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Ground-Water Investigation Program (GWIP)
Montana Bureau of Mines and Geology

* Specific groundwater research questions

e Local

e Sub-basin

e Study Intervals - one to three year duration

Questions Researched

 Groundwater/Surface-Water Interaction

Stream Depletion

“Incidental” Recharge

“Managed” Recharge
 Land-Use Changes (e.g., changes in irrigation practices,
cumulative effects of existing and proposed water development)




GW!IP Project Areas

GWIP adds to Montana’s capability to deal with complex water resource issues
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GWIP Products
Montana Bureau of Mines and Geology

* |Interpretive Report

Modeling Report (if appropriate)
Model files available on-line

Technical Data Report (if appropriate)
A Comprehensive Set of Hydrogeologic Data

Avallable through MBMG Ground-Water Information
Center (GWIC), which is archived forever.




Shallow Aquifer Investigation
Stevensville Area

Purpose

Examine the feasibility of
supplementing surface water
irrigation supplies with
groundwater.

Find and use Existing
information

Collect groundwater and
surface-water elevations
to characterize the
groundwater flow regime

Groundwater Flow Model




Monitoring
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Data Collection Efforts

Groundwater Data
Surface-Water Data
Installation of Wells
Groundwater Sampling
Isotope Sampling
Canal Losses/Gains




Bitterroot Valley East-West Spatial Isotope Trends
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Spatial Trends
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Seasonality: 6180 vs. Flow
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Though it rains a lot in spring, cold snowmelt dominates the flow and decreases isotope values. Values are
B 11 “lighter” (more negative) because the snow is isotopically depleated from fractionation at colder temperatures.
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Fall rain increases flow and increases isotope values. It makes
-17.4 v L them “heavier” (more positive) because the rain is isotopically
\] enriched from fractionation at warmer (relative to mid or late
winter) temperatures.
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Bitterroot Valley North-South Spatial and Temporal Trends

Mitchell Slough and Union Ditch 6§80 Isotopes: Time Series
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Mitchell Slough values appear to be progressively damped downgradient.
165 1 Indicates homogeneous, well-mixed water source (e.g., floodplain groundwater).
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-17.5 Although damped, Union Ditch fluctuations show —
the seasonal pulse of its Bitterroot R. source.
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