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Mahalo to Our Volunteers

In dedication to our incredible

Hui O Ka Wai Ola volunteers.

This report marks the 10 Year Anniversary of Hui O Ka Wai Ola
conducting quality assured water quality monitoring on Maui. Our
very first sample was collected on June 14, 2016 in West Maui. We
are thrilled to celebrate this tremendous milestone, made possible
through the hard work and dedication of many, but none as pivotal
as our volunteers, past and present. As the heart of our program, our
volunteers have played a critical role in expanding and maintaining
the vigilant watch of Maui's waters for the past decade. Our
volunteers are truly special. Through a long-term commitment to
rigorous training and quality assurance standards, they help provide
our community with accurate information about the health of our
coastal waters. Together, we have built a decade of trusted data,
informed action, and community stewardship—and we will continue
working toward healthier coastal waters for generations to come.

Mahalo nui loa Clean Ocean Team!

f

r




Who We Are

Overview

Our health and quality of life are directly tied to

the health of the ocean. We rely on coastal waters
and coral reefs for food, cultural practice, recreation, jobs,
storm protection, and rejuvenation of the spirit - none of
which would be possible without healthy coastal waters.

These waters, however, are often degraded by
land-based pollutants, including sediments, fertilizers, and
wastewater. Ongoing water quality testing allows us to
monitor these pollutant levels and focus efforts to reduce
them in the places that need it most.

Hui O Ka Wai Ola (Association Of The Living Waters) — a
group of scientists and community volunteers — monitors
water quality along 40 miles of coastline in leeward Maui
from Honolua Bay to ‘Ahihi-Kina‘u Natural Area Reserve
as well as 8 miles of coastline in southern Moloka‘i. Every
three weeks, we test each site for temperature, pH,
salinity, dissolved oxygen, turbidity, total nitrogen, total
phosphorus, phosphate, silicate, NNN (nitrates), and
ammonium. This report only focuses on turbidity and
nitrates data as key indicators for water quality.

Our efforts are coordinated by the Maui Nui Marine
Resource Council, The Nature Conservancy, and West
Maui Ridge to Reef Initiative (R2R) and supplement
Hawai‘i Department of Health (DOH) monitoring. Our
work is funded by grants and generous individuals,
businesses, and organizations.

Since 2016, we have collected and analyzed over 5,500
water quality samples from 58 sites, confirming that high
levels of turbidity and nitrates are prevalent along the
leeward Maui coast. This report summarizes our findings
and includes recommendations for reducing pollutants.

Hui O Ka Wai Ola testing protocols align with DOH
standards. The data we collect supplement DOH data for
expanded understanding of coastal waters. Our raw data
are available to researchers, advocacy groups, and the
public at huiokawaiola.com, PaclOOS, EPA Water Quality

Portal, Aqualink, and Zenodo. 5



https://www.huiokawaiola.com/uploads/8/6/5/2/86526856/qapp_rev1.22_april2017.pdf
https://www.huiokawaiola.com/data.html
https://www.pacioos.hawaii.edu/voyager-news/hui-water-quality/
https://www.waterqualitydata.us/
https://www.waterqualitydata.us/
https://aqualink.org/collections/778
https://zenodo.org/record/2562379

Qverview

How to Read Our Report

In this report, turbidity and
nitrate data are presented in bar
charts (like those to the right).

Turbidity is measured in NTU
(nephelometric turbidity units) using a
hand-held electronic instrument by
our field staff and volunteers. For the
first time, this report also includes
DOH turbidity data at select sites to
increase coverage in time and area.

Nitrates (nitrate-nitrite nitrogen) are

measured in ug/L (micrograms per
liter) by a lab we send samples to.

The dotted red line indicates the
DOH standard for these pollutants
that is safe for marine and human life.
When turbidity and nitrates exceed
their standard, it may prompt
advisories but generally does not
pose a threat to human health.
However, consistently elevated levels
do promote algae growth, coral
disease, and other issues which
diminish the health and structure of
coral reefs.

Our data (and the included DOH
data) are often presented using a
geometric mean (geomean). Unlike
the arithmetic mean that simply adds
up all numbers and divides by the
count, the geomean multiplies all
numbers and takes the root of the
total value. This helps us calculate a
more characterized average for our
data. Using NTU, ug/L, and geomean

are consistent with DOH protocol.
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Key Findings

Turbidity levels always
exceed DOH standards.
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Qverview

Turbidity in West Maui

> Far exceeds DOH standards from Honolua to
e Papalaua.
Turbidity is a measure of water _|O ) o _
. . . > Pohaku has highest level of turbidity driven solely by
cloudiness, or murkiness. High 7 ) R ’
- : : coastal erosion in West Maui, and it’s still increasing.
turbidity levels in leeward Maui
: . > Increased at Camp Olowalu and Ukumehame.
are associated with coastal . . _
> Decreased at Kahana Village and Ka'anapali Shores

erosion and rains that carry
sediments from streams and
gulches to coastal waters.
Turbidity levels can also be

(Kahana & Honokdwai stream mouths).

Turbidity in South Maui

| Aol o] > Far exceeds DOH standards from Ma'alaea Harbor
& evat§ w en‘ previously to South Kihei.
deposited sediments are ) ) o
. . > The most dramatic and persistent turbidity increases
disturbed and recirculate (aka ) o
: - are in North Kihei.
resuspension). Elevated turbidity ) B )
. ) . > Much lower from Wailea to Makena, yet still exceed
associated with rainfall often
o DOH standards.
prompts brown water advisories, , an o
. . e > Highest turbidity at Waipu'ilani Park, where levels
and consistently high turbidity is , o
. are 2x higher than most other South Maui sites.
damaging to coral health. , ,
> Brown water caused by coastal erosion and storms is

a rising concern from Ma'alaea to North Kihei.

