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PREFACE: MOLOKAʻI COMMUNITY VALUES
Molokaʻi nui a Hina. Great Molokaʻi, child of Hina.
Molokaʻi pule oʻo. Molokaʻi of the potent prayer.
Molokaʻi nō ka heke. Molokaʻi, truly the best.
Molokaʻi, ʻĀina momona. Molokaʻi, Land of abundance.

These are some of the more poetic names that the island of Molokaʻi has been called.
The first refers to the origins of the island and cites its parentage. Mele a Pūkuʻi, the
creation chant of the islands of Hawaiʻi, was composed by Pūkuʻi a historian and
contemporary of Kamehameha. This mele says: Hoi ae o Wakea Ioaa Hina, Loaa Hina
he wahine moe na Wakea, Hapai Hina ia Molokai, he moku, O Molokai a Hina he keiki
moku. The lines of this story tell of Wākea, an akua or god, also called sky-father. He
returns and fetches Hina, a female akua with whom he lays. Hina becomes pregnant
with Molokaʻi, an island and Molokaʻi-a-Hina is the name of the child island born to Hina
and Wākea.1
The second name for Molokaʻi refers to its legendary history for sorcery. Kahuna or
priests were trained in sorcery on Molokaʻi island, and the pule or prayers produced by
the kahuna of this island were known for their power and potency. Molokaʻi has long
been respected for the strength of its pule.2 The third name for Molokaʻi is a famous
boast of Molokaʻi’s greatness. Like the Maui saying, Maui nō ka ʻoi, or Maui is the best,
Molokaʻi nō ka heke reflects the people’s sentiment that Molokaʻi is better.3
The final name refers to the abundance of food resources found on Molokaʻi island
traditionally. In the text Ruling Chiefs, following the death of Kahekili of Maui in 1793,
Kaʻeokulani became the chief of Maui, Molokaʻi and Lānaʻi. He ruled the island for a little
over a year before voyaging to return to Kauaʻi island in the north. The text states that
on the way to Kauaʻi, he stopped “at Molokaʻi to enjoy its fat fish and kukui-nut relish”,
indicating that Molokaʻi was a land of plentiful crops which were coveted by the aliʻi, or
chiefs.4
These various names for Molokaʻi illustrate the unique and special place that this island
holds in Hawaiʻi. Work to plan for Molokaʻi’s future should be grounded in its past and
should recognize the strength of the history and culture of this very unique and special
place.

1

Oliveira, K.-A. K. (2014). Ancestral Places: Understanding Kanaka Geographies. Corvallis: Oregon
State University Press.
2
Pukui, M. K. (1983). ʻŌlelo Noʻeau: Hawaiian Proverbs & Poetical Sayings. Honolulu: Bishop Museum
Press.
3
Pukui, M. K. (1983). ʻŌlelo Noʻeau: Hawaiian Proverbs & Poetical Sayings. Honolulu: Bishop Museum
Press.
4
Kamakau, S. M. (1992). Ruling Chiefs of Hawai'i: Revised Edition. Honolulu: Kamehameha Schools
Press.
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Part of what makes Molokaʻi island such an important place is the strength of its people.
Early in our planning work for the island’s water resources, we had the opportunity to
speak with Mikiʻala Pescaia, a kupa or native of Molokaʻi and a storyteller who is
currently working for the Kalaupapa National Park Service on the island. Mikiʻala shared
the story of Haʻehaʻekū, the kupua or deity that is closely connected to Hoʻolehua,
Kualapuʻu, Waihānau and Waikolu.5
As the story goes, Haʻehaʻekū was a giant who lived in Hoʻolehua as a young keiki. He
was different from the other children, and he was picked on by the other keiki because
of these differences. He eventually left and made his home in the uplands above
Waihānau and Waikolu, leaving the people who mistreated him to be alone. Years later,
Hoʻolehua was hit with a huge drought, and all the abundant ʻuala that once grew on the
land shriveled up and died. When the people went down to the shoreline to search the
rocks for crabs, there was nothing for them to find. They had no food sources, and they
began to starve.
Some of the people gathered together to figure out how they might be saved from
starvation. One person suggested going to Haʻehaʻekū for help. It was in that moment
that the people looked around at each other in shame, realizing that they had all treated
Haʻehaʻekū poorly and that they did not mālama him as a kupua as they should have.
Resolved to try to find some help, they set off in search of him and found him in the
uplands. They went to him and told him of the situation in Hoʻolehua and asked that he
not punish the keiki and kūpuna who were starving because of their poor choices to
mistreat him. Haʻehaʻekū agreed to help them on the condition that they do exactly as
he said.
Haʻehaʻekū instructed the people to find every shoot of ʻuala, no matter how dried or
shriveled it was and bring it to the fields. He used his giant hands and fingers to break
the hard ground and scratch rows for the ʻuala shoots into the dry and barren land. The
people walked the rows that he made and planted all the shoots that they had gathered.
Haʻehaʻekū then walked into the uplands to the poʻowai or headwaters, and he handcarried wai or freshwater, down to the fields to water the ʻuala. Handful by handful he
watered the fields, and soon the ʻuala shoots began to flourish and grow. They grew so
much that when the ʻuala was harvested it was so plentiful that it was piled into a giant
puʻu or mound of ʻuala, with more than enough ʻuala to feed all of the people.
Haʻehaʻekū stood by the giant puʻu of ʻuala and told the people to all line up next to it
and that they should take only what they needed to bring back to their homes to feed
their families. Once everyone that came out to the puʻu had their portion, all of the
ʻohana in the community would be checked on: the kūpuna, the sick, the weak, all who
could not venture out to the puʻu to get ʻuala for themselves would be seen to. The
community would make sure that everyone got their share of ʻuala.
5

