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Existing Kualapuiu Wells

Kualapu‘u Mauka
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Recharge By Decade
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Motivation for Understanding Groundwater Availability

1. Groundwater is the main source of drinking water
2. Demand for groundwater is expected to increase

3. Groundwater resources are limited
A Limited rainfall and recharge in developed areas
A Salinity increased in some wells

4. Effects of additional groundwater withdrawal are uncertain
A Will proposed withdrawals affect salinity of other wells?

A Will reduction in freshwater discharge to nearshore ecosystems be
acceptable?
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USGS Study

A Overall objective is to evaluate groundwater
availability in central Molokada

A Objective met by developing a numerical
groundwater model capable of quantifying changes
In salinity and flow to nearshore areas

A Numerical model used to simulate selected
withdrawal scenarios developed with input from
State and County agencies
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Study Area 3-D ModeloOblique View

Freshwater

Percentage ocean-
water salinity

freshwater l 0

saltwater - 100

Saltwater

Vertical exaggeration x 10
3-D computer model:
A Integrates available geologic and hydrologic information

A Simulates flow and salinity in aquifer and discharge to nearshore areas
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194072012 Animation of Freshwater Volume




194072012 Animation Explanation
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Application of Model

Freshwater

Percentage ocean-
water salinity

freshwater l 0
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Saltwater

Vertical exaggeration x 10
A Quantify changes in salinity
A Quantify changes in discharge to nearshore areas
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Subsistence Sites

|—> Northern Moloka'i subsistence sites not shown

EXPLANATION

Subsistence site identified by
Moloka‘i Subsistence Task Force
(Matsuoka and others, 1994)

@ Ocean gathering
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A Future site to protect
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Base Scenario (Average 2016717 Withdrawals)3Pumped Wells

|—> Northern Moloka'i subsistence sites not shown
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Base Scenario (Average 2016117 Withdrawals)©Coastal Discharge

———® Northern Moloka'i subsistence sites not shown

EXPLANATION

Simulated fresh groundwater
discharge, in gallons per day
1to < 10,000
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Scenario 20Pending Water-Use Permit Rates

25 percent 80,000 gal/d
(maximum relative value; (maximum absolute value;

equal to 12,000 gal/d equal to 13 percent EXPLANATION
reduction) relative change)

Simulated fresh groundwater
discharge reduction, relative to
base scenario, in gallons per day
(gal/d)--maximum absolute and

Sl z > relative values indicated; values less
A Kualapu ‘u Aquifer System -\ than 1,000 galid not shown
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Scenario 4AOAdd Proposed Well

39 percent
(maximum relative value;
equal to 19,000 gal/d
reduction)

N 5 >
A Kualapu ‘u Aquifer System -\

N\
‘— 0.793 Mgal/d, proposed well B\

(0]

T_3:482Nigal/d, Total

A Pending water-use permit rate for Well 17
A Increased rate for Kualaputu Mauka
A Add proposed well B

133,000 gal/d
(maximum absolute value;
equal to 21 percent
relative change)
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EXPLANATION

Simulated fresh groundwater
discharge reduction, relative to
base scenario, in gallons per day
(gal/d)--maximum absolute and
relative values indicated; values less
than 1,000 gal/d not shown

1,000 to < 5,000

5,000 to < 15,000
= 15,000

Simulated chloride concentration of
pumped water, in milligrams per
liter--withdrawal rate, in million gallons
per day (Mgal/d), indicated on map
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* > 250
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Scenario 7OAdd Two Proposed Wells

40 percent 135,000 gal/d
(maximum relative value; (maximum absolute value;

equal to 19,000 gal/d equal to 22 percent EXPLANATION
reduction) relative change)

Simulated fresh groundwater
discharge reduction, relative to
base scenario, in gallons per day
(gal/d)--maximum absolute and

relative values indicated; values less
op \ 7
Kualapu u Aquifer System than 1,000 gal/d not shown

0.793 Mgal/d, propobed well A
1.144 Mgal/d, Well 17\0901—01) 1:90040'= 5,000
5,000 to < 15,000
0.595 Mgal/d, Kauluwai 2 (0801—02)
CJ_’_ = 15,000

0.950 Mgal/d proposed well B NG
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3.482 Mgal/d, Total _ —~ Simulated chloride concentration of

—- pumped water, in milligrams per

liter--withdrawal rate, in million gallons
per day (Mgal/d), indicated on map
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QO 100 to 200

@ > 200

O Zero withdrawal in model
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Summary

1. Groundwater model developed to evaluate
withdrawal scenarios

2. Model results indicate additional groundwater in the
Kual ageaay be available

3. The distribution and rate of withdrawals are important
factors controlling groundwater availability

4. Additional withdrawals will have an impactd

managers and stakeholders must evaluate whether
the impacts are acceptable
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Study Limitations

1. Groundwater model is regional in scale and may not
accurately represent local conditions

2. Groundwater model contains uncertainty

subsurface geology poorly known

W

additional data from wells would help to constrain model
C. water-budget components uncertain

D. model can be updated as information becomes available

3. No wells available in parts ofthe Ku a | agnuféru
system
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