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Motivation

  

• Surface water resources 
are limited 

• Groundwater levels are 
declining

  

Goals

  

• Improve hydrogeologic 
understanding

• Inform water management
• Support future 

groundwater-flow 
modeling



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
• Develop 3D hydrogeologic 

framework model
• Create conceptual diagrams

  



Previous Hydrogeologic Work

  

First extensive hydrogeologic 
investigation specific to 
Mountain Home:

• Ralston and 
Chapman, 1962

Groundwater levels, delineated 
perched groundwater extent, 
and first to describe declining 
groundwater levels near Cinder 
Cone Butte:

• Young, 1977

Review of hydrogeology 
around Cinder Cone Butte 
and included groundwater-
levels:

• Norton and others, 
1982

Snake River Plain regional 
aquifer studies:

• GW-levels: Lindholm 
and others, 1988

• GW budget and flow 
model: Newton, 1991

• Geohydro Framework: 
Whitehead 1992

Mayfield studies:
• Aquifer recharge: Tesch and 

Vincent, 2009, Hopkins, 2013
• Geology: Phillips and others, 

2012
• Hydrogeologic conditions: 

Welhan, 2012 and Tesch, 2013

Water supply studies MHAFB 
and Elmore County:

• SPF, 2016
• SPF, 2017



Borehole database

  

• Digitize paper logs
o 540 boreholes
o Location details
o Lithology
o Water level
o Well construction

• Lithologies used to 
define hydrogeologic 
unit and build 3D 
model

  



Hydrogeologic Units

  

1. Granite

2. Rhyolite

3. Basalt*

4. Fine-grained 
sediments*

5. Coarse-grained 
sediments

*host main regional 
aquifer
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3D Hydrogeologic Framework Model

  

Use model and database to understand occurrence, connectivity, and properties of units



3D Hydrogeologic Framework Model

  



Central cross-section

  

• Fine-grained 
sediments 
underlie basalt 
flows

• Basalt and 
sediments 
contain perched 
groundwater



Conceptual Diagrams:  Groundwater Movement Through Basalt

  

• 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



East cross-section

  

• Fine-grained 
sediments 
dominate area

• Rhyolite 
intersected in 
flowing 
geothermal wells



Conceptual Diagrams:  Effects of Faulting on Groundwater

  

• 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



West cross-section

  

• Granitic rock in 
foothills

• Extensive basalt 
flows

• Fine-grained 
sediment 
underlie basalt



Conceptual Diagrams:  Effects of Faulting on Groundwater

  

• 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



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

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


Long-Term Groundwater Levels:  
Cinder Cone Butte

  

• Water level declines since 
1980

• Greatest declines in 
southwestern part of CGWA 
(over 100 ft since 1980)

• North of I-84 no or slight 
decline

• Well in northwest declines 
since 2000



Long-Term Groundwater Levels:  
Mountain Home South

  

• Water level declines 
since 1980

• Over 50 ft of declines

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

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



Groundwater Movement and Change:  Groundwater-Level Synoptics

  

• 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 
• Data in USGS NWIS and IDWR 

Ground Water Data Portal

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



Water Table:  Perched Groundwater Zone

  

• Depth to water 30 to 100 ft
• Multiple perched zones
• Westerly flow south of I-84
• Approximately 50 ft above 

regional aquifer
• Additional perched 

groundwater in Cinder Cone 
Butte CGWA and below 
MHAFB



Water Level Change:  Spring to Autumn 2023

  

• 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 



Groundwater Storage Change:  Spring to Autumn 2023

  

• 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)



Perched Groundwater Zone Delineation

  



Conclusions

  

• Groundwater occurrence:
o Main regional aquifer hosted in basalt and fine sediments
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 

Home, MHAFB
o Surface-water irrigation contributes to recharge in some areas
o Negative storage change consistent with long-term declines

Read all about it! 

Check out the data!

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

  

• 3D hydrogeologic framework model:
o Informs the choice of number and thickness of 

groundwater flow model layers
• Perched groundwater zone:

o Updated the mapped extent of the perched 
groundwater zone

o Identified perched groundwater is approximately 
50 ft above regional aquifer

o Provided conceptual description of how water 
percolates to regional aquifer 

• Groundwater movement and change:
o Defined groundwater flow directions across the study area
o Identified zones of positive and negative groundwater storage change during the 2023 

irrigation season
o Described how faulting can either restrict or enhance groundwater movement
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Questions?
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