Lithologic Logs

Preliminary Results Bobst and others, in prep
~12x vertical exaggeration
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Aquifer Tests: Shallow Aquifer Response to Deep Pumping

Myse and others, 2023
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Groundwater Modeling

Steady-State

Preliminary Results Berglund and others, in prep



Groundwater Modeling-Calibrated K

Preliminary Results Berglund and others, in prep
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Tracers

Preliminary Results Bobst and others, in prep
Tritium ranges from Lindsay and others, 2019
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Tracers

238U  =>  234Th + 4He

One of many decays that 
produce 4He (α particles)

Preliminary Results Bobst and others, in prep
Tritium ranges from Lindsay and others, 2019



Preliminary Conclusions
• Shallow Aquifers and Surface Waters are 

Interconnected
• Well documented (Konizeski and others, 1968; Noble and 

Stanford, 1986; Smith, 2004; LaFave and others, 2004; Rose, 
2018; Rose and others, 2022)

• Pumping from either the shallow or deep aquifers is 
likely to eventually result in surface-water depletion

• The Shallow Aquifers and the Deep Aquifer are 
Interconnected in some areas
• Hydrograph Types
• Sediment Descriptions
• Aquifer Tests
• Groundwater Modeling
• Tracers



Questions?
Recent and Upcoming MBMG Publications:

Bobst, A., Berglund, J., Smith, L., Bolhuis, K., and Gebril, A., in prep., Hydrogeologic Investigation of 
the East Flathead Valley, Montana Bureau of Mines and Geology Report of Investigation.

Berglund, J., Bobst, A., and Gebril, A., in prep., A groundwater flow model for the East Flathead Valley, 
Montana Bureau of Mines and Geology Report of Investigation.

Myse, T., Bobst, A., and Rose, J., 2023, Analyses of three constant-rate aquifer tests, East Flathead 
Valley, northwest Montana: Montana Bureau of Mines and Geology Open-File Report 757, 44 p. 

Bobst, A., Rose, J., and Berglund, J., 2022, An evaluation of the unconsolidated hydrogeologic units in 
the south-central Flathead Valley, Montana: Montana Bureau of Mines and Geology Open-File Report 
752, 16 p.

Rose, J., Bobst, A., and Gebril, A., 2022, Hydrogeologic investigation of the deep alluvial aquifer, 
Flathead Valley, Montana: Montana Bureau of Mines and Geology Report of Investigation 32, 44 p.

Rose, J., 2018, Three-dimensional hydrostratigraphic model of the subsurface geology, Flathead 
Valley, Kalispell, Montana: Montana Bureau of Mines and Geology Open-File Report 703, 44 p., 1 
sheet.

Let us know if you have ideas for new GWIP Projects!
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