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 Purpose:

» Assess the effects of development on the
water quality in the shallow alluvial aquifer.

e Develop a model to 1dentify groundwater
flow paths and groundwater/surface-water
interaction.




Data Collection

L

e F1eld measurements and

sampling were completed
Summer 2019-Summer 2021

e Groundwater

e 48 water level sites
o 277 alluvial, 21 bedrock

e 17 wells and 1 springs sampled
approx. monthly
e Surface water
e 13 stream gaging sites
e Sampled during low flows
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April 2025 Montana Bureau of Mines and Geology Open-File Report 772

HYDROGEOLOGIC INVESTIGATION OF THE UPPER GALLATIN RIVER ° MBMG OFR 772:
commoTmemeT Hydrogeologic Investigation
2 of the Upper Gallatin Kiver
Corridor

e Introduces the study and field
methods

* Presents the overall
hydrogeology

o Surface-water balance
« Water chemistry
» Nitrate trends in the valley

Elizabeth Meredith, Ginette Ahdo, Todd Myse, Ronald Breitmeyer, and James Rose

S Available online from the MBMG
Publications Website:

https://mbmg.mtech.edu
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> MBMG OFR 771: Gf O un dW;a Z— ef GROUNDWATER MODg]i.(?gggﬁlg;I;]‘iﬁiALLATlN AQUIFERAT
Model of the Upper Gallatin : —
Aquifer at big Sky, Montana . N
 Presents the alluvial hydrogeologic ~
framework

* Detailed water budget analysis

 Numerical model construction and
calibration

 Flow path analyses

» Modeled scenarios of development
and climate

All files, including model files, are R

available online from the MBMG
Publications Website: ‘

https://mbmg.mtech.edu MBMG
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[ Model Area
[ septic Discharge Systems

Subdivisions.

Public Lands
Montana Fish, Wildlife,
and Parks

I 5. Forest Senvice

[ Study Area Boundary
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(partially concealed)
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Alluvium
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Gravel
Landslide Deposit
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Tertiary

ITERY  Huckieberry Ridge Tuff
Cretaceous—Cambrian

BEEEN cody Formation
Frontier Formation
Mowry Shale
Muddy and Thermopaolis
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Hootenai Formation
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Annual recharge from snow melt

Long-term climate influences

Annual recharge from snow melt
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Groundwater Site Type

Maximum Measured

O Aluvial Groundwater  Mitrate (mg/L)
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MODFLOW Model Boundary Condition Packa
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Calibration Modeled Water Budget

Q
EJ Mountain block recharge 17.3
E) Valley recharge 0.0
g Septic effluent 0.1
8 Inflow from upstream 0.1
2 alluvium
g
= To surface water 17.2
Measured water level Pumping Wells 0.0
Evapotranspiration 0.1
Springs 0.0
Simulated streamflow gain of 15.8 cfs ;:’J\‘j‘i‘;‘;"qto denEieam | Lk

vs. estimated 18.6 cfs (+ 8.8 cfs)
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Broad Development with
On-Site Septic

Simulated Flow Path Discharge Locations

Rivers and Streams (Sw/5w,,, RIV Package)

Michener Creek and Spring Ponds (SPR; DRN Package)
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