Ayau Pescaia, M. (2021, September 14). Talk Story with Miki'ala. (L. Makaila, & B. Tsuchida,
Interviewers).
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In the beginning, each person did just as Haʻehaʻekū said. They listened to his
instructions and took only what they needed before walking back towards their homes
with the ʻuala. Over time, the folks in the middle of the line began to look at the size of
the giant puʻu and think to themselves that they could take a little more and everyone
would still have enough to eat, and so they did. Those who had been at the front of the
line saw this and felt anger and hurt at those who took more than their share.
As the folks that were towards the middle of the line began to take more and more from
the puʻu, those in the back of the line noticed that they were taking more than they
needed. They were filled with anger and hurt at this sight, and they began to panic that
there would be nothing left for them, so they rushed to the puʻu ahead of those in front
of them to start grabbing ʻuala, with no thought to the rest of those in need. Chaos
erupted.
When Haʻehaʻekū saw this, he reached out with his giant hand and smashed the puʻu of
ʻuala to dust. All of the ʻuala were gone, leaving nothing for anyone. Even the ʻuala that
folks had already taken from the puʻu turned to dust in their hands. Ā hoka, serves you
right! In their act of selfishness, they brought about their own destruction. Instead of an
ʻōpū filled with ʻuala, the people were filled with huhū or anger, ʻeha or hurt, and
kaumaha or sadness at the events that transpired. The place where Haʻehaʻekū
smashed the giant puʻu of ʻuala is called Kuapaluʻu today, and it takes its name from
this story of Haʻehaʻekū.
So much indigenous insight is found in this moʻolelo. One major moral is that even in
their most desperate moment, all that Haʻehaʻekū asked of the people was that they
think of the next person. If they had taken that to heart, and they had acted without
selfishness then everyone would have had all that they needed to thrive. This idea can
be summed up as collective consideration and it is a critical value in understanding the
perspective of the people of Molokaʻi.
Mikiʻala helps to analyze the Ioina or lessons that come from this moʻolelo by sharing
the following thoughts: on Molokaʻi, young generations are taught the importance of
bringing extra fish or banana that they might have to their neighbor, or check on the
kūpuna next door to make sure that they have the food and things that they need. This
moʻolelo speaks to the importance of not taking more than is needed or you risk the
destruction of all.
Another lesson from this moʻolelo comes from the negative feelings that folks have
afterwards. Those at the front of the line were huhū and ʻeha at those in the middle who
took more than their share. Those in the middle assumed there was plenty and that they
could take more than their share without causing harm. The folks at the back panic and
try to get ahead and take it all before there’s no more left, passing up the folks around
them. This all leaves a wake of pain, anger and hurt in everyone. That ʻeha and
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kaumaha is important to acknowledge in the community, and it is why listening or caring
about one another’s manaʻo can be challenging. When we act out of supposed
desperation or entitlement, we inherently feel that our actions are justified and pono and
that our needs are greater than those of the next person. This moʻolelo tells us that
being mindful of the next person is the path that will lead to each person having what
they need to survive and ensuring that everyone has enough is the root of collective
consideration.
Kuapaluʻu, the important place from the moʻolelo, is today the source of the majority of
the island’s potable water. Mikiʻala reminds us that these moʻolelo and beliefs are not
detached from present day. The kupua are still here ensuring that the waters make it
down the pipeline from the uplands to grow the crops that nourish the people. The
beliefs encapsulated in this story are still relevant, and they are guiding principles for
this water plan.
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INTRODUCTION: PURPOSE AND SCOPE OF THE PRELIMINARY
DRAFT PLAN

