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Ahupua`a 







Why	is	water	quality	important?	
	
Human	health	
	

Ecosystem	health	
	

Economies	
	

Culture	



How	does	the	polluLon	get	into	the	streams	and	ocean?	

Streams	and	surface	runoff	

Groundwater	at	shore	and	through	the	benthic	substrate	

Thermal	red	imagery	Johnson	2008	



What	do	we	measure	to	assess	water	quality		
in	fresh	and	marine	waters?	



Turbidity:	measure	of	water	clarity	
	

Measures	reflectance	of	light	off	of	parLcles	suspended	in	water	

Turbidimeter	



Erosion	from	land	clearing	

Erosion	from	feral	animals	

Re-suspension	of	sediments	during	storms	

Sources	of	Turbidity	



Turbidity	increases	in	Wailuku	Rivers		during	storms	
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Wiegner	et	al.	2009	



Sediment runoff makes Pelekane Bay brown 

Pelekane Bay 

Sediment Check Dams 

Makeahua Stream 

Kohala	Watershed	Partnership	



Nutrients:	elements	that	make	plants	grow	
	

Nitrogen:	NO3
-	(nitrate)	&	NH4

+	(ammonium)		
Phosphorus:	PO4

3-	(phosphate)	



Sources	of	Nutrients	

FerLlizers	
	
Sewage	
	
Animal	waste	

FerLlizers	

Livestock	Sewage	



Measuring	nutrients:	Autoanalyzer	



Ecologically	and	economically	devastaLng	
seaweed	blooms	in	Maui	–in	part-	from	a	sewage	injecLon	well	

Hypnea	musciformis	bloom	-	Maui	 Cladophora	bloom	–	Maui	
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Why does the nitrate concentrations differ between the two rivers? 
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Nutrient	concentraLons	are	higher		
at	higher	groundwater	discharge	locaLons	

p	<0.0001	

Wiegner	et	al.	unpubl.	data	



Determining	nutrient	sources		
using	15N	seaweed	measurements:	Puakō	

Sewage	δ15N	=	+7	to	+20	‰	
Soil	N	δ15N	=	+2	to	+5	‰	
FerLlizer/Kiawe	δ15N	=	0	to+3‰	

Units:	‰	



δ15N	seaweed	measurements	indicaLve	of			
ferLlizer	polluLon	at	Wai	Opae	
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Bacteria 
 
Freshwater:  
Escherichia coli 
 
Marine: Enterococcus 
 
Tropically relevant:  
Clostridium perfringens 
 



Sources	of	Bacteria	

Sewage	
Animal	waste	
Soils	
Sands	
Frack	

Sewage	treatment	plant	

Cesspools	

Soil	runoff	 Animal	waste	Sands/frack	



Wailuku R. plume Wailoa R. plume Outer Bay
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Bacteria	increase	aner	storms	and	exceed	state	standards	

HDOH	std.	(geometric	mean)	

Pflow < 0.001
Pregion = 0.206Storm 

Baseflow 

Wiegner	et	al.	2013	

HDOH	std.	(single	sample	max.)	



Enterococcus	levels	suggest		
hot	spots	of	sewage	polluLon	at	Puako	

Geometric	mean	=	35	CFU/100	mL	
EsLmated	illness	rate	=	36/1000		
(gastrointesLnal	illness)	
USEPA	820-F-12-061,	12/2012	

Puakō	Bay	

Waialea	Bay	

Paniau	

UHH	&	TNC	

Units:	CFU/100	mL	



Bacteriodes	
	
Strict	anaerobic	bacteria	
	
Gut	of	warm-blooded	animals	
	
Larger	%	of	fecal	bacteria	than	fecal	
coliforms	or	enterococci	
	
Does	not	mulLply	in	environment	
	
PCR	primers	disLnguish	among:	
human,	ruminant,	swine,	equine,	
canine,	&	avian	fecal	sources	

From:	Fogarty	&	Voytek	2005	



Bacteroides	in	Hilo	Bay:	
	~40-60%	of	samples	were	posiLve	for	human	marker	
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n	=	229	samples	

Weisz	et	al.	submired	2015	



Real-Lme	measurements	using	deployed	sensors	
Hilo	Bay	Water	Quality	Buoy	

measures:	salinity,	temperature,	pH,	
	turbidity,	O2,	chlorophyll	a	

hrp://oos.soest.hawaii.edu/pacioos/focus/waterquality/wq_hawaii.php	



Hilo	bay	buoy	turb	vs.	wailuku	river	discharge	

Tubidity	(NTU)	

Salinity	(ppt)	

During	storms,	salinity	decreases,	and	turbidity	increases	

Adolf	et	al.	unpubl.	data;	hrp://oos.soest.hawaii.edu/pacioos/focus/waterquality/wq_hawaii.php	



Visualizing	spaLal	parerns	through	surface	water	quality	mapping	

Probe	

GPS	&	Data	logger	

Baseflow	turbidity	 Stormflow	turbidity	

Weisz	2014	
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