NEW FINDING: Salinity has

increased in Maui at nearly all

sites due to extreme drought. Nitrates in West Maui

> Far exceed DOH standards at Kapalua, Ka‘opala,
Pohaku, and Hanaka‘6‘0c (Canoe Beach), though
Nitrate levels often levels at Kapalua have dropped significantly in 2020
exceed DOH standards. and remain lower than prior due to sewer repairs.
> Lowest coastal stretch from Olowalu to the Pali.

Elevated nitrate levels in
leeward Maui are associated

Nitrates in South Maui

with fertilizers and wastewater > Far exceeds DOH standards from Ma‘alaea Harbor
that seep into groundwater to South Kihei.

systems and emerge through > Highest at Cove Park, where levels are more than 2x
springs on the ocean floor. higher than any other leeward Maui site.

Elevated nitrate levels can cause > Levels from Ma‘alaea to North Kihei are second only
algae blooms and smother, to Cove Park.

weaken, and kill corals. > Generally low at Kealia Pond and south of Wailea.



Qverview

Turbidity in Leeward Maui

5 Feet @ irie

Ly g Our monitoring over the past ten years (2016-2025) has
confirmed high rates of turbidity (water murkiness) in
leeward Maui coastal waters. High turbidity impairs
nearshore water quality and threatens coral reef
ecosystems by reducing water clarity and limiting the
10 Feet sunlight available for coral photosynthesis.

© Rebecca Lesher

High turbidity levels in leeward Maui are associated
with coastal erosion, rains that carry sediments to
coastal waters, and resuspension.

15 Feet Agriculture, ungulates (especially axis
. deer), and wildfire disturb soils, which are
deposited into streams and gulches and

0.18 NTU

carried to coastal waters by rains.

Coastal erosion — the wearing away of
land, wetlands, beaches, and dunes - is
exacerbated by the impacts of climate
change, including sea level rise and more

Very small changes in turbidity can
reduce visibility, as seen (above
and below) for the same coral head
at varying distances. The DOH
standard for turbidity is 0.2 NTU.

intense weather events (e.g., storms,
extreme tides, etc).

Resuspension occurs when previously
Ry 0-56 NTU ¥ ) deposited sediment is agitated (e.g., by

\' tides, waves, etc.) and redistributed in the
water column.

Turbidity levels across leeward Maui are
higher than the DOH standard (indicated
by the dotted red line on bar charts
throughout this report), with the highest

10 Feet

levels in South Maui at Waipu'ilani and in
West Maui at Ukumehame and Ka‘opala.
15 Feet The lowest levels of turbidity in South Maui
are from Wailea to ‘Ahihi-Kina‘u Natural

Area Reserve and in West Maui at Oneloa.
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Qverview

Nitrates in Leeward Maui

Our testing revealed nitrate levels often exceed the
DOH standard. Elevated levels of nitrates (short for
nitrate-nitrite nitrogen) promote the growth of algae,
which competes with coral and can weaken or smother
the coral reef structure.

Elevated nitrates in leeward Maui are associated with
fertilizer use and contamination from wastewater.
Nitrates seep into groundwater systems and enter
coastal waters through springs in the ocean floor
(middle-left). They can also be carried to coastal waters
in streams and runoff.

Nitrates associated with historic or legacy
agriculture can take decades to make

& their way through groundwater systems,
and there are no proven ways to reduce

their levels or impacts.

Studies show evidence of wastewater in

coastal waters in proximity to aging
a_ sewage infrastructure (e.g., cesspools,
~ septic systems, injection wells,

wastewater treatment facilities).

Nitrate levels across leeward Maui often
exceed the DOH standard (indicated by the
dotted red line on bar charts throughout this

report), with the highest levels at Cove Park in
Kihei (more than twice as high as any other
site) and the lowest levels from Olowalu to

Papalaua Pali.

Photos (left) from top to bottom: Agricultural fields in Maui’s
central valley; treated wastewater effluent entering reef via
seeps at Kahekili Beach Park seen as bubbles surfacing through
the reef; and algae growth at Pohaku Beach Park - the site with
the highest levels of nitrates in West Maui.
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Qverview

Shifting Salinity

Sa|inity is increasing At higher temperatures evaporation rates increase, which raises
salinity. Colder water is higher density which can create fresher,
less dense surface water. If temperature is not increasing,
changes in rainfall can also drive salinity concentrations.

along Leeward Maui

DID YOU KNOW?

According to the Hawai'i Temperature vs Salinity for all Maui Sites,
Annual Climate Report, Year over Year 2017-2025
2025 was the driest year -
on record for Maui since =
tracking began in 1920 G : Zz:;
and was the third warmest &
o . o 2019
year since 1990. % . i
QO 20 2021
Also, % 2022
Silicates indicate = . * 2023
groundwater presence. = ) . 0
Our data (below) shows : v 2
nutrients enter through : - :
coastal groundwater, so Salinity (ppt)
where nitrates are high, Salinity shows a clear color gradient towards saltier water over the

years, particularly from 2022 to 2025, while no evident gradient
appears for temperature over time. This suggests warming seas
are not evident, so are not the driver for increased coastal salinity.

silicates tend to be as well.

Nitrates (ug/L) vs Silicates (ug/L) for West Maui, 2017-2025
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Higher nitrates generally correspond with higher silicates, an indicator of groundwater, as seen

with the highest bars containing warmer color dots.
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West Maui

Honolua to Kahana

At-A-Glance

Honolua Bay

.

