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USGS Hydrogeologic Framework of the Mountain Home Area

science for a changing world
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Motivation

« Surface water resources
are limited
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 Groundwater levels are
declining
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understanding
* Inform water management

» Support future
groundwater-flow
modeling
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Approach

» Hydrogeologic framework, Zinsser and Ducar (2025)

o Groundwater occurrence, movement, change
= Hydrogeologic framework model
= Groundwater-level synoptic
= Long-term groundwater level monitoring
» Groundwater budget — Thomas (2026)



https://doi.org/10.3133/sir20245132
https://doi.org/10.3133/sir20265118

Groundwater Occurrence: Hydrogeologic Framework Model

Methods
» Literature review
» Digitize well-driller reports

* Interpret hydrogeologic units




Previous Hydrogeologic Work Mayfield studies:

e Aquifer recharge: Tesch and

First extensive hydrogeologic Review of hydrogeology Vincent, 2009, Hopkins, 2013
investigation specific to around Cinder Cone Butte * Geology: Phillips and others,
Mountain Home: and included groundwater- 2012
* Ralston and levels: * Hydrogeologic conditions:
Chapman, 1962 * Norton and others, Welhan, 2012 and Tesch, 2013
1982
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Groundwater levels, delineated Snake River Plain regional Water supply studies MHAFB
perched groundwater extent, aquifer studies: and Elmore County:
and first to describe declining * GW-levels: Lindholm « SPF, 2016
groundwater levels near Cinder and others, 1988 e SPF, 2017
Cone Butte: * GW budget and flow
* Young, 1977 model: Newton, 1991
%USGS * Geohydro Framework:

Whitehead 1992



Borehole database

Digitize paper logs

©)

©)

©)

©)

@)

540 boreholes
Location details
Lithology

Water level

Well construction

Lithologies used to
define hydrogeologic
unit and build 3D
model

2 USGS
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Hydrogeologic Units
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Hydrogeologic Units

1. Granite
2. Rhyolite
3. Basalt*
4

. Fine-grained
sediments®

5. Coarse-grained
sediments

*host main regional
aquifer

2 USGS
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3D Hydrogeologic Framework Model

Hydrogeologic Unit or Subunit

D Granite

[ rhyolite

. Basalt

. Cinders/Scoria
D Sand

[I Gravel

[sit

[voia

=

> = : :
& USGS Use model and database to understand occurrence, connectivity, and properties of units



3D Hydrogeologic Framework Model
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Central cross-section

* Fine-grained
sediments
underlie basalt i i
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Conceptual Diagrams:

* Heterogeneity in basalt unit
impacts movement:

o Vertical movement
through fissures, near-
vent scoria

o Horizontal movement
through interflow
zones, cinder
horizons, coarse
sediment interbeds

* Perching associated with
surface water recharge

2 USGS

Groundwater Movement Through Basalt

Conceptual hydrogeologic cross section, Mountain Home area
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Rain, snow, and streams

Rain, snow,
and streams

Perched
groundwater

Rain, snow,
and streams
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East cross-section

NORTHEAST SOUTHWEST
B B
FEET FEET
4,000 — — 4,000
421794
1 1 98771 451720
|

* Fine-grained o 2.
BT — 2,500

T

dominate area

3,000 — 387469 |— 3,000

A.500— -
sediments H 3

* Rhyolite
intersected in 20 ] 2
flowing _
geothermal wells 2m0 - 2m
1,500 — I — 1,500

1.000 1,000
1] 1,000 2,000 3,000 METERS

0 3000 6000 89,000FEET

VERTICAL EXAGGERATION 12
EXPLANATION
Hydrogeologic unit and subunit—Some units are defined by boreholes that are not on the 352841
saction line. Blank space {white areas) in boreholes rapresent araas of no data u Borahole—Fill color shows hydrogeologic
unit; labaled with borehola identifier

Borehole Maodal Coarse-grained sadiments Borehaola Modal it ]

Gravel [ | Basalt, undifferantiatad ﬂ Groundwater level when drilled

Sand [ | Cindars

Fine-grained sediments Rhyolita

Silt




Conceptual Diagrams: Effects of Faulting on Groundwater

Conceptual hydrogeologic cross section, Mount Bennett Hills Range Front

NORTHEAST SOUTHWEST

* Represent more realistic
regional geology at depth

» Faults can impede or
enhance groundwater
movement

o Some faults
associated with
artesian,
geothermal water

o Some faults
associated with
offset water table

2 USGS
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West cross-section
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Conceptual Diagrams: Effects of Faulting on Groundwater

