Groundwater Conditions —
Upper Yellowstone Watershed

“The science of hydrology would be relatively Outli
simple if water were unable to penetrate below | ——-<

the earth’s surface.” @ = MBMG
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Montana Bureau of Mines and Geology
a department of Montana Tech

e Established in 1919 to provide reliable and
unbiased earth science information

 Non regulatory, applied research

Ground Water Information Center
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— Earthquake Studies

.
fe

ol

—Jon: -.1.14 4434;6;.La.:" n:s,u-uw Scale: 1:4.,622.324 Gro U7n dw ater M on I tlor “:]‘g NetWO rk. {

Mantana B of Mines and G




| - F-—

| Upper Upper Yellowstone Watershed
| Yellowstone L Setting
Watershed |
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* Intermontane Basin- ~ 1 M acres

e Topographic Relief - >10,000 to 4,200 ft
 Framed by Gallatin and Absaroka Ranges
* Drained by Yellowstone and tributaries

Valley floor <1 to 8 miles wide
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Irrigation | . £

Upper Yellowstone Watershed
Setting
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* Intermontane Basin- ~ 1 M acres

e Topographic Relief - >10,000 to 4,200 ft
 Framed by Gallatin and Absaroka Ranges
 Drained by Yellowstone and tributaries

e Valley floor <1 to 8 miles wide
Irrigation and irrigation canals
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Upper Yellowstone Watershed
Setting
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* Intermontane Basin- ~ 1 M acres

e Topographic Relief - >10,000 to 4,200 ft
 Framed by Gallatin and Absaroka Ranges
 Drained by Yellowstone and tributaries

e Valley floor <1 to 8 miles wide

Irrigation and irrigation canals
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Geothermal

Upper Yellowstone Watershed
Setting

* Intermontane Basin- ~ 1 M acres

e Topographic Relief - >10,000 to 4,200 ft
 Framed by Gallatin and Absaroka Ranges
 Drained by Yellowstone and tributaries

e Valley floor <1 to 8 miles wide

Irrigation and irrigation canals
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Upper Yellowstone Watershed
Structural Basin

Cross Section A-A'
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MPG #6-24 Hobbs
TD 5368'

Elevation in meters

500 Older rocks

0 5000 0,00 15 o0 18,603

No verlical exaggeralion Lopez and Reiten’ 2003

Dalum = mean sea level Distance in meters
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Upper Yellowstone Watershed
Surficial Geology

Generalized Units

Basin Fill and Alluvium (Valley bottom)

Tertiary Absaroka Volcanic Rocks (Mountains)

Madison Limestone (Allenspur — N end of Valley)

PreC Meta-sedimentary Belt Rocks (Mountains — east)

Google Earth
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Upper Yellowstone Watershed
Surficial Geology

Generalized Aquifers
1) Basin-fill

Basin Fill and Alluvium (Valley bottom)
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Upper Yellowstone Watershed
Glacial Geology

Quaternary Basin Fill and Alluvium

Glacier

T

Outwash
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Upper Yellowstone Watershed
Glacial Geology
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Upper Yellowstone Watershed

Elghtmlle morame and outwash fan Glacial Geology
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Upper Yellowstone Watershed

Eightmile moraine and outwash fan Glacial Geology
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Upper Yellowstone Watershe

Eightmile moraine and outwash fan

MONTANA WELL LOG REPORT

This well log repors the activities of a licensed Montana well driller,

serves as the official record of work done within the borehcle and Plot this site in State Library Digital Atlas
casing, and desc the amount of water encountered. This report is Plot this site in Google Maps
compiled clectroncally from the contents of the Ground Water View scanned well log [11/22/2005 9:23:00 AM

Infarmation Center (G

Miling of this report.
\I\' Site Name: STROHSZHEIN, SHAWN
ater we" GWIC 1d: 222133
/ Q)
Section 1: Well Owner{s)
Outwash 1) STROHSZHEIN, SHAWN (MAIL}

PO
1T WY 02732 [00

sectlon 2: Location

Township Range  Sect Quarter Sectlons Tirne of recoves

[ 0sE SWY NW% Recor
County Geocode Purmging water level _ feel

PARK

Latitude 3 Datum

4544503 ~110.66066 NAV-GPS HaD2T -
Ground Surface Altitude Ground Surface Method Datum Date |,

the we

Addition Block Lot .