This PRELIMINARY DRAFT of the MOLOKAʻI WATER PLAN (MWP) is being submitted to the
Molokaʻi community for review by the Maui County Department of Water Supply (DWS). The
State Water Code requires that each county in Hawaiʻi develop “Water Use and Development
Plans” for the long-term management of each county’s water resources, for the benefit and use
of residents and public and private water users of each county. The County of Maui is
developing individual Water Use and Development Plans for Maui, Lānaʻi, and Molokaʻi. This
Molokaʻi Water Plan is intended to fulfill the requirements of the Molokaʻi Water Use and
Development Plan by providing an approximately 20-year plan for the management,
conservation, and use of Molokaʻi’s water resources, including ground water and surface water,
recycled water, storm water, and possibly desalinated water, but not including ocean water
resources and ocean environments.
The title of this document has been changed from a “Water Use and Development Plan” to the
MOLOKAʻI WATER PLAN to reflect the Molokaʻi community’s instruction that the plan NOT just
“[set] forth the allocation of water to land use” as directed by the State Water Code, but also
consider community values, resource protection and management, and environmental and
cultural needs. The Water Use and Development Plan will therfore be one chapter of the
broader MOLOKAʻI WATER PLAN.
This Preliminary Draft Plan focuses on Molokaʻi water resource and supply issues and the
community values that the planning team will use to further develop the plan. It is NOT intended
to be a draft of the complete water plan, which will propose the allocation of water to land use,
as mandated. Instead, the purpose of this interm submittal is to (1) document our understanding
of the water resource issues on Molokaʻi and the cultural context within which the community
lives, (2) share revised projections of water demand, (3) confirm with the community our
understanding of Molokaʻi’s values regarding water, (4) request feedback on proposed water
resource principles that will guide water allocation, and (5) share the preliminary list of water
resource options that are being considered for inclusion in the Water Use and Development
chapter of the MOLOKAʻI WATER PLAN.
The planning team felt it important to provide the Molokaʻi community with the opportunity to
confirm or correct our understanding of water resource issues, needs, and values to provide a
basis for evaluating various water sources and shaping how those sources could be allocated to
various water demands. After the Molokaʻi community has had time to review and comment on
this Preliminary Draft Plan, a much more detailed DRAFT MOLOKA’I WATER PLAN, including
the allocation of water to land use, will be developed and will be made available for further
community review and comment.
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CONTEXT: WATER RESOURCES PLANNING IN HAWAIʻI

