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Purposes

Develop a conceptual model of the
bedrock aquifers in the Big Sky area
Investigate the Meadow Village
alluvial aquifer

Develop a groundwater model for
the Meadow Village alluvial aquifer
Provide a report and model products
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COOPERATORS:

Gallatin River Task Force
Big Sky Water and Sewer District No. 363
Gallatin Local Water Quality District
Big Sky Resort including Moonlight Basin
Meadow Village Homeowners Assn.
Private landowners throughout Big Sky
Montana Dept. of Natural Resources

* Water Management Bureau

* Bozeman Water Resources Regional Office
Steve Custer, MSU

Yellowstone Club — access and permissions

Thanks to all for your interest, permissions, and assistance!




Groundwater Characterization Program
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Geologic Cross Section from Vuke, 2013

| South Fork Jack Creek

from Swanson, 1830

SCALE: 1:48.000

Vuke, S.M., 2013, Geologic map of the Fan Mountain, Lone
Mountain, and Gallatin Peak 7.5' quadrangles, Madison Range,
Madison and Gallatin Counties, Montana: Montana Bureau of
Mines and Geology Open-File Report 633, 27 p., 1 sheet, scale
1:24,000.
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Montana Bureau of Mines and Geology's (MBMG) Gallatin and Madison
County Characterization Study Area monitoring sites in the Big Sky Area

/-‘Madinni‘ Gallatin
~ County | County

Legend

'
3 county line

Big Sky area
— fold
— fault
Geologic Units
Quaternary
Qal
Qar

Qls

Q O MBMG's Study Area inventoried sites

O sites in the Meadow Village sampled
for nitrate periodically

recently deposited alluvium
glacial outwash,

and younger alluvium
older landslide

Geologic tase fromK elloge, K-S, and Wil
Mostma, Park County, Wyeaning. Mostan:

Quaternary con't
Qet glacial tll
Qrz rock glacier
Q¢ older colluvium
Tertiary/Cretaccons
TKga intrusive, gabbro
The extrusive, welded tuff’
Kdap intrusive. dacite
Cretaceous
Keo Cody shale
Kf Frontier shale and sandstone
Km Mowry shale and mudstone
Kmdt Muddy sandstone,
Thermopolis shale and
sandstone

M

Cretaceous con't
Kk Kootena shale and sandstone
Jurassic and Triassic
JTmd  Morrison through
Dinwoody Formations
Permian
Psh Shedhorn sandstone

Pennsylvanian
IPMga Quadrant and Amsden
Formation
Mississippian
Mm Madison limestone

**gealogic abbreviations on map in larger
fiont act alone o with other umits as aquifers

Previous works gathered
from the Big sky Water
and Sewer District’s
Library

N
A
8200 ft

horizantal scale 10100000
Tength of eross-seclion in miles 12,0
0o vertical exaggeration

geologic units nat on location map
MDY Mississippian-Devonian, Three Forks amd JelTerson Formation
by Qudivielan-Cambrian, Bighorn Dolomire, Park Shale, Pilgrim Dolomite

Aqfs  Archean. gneiss

(modified from Vuke. 2011)
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Groundwater Information Center Well Hydrograph

The following chart represents the current hydrograph for this well. Data reported are in feet

Current hydrograph for well 210824
Location {TRS}: B7583E3BDAD Td: 4880 Aquifer: 217HHRY

Precipitation: departure from uearly average for selected
NWS ztationzs in the corresponding climatic divizion
T T T T T T

10 2011 2012 2013 2014 2015 2016 2017 2015

=3
L=

100N

(=]
(ma]
(mn]
n
DTH; Feet Below Ground

Hater Level Elevat

6575 205
2010 2011 2017 2013 2014 2015 2016 2017 20158 2019 2020

| odry mnon-static | Year

GWIC Id: 210824

Source! Ground-Mater Information Center —— Butter HT




02e26/20]4

Monitored and sampled GW and SW sites Sampling of snowpack water chemistry

Additional stream flow measurements Installation of new monitoring wells
and stream water chemistry sampling
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o Wells

o Stream stage staff gages
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Water quality sampling: 38 wells, 7 springs, selected stream sites,
rain and sewage plant effluent

— Samples tested for:

* Full suite water chemistry

* |sotopes of water molecules

* |sotopes of some other elements




Stiff diagram

165686,7/1/2008

HCQO3+CO3

Cl
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A Stiff diagram is a small graph showing the concentrations of
major dissolved constituents in water
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Surface water (blue) and alluvial groundwater (orange) stiff diagrams
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Bedrock aquifer stiff diagrams - the colors indicate various mapped bedrock formations.




Meadow Village
area wells and
Stream sites surveyed

Meadow Village
area staff gages and
wells instrumented
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Stream stage staff gages




West Pasture sites
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Crail Ranch Sites
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roundwater use data
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Sewage effluent / treated water
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@ File Edit Display Grid MODFLOW Window Help

1SHY|IRFCSQITABNEBHRE "

" Project Explorer

BIGSKY_Feb(§_ANALYSIS_gmsKW_adjust TOP.out
[E] DrawDown
Head
[E] elevation
@ Material Sets
8 default
{1 BIGSKY_Feb0§_ANALYSIS_omsKW (MODFLOW)
-{E] BIGSKY_Febl6_ANALYSIS_gmsKW out

[E] Zone Budget IDs
- Global

L@ BCF

g RCH

< T

@ioaEma@B e

Ne projection

Groundwater Modeling System (GMS) software —
Meadow Village area model provided by
Mark Cunnane - Western Groundwater Services



West Fork
Gallatin R.

Gather and analyze recorded data from well and stream sites

Seek measurable losses and gains in the West Fork during June and

July

Analyze water chemistry data

Evaluate area geologic maps and well logs

Develop a water budget for the Meadow Village aquifer
Develop a groundwater model for the Meadow Village area
Refine the project report scope and outline

Write and assemble draft report

Develop the first draft of an educational pamphlet




