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West Billings GWIP Project

= Evaluate the ability of the alluvial
aquifer system to sustain future
groundwater development
* Increased residential development
= Reduced flood-irrigated agriculture

= Potential expected impacts

* Increased consumptive use of
groundwater

» Decreased groundwater recharge
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USGS SWB2 Model — Recharge Estimates

* Modified Thornthwaite-Mather soil-water-
balance accounting approach

= Estimates distribution and timing of net
Infiltrat/ion downward out of the root zone USDA Cropland Data Layer

" [nputs
» Climate
= Soils
» Land surface flow direction — runoff routing
» Land use/land cover & characteristics
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Potential Predictive Scenarios — Land Use

= Recharge changes in response to land use changes
* Development at 60-year rate (—320 housing units/yr)
» Development at accelerated (2021) rate (—410 units/yr)

= Other inputs

= Soils and runoff flow direction .
are static Provisional

= Climate — replay cycles of information not
2008-2023 Daymet datasets for distribution
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Land Use Change — Pseudo-Random Distribution Method

= Start with western study area

= PLSS 2" division (quarter-quarter
sections) — approximately 40 ac

= Determine lands that could be
converted to residential use

» Reduce to developable blocks

= Order through time w/ pseudo-
random number generator code

Provisional
information not
Ground Water Investigation Program fOf diStribUtion
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Land Use Change — Pseudo-Random Distribution Method

* Development has generally occurred
as producers retire or decide to sell

= Fill in developable areas in order
through time at the different rates

» Assume percentages of development
Intensity
= High intensity (0.2 ac parcels) — 35%
= Medium intensity (0.5 ac parcels) — 55%
= Low intensity (1.0 ac parcels) — 10%

* 50 Years — 2026 through 2075
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Predicted Percentage Reduction in Recharge on Developed Lands

= [nitially large

Provisional
percent information not
reduction, then for distribution

less reduction

= Later steady
Increase In the
percentage
reduction

e T i P Compared to no additional residential development



Predicted Percentage Reduction in Recharge West Study Area

= Initially small

percentages,
but then linear
INncrease

= Can see 16-year
cycle for
meteorology
INnputs
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2025 2035 2045 2055 2065

—-320 new residences/year =410 new residences/year

Compared to no additional residential development

2075



Conclusions and Next Steps

» Refine approach — discussions with stakeholders
» Pseudo-random lends itself to a probabilistic analysis
= Test different assumptions of growth rates and mixes of parcel sizes
= East to west focused development?
= Remove floodplain parcels?
» Target irrigated parcels?

* Incorporate drought scenarios
= Managed aquifer recharge mitigation scenario(s)

= Questions or suggestions?
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