Water Resources planning in Hawaiʻi is a relatively recent focus. In pre-contact Hawaiʻi, island
streams were managed by native Hawaiians for agriculture and community uses, and nearshore
ocean waters were managed for fishponds and fisheries. The Hawaiian people understood the
critical importance of fresh water. Native Hawaiians did not have to “plan” for water resources;
careful management of water was an integral and essential part of their lives. Native Hawaiians
knew that “Ola i ka Wai” – “water is life.”
During the 19th and 20th centuries, after the in-migration of western businesspeople and
immigrant workers to Hawaiʻi, the water resources of the islands, both surface water and ground
water, were increasingly diverted and exploited for large-scale commercial agricultural
businesses, especially for sugarcane plantations. Many streams became dry, ground water
aquifers were depleted, and fishponds and nearshore waters lost much of their natural inflows of
coastal ground water and thus lost their productivity.
Today in the third decade of the 21st century, there is an increasing awareness in Hawaiʻi of the
need for a balanced approach to water resources planning and use. Public and private water
purveyors are beginning to understand that surface water and ground water systems of our
islands are limited, fragile and highly susceptible to mismanagement and overuse. Water
contamination events like the recent fuel leaks from the U.S. Navy’s “Red Hill” facility on Oʻahu
have highlighted the vulnerable nature of our water resources. There is also a growing
understanding on the part of both public and private sector water managers and the public that
CLIMATE CHANGE is having an increasingly negative impact on Hawaiʻi water resources.
Hawaiʻi water managers and Hawaiʻi community members understand that water resources and
land resources are inter-related and inter-dependent: Hahai no ka ua i ka ʻululāʻau, “THE RAIN
FOLLOWS THE FOREST.” All of the Hawaiian Islands, including Molokaʻi, have been severely
impacted by deforestation, large-scale corporate agriculture, grazing by feral ungulates,
proliferation of invasive plants and, more recently, by the impacts of climate change – including
less rainfall, higher temperatures, increased evapotranspiration, rising sea levels, and
increasing severity of tropical storms. Reforestation of public and private lands throughout
Molokaʻi Island, as well as on the other Hawaiian Islands, is of critical importance – for the future
viability of water resources and for the overall health of all living things in Hawaiʻi. The forest
provides not only native habitat, but also serves to capture rainfall that replenishes ground water
aquifers and reduces surface runoff and erosion, preserving fertile soils and protecting coastal
fishponds and nearshore reefs.
The focus of the Molokaʻi Water Plan is on the management of potable and non-potable water;
therefore, details on reforestation are beyond its scope. However, this Plan recognizes the
critical importance of reforestation for Molokaʻi – especially for the very dry western sector of the
island – and so the Plan will include some general strategies for reforestation programs that can
be further detailed by future Molokaʻi resources management plans.
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SUMMARY OF THE MOLOKAʻI WATER PLAN PROCESS TO
DATE

The Molokaʻi Water Plan is being prepared through an outreach and consultation process with
the Molokaʻi community in order to ensure that this Water Plan is of, by, and for the people of
Molokaʻi. This community consultation process has included approximately thirty “one-on-one”
talk story meetings thus far with Molokaʻi community leaders and interested Molokaʻi residents,
and general informational meetings to discuss Molokaʻi water resources and water use issues.
Key steps to date in the Molokaʻi Water Plan process were as follows:


November 2020: Maui County Department of Water Supply (DWS) issued a “REQUEST
FOR PROPOSAL (RFP) FOR A WATER USE AND DEVELOPMENT PLAN FOR
MOLOKAʻI ISLAND;



December 30, 2020: Townscape, Inc. submitted a proposal in response to the RFP;



February 2021: The Maui DWS notified Townscape that they had been selected as the
consultant for the Molokaʻi WUDP;



March 2, 2021: Townscape received the contract and the Notice to Proceed for the
Molokaʻi Water Plan;



March through August 2021: Townscape did initial research on Molokaʻi water issues
and water systems, including 20+ informal talk story meetings with Molokaʻi community
leaders and community members;



HOʻOLAUNA Introductory Meeting with the Molokaʻi community to present the general
scope and schedule for the Molokaʻi Water Plan: June 9, 2021;



Further research by Townscape planners on Molokaʻi water resources and water supply
systems: June through September 2021;



REGIONAL Meetings for further discussions of water uses, issues and needs:
o

Central Molokaʻi – October 5, 2021

o

East Molokaʻi – October 12, 2021

o

West Molokaʻi – October 13, 2021

o

Molokaʻi Hawaiian Homesteads – October 21, 2021



Intensive data inventory and analysis of existing Molokaʻi water systems and water uses
– November 2021 through February 2022;



