Geology

v' Geologic Mapping

v' Geohazards/Earthquake
Studies

v' Economic Geology

v Energy Resources

v Data Preservation

Montana Bureau 0][ Mines and fjen@_rj

Water Resources

v’ State-wide Groundwater monitoring
network

v" Ground Water Investigation Program

v" Groundwater Characterization Program

v Environmental Studies




Ground Water Investigation Program (GWIP)
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Montana’s fastest-

growing city last year? It
wasn’t Bozeman.

New Census Bureau estimates chart Montana’s population shifts
during the first full year of the COVID-19 pandemic. Kalispell led
the pack.

Montana Free press March 30, 2022 o ) .
@ Overall change O Net migration O Births O Deaths (O Net births

Percent change Total change

O (& ‘
e e I m% . o 0 20 people ()100 people 4 .!“,11,000 people

®

Montana’s 2020 - 2021 | =
population shifts -

@

* Miles City

Overall Change

Data: U.S. Census Bureau. Graphic: Eric Dietrich / MTFP
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W
FLATHEAD BEACON

Flathead Valley Continues to
Chart Record-setting
Residential Growth

In Kalispell, permitting for residential development has set new records
for three consecutive years, mirroring growth in Whitefish and Columbia

Explanation

D Focus Area

O Groundwater Monitoring Sites
® Surface Water Monitoring Sites

- Evaluating the interconnection between aquifers
- ldentify sources of recharge and discharge to

groundwater
- Analyze seasonal and long-term water-level

trends in the main aquifer
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Flathead Valley

Deep Aquifer

Water rights \

Number of
wells

Cumulative Number of Wells
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Flathead Valley

Groundwater level declines

Columbia (
vj\Falls -

Explanation

Long-Term
Water-Level

Density of
Water Rights
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LOTS
FOR sALE
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Model Results

A-r Under modeled conditions,
’“\0  PWS well more desirable than exempt wells
| More then 3 times the drawdown on 1.2 acre lots
Proposed lot size < 10 acres in bedrock aquifer system,
consider monitoring water levels and water use

- Define “Acceptable drawdown”
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= INIA Gll

‘ INFORMAT%N#’ACCOMMODATIONS
cALL 1800-829-2969

WWW.VIRGINIACITY.COM

Explanation

@ Virginia City Springs 2016 Source Water Protection Area
D Spring 1 Likley Source Area 2000 Source Water Protection Area
Spring 2 Likley Source Area I___: Virginia City Incorporated Area

e

| | virgina City Springs 0.25 mi Buffer N
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Before the Well Runs Dry: Improving the

G

L l n kage B e twe en G roun d wa te ran d La n d U Sse Montana Bureau Of Mines and fjenﬁ;ﬂ_rj
Planning Stanford University

Awareness

Clear understanding of groundwater and surface water

and how they interact

v Pre-analyzed information that classifies aquifers on their
level of development and vulnerability to contamination

v’ Better clarity on your authority regarding groundwater

protection and management

ENERN




Groundwater Investigation
of the Billings Aquifer

Ground Water Investigation Program
Montana Bureau of Mines and Geology
Billings and Butte

Elizabeth Meredith

MONTANATECH

Montana Bureau o;k Mines and Geo/ojy

5 Billings
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Purpose

Evaluate the ability of the aquifer to sustain future groundwater
development. Identify the extent and source of nitrates in the study area.

Objectives

Groundwater quantity:
a. Identify and quantify groundwater recharge from natural sources and
agricultural practices.
b. Develop conceptual and numerical groundwater models to evaluate the

effect on groundwater from land use change from agriculture to residential.

Groundwater quality: Define the role of agriculture practices and septic systems
on groundwater quality. Identify nitrate distribution in groundwater and likely

sources.
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[ studyBoundary
\:l Outline of Parcel with a Date Built

YearBuilt
@ 1860 - 1920
1921 - 1940
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Cumulative Acres

Billings Residential Growth from Cadastral Year-Built Data
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Cumulative Acres

Billings Residential Growth from Cadastral Year-Built Data
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Terrace
Formation

A. Monincised Stream
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Fine-grained sediment
(weathered sandstone
S\ and shale)

Terrace 3

Sand and gravel
(river deposits)

Hogan's Slough

d 154792

Shale bedrock
(not an aquifer)
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Hogan's Slough
Yellowstone River

Olson and Reiten, 2002
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8th and Lewis

$1076]8thiSHW ||l ExitStreet View

© 2022 Google

Google Earth

Imagery Date:1/2022. lat 45.781166° lon-108.536605° elev 3282 ft eye alt 3170 ft
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Groundwater Levels: 20 years
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Daily Average Water Level
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Alluvial Aquifer Water Budget Elements

Equation
INFLOWS Notation Method
Groundwater inflow GWin modeled (based on measured water levels)
Bedrock in BDin measured (head, geochemistry)
Stream/Drain loss STRin measured (head, flow)
Precipitation Precip estimated from records
Canal loss CNin measured (flow)
Irrigation recharge IR estimated from landuse
OUTFLOWS
Groundwater outflow GWout modeled (based on measured water levels)
Bedrock out BDout measured (head difference)
Stream/drain gain STRout measured (head, flow)
Evapotranspiration ET estimated from records
Wells (net out) WELLSnet estimated from records
change in storage dS measured (water levels)




Groundwater models: a new management tool
What will the model tell us!?

e The groundwater budgets for terraces.

e Improve the understanding of groundwater/surface water connection,

e Show degree of connection between terraces.

e Scenarios of land use and surface water changes are of interest to the city, county
and state for development purposes.

Example scenarios:

1. The extent to which major drains and streams are sensitive to increased
groundwater withdrawal.

2. Effect on the shallow aquifer of removing drains and/or canals.

3. Effect on shallow aquifers of removing applied irrigation, increasing
domestic withdrawals, but leaving canals in place.

4. Effect of addition of reservoir(s) on groundwater elevation and flow
direction.



Thanks to our neighborhood partners:

5 Billings pUBLIC B3 WORKS

BILLINGS ! Bllllngs
A PUBLIC SCHOOLS PARKS
T ‘ AND RECREATION

* Irrigation Canal Companies
* Numerous private well owners and businesses

And hopefully many future partners...
Shameless plug:

Any west-end residents with a well?
We’re looking for more monitoring sites.



Thank you!

Questions!?

Contact:

Elizabeth Meredith

Montana Bureau of Mines and Geology
101 Grand Avenue, Billings Montana
406-496-4599; EMeredith@mtech.edu