Conceptual hydrogeologic cross section, Danskin Mountains front
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Groundwater Change: Long-Term Groundwater Levels

IDWR network of long-
term records

Manual measurements
and continuous
measurements

Data available in IDWR
Ground Water Data
Portal
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https://data-idwr.hub.arcgis.com/documents/IDWR::groundwater-level-data-all-historic-data/about
https://data-idwr.hub.arcgis.com/documents/IDWR::groundwater-level-data-all-historic-data/about

11540 150" 11520 115°10°

xv\/ FImE EXPLANATION

D% [ _ ] Studyarea
A Perched zone (Zinsser and others, 2024)

Mountain Home Groundwater Management Area (Idaho
N Department of Water Resources, 2022a)
L N, \/ Cinder Cone Butte Critical Groundwater Area (Idaho
=N o

Long-Term Groundwater Levels:
Cinder Cone Butte

Department of Water Resources, 1982)
> ms‘mn‘ U.S. Geological Survey streamgage and identifier
/ \ Monitoring well by area, with identifier
// / A w O Cinder Cone Butte & Mountain Home south
= Perched zone Q' Mountain Home east
Perched zone, long-term %/ Hammett/Glenns Ferry

( 02 o nang1 b
i [ = T /m =
. : o nzs/naEsznEvO \s \}‘L‘m/’:’ ‘1 z
 \Water level declines since ) taenn =l §

1980
 Greatest declines in

045 06E uAcmd} L

ososezconr | e
a8 5 ‘

(ww

MOUNTAIN HOME

southwestern part of CGWA Mﬁ, f\/ j L

(over 100 ft since 1980) " 1 ;\ X
‘ ! ( S
* North of -84 no or slight | | | ———
decline

T T T T T Il
. PR wﬂ . A
- H 3,000 |- Uy } } B
* Well in northwest declines A
2 200 I B
0 .- - Il
since 2000 £s !
55 w0 R B
23 —
SF 2850 B
5 Ny
é E 2,800 |- 6o ol 2 4
5 )
= £ 2m0f 4
zZ
S Lo R VN N
700 |- A AN, =
EXPLANATION = i
U.S. Geological Survey site name 2,650 |- = N\A{V\ B
-] 015 04E 30AAC1 02S 05E 11AAB1 i
ﬂ’ USGS —— 025 04E 14CDD1 —— 025 05E 26BDB1 2,600 . s s . . -
025 04E 22CCC2 025 05E 36BBB1 1960 1970 1980 1990 2000 2010 2020 2031

—=— 025 05E 03BAB1 035 05E 07BDD1 Date



Long-Term Groundwater Levels:

Mountain Home South

 \Water level declines
since 1980

 Over 50 ft of declines

2 USGS

Modernizing Idaho’s Water

Infrastructure

ISSUE No. 2

MHAFB Water Resilience Project

Project description: Mountain Home
Air Force Base (MHAFB) currently
relies on groundwater wells to

meet its municipal water demand
for military and residential needs.
‘Water is currently pumped from the
Mountain Home Plateau Aquifer,
‘which has been declining at an
unsustainable rate. Furthermore,
some MHAFB wells have been
closed due to concerns about nitrate
contamination.

Given the importance of MHAFB to
national security and its estimated
$1 billion annual contribution to the
Idaho economy, the Idaho Water
Resource Board (IWRB) has been

working for more than 10 years to -

S

develop a long-term, sustainable IMCO welds sections of HDPE pipe together along Idaho State Highway 167. The new

water supply to the base. pipeline will convey water to Mountain Home AFB. (photo by Steve Stuebner/IWRB)

https://idwr.idaho.gov/iwrb/projects/mhafb/

g
ks
£
E
=
(=]
w©
S
T B
2
38
:>
5
@ 8
b=
it
5<
5E

]
=

g

150"

11520 115°10°

a3 —

&0

1o 116010°
T T

< —

i
!

