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Motivation
• Recognized data gap
• Last detailed potentiometric 

surfaces developed for 1968 
(whole valley) and 1991 
(southern half)

• Complexity in water-bearing 
units in southern end of the 
basin

Goals
• Improve hydrogeologic understanding
• Support groundwater modeling
• Inform water rights administration



Previous Groundwater-Level Synoptics
Stearns and others, 1938

Crosthwaite and others, 1970a

Bassick and Jones, 1992

https://doi.org/10.3133/wsp774
https://doi.org/10.3133/ofr7093
https://doi.org/10.3133/wri924006


Approach
• Measured water levels in 180 

wells (49 IDWR/131 USGS)
o Surveyed wellheads
o Prioritized previously measured 

wells

• Two events:
o Pre (early April 2022) and
o Post (early November 2022) 

irrigation season

• Develop potentiometric 
surface maps
o Kriging and then hand-modified

• Develop change maps
o Only in paired wells (1968, 1991, 

2022)



Potentiometric Surfaces
Published in Ducar and Zinsser, 2023
• Map and pamphlet: 

https://doi.org/10.3133/sim3509 
• Data release: 

https://doi.org/10.5066/P93NQAP9 

• Broadly similar to past surfaces
• 3 water-bearing units identified in 

the southern end based on:
o Well depth
o Water-level elevation
o Hydrogeologic unit

https://doi.org/10.3133/sim3509
https://doi.org/10.5066/P93NQAP9
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Potentiometric Surfaces –
Southern End of Valley



Potentiometric 
Surfaces:
Middle



Potentiometric 
Surfaces:
Northern



2022 Spring to Autumn 
Water-Level Change

• Rise in water levels near Chilly and 
Darlington

• Little change in water levels near 
Mackay

• Declining water levels in southern 
third of the valley in shallow and 
intermediate water-bearing units



2022 Spring to Autumn 
Water-Level Change

Increases in some areas, decreases in others

Data from IDWR, Groundwater Data Portal



Previous Groundwater-Level Synoptics
Stearns and others, 1938

Crosthwaite and others, 1970a

Bassick and Jones, 1992

https://doi.org/10.3133/wsp774
https://doi.org/10.3133/ofr7093
https://doi.org/10.3133/wri924006


1968 Spring to Autumn 
Water-Level Change

• Increased water levels in most wells 
in the valley, in shallow and 
intermediate water-bearing units

• The rise in water levels suggest 
recharge was generally sufficient to 
recover groundwater-level declines 
from pumping in 1968. 



1968 to 2022 and 1991 to 2022 Water-Level Change



In the context of long-term groundwater-levels



Stephen’s turn…
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Support 
Groundwater 
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Summary
• Groundwater levels declined in most 

wells in southern end of valley 
between spring 2022 and autumn 
2022

• Suggests recharge and down-valley 
groundwater flows were insufficient 
to fully recover groundwater levels 
across the 2022 irrigation season

• Long-term groundwater hydrographs 
are sensitive to interannual wet and 
dry periods but indicate declining 
groundwater levels overall



Questions?

Check out the details!

Ducar and Zinsser, 2023
• Map and pamphlet: 

https://doi.org/10.3133/sim3509 

• Data release: 
https://doi.org/10.5066/P93NQAP9 
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