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Hydrogeology - First Principles

Aquifer: A permeable geologic unit that can
Store and Transmit groundwater.

Groundwater is moving... but slowly from areas of
Recharge to areas of Discharge.
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Bitterroot Valley
Hydrogeologic Setting
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Bitterroot Valley

Overview G rou ndwater

In 1993 the Montana Depart-

ment of Natural Resources DEVE'Opment
and Conservation (DNRC) put
in place an Administrative
Rule defining “combined
appropriation of exempt

wells” as an appropriation of Wells: 1990-present
) water from the same source

aquifer by two or more| 20000
groundwater developments,
that are physically manifold-

ed into the same system| 15000 -
(ARM 36.12.101(13)). Under

N

00 -
5000 A
0 T NS T T T
1970 1980 1990 2000 2010 2020
Year

Esri, NASA, NGA, USGS

MBMG



MBMG

Bitterroot Valley
Groundwater

Well Use

Domestic

Irrigation

Stockwater

PWS

Industrial

Development

21089

1840 8%

1089 4%

384 2%
107 <1%

Total = ~25,000

Count of Wells in Category
(MBMG, 2024)

Esri, NASA, NGA, USGS



Bitterroot Valley
Groundwater
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Bitterroot Valley

Groundwater Monitoring
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Bitterroot Valley

Kendall Trend IS
Groundwater Monitoring
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Bitterroot Valley
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7-day low flow vs. climatic water balance

Y= B,x, + Bx, + intercept
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7-day low flow vs. number of domestic wells

Y= B,x, + Bx, + intercept
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Aquifer: A permeable geologic unit that can

Store and Transmit groundwater.
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Bitterroot Valley

Darby

Aquifer: A permeable geologic unit that can
Store and groundwater.

gurfoce Ared X
gat. Thickness X ~ ]
gpecific Yield 5

Volume = 153,660 acre
* 40 ft
*0.20

= 1.2 million acre-ft

= 401 billion gallons
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Aquifer: A permeable geologic unit that can
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and Transmit groundwater. ==
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Guest Editorial/

It Is the Discharge

by John Bredehoeft
I have no doubt that studying recharge will be high on
the list of research topics for the future. I am also confident
that the recharge 1s better understood through the discharge
where there is an integrated and observable hydrologic sig-
nal, and that discharge is of much more pragmatic concern
than recharge. Harold Thomas, the distinguished professor
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Aquifer: A permeable geologic unit that can

and Transmit groundwater. ==
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“The imperative need in groundwater
development is to know what we are doing”

Harold Thomas, 1951

*Large scale, basin-wide analysis — can mask over local effects
* Considerable uncertainty — temporal and spatial scales

*Climate is driving the Bitterroot Hydrologic system
* Hydrogeologic and climatic conditions favorable for GW recharge

*Long-term monitoring is important
* Years to decades to address fundamental questions

* Small decreases in GW storage can have disproportionate
baseflow impact
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Bitterroot Valley
| | Groundwater Monitoring
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