_ADA.
ELMORF

— oo f'f%

=!
Grand View

T

/" mSoiEAACT

025 04 G001
wsweacers | O

O wsut 0By
O

-
1 (o]

\
/ \ Monitoring well by area, with identifier

A O Cinder Cone Butte &3 Mountain Home south

S ¥ Perchedzone Q' Mountain Home east

~~~N\_0  Perchedzone, long-term %/ Hammett/Glenns Ferry

025 05E 09BAB e :’;:‘}/ — A >
2 T
025 05E 11AAB1 g } (@ [
0 j S
13159800 i ~— =
]

025 05E %BBB1

[ _ ] Studyarea

A US.Geological Survey streamgage and identifier

EXPLANATION

Perched zone (Zinsser and others, 2024)

Mountain Home Groundwater Management Area (Idaho
Department of Water Resources, 2022a)

Cinder Cone Butte Critical Groundwater Area (Idaho
Department of Water Resources, 1982)

% ¢ Glenns Ferry \)w
7 055 09E 6DAB1 3
1 53 GoE 9CC1 1
( N -
| I | ¢ | / I ]
Base from U.S. Geological Survey digital data, various scales 0 5 0 15 MILES
Idsho Transverse Mercator coordinae system
North American Datum of 1983 0 5 10 15 KILOMETERS.
2750 — . . —
Sl
Groundwater-lave J‘ }
ptics ||
2725 . Pl 4
P
/_\/W\/N\A T MW-7deepened— | ||
Lo
2700 | ™ \/\/ P 1
LYImY Lo
] o
2,675 - } } 4
P
|
2,650 |- ! 4
EXPLANATION A '
U.S. Geological Survey A
2,625 - site name \ i
04S 03E 23CDD1 |
—=— 045 06E 14ACA1 i
2,600 055 06E 04BBC1 -
— MW7 :
2575 I 1 1 [
1960 1970 1980 1990 2000 2030

Date



https://idwr.idaho.gov/iwrb/projects/mhafb/

Long-Term Groundwater Levels
Perched Groundwater Zone

» Periods of decline followed by

recovery

 Related to the abundance or

lack of surface water

* Managed groundwater
recharge started in 2016

» Sharp increase in groundwater
level during times of diversion

» Surface-water supply is

important to recharge perched

groundwater zone

2 USGS
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Groundwater Movement and Change: Groundwater-Level Synoptics

e USGS and IDWR measured
water levels in 180 wells

o Spring and autumn 2023
o Surveyed wellheads
« Developed water-level maps

o Regional and perched
surfaces

o Cokriging or spline
interpolation

* Developed change maps
o Spring to autumn 2023

« Datain USGS NWIS and IDWR
Ground Water Data Portal

2 USGS



https://doi.org/10.5066/F7P55KJN
https://data-idwr.hub.arcgis.com/documents/IDWR::groundwater-level-data-all-historic-data/about

Water Table: Regional Aquifer

* Depth to water 150
to 765 ft

 Groundwater flows
south-southwest

» Gradients steep in
north, flatten, then
steepen at Snake
River canyon

* Groundwater
discharge at Snake
River based on
altitudes

2 USGS
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Water Table: Perched Groundwater Zone

115°50° 115°40'

» Depth to water 30 to 100 ft
* Multiple perched zones
» Westerly flow south of |-84

» Approximately 50 ft above
regional aquifer

« Additional perched
groundwater in Cinder Cone
Butte CGWA and below
MHAFB

EXPLANATION
= — = Study area
Perched zone (Zinsser and others, 2024)
Potentiometric contour—Dashed where uncertain. Contour

interval 50 feet. Datum is North American Vertical Datum of
1988 (NAVD 88)

———  Spring 2023
Autumn 2023

Well measured during synoptic measurement events
Measured during both spring 2023 and autumn 2023 synoptics
Measured only during spring 2023 synoptic

© @0

Measured only during autumn 2023 synoptic

,_/’ ©  Well in unknown zone—Shown on both Aand B
“ <€— General direction of groundwater flow

Snake River elevation location—Labeled with feet above NAVD 88




Water Level Change: Spring to Autumn 2023

P

Y

Declines in Cinder
Cone Butte CGWA
and near MHAFB

Less change east of
Mountain Home and
far west

Rise in Snake River
canyon

Rise in perched area
with variability related
to heterogeneity,
groundwater use,
and surface water
recharge

USGS
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Groundwater Storage Change: Spring to Autumn 2023

Y

Z

Developed groundwater
level change raster

Intersected autumn 2023
water level with 3D model
to calculate unit volume

Estimated storage change
using feet of water level
change and unit storativity

Storage change is
consistent with annual
withdrawal estimates
(43,000 acre-ft SPF, 2017)
and an annual water-budget