Partners in Action
> The West Maui Ridge to Reef Oneloa Bay &

L ,
Initiative 7 9
b

> Napili Bay and Beach Foundation \

) Kapalua Bay \'
> Aloha Pu‘u Kukui ,

Napili Bay .-
> The Nature Conservancy 2 (y"
> Save Honolua Coalition Pa'
. B2
Coastal Areas Ka'opalg 3
Six sites in the Honolua, Honokahua, boy «
o7

and Kahana watersheds. Kahana‘f“

Village £
s 4

&t

Common Features

© Jess Erwin

> Limited coastal development
> Higher rainfall

> Concentration of legacy agriculture and
elevated nitrates

: _ > Remnant coral reef with extensive reef loss,
evidenced by remaining hard bottom
structure indicating historic reef locations

> Series of bays

Key Findings

> Turbidity geomean levels are highest at
Ka‘Opala, Kahana, and Honolua Streams,
but sites vary greatly; Ka‘opala is chronically
turbid and Honolua is episodically brown.

> Fertilizer and wastewater are likely reasons
for elevated nitrates at Kapalua, Ka‘opala,
and Napili.

> Nitrates at Kapalua Bay have dropped
following sewage collection system upgrades.

> Turbidity at Honolua has decreased modestly.

> Salinity has increased at all sites in this region.

15




West Maui

Honolua to Kahana

Turbidity

DID YOU KNOW?

Agricultural practices used
for 100" years introduced
more than 10x the
naturally occurring levels

of sediment into stream
beds and banks.

This sediment likely led to
extensive reef loss,
evidenced by remaining
pavement-like structure on
the ocean floor, and will
continue to make its way
through the system for an
unknown period.

X

AND...

Wave run-up events,
such as king tides and
high surf, exacerbate
coastal erosion and
turbidity, both of which
are increasing as sea
level rises. Some sites,
like Ka‘opala Bay (right)
experience both legacy
farming inputs and
coastal erosion.

LL

16

AREAS OF CONCERN Turbidity

v Honolua Bay =
v Ka‘opala Bay |
v Kahana Village

WHAT WE CAN DO

> Work with the County
and landowners to stabilize
coastal sediment at Ka‘opala,
recognizing this entails high
permitting, construction, and
maintenance costs.

> Develop and maintain a culturally appropriate
sediment capture system in the dry gulch of
Papua, which connects to Honolua Stream.

TREND OVER TIME =18

Honolua Bay

Tu rb|d |ty . Ka'opala Bay

o Do O o o 0 Do o B v D o o B B e
S D S N o] o Ay o R ;S = A ey e
N o N 2 B = M = N = o &= Sl =2 8 o o
= S S 2 2 N N N N N NN N NN NN
N ® ® © © O O =24 2 N N W w & » OO O

While the geomeans are comparable between the two sites, high turbidity
is chronic at Ka‘6pala where coastal erosion and resuspension dominate,

vs Honolua where stream flow prompts acutely dirty days, followed by clear
days. Drought conditions have reduced stream inputs in recent years.



West Maui

Honolua to Kahana
Nitrates

DID YOU KNOW? AREAS OF CONCERN Nitrates
There are no proven v Kapalua Bay *
approaches to reduce v Ka'opala Bay 20
nitrates from legacy
agriculture that are in WHAT WE CAN DO ) 15
groundwater. >

> Collaborate with 10

& researchers on additional
testing to confirm the

AND. .. source of nitrates (e.g.,

legacy agriculture vs.
current fertilizer use or
sewage infrastructure,
which can be managed).

Excess nitrates promote
the growth of turf algae
and weaken the reef

structure, which reduces

. - > Continue testing to confirm the
its resilience.

decreasing trend at Kapalua.

AND...

Aging sewage infrastructure along the Napili coast was believed to be leaking. Water
quality testing confirmed the presence of wastewater at Kapalua and Napili. Repairs were
made in 2019. Levels of nitrates have dropped since then at both Kapalua and Napili.

(i

TREND OVER TIME

OO0 00000_C0D0O00_00000_00000200000-2000002000002000002000
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Nitrate levels at Ka‘6pala continue to drop significantly over time. Legacy plantation fertilizers are moving
through groundwater. With discontinued use concentrations are expected to continue to decrease.

17



West Maui

Ka‘anapali
At-A-Glance

Partners in Action

> The West Maui Ridge to Reef Initiative
Mauna Kahalawai Watershed Partnership
Tipu Tipu Restoration & Sustainability

The Nature Conservancy

Coastal Areas

Five sites in the Honokowai and Wahikuli
watersheds of the Ka‘anapali region.

Common Features
> Moderate coastal development
> Less rainfall at lower elevations

> Long, open stretches of coastline with
select areas of high coastal erosion

ge Burnette

NG
,(

Ka‘anapali ’ ¢ § e
Shores  Plas

Kahekili
Two

4
~ ¥'¥5

Hanaka60

Park
Wahikuli Park

Key Findings
> Hanaka'0‘d has the highest levels

of turbidity in the Ka‘'anapali region.

Pohaku Park has the highest levels of
nitrates amongst all West Maui sites.

Turbidity at Ka‘anapali Shores is
elevated, but declining to levels able
to support healthy coral reef
ecosystems.

Nitrate levels at Hanaka‘'6‘6 (Canoe

Beach) are second only to Pohaku
Park, but have declined since 2022.

Salinity has increased at all sites in
this region.



Ka‘anapali
Turbidity

DID YOU KNOW?

The pace of coastal
erosion and shoreline
destabilization in this area
is accelerating (i.e. Pohaku
Park). Complex, costly
short-term solutions, such
as shoreline hardening,
result in beach loss and
negative impacts on water
quality and marine life.
Further, sea levels will
continue to rise, so
long-term solutions will
need to be developed.

