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Essential Definitions

o Agquifer:
- A permeable geologic unit that can transmit
and store significant quantities of water.
» Transmissivity:
~ Capacity of the aquifer to transmit water
» Storativity:
- Capacity of an aquifer to take in and release
water
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Seasonal Stream-Flow Hydrograph

Discharge as a function of time

Discharge

Baseflow

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

* Major portion of flow ultimately derived from baseflow
-~ On average, ground water ~ half of annual flow
- In dry periods, ground water contributes almost all flow

Ground-water fiow associated with a losing stream

Detached
Landsurtace . .Losing
Stream

|— =

Ground-Water Hydrograph:
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Well Hydraulics

How do aquifers respond
to withdrawals from wells?

Wateibearing -
formation

Well Hydraulics (>

High Medlum Low
9 > !

~—— Distance—|

Transmissivity




Unconfined
High

Land Surface

Storativity
Cone of
Deprsssian

Cone results from
squifer drainage
\ 4
|
|
[~}
Water-table squifer

Aquifer Storage

Land Surface Confined
Cone of Low
Storativit
pres =
i
—_— ohe expands .
Confined squiter faster and further Distance ——

Crasa saction view
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Ground-Water Flow System in a Stream Valtey
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Aquifer Test: Quantifying the Hydraulic Characteristics
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Aguifer Test: Quantifying the Hydraulic Characteristics
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Quick Review

* Water is transferred between the
atmosphere — surface - below ground

+ Shallow ground water and surface water
are typically interconnected

* Understanding the ground-water system
requires data from wells

* Some western Montana examples




Northwestern Montana

Series of
ntermontane Basins.

« The basins are structuralty
down dropped
relative to the surrounding
mountains.

~Mountains composed of
“bedrock”

-Basins are filled with
* unconsolidated “basin fill” or -
“alluvium”

Shallow and deep
¢ Generally contain abundant water
« Most utilized aquifers o
+ Shallow: hydraulically connected to streams

* Deep: confined or “arteslan”
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Not All Basins Are Created Equal

{0 Surficial Sand and Gravel
[J Glaclal-Lake Sand, Silt and Clay
| Bl
[J Deep Sand and Gravel

Kalispeli Vailey

Productive Shallow and deep
aquifers
Deep alluviai/bedrock aquifer

* Protected where confined

¢ Vuinerable in recharge areas
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D D Aquifers

Lacustrine

Mission Valley
Glacial-lake deposits dominate
basin fill

Shallow and deep aquifers
¢ Thin, discontinuous

* Not a productive or
extensive as Kalispell Valley




Not All Basins Are Created Equal

Sapphire
Mins.

Six Mile Cric - Fan
clayey grvl. and sand

Ancestral Bilterroot
Silt, sand and grvl.

Biltterroot Valley
Tertiary Sediments predominate
East-side benches
* Irrigati pported shallow aq/]
A | Bitterroot deposit
Surficial alluvium

Not All Basins Are Created Equal
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Bitterroot

Missoula Valley
] Prolific alluvial aquifer
o ,-.t. * Sole source aquifer
i Fich o8 s Recharged by the Clark Fork River
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1) Gainlng and losing stream
2} Water table and ground-water flow
during run-off condlitions




Summary

* To understand ground-water/surface-
water interactions:
—1) Hydrogeologic Framework
¢ can be complex
—2) Ground-Water level information
» spatial: assess ground-water flow

» temporal: assess long and short-term storage
changes

~ 3) Hydraulic Characteristics
* aquifertest (T& S)
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Ground-Water
Characterization
Areas
provides the basic
framework for more
detalled ground-water
evaluations

Ground-Water
Monitoring Network

850 wells state wide that
are used to monitor
water levels and water
quality for the long term.

ntip:/mbmggwic.mtech.edu |

Contact Information:

Ground-Water information Center:
http://mbmggwic.mtech.edu/

Montana Bureau of Mines and Geology:

http://www.mbmg.mtech.edu/

John LaFave
(406) 496-4306






