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‘Ano ‘Ai Ku‘u Wehi La
“Ano ‘ai ku'n wehi 1a
I ka ua Kani lehua.
Pua nani he lehua la
No Hilo Hanakahi.
A'o ku'u ipo
1 ke kai a'o Mokuola. il
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I ka ua Kani lehua.
He mele no ka ua Kani lehua
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Greetings to you my beautiful adornment
In the mist-like Kani lchua rain.
You are the beautiful lehua flower
Of Hilo, whose chief is Hanakahi.
You are my sweetheart
In the sea of Mokuola.
As 1 gaze upon you
1 am reminded of the beauty of Hopoe.
Tell the refrain
Beautiful is the mist-like Kani lehua rain.
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Estuary. The ‘li was a favored place
of chiefly residence from ancient
times. Keoua, father of
Kamehameha 1, was with the court
of the paramount chief Alapa‘inui

n he died at Pi‘opi‘o in the

17 Upon his death
Kamehameha gave Pi‘opi‘o to his
wife Ka'ahumanu. It was the site
of a residence for Princess Ruth
Ke'eli
Haw

part of the Es

Bishop in 188

with the Territory of Hz

1948 as part of the post-tsunami

redevelopment of Hilo front

i'i in the 1860s and became
te of Bernice Pauahi

Pi‘opi‘o was traded
aii in

@ HiLo HaN
R

®
=S —
e
o

PIOPIO |

HI11LO BAY

In the days of Kamehameha

AHI

n south of Hilo Bay named

after an early chief and known for

of hala

® WAIOLAMA A weiland
area that was fed by sprin
intermittent stream flow from

The: tlands

nd

Alenaio Stream

were transformed into fishponds
riculture areas known

oi. Reeds and mud were

and a
as kij
mounded into floating islands
which were planted with taro
and other crops

Fishpond

] |

WaloLams, 7
(5}

® HiLo ONE
F

on of Hilo fronting the sandy
beach of Hilo Bay

@ KAIPALAOA This was the
location of a chiefly compound
routh of the Wailuku
mehameha and
other ali‘i were known 1o reside
It the site of an important
Today Kaipalaoa is the
name of the point and former
boat landing near the lighthouse
fronting Downtown Hilo.
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A region north of Hilo with high

sea cliffs
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along the slope ai or ditches
were dug from upland springs to
bring fresh water to settlement
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Hahai no ka ua i ka ululaau
~ The Rain Follows the Forest

Legend

Il Watershed Protection Priority |
I Watershed Protection Priority I
Watershed Restoration Priority 111
/777 Watershed Partnership
y Wells and Stream Diversions
|| Groundwater Aquifers

>50% of area 1s
Watershed Protection Priority I




Why is water quality important?

Human health
Ecosystem health
Economies

Culture




How does the pollution get into the streams and ocean?
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What do we measure to assess water quality
in fresh and marine waters?




Turbidity: measure of water clarity

Measures reflectance of light off of particles suspended in water

Turbidimeter




Erosion from land clearing Re-suspension of sediments during storms
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Sediment runoff makes Pelekane Bay brown

Makeahua Stream Pelekane Bay = =




Nutrients: elements that make plants grow

Nitrogen: NO;™ (nitrate) & NH,* (ammonium)
Phosphorus: PO,* (phosphate)

Linda Preskit




Sources of Nutrients
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Measuring nutrients: Autoanalyzer




Ecologically and economically devastating
seaweed blooms in Maui —in part- from a sewage injection well

Linda Preskitt
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Why does the nitrate concentrations differ between the two rivers?
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Determining nutrient sources
15N seaweed measurements: Puako

-5 7

Units: %o

Sewage 8N = +7 to +20 %o
Soil N 815N = +2 to +5 %o
Fertilizer/Kiawe 8N = 0 to+3%o




d1°N seaweed measurements indicative of
fertilizer pollution at Wai Opae
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Bacteria

Freshwater:
Escherichia coli

Marine: Enterococcus

Tropically relevant:

Clostridium perfringens




Sources of Bacteria
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Bacteria increase after storms and exceed state standards
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Wiegner et al. 2013



Enterococcus levels suggest
hot spots of sewage pollution at Puako

Geometric mean = 35 CFU/100 mL
Estimated illness rate = 36/1000

(gastrointestinal illness)
USEPA 820-F-12-061, 12/2012

6

Units: CFU/100 mL

Paniau

~ i
UHH & TNC



Bacteriodes

Strict anaerobic bacteria
Gut of warm-blooded animals

Larger % of fecal bacteria than fecal
coliforms or enterococci

Does not multiply in environment

PCR primers distinguish among:
human, ruminant, swine, equine,
canine, & avian fecal sources

Acil 121
Acil 159

From: Fogarty & Voytek 2005




~40-60% of samples were positive for human marker

Bacteroides in Hilo Bay:
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Real-time measurements using deployed sensors
Hilo Bay Water Quality Buoy

HB WQ Buoy
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measures: salinity, temperature, pH,
turbidity, O,, chlorophyll a

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




During storms, salinity decreases, and turbidity increases
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Visualizing spatial patterns through surface water quality mapping
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