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How Much Groundwater is Available?
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Consequences Differ by Hydrogeologic Setting

Principal hydrologic settings in Hawai‘i
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Thickly Saturated Aquifers
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MODFLOW-SWI Models of Kaua‘i, O‘ahu, and Maui
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Calibrated Model and Multiple Scenarios
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Effect of 2001-10 Groundwater Withdrawal Rate
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Effect of 2001-10 Withdrawal on Water Levels
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Effect of 2001-10 Withdrawal on Saltwater/Freshwater Boundary
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Effect of 2001-10 Withdrawal on Streams and Ocean
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Combined Effect of Withdrawal and Recharge Changes
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Effect of Withdrawal and Recharge Changes on Water Levels

Change in water

level, in feet
>400
300
200
100

: Thickly saturated

_ low permeability

-100 Dike
Impounded

-200
-300
<-400

Kaua'i
0 5MILES Freshwater lens

0 5 KILOMETERS

USGS Preliminary Information-Subject to Revision. Not for Citation or Distribution.



\

)
\

Effect of Withdrawal and Recharge Changes on Interface
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Effect of Future Changes in Withdrawal
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Simulated Future Withdrawal Change
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Effect of Future Withdrawal Change on Water Levels
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Effect of Future Withdrawal on Saltwater/Freshwater Boundary
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Effect of Future Withdrawal Change on Streams and Ocean
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Effect of Future Withdrawal Change on Subsurface Flow
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Effect of Future Changes in Rainfall
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Effect of Future Rainfall Change on Water Levels
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Effect of Future Rainfall Change on Saltwater/Freshwater Boundary
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Summary

Primary consequences limiting availability differ among hydrogeologic settings

Freshwater lens—Saltwater rise and encroachment, reduction of
groundwater discharge to the ocean (also to springs where there is caprock)

Dike-impounded, thickly saturated aquifers—Water-level decline, reduction
of discharge to streams and springs

Upgradient aquifers—Reduced flow to adjacent aquifers

Consequences depend on magnitude of withdrawals and can change with
changes in recharge

Collaboration between management and science can work toward a balance
between groundwater withdrawal and the need to limit the consequences
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