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Overview
• Introduction
• Geologic framework
• Aquifer classification/characteristics
• Data collection

– BREAK --

• Ground water budget
• Current status of aquifers
• Local investigations
• Overview of other Idaho aquifers



Importance of Ground Water
• Over 95% of the drinking water in the valley 

comes from ground water.
– (United Water operates two small scale surface 

water facilities).

• Generally higher water quality
• More reliable supplies



Importance of Ground Water
• Approximately 100,000 AF used for irrigation 

annually.
• Over 30,000 well records exist throughout the 

Treasure Valley (primarily domestic wells)

• Common units to describe water:
– AF (acre-feet) = amount of water to cover 1 acre of land with 1 

foot of water.
– GPM (gallons per minute)
– CFS (cubic feet per second)



Occurrence of Ground Water
• Ground water exists throughout the state at 

various depths below land surface.  Areas in 
which ground water is abundant, aquifers are 
defined.

• Ground water flow characteristics and trends 
differ for different aquifers across the state.



Idaho Aquifers
Definition of an aquifer: 

“Rock or sediment in a formation, group 
of formations, or part of a formation that 
is saturated and sufficiently permeable to 
transmit economic quantities of water to 
wells and springs.”



Treasure Valley Aquifer Boundary
• Boundary 

extends 
from 
Mountain 
Home 
Plateau, 
Oregon 
Idaho state 
line, the 
Snake River, 
and the 
Payette 
River Basin.



Treasure Valley Geology -- Cross Section

Glenns Ferry Formation
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Treasure Valley Geology

Granite-- Low Water 
Potential

Sand, Gravel, Silt and Clay Units 
-- High Water Potential

Basalt --
Moderate Water 
Potential



Bedrock Units

Low water potential.  Generally forms a “no-flow” barrier.  
Wells constructed in granite have low yields and low sustainability.



Volcanic Units

Can yield high amounts of water.
Low storage abilities.



Sedimentary Units

Productive aquifer material of the Treasure Valley.
Wells completed into the coarse sands are very productive, 
and have high storage capabilities.





Aquifer delineation
• Shallow, intermediate, or deep classification is 

based on well depth and location within the 
valley.

• Seasonal (and long term) fluctuations are 
significantly different, based on what portion 
of the aquifer a well is completed.



Shallow
• Generally encounter gravel and sand sequences.
• Typically domestic wells
• Good communication with surface water features (recharge).
• Unconfined
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Intermediate Aquifers
• Sands, silts, and clays intermixed.  Some gravels present.
• Productive aquifers.
• Domestic, irrigation, municipal wells.
• Minor communication with surface water features (? Recharge)
• Unconfined - semiconfined
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Deep Aquifer
• Sands intermixed within “blue” clay
• Geothermal potential at depth
• Irrigation, municipal, and heat wells
• Little or no communication with surface water features (?? 

Recharge)
• Confined
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Margin Aquifers
• Foothills areas (sediments)
• Foothills area (bedrock)
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Depth to Water



Ground Water Flow Direction



Data Collection
• Driller’s Reports
• Ground Water Level Monitoring
• Ground Water Modeling
• Drain Discharge Monitoring
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Driller’s Reports



Example of Hydrogeologic Data



Example of Hydrogeologic Data



Ground Water Monitoring



Water Level Monitoring



Drain and Stream Gaging
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• Questions so far?

• Break for coffee and restrooms……



Ground Water Budget
• Simple accounting:  

Inflow – Outflow = Change in storage

Inflows:  Irrigation seepage, canal seepage, stream 
loses, precipitation

Outflows:  Discharge to river, wells



Treasure Valley Water Budget
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Ground Water Budget

Total Inflows = 
1,098,700 AF

Total Outflow = 
1,056,600 AF

Net Result =
+ 42,100 AF



Recharge Sources

Geothermal 
(hot) water 
input

Domestic 
Septic (1%) Canal 

Seepage 
(62%)

Lake Lowell 
Seepage 
(2%)

Flood 
Irrigation 
(29%)

Stream 
Seepage (1 %)

Underflow 
(1%) 



Source of Water……

• Approximately 5.7 MAF of precipitation falls in the Boise River watershed.