deficit (30,900 acre-ft
Harrington, 2004)

USGS

Table 6. Estimated change in groundwater storage between spring and autumn 2023, Mountain Home area, southern Idaho.

[Data are from Zmsser and others, 2024]

Storage change: Estimated using the

Storage change:
Estimated using

storativity presented in table 2 uniform specific yield Area
Area 0.1
ot 0. (acres)
Total change Change range Total change
(acre-feet) (acre-feet) (acre-feet)
Cinder Cone Butte Critical Groundwater Area —-13,620 —3,620 to —23,250 —10,080 80,080
Mountain Home Groundwater Management Area —23.690 —5,240 to —41.680 -18.910 359,120
Combined groundwater management areas —37.310 —8.860 to —64.930 —28.990 439,200
Regional aquifer excluding the combined 4.810 1,230 to 10,670 2,550 265,140
groundwater management areas
Perched groundwater zone 6.390 1,410 to 11,690 4820 34,020




erched Groundwater Zone Delineation

Ll

2 USGS

EXPLANATION
Alluvial deposits (Lewis and others, 2012)
Porchd aquifer boudnary {Young, 1977)
—— Porched zone boundary (Zinssr and others, 2024)
Well—Multiple symbols may be applied to the same well
©  Parched zone well maasured during 2023 synoptic —
©  Wellwith historic watar levels less than 150 fat below
land surtace
®  Fromework borshola with watar idantifiad lass than 150 faat
below land surface
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EXPLANATION
Porchod aquifor boudnary (Young. 1977}

Borahole—Colored by hydrageologic unit and subunit
Coarsa-grainad sedimants

(o] Gravel
O Sand
Fine-grained sodimants

o st
Basalt
@  Basalt, undifferantiatad

® Cinders

@ Unkown

8asa from LS. Department of Agricu ftura National Agricultural Imagary Program. 2021
and LS. Geological Survey digital data, various scales: Idaho Transerss Mercatar
coordinate system; North American Datum of 1383
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Conclusions Read all about it! ALY
\

Prepared in cooperation with Idaho Department of Water Resources

« Groundwater occurrence:

Hydrogeologic Framework of the

o Main regional aquifer hosted in basalt and fine sediments I Tl T
o Perched groundwater zone mainly hosted in basalt

o Faulting affects groundwater flow (impeding, enhancing)
o Heterogeneity in basalt creates preferential pathways
* Groundwater movement:
o Regional groundwater flows to the south-southwest
o Perched groundwater flows west

Groundwater change:

o Long-term declines in Cinder Cone Butte, south of Mountain |
H o m e ] M HAF B H)it;r‘oﬁgeglééléfra‘r"newwo;?ofith‘eIi/lt‘;‘u;;tamyHome area, southern Idaho - three-  Ever-

dimensional hydrogeologic framework model, borehole database, well data,
water-level contours and groundwater storage change

o Surface-water irrigation contributes to recharge in some areas

Map »

o Negative storage change consistent with long-term declines ~ «...”

2 USGS

Su

Spatial Services
ScienceBase wits

Communities


https://doi.org/10.3133/sir20245132
https://doi.org/10.5066/P1HK5XWS
https://doi.org/10.3133/sir20245132
https://www.sciencebase.gov/catalog/item/6675a5e5d34e6f159fd10b23

Implication for WeSPAM

e  eemwaton
H \JL 1 Coarse Grid Areas - TBD
» 3D hydrogeologic framework model: é B Q
A . ,J‘ o ) | Treasure Valley Groundwater Flow Model
o Informs the choice of number and thickness of f . [Ep—
groundwater flow model layers £
* Perched groundwater zone: *.
| i T,
o Updated the mapped extent of the perched o e
groundwater zone b
. . . ?I E = nm \\\
o Identified perched groundwater is approximately (g () W@ N
50 ft above regional aquifer e
o Provided conceptual description of how water ) by

percolates to regional aquifer
 Groundwater movement and change:

o Defined groundwater flow directions across the study area

o ldentified zones of positive and negative groundwater storage change during the 2023
irrigation season

o Described how faulting can either restrict or enhance groundwater movement

USGS

&




Questions?

%USGS In Cooperation with the Lauren Zinsser Scott Ducar
Idaho Department of Water Resources lzinsser@usgs.gov  sducar@usgs.gov



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29