Changes in turbidity
geomeans year over year
show how sites respond
differently. Ka‘anapali
Shores and Hanaka‘o‘o
Park (right) are the only
sites with stream inputs,
but the first has a
sediment basin (below),
well maintained in recent
years, while Hanaka'6‘oc
relies on vegetation for
soil stability which is
impacted by drought.

AREAS OF CONCERN

WHAT WE CAN DO F

v

>

>

-

West Maui

2O Ka
Q‘\) C"E“/vo

Turbidity

Hanaka'c‘c Park 6 e

Stabilize the Pohaku
shoreline.

An environmental
review is underway
to explore options for
regional solutions for
coastal erosion that

could effectively lock-in % %, R R, %
the coastal soil deposits ’
driving coastal erosion.
TURBIDITY OVER TIME
Changes in

NTU

7.5

year over year
turbidity geomeans
across the region.

Year
2017
2018
2019

Red line shows
approximate
geomean threshold
for coral health,

% K j
%, Y %, % ’5,@/ above which
R, Y & Zo  reefs suffer.
G e %A %
% Q/;F
)
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West Maui

Ka‘anapali
Nitrates

DID YOU KNOW?

Legacy nitrates from
plantation agriculture that
dominated mid-elevations
continue to make their way
to coastal waters via
groundwater, contributing
to high nitrate levels.

This will decline over time
and has decreased more
rapidly during recent
drought conditions due
to reduced coastal
groundwater discharge.

TREND OVER TIME
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AREAS OF CONCERN Nitrates

v/ Pohaku Park
v/ Kahekili Two

30

20

WHAT WE CAN DO

> Work with upslope land
managers to improve
fertilizer management.

ug/L

10

> Support expanded R 0
recycled water infrastructure R o, 4, K 4
to decrease volumes injected, "%, :”%Q/
which impact Kahekili.
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Péhaku Park (above) has the highest nitrates in West Maui. However, nitrates are dropping steadily at all
sites except Kahekili Two. Historically wastewater was contributing to high nitrates at Phaku but recent
Nitrogen isotope testing indicate fertilizers are now the dominant source (Starmer, 2024).

Nitrate levels at Kahekili have been increasing since
2023. While lower than other areas, this is concerning
because this site receives treated wastewater effluent
via an injection well above the highway.
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West Maui

Lahaina
At-A-Glance

Partners in Action

Mauna Kahalawai Watershed Partnership

Polanui Hiu
Lahui Ho‘okaulike | Ke Kai
Hawai'i Department of Health

County of Maui Office of Recovery
Surfrider Foundation

DSR2 S YA
N gl A BT

Yot " N
. X C A "_C '-
Papalaua St g, %ﬂ, .
'4 /(»,. ‘( LAY

N s A

Coastal Areas

2
a5

Seven sites in the Kahoma and Kaua'ula N
watersheds. G
. ’ %- . ‘ < ' % -
Lahaina Harbor Whee "R
Common Features : 8 T
Legacy agriculture (sugar) stopped \‘, ¢ $ e
~30 years ago; no nutrient hot spots G, AN
Impacted by August 2023 wildfires 505 Front St ":"',; e
Relatively high turbidity, driven by , . \, wie SR
stream input and low ocean circulation Kaua'ox Rd\“{ .\f"“"\f N ”
Relatively dry landscape * ‘ O e N
Shore faces southwest , Po/anui—U)uv’_;Tlio . Y

BUIRG

\' .

Key Findings

. Q‘Ilylames

> There are high turbidity levels at
three sites driven by stream inputs
and resuspension: Mala Ramp,
Polanui-Uha‘lio, and Kaua‘ula Rd.

There are low and stable nitrate
levels at all seven sites.

In the years following the August
; 2 2 g 2 2023 wildfires, turbidity spikes at
e | 2 e Sl 2 Polanui-Uha‘lio (Shark Pit) have been
: . e higher and more frequent. None of
— oy gn L R our other water quality parameters
— st RSy (UG have been out of normal range since
= P e the 2023 wildfires.
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West Maui

Lahaina

Turbidity and Nitrates

DID YOU KNOW?

Kaua‘ula stream adds to
turbidity in Lahaina. Yet
even with reduced stream
sediment, turbidity will
remain a long-term issue
due to the natural reef
features driving poor water
circulation. Fine particles
that become trapped in
remnant reef structures

will continuously resuspend
in between the outer reef
and the beach.

LR,

Nitrates at Papalaua St. are
the lowest in this region and
are below the threshold
recommended by the state for

nitrate levels in coastal waters
(below).

Nitrates

© Liz Yannell

AREAS OF CONCERN Turbidity
v/ Mala Ramp
v Kaua‘ula Rd.

v Polanui-Uha‘lio

WHAT WE CAN DO

> Help keep an eye on
the rebuilding process
of Lahaina to make sure

. . o™
erosion control practices
. . Y, Y, %Y, ‘% 2 %5,
are in place as required S 5 o4 %, g A5 oy,
L, 'S % A e %o
by local laws. % o % oy S,

> Support wetland restoration
and revegetation efforts in
mauka fire impacted areas.