Reservoir System



Treasure Valley Surface Water Features
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Irrigation Distribution
Approximately 
1,170 miles of 
major irrigation 
canals
Major source of 
recharge to the 
aquifer system (loss 
of 0.75 cfs/mile)
1.7 MAF Diverted 
Annually



Irrigation Coverage



Response to irrigation



Treasure Valley Aquifers
Domestic Wells

(2%)

Irrigation Wells
(5%) DCM&I

(8%)
Boise River

(83%)

Geothermal 
(hot) water 
input



Well Development
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• There are 30,000 wells in 
the Treasure Valley.

• Unfortunately, well 
drillers have not always 
been required to file 
drilling reports so all of 
the wells in existence are 
not on file.  

• Well construction 
standards have changed 
and improved over the 
years.



Ground Water Discharge -- Wells



Treasure Valley Pumping Diversions



Ground Water Discharge – Drainage areas



Ground Water Discharge -- Drains



Discharge to the Boise River
• “Teacup” diagram from 

BOR.
• Notice the river flows 

increase as you move 
down-river.

• Winter conditions (no 
significant precipitation 
or diversions)

• Data source:
http://www.usbr.gov/pn/hydromet/boipaytea.html



Ground Water Budget Details
Recharge Sources TVHP 1996 TVHP 2000 BOR 2008 Averages
Canal Seepage 626,000 521,500 492,284
Seepage from Rivers and Streams 16,000 77,000 NA
Seepage from Lake Lowell 19,000 21,200 NA
Underflow 4,300 4,300 NA
Flood Irrigation and Precipitation 302,000 404,400 453,868
Other Uses 48,000 65,700 NA
Rural Domestic Septic Systems 5,000 4,600 NA

Total Inflows 1,020,300 1,098,700 997,657 1,038,886

Discharge Sources
Domestic and Industrial Pumping 66,000 76,800 NA
Municipal Irrigation 10,000 10,000 NA
Self-Supplied Industrial 21,000 8,200 NA
Agricultural Irrigation 72,000 53,000 128,962
Rural Domestic Pumping 27,000 24,000 NA
Stock Water Pumping 3,000 3,000 NA

Total Pumping 199,000 175,000 128,962 167,654

Discharge to Snake River 276,800 352,600 362,023
Discharge to Boise River 523,200 529,000 489,105

Total Discharge to Rivers 800,000 881,600 851,128 844,243

Total Outflows 999,000 1,056,600 980,090 1,011,897
Net Difference 21,300 42,100 17,567 26,989



Ground Water Budget Summary



Current Status of Aquifer System
• Management Areas
• Residential Development

– Changes in land use
– Planned changes in land use



Management Areas



Changes in Irrigation…..





Current Investigations

• North Ada County
• East Ada County
• Revised Treasure Valley Ground Water Model



North Ada County





Idaho Aquifers
•ESPA
•Rathdrum Prairie
•Moscow
•Tributary Basins
•Management Areas



Eastern Snake Plain Aquifer:
•Aquifer composed primarily of basalt.
•Aquifer is generally unconfined with local confined conditions.
•Some locally perched areas.
•Depth to water ranges from a few feet in places near the river to over 900 feet in the 
center of the plain.
•Recharge due primarily 
to irrigation and stream
seepage, tributary 
underflow, and
precipitation. 
•Water moves very easily
(fast) through this aquifer 
•Largest aquifer in Idaho.
•Very important to Idaho.
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Water Budget Volume Change Annual Synoptic

1952 – 2013 ≈ 11,230,000 AF total removed from storage
1952 – 2013 ≈ 184,000 AF/yr average removed from storage

Inflow – Outflow = - ∆Storage



Rathdrum Prairie Aquifer:
•Aquifer extends across Idaho and Washington.



Palouse Basin Aquifer:
•Generally made up of two 
aquifers: 

•Upper unconfined: located 
in surface sediments (limited 
extent, only minor stock 
water uses), and in shallow 
basalts (Wanapum) and 
interbeds to approx. 500 feet. 
Some domestic and 
municipal development.
• Lower confined: located in 
deeper basalts (Grande 
Ronde) to approx 1,000 ft.  
Accounts for 95% of 
municipal and university 
supply.

•Limited recharge from 
precipitation and stream leakage.



Idaho Aquifers
•Tributary Basins



Thank you.  Any Questions?

dennis.owsley@idwr.idaho.gov

http://www.idwr.idaho.gov/
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http://www.idwr.idaho.gov/
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