Section 8: Remarks
Section 3: Proposed Use of Water

OMESTIC
DOMESTIC section 9 Well Log

Section 4: Type of Work Geologic Source

Drilling Methad: ROTARY
NEW WELL

Section 5: Well Completion Date
Diate well completed: Friday. August 19, 2005

MONTANA WELL LOG REPORT

This well Iog reports the activiies of a licensed Montana well driller,
SErves as the official record of work done within the borenole and Plot this site in State Library Digital Atla:
- g, and descr he amount of water encountered. This report ks Plot this site in Google Maps
compied electronically from the contents of the Ground Water View scanned well I 2/11/2010 2:21:03 PM
Information Center (GWIC) database for this sife Acquinng water nghts
IS the well owner's responsibility and is NOT accompiished by the fling
of this report.
Site Name: GUARDIANI JOE Section 7: Well Test Data
GWIC 1d: 124086
DNRC Water Right: CO77818-00 Tatal Depth- 2

- Slatic Waler Le
Section 1: Well Owner{s) Veater Temperature:
1) GUARTHANI JOF (MAIL)
6 BiG DIPPER DI Al Tost

ADRE CT 06483 [0315/1991]

56 gpm with drill stem et at _teet for 001 hours
Saction 2: Location Time of recovery _ hours
Township  Hange  Section Recovery wake feat
053 e 2 Pumging water level 280 feet.

County Geocode

Geromethod Datum
45436447 -110.8! 9 T NADS3

3 5 SEC po:
Ground Surface Altitude Ground Surface Method Datum Date .,

weil casing.
Addition Dlock Lot
PARADIZE RANCH I 318 Section & Remarks
Section 3: Proposed Use of Water
DOMESTIC {1)

(Lopez and Reiten, 2003) Section 4 e of Work

Dinlhing thod ROTARY
Status. NEW WELL

' . g Section & Well Completion Date
il e e Date well completed: Friday. March 15, 1991

Section % Well Log
Geologic Source
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Upper Yellowstone Watershed
Groundwater Development
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Upper Yellowstone Watershed
Groundwater Development
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1000

*
.ooo"
*
*
. *
500 |5+ >

Cumulative total
0 T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Year

Mot s of Shoosond Gy 3 g AL Montana Groundwater Assessment Program

—
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Upper Yellowstone Watershed
Groundwater Development

Overview

Resources
and Conservation (DNRC) put
in place an Administrative
Rule defining “combined

of exempt

| wells” as an appropriation of
water from the same source
aquifer by two or more
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. Water well

Overview

b | In 1993 the Montana Depart-

2016 N " Upper Yellowstone Watershed
vy e Groundwater Development

/| ment of Natural Resources
and Conservation (DNRC) put| =
in place an Administrative
Rule defining “combined

appropriation of exempt £
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Upper Yellowstone Watershed
Groundwater Use

3% 3% Withdrawals

3.62 MGD
(2015)

=1 Domestic

%2 [rrigation

=3 PWS
4 Stock

® 5 Industrial
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~ Upper Yellowstone Watershed
._ _} Groundwater — Surface Water Use

Volumetrically - minor

Park Co. Water Withdrawals (MGD) - 2015

281
B Com-Indus

Stock
B PWS

B Domestic

M Irrigation

3.6

groundwater surface water USGS

Park Co. Water Withdrawals (MGD) - 2015
(non irrigation)
3.1 B Com-Indus

Stock
B PWS

B Domestic

groundwater surface water

USGS
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Irrigation Canals [ /07 i oA Ol LN
Irrigated lands |

Upper Yellowstone Watershed
Groundwater recharge

e Precipitation*
e Mountain front stream loss
e (Canal seepage — “Incidental Recharge”