ADDITIONAL LAHAINA DATA

Although heavy metal concentrations have remained low,
the Hawai‘i Department of Health has continued monitoring
Lahaina’s coastal waters through 2026 to assess potential
long-term impacts of the 2023 wildfires. Read more at:
https://health.hawaii.gov/environmental-data/.
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West Maui

Olowalu to Papalaua

At-A-Glance

| 1

\

Olowalu X

Partners in Action Landing S
Olowalu

Mile /i
> Mauna Kahalawai Marker 14

Watershed Partnership

> Department of
Transportation

> DLNR- Division of S 4
Forestry and Wildlife park PPalaua
> The Nature Conservancy | Pali
> Kipuka Olowalu ' :
> Coral Reef Alliance
> Hawai'i Institute of
Marine Biology
> Marine Institute at the

Maui Ocean Center

Coastal Areas

- © Kelly James

Six sites in the Olowalu and Ukumehame watersheds.

Common Features
> Sugarcane farming stopped several decades ago

> Shore faces southwest with limited coastal development

> Relatively high turbidity caused by a combination of
stream inputs, coastal erosion, and low ocean circulation

> Relatively dry landscape at lower elevations, with
perennial streams upland

> Substantial nearshore coral reef complex

> Regional focus area for well-funded land and reef
restoration with several community and agency partners

Key Findings

> Turbidity levels in this area are high, especially from
Ukumehame to the Pali and have have increased at
Ukumehame and Camp Olowalu.

> Nitrate levels in the area are low. A spike in nitrates at
Camp Olowalu in Jan. 2024 has returned to normal.

> Salinity has increased at all sites in this region. 23




West Maui

Olowalu to Papalaua
Turbidity and Nitrates

DID YOU KNOW?

Though sediment from
Ukumehame and Olowalu
Streams can be reduced,
the recirculation or
resuspension of sediments
already in the water will
continue to result in
moderately high turbidity
levels year-round. In
addition, coastal erosion
from waves will continue to
contribute to turbidity.

WAV

AREAS OF CONCERN Turbidity

v Ukumehame Park
v/ Papalaua Park

WHAT WE CAN DO

> Support partners
improving upland
management, including
fire control and ungulate
(especially axis deer)
management, to prevent
additional sediment
inputs during storms.

> Continue to advocate for wetland and shoreline
restoration and retention basins to capture sediment.

Turbidity at Ukumehame TREND OVER TIME

Park is increasingly volatile 50

(right). Nitrates in this |
region, are generally lower 40

than the state standard of 30

3.5 ug/L and the lowest E |

along leeward Maui (below). Z 20

| o1l ,
Nitrates Z y ! 'ﬂih”?l |II

o e g - i o e i Qi e i g e ey Jgur- D B

Turbidity at Ukumehame Park. Sampling was paused at Ukumehame between
2020-2023, resulting in a gap in data.




.

{

© Kelly James

s

N
(&3]




South Maui

South Maui: Key Findings
Turbidity and Nitrates

Nitrate levels often exceed DOH standards in South Maui. Our data confirmed
high nitrate levels from Ma‘alaea to South Kihei, peaking with very high levels at Cove Park,
as well as high turbidity across this same area. Though levels still exceed DOH standards,
overall water quality is much better from Wailea to ‘Ahihi-Kina‘u Natural Area Reserve. The
following pages include highlights of our findings and recommendations for reducing nitrate
and turbidity levels in South Maui.

Turbidity

10
DOH
IIIIIIII --l.l_l-. ronderd
-—

Nitrates

NTU

300

ug/L

100

DOH
I_I_..lll-l- - el .

5 C 3.5 ug/L

2% % %52 %5%%%%2%59%%%%%% % %
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South Maui

Ma‘alaea to North Kihei
At-A-Glance

: \/
Partners in Action '\Q“' @ZL N

D . . H;ycraft Park~ <9
> Maui Nui Marine Resource Council .. Ma‘alaea Kedlia pom N
. . \_
> Central Maui Soil and Water .Y~ Condos )
. C Ma‘alaea B S
Conservation District e bor / '
. . . ; Sugar Beach'®
University of Hawai‘i Sea Grant o« Sepre
DLNR Division of Forestry & Wildlife Kihei Canoe Club :

and Division of Aquatic Resources o
Mai Poina Park 9.~
Coastal Areas

Eight sites in the Pohakea, Waikapa,
Waiakoa, and Hapapa watersheds.

Kalepolepo Park '\‘k\.

Common Features

© Kelly Ja

> All sites are located within Ma‘alaea Bay,

S ol
Ly - o e downstream of former sugar cane and

e s - . e . .

T current diversified farming operations
Several private wastewater injection wells
managed by condo associations in Ma‘alaea
Downstream of potential surface sources of

freshwater (e.g., gulch, runoff, storm drain)

mﬁwﬁgatﬂv" - 1y

during storm events, except Haycraft Park

Key Findings

> Persistent brown water caused by coastal
erosion and storm events is an increasing
concern at Haycraft Park, Kihei Canoe Club,
Sugar Beach, Kalepolepo, and Mai Poina Park.

This area has high nitrate levels, second only
to Cove Park. However, nitrate levels in this
region are generally decreasing.

Wetland ecosystems, like at Kealia Pond, act
as a natural nitrate filter before freshwater from
the watershed reaches the ocean. Our data
show nitrate levels remain low on average at
Kealia, especially compared nearby sites.

> Salinity has increased at all sites in this region.
27



South Maui

Ma‘alaea to North Kihei

Turbidity

DID YOU KNOW?

Persistent shoreline erosion
over several years has
increased coastal turbidity
by exposing fine particles
of dark-red mud beneath
the sand, which becomes
resuspended in the water
column, particularly

during swell events.

AND...

Areas makai of fire-prone
landscapes or those eroded
by large herds of axis deer,
such as Kalepolepo and Mai
Poina, experience higher
turbidity during rainstorms.

WAV

The exploding
deer population is
exacerbating upland
erosion by clearing
vegetation from
mauka landscapes.
This contributes to
recent increasing
coastal turbidity.

