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SGD COMPLETES THE WATER CYCLE

e Connects the ridge to the reef and creates a
continuum between watershed and coast

 Relevance:

— Terrestrial geochemical evolution of groundwater
— Impact on coastal water quality and ecosystems

GWD m3/m/d
Rain 7.5x10° m3/d GWD/m"/d

SHADE AND NICHOLS, 1996




SGD VS, STREAMS AT SELECTED SITES ON
OAHU
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—Precipitation

—=Surface Runoff

SURFACE VS GROUNDWATER FLOW
—Groundwater flow
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WHERE IS THE WATER COMING FROM?
HOW OLD IS IT?
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Wetland surface water
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WATER SOURCES TO THE FISHPOND
NOVEMBER 19, 2013

Fishpond water residence time
2-6 days

Fresh SGD
317 m3/day Pond

©, Brackish SGD
Fresh & Brackish 2,200 m3/day

Groundwater @

Brackish & Salty
Groundwater

Kleven, 2014



NUTRIENT CONTRIBUTIONS TO THE
POND
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SGD VIA RADON
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COASTAL WATER AND DIN FLUXES
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SHALLOW COASTAL AQUIFER MIXING
PROFILES

KONA PROFILE
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NUTRIENT REMOVAL RATES
EXAMPLE: DIN IN HEEIA FISHPOND

R=1Q-CQ

Q =Q+Q; = 4,640 m3/day
Concentration =16 mmol/m?3
Intercept = 0.6 mmol/m?3
Removal = 71 mol/day

78-99 % OF NUTRIENTS - .
ELIVERED TO KANEOHE BAgj\

ARE REMOVED
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CONCLUSIONS

p—— .

SGD estimates indicate that it must be
considered in a coastal nutrient balance as
groundwater delivers significant quantities of
terrestrial new- as well as a recycled nutrients

78-99 % of nutrients delivered to the
coastline are removed by biotic and abiotic
processes in the fishpond and inner Kaneohe
Bay.



ACKNOWLEDGMENTS (Feology

€0 1

®

SCHOOL OF OCEAN AND EARTH
SCIENCE AND TECHNOLOGY

UNIVERSITY OF HAWAI‘I AT MANOA

Hydrology and Coastal Groundwater
Research Group

Paepae o He'eia

Mie'vicn Flaypondd, Hicvi O




	SUBMARINE GROUNDWATER DISCHARGE AND CORRESPONDING NUTRIENT FLUXES IN KANEOHE BAY, OAHU
	SGD completes the Water cycle
	SGD vs. Streams at selected sites on Oahu
	Slide Number 4
	Water budget
	Surface vs groundwater flow
	Where is the water coming from? How old is it?
	Evolution of nutrient signatures
	Slide Number 9
	Water sources to the FISHpond�November 19, 2013
	Nutrient contributions to the pond
	Slide Number 12
	Coastal Water and DIN fluxes
	Shallow coastal aquifer mixing profiles
	The fate of nutrients in the coastal ocean
	Nutrient removal rates�example: DIN in Heeia fishpond
	SGD vs. Streams at selected sites on Oahu
	conclusions 
	Slide Number 19