St B S dlyy e T P S e L Montana Groundwater Assessment Program
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Irrigation Canals
Irrigated lands
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Upper Yellowstone Watershed
Groundwater Discharge

Yellowstone River near Livingston - USGS 06192500%
average daily flows 1988-2018 * | ntegrated S|gna|
16000
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Upper Yellowstone Watershed
Groundwater Discharge

Yellowstone River near Livingston - USGS 06192500%
average daily flows 1988-2018 %k | ntegrated S|gna|

16000

Average Discharge (cfs)

Base flow = groundwater discharge
J F M A M J il A 5 (0] N D
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Monitoring Network |

Upper Yellowstone Watershed
Groundwater level trends

Static Water Level
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GWIC Id: 96983
Site Name: MONTANA FWP - LIVINGSTON FISHERIES OFFICE

Location: 02S09E14DDDB “ I n C i d e n ta

Total Depth: 63 feet

III

recharge

Static Water Level

Water Level Below Ground (ft)

GWIC Id: 104586
Site Name: STATE HIGHWAY DEPARTMENT - MINER SECTION HOUSE
Location: 07S07E20CDDA
I Total Depth: 101.4 feet
[Number of Measurements: 92

Seasonal fluctuations

Static Water Level
Climate

Water Level Below Ground (ft)

Jan 2007 Jan 2008 Jan 2009 Jan 2010 Jan 2011 Jan 2012 Jan 2013 Jan 2014 Jan 2015 Jan 2016 Jan 2017 Jan 2018

Date

gmls o lidZIZL]fERRICHARD S | f I t t 1

1te Name:

Location: 09S08E3BCAA e a S o n a u C u a I O n S
Total Depth: 184 feet
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Upper Yellowstone Watershed
Groundwater Quality - TDS

Secondary drinking water standard = 500 mg/L

exceedances: 8 3
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Upper Yellowstone Watershed
Groundwater Quality - As

Primary drinking water standard = 10 ug/L
(parts per billion)

exceedances: 2 8

25

*

20

ic (ug/L)

) ( 5-10ug/L

) . >10 ug/L
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Upper Yellowstone Watershed
Groundwater Quality — NO3

Primary drinking water standard = 10 mg/L

No exceedances

10

Drain Field

Perforated Pipes &
Gravel Trenches

From Home
Septic Tank Filtration

Soil Absorption & Purification

R

Ground Water

[ Wontuw Srarof B and Grohgs e 0 By ' : TR T T T Montana Groundwater Assessment Program
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“The imperative need in groundwater
development is to know what we are doing”

Harold Thomas, 1951

e Groundwater is stored and transmitted through:
1) Basin-Fill and 2) Fractured Rock Aquifers

e Groundwater supplies all drinking water in the basin
* Groundwater withdrawals small relative to ‘incidental’ recharge

Montana Groundwater Assessment Program



Questions?

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

Montana Bureau of Mines and Geoloqgy:
http://www.mbmg.mtech.edu/

John LaFave
496-4306
jlafave@mtech.edu

Montana Bureau 0;[ Mines and Gea[c)ﬂy
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Upper Yellowstone Watershed
Groundwater level trends

Seasonal lag

Static Water Level
S Jul
100 . O O O

110 i L . O’ O O

Water Level Below Ground (ft)

GWIC Id: 99837
Site Name: LUDER A. AND ERDMAN D
Location: 03810E30CDDC
Total Depth: 220 feet

Static Water Level
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[Location: 05S08E25BDBD
otal Depth: 220 feet
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Upper Yellowstone Watershed

Setting

Intermontane Basin - ~ 1 M acres

Topographic Relief - >10,000 to 4,200 ft

Earthquake Magnitudes {(Popups available
at scales of 1:144,448 or greater)

" oo | Framed by Gallatin and Absaroka Ranges

Drained by Yellowstone and tributaries

Seismic Hazard Zones, units are peak
horizontal acceleration in percent of the
acceleration of gravity
Montana_Peak_horizontal_acceleration
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