Brown waves in North Kihei
carry debris, deer droppings,
and plant material after
storms (right).

28

AREAS OF CONCERN Turbidity

v Haycraft Park I
v Kihei Canoe Club .
v Mai Poina Park 1] ‘
y |

=

'_

=

WHATWECANDO , BN |

> |Install fire breaks and
protect highly erosive
areas above Ma‘alaea
and mauka of the !
highway in North Kihei. RN O:e%%f@ofoeo‘%”oo

7 $

Kalepolepo Park 4 ‘ :
|
|
|

> Support ongoing deer
management, fencing, and revegetation efforts led by
landowners, state agencies, and community groups to help
restore ecological balance on Maui's ranchlands.

> To reduce coastal erosion, advocate for dune restoration
where sand exists and technical solutions where it does
not. Support wetland restoration and gulch maintenance.

TREND OVER TIME




South Maui

Ma‘alaea to North Kihei

Nitrates

DID YOU KNOW?

Nitrate levels at sites
makai of historic sugarcane
farming are expected to
decline. Yet, returning to
pre-plantation era nitrate
levels may take decades
given the longevity of
legacy agricultural
fertilizers and the fact
that groundwater can
take 10-100 years to
reach coastal waters.

AND...

Outdated wastewater
systems like injection wells,
cesspools and septic tanks

are also a source of nitrates.

This area has some
of the highest nitrate
levels in leeward
Maui, second only
to Cove Park.

Kihei Canoe Club showed a
decrease in nitrates over time
following the 2016 end of
sugar cane farming in the
central valley. However, in
2025 the data began to show
an increase in nitrates that we
will continue to watch (right).

Hue 2

1300
>
= 200

© Kelly James

AREAS OF CONCERN Nitrates
v Haycraft Park
v Kihei Canoe Club -
v Mai Poina Park
v Kalepolepo Park
= 60
g
WHAT WE CAN DO
> Upgrade wastewater 0
treatment technology
to reduce nitrate inputs 5 -I
from injection wells as is
JeLton | Yo Mo, B Ao S, s M )
planned in Ma‘alaea. 949@@49@%“@@9\/’&(@6" 5/0‘9/,% 80,
CONCINES U, Dy S
> Increase areas of natural '%,62:,,0’39% 2 S %o C?ojs%

retention (e.g., wetlands) that
can absorb runoff and nitrates.

> Continue monitoring to evaluate how
land use change, such as new agriculture
or development, impacts nitrate levels.

TREND OVER TIME
500

400

100




South Maui

Ma‘alaea to North Kihei

Coral Reefs at Risk

DID YOU KNOW?

According to USGS (right) there
are ~1,500 acres of reef in
Kihei, almost twice as much as
Olowalu. Nearshore reefs
provide coastal protection
which is critical where roads
and infrastructure follow the
coastline in this area.

AND

North Kihei reefs are still
vibrant, diverse, and worthy of
protection (far right- Sugar
Beach (top), Mai Poina (middle)
and Kealia Pond (bottom).

Reefs in Trouble

Our team has noticed that
areas with turbidity over 5
NTU more than half the time
tend to align with where coral
reefs are dead or dying. The
data for North Kihei (right)
raise the alarm — nearshore
areas that used to clear up
after storms are now
persistently murky.

Precise thresholds by life
stage for coral tolerance to
sediment have been
synthesized by local
researchers (see reference
page for more information).

30

....

Olowalu
812 Acres.
. L S
— _

Major Reef Tracts of Maui Nui

Kihet
1,538 Acres

& Coral Cover -

\ 10% to 50% "

{ - Greater than 50%

1 .1

Year over year turbidity geomeans in North Kihei
20 =

Year

2018
2019
2020
2021
2022

The turbidity averages by year at North Kihei sites have
increased dramatically since 2021 beyond thresholds where
coral reefs can thrive. (Differences in years of data available
reflect pauses in sampling at some sites.)



South Kihei

At-A-Glance

>
>
>
>

Partners in Action

Maui Nui Marine Resource Council
South Maui Wetland Restoration Hui
‘Ainakidko‘a O Waiohuli Kai

Ko‘i‘ula

Coastal Areas

Four sites in the Hapapa watershed.

Common Features

>

vV

Y VYV

Evidence of coastal erosion at Waipu'ilani
Park. The natural coastline infrastructure

of soil and roots have been worn away by
sea level rise and strong wave action.

Large watersheds with streams that
carry sediments to nearshore waters
during heavy rains

Ranch lands mauka of highway

Wetlands filled in for development and

natural streams replaced by engineered
waterways, reducing the land’s ability to
absorb and clean water

Significant coastal development
High groundwater inputs

Nearshore reef limits ocean circulation

South Maui

Waipu'ilani §,
Park

Key Findings
> Turbidity levels are increasing at all
sites in recent years.

> Nitrate concentrations at Cove Park
are the highest in Leeward Maui and
are more than twice as high as the
next highest site. They are 4 to 6
times higher than other sites near
Cove Park.

> Nitrates are slowly declining at all
sites other than Cove Park.

> Salinity is increasing at all sites in this
region.
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South Maui

South Kihei
Turbidity

DID YOU KNOW? AREAS OF CONCERN Turbidity
Waipu‘ilani gulch moves v Waipu‘ilani Park
large amounts of sediment v West Lipoa St

in storm events that can be v Kalama Park
deposited into coastal
waters and resuspended
with waves and swells. This

WHAT WE CAN DO

dynamic is made worse by > Focus efforts on keeping

increasing coastal erosion. soil in place on the land
since sediment in the

In addition, milky colored ocean becomes trapped

in the shallow reef and

particulates of unknown
resuspends repeatedly.

origin frequently appear in

the coastal waters fronting = Rgduce populatlor? _Of
axis deer and stabilize

erosion hotspots in grazing
lands mauka of the highway.

