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Groundwater Levels

Well in coastal system
(water table generally
less than 3 feet)

® Well in inland system

(water table greater than
40 feet)
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Coastal Groundwater System
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Origin of High

Water Levels
Intrusive, low-
permeability dikes

Faults draped with
younger lava flows

Low-permeability
layers (ash, lava

flows, weathered
rock)
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Salinity Profile
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Salinity Profiles
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Connection between
groundwater bodies

A. Zero high-level
groundwater discharges to
freshwater lens

B. All of the high-level
groundwater discharges to
freshwater lens

C. Some of the high-level
groundwater discharges to
freshwater lens
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Groundwater Tracer Study

* Multi-agency funding
Commission on Water Res. Management

National Park Service
USGS

e Evaluate connection between high-level
and coastal systems

 Use geochemical tracers

Stable water isotopes
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Sample Sites

[ 7 wells, high-level system

B 11 wells, freshwater-lens

O 5 ponds/pools

® 2 ocean sites

+ 5 precipitation collectors




Water Isotopes--Background

* |sotopes of an element have same number of protons but
different number of neutrons

 Hydrogen has two main isotopes
— TH (protium) has one proton and no neutrons
— 2H (deuterium) has one proton and one neutron

* Oxygen has two main isotopes
— 160 has 8 protons and 8 neutrons
— 180 has 8 protons and 10 neutrons
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Water Isotopes--Rain
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Precipitation

e Hualalai transect
e 510 4,610 feet altitude
e Collection period 09/2012 to 03/2014
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Precipitation

e Hualalai transect
e 510 4,610 feet altitude
e Collection period 09/2012 to 03/2014
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Sample Isotopes
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Aggregate Recharge Altitude

Trade-wind relations Rain-shadow relations
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Sample Isotopes
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Percentage of Freshwater from High-Level System
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Data Needs

e Additional wells would help to constrain the spatial

extent of deep freshwater and conceptual model of the
groundwater system

* Geophysical studies could provide insight into the
hydrogeological setting

e Long-term collection of rainfall isotope data would better
constrain the isotope-altitude relation
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Summary

e Existing information is consistent with some degree of
hydrologic connection between the high-level and
coastal groundwater systems

* The isotopic composition of the freshwater component
of groundwater in the Park indicates about 25-70
percent high-level groundwater (about 10-15 percent
may be from irrigation or septic systems)

e Additional wells and data would improve our
understanding of the Kona groundwater system
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