Waipu‘ilani, contributing to
higher turbidity readings.

> Restore ecological function of wetland areas.

K \’) > Investigate milky water phenomena to determine cause.

DID YOU KNOW?

Ungulate and erosion
control work is costly,
requires long-term
commitment from
landowners, and often
depend on access to
water for revegetation
—an increasingly limited
resource in this area.

Waipu'ilani gulch (right) is
channeled under and through
neighborhoods before
reaching the coast via two
small outlets (January 2024).
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South Maui

South Kihei

Nitrates

DID YOU KNOW? AREAS OF CONCERN Nitrates
Multiple studies have v Cove Park

documented wastewater

influence from the Kihei WHAT WE CAN DO 08

Wastewater Reclamation
Facility in coastal waters
near Cove Park, suggesting
it's a likely driver of elevated
nitrates measured at this site.

> Support the County
of Maui budget items
that promote greater
reuse of treated, recycled 4
wastewater by expanding

200

ug/L

Nitrate levels at Cove Park R1 recycled water -.-
may also be influenced by infrastructure and UV 0r -
coastal cesspools and septic treatment capacity. %, %s,r( /r%,)) R
0 . . . % 5 =) )
systems; notice has gone out > Support pilot projects testing K2 Roy o R
to homeowners requiring land application practices to g
sewer connections be made. reuse R1 water as a quick
alternative while awaiting
a‘ infrastructure expansion.
e
Nitrates Across All Leeward Maui Sites
300 Cove Park
< 200
()]
pu=
100
o) > Sk
%% % % %% %5 % o‘@%’%”‘é%»»%%
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Nitrates are an order of magnitude higher at Cove Park than all other sites.



South Maui

Wailea to ‘Ahihi-Kina‘u NAR
At-A-Glance

_ ) Kilohana Dr ¥ 3
Partners in Action o

> Maui Nui Marine Resource Council Keawekapu Beach 9

> Wailea Community Association Ulua Park 9% 15

Coastal Areas

Twelve sites in the Wailea, Mo‘oloa, XA
and ‘Ahihi-Kina‘u watersheds. oy NS

Palau‘ea Beach " ‘

’

) Po‘olenalena '
All west facing shores Park

Common Features

Similar land use in mauka areas |
Streams do not extend to the top
of the mountain and only flow in

heavy rain Maluaka Beach '/_,z;,

Increased construction and One‘uli Beach -
development pressure in recent

years y

Makena™®
State Park ;
Data Note: Including DOH turbidity data in this
year’s report allowed for 12 sites to be analyzed.

Only 7 of these sites have nitrate data. A Ahihi-Kina'u North y"ﬁ
: Ahihi-Kina éuth’ 4

g

L *

Key Findings

> While waters are historically clearest
in this region, most sites are seeing
concerning increases in turbidity
over the past few years.

© Bentley Photography

Ulua Beach has higher nitrate values
on average than any other site in this
area — however, over the last two
years as levels have decreased,
Maluaka and Ulua beaches have
comparable nitrates.

Salinity has increased at all sites in
this region.

34
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South Maui

Wailea to ‘Ahihi-Kina‘u NAR
Turbidity

DID YOU KNOW? AREAS OF CONCERN Turbidity

The ebb and flow of beach v Ulua Park

sand with storms is a v Wailea Park 20

natural erosional and v Makena Landing _ 15

recovery cycle. If a beach v One‘uli Beach E. s

is in a natural state without

shoreline hardening (i.e 02

sea walls), it can recover WHAT WE CAN DO 0.0 1 0 I

as seen at Ulua Beach > Our community can help %;%i%ﬁ‘%ﬁ%%%%%ﬁ&%

(below). watchdog construction activities %gg%%w‘%%%%;’é"{%s%%%
and report broken BMPs to the % %% 15%

County using the SeeClickFix app.

> Reduce impacts of recreational activities on reefs
through increased awareness, zoning, management
rules, and enforcement.

> While Ulua's coastal waters are clear compared to the
rest of leeward Maui, turbidity increases at Ulua should
be evaluated for mitigation actions.

TREND OVER TIME

15

10

NTU

Turbidity levels at Ulua Park were some of the lowest in leeward Maui from
2018-2021. After sampling resumed in 2024, turbidity more than doubled,
with extremes much higher than previously seen.

© Rebecca Lesher



South Maui

Wailea to ‘Ahihi-Kina‘u NAR

Nitrates

DID YOU KNOW?

Evidence of a wastewater

AREAS OF CONCERN
v/ Ulua Park

2O Ka

\?‘\) CLEg,, %/ O
TSAM g

source has been confirmed v Maluaka Beach "
through nitrogen isotope 20
analysis of limu (seaweed),
which can distinguish WHAT WE CAN DO %20
between nitrogen derived > Advocate for cesspool >
from sewage, fertilizer, and upgrades in Maui
natural sources (see Meadows and Makena R
reference page for to either sewer or .
MNMRC storymap link). advanced onsite treatment. ©
> Closely monitor the impacts ”,; % 0/4/9 %, @%W’&,éf’f'ﬁ%
on nitrate levels after upgrades %Q%OOQ’* N s:%,;% &
to the Ulua sewer pump station Vog 2 o
are complete.
% > Support green stormwater management techniques
rj-f in the developing suburban Wailea-Makena area.
§ > Reduce recreational impacts on coral reefs by using
e

reef-safe sun protection, avoiding reef strikes, and
never standing or walking on coral.

TREND OVER TIME

Site

. Ulua Park

N itrates Maluaka Beach
200
Both Ulua and ‘
Maluaka (right) have 190 of |l : b | | b
nitrate levels well §I’1oo | ’
above the state [ {1 I Ml o
standard of 3.5 ug/L. 50 TT' | [ [ I I
Nitrogen isotope ol il Tfhl Wl [ Tt

testing of seaweed

PAYAS
81/90
81Tl
61/90
6L/CL
02/90
ozl
12/90
LezL
22/90
careL
£2/90
€2l
¥2/90
S2/90
e TArAN

suggests wastewater
Ulua Beach sample collection was paused between

as the source. 2021-2023, resulting in a gap in data.
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How to Help

GET INVOLVED

Volunteer with us! We love
hearing what talents you
could bring to monitoring,
quality assurance, data
management, outreach,
fundraising, social media,
and advocacy!

Download our quarterly
available raw data

if you enjoy playing with
spreadsheets or want to
conduct your own analyses.

Questions? Contact us:
huiokawaiola@gmail.com

-

i e =
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= J =
i [ X
% \ P ‘
(! QEAN OCEy ey bl - 3

SUPPORT OUR RECOMMENDATIONS

Take action. This report includes a variety of actions we can
take to improve the quality of leeward Maui’s coastal waters.
Share our findings with change-makers and encourage
policies, actions, and funding to reduce the flow of
land-based pollutants into our ocean!

HELP US THRIVE

There are many ways to donate to our efforts! Consider
helping to cover costs for equipment, supplies, lab
processing fees, and more! Adopt a Beach! $6,000
supports a full year of monitoring at one beach site.

Volunteer, Donate, view this Report, and download our raw
Data, all at HuiOKaWaiOla.com
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Mahalo to our Supporters!

TO OUR
GENEROUS FUNDERS

Bayside Catering
County of Maui
DLNR - Division of Aquatic Resources
Duke's Maui LLC
Hawai'‘i Institute of Marine Biology
Host Hotels and Resorts
Ka‘anapali Ocean Resort Charitable Trust
KaiAloha Supply - Club Sportswear Inc.
Krispy Kreme
Lahaina Restoration Foundation
Living Pono Project
Maui Huliau Foundation
Maui Ku‘ia Estate Chocolate Inc.
Maui Marathon & Maui Half Marathon
Maui Skydiving
Napili Bay and Beach Foundation
National Fish and Wildlife Foundation

National Oceanic and
Atmospheric Administration

Ridge to Reefs
State of Hawai‘i Department of Health

USDA Natural Resources
Conservation Service

Wailea Community Association

West Maui Soil and Water
Conservation District

and many other private donors.

AND LAB PARTNERS

Hawaiian Island Humpback Whale
National Marine Sanctuary

Lahainaluna High School
DLNR - Division of Aquatic Resources

TO OUR DEDICATED VOLUNTEERS

Michael Ahern, Roy Bendell, Victoria Bianchetti, Suzanne Bieser,
Jamie Brown, Angelica Daoang, Jeep Dunning, Ty Freiberg, Mark Floyd,
Kristy Gund, Monte Gund, Kit Harris, CiCi Hehemann, Angela Helgeland,
Lyn Hutchings, Jamie Kranberg, Laurie Keyhani-Moore, Kristina McHugh,
Brie Morrissette, Debbie Pestrak, Isabel Reithbrock, & Kathy Sowa-Beach.

AND ALUMNI

Andrea Abromaitis, Helen Baillargeon, Dean Bentley, Lisa Berg, Lori Callnan,
Nolan Clark, Ben Cone, Debra Caswell, Amber Coontz, Kathy Corcoran,
Sheryl Cramer, Margie Cyr, Rick Cyr, Seraph D'Alerta, Annalea Fink, Sheryl Fries,
Charmaine Gallagher, Kukui Gavagan, Tabetha Gonzalez, Scott Graves,
Michelle Griffoul, Harry Hecht, Donna Howard, Christoph Hurley,
Brenda Jarmakani, Judy Jarvie, Peter Jubell, Ben Karlsberg, Jodi Kimmel,
Lory Lowder, Marco Martella, Jim Maxwell, Bill McLaughlin, Tara Miller,
Tiffany Morgan, Mike Morishita, Richard Noponen, Mike Oexner, Layne Otomo,
Steve Paselk, Audrey Quinn, Lindsay Ranieri, Rene Riley, Pete Robinson,
Michael Rybak, Tayler Saunders, Marie & Terry Schroeder, Bob Sousa, Scott
Splean, Ananda Stone, Roxie Sylva, Jess Talbot, Kathy Thunholm, Lauren Tyler,
John Voorhis, Tina Wildberger, Jennifer Wood, Nell Woods, & Alfred Wolf.

SINCERELY,
THE HUI O KA WAI OLA 'OHANA

Steering Committee and Program Management Team
George Burnette, Tova Callender, Dan Crevier, Jessica Erwin,
Kim Falinski, Dana Grad, Amy Hodges, Kelly James,
Rebecca Lesher, Ylenia Mayen St-Louis, Kristina McHugh,
Liz Yannell, Alana Yurkanin, & Anna Zagora.

Alumni
Bruce Banker, Meredith Beeson, Mitch Brown,
Megan Edgar, Emily Fielding, Mike Fogarty, Emily Johnson,
Christiane Keyhani, Cathy Maxwell, Robin Newbold,
Bill Rathfon, Dana Reed, Nalei Sampson, Nanci Maile Sharpe,
Grace Silver, Sofia de la Sota, Tiara Stark,
Larry Stevens, Sara Sugidono, & James Strickland III.

Founding Partners
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