Community-wide meetings on March 8 and March 12, 2022 to present data and
projections on “Preliminary Water Use & Demand”;



April-September 2022: Preparation of this MOLOKA’I WATER PLAN - PRELIMINARY
DRAFT SUMMARY REPORT;
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Week of May 16, 2022: Townscape planner spent five days on Molokaʻi doing informal
talk story meetings with interested Molokaʻi residents and visiting important water
resources areas;



September and October 2022: Submittal of the Preliminary Draft Summary Report to
Maui DWS for review and comment;



November 2022: Publication of the Molokaʻi Island Water Preliminary Draft Summary
Report for review and comment by the Molokaʻi community.

Summaries of these community meetings, as well as other information on the Molokaʻi Water
Plan, may be found on the website of the Maui County Department of Water Supply at:
https://waterresources.mauicounty.gov/205/Molokai-Island-Water-Use-Development-Pla
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4

KEY INFORMATION SOURCES FOR THIS PRELIMINARY DRAFT
PLAN

As noted in the Introduction to this Preliminary Draft Plan, Townscape planners participated in
approximately 30 “one on one” and small group meetings during the first year of the planning
process. Townscape also conducted a number of “virtual” Molokaʻi community meetings to
present and discuss water sources and water use data and issues and conducted a series of
one on one and small group meetings in mid-May 2022.
Townscape planners compiled and reviewed over one hundred plans, documents, maps and
related information during the first year of this planning process for Molokaʻi water resources.
The most important documents in this review of background information were:


Water Resources of Molokai, Hawaiian Islands – Waldemar Lindgren (1903)



MOLOKAI: A Site Survey – Catherine C. Summers (1971)



Molokaʻi Island Plan, Department of Hawaiian Home Lands (June 2005)



Numerical Simulation of the Hydrologic Effects of Redistributed and Additional GroundWater Withdrawal, Island of Molokai, Hawaii, USGS: Scientific Investigations Report
2006-5177 (2006)



Effects of Ground-Water Withdrawal on Kaunakakai Stream Environmental Restoration
Plan, Molokaʻi, Hawaiʻi, USGS: Scientific Investigations Report 2007-5128 (2007)



Report of the Molokai Water Working Group (May 2008)



The Coral Reef of South Molokaʻi, Hawaiʻi - Portrait of a Sediment-Threatened Fringing
Reef: US Geological Survey Scientific Investigation Report 2007-5101 (2008)



Molokaʻi Forest Reserve Management Plan (November 2009)



Know Your History, Know Your Water, Special Molokai Water Edition - Parts I and II
(2015)



Traditional & Customary Practices Report for Manaʻe, Molokaʻi (February 2016)



Improvements to the Department of Hawaiian Home Lands Hoʻolehua Water System,
PWS No. 230 Final Environmental Assessment/Finding of No Significant Impact (2016)



State Water Projects Plan Update – Department of Hawaiian Home Lands (2017)



The Molokaʻi Island Community Plan Update (2018)



Maui Island Water Use and Development Plan (2019)



Water Resource Protection Plan (2019)



Molokaʻi Regional Plan, Department of Hawaiian Home Lands (2019)



Agricultural Water Use and Development Plan Update (2019)



Numerical Simulation of Groundwater Availability in Central Molokaʻi, Hawaiʻi, USGS
Report 2019-5150 (2019)
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State Water Projects Plan Update - Statewide (2020)



Climate Change, Variability and Drought Portfolio – Molokaʻi Planning Area Central
(2021)



Climate Change, Variability and Drought Portfolio – Molokaʻi Planning Area West (2021)
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5

CRITICAL MOLOKAʻI WATER ISSUES

This section of the Preliminary Draft Report for Molokaʻi water resources provides a summary of
critical Molokaʻi water issues.

5.1

Molokaʻi’s Subsistence Lifestyle and Perpetuation of Traditional and
Customary Hawaiian Practices

Subsistence can be defined as the customary and traditional uses of wild and cultivated
resources for personal or family consumption or customary trade. Subsistence fishing, hunting,
gathering, and cultivation provides a reliable means of support for the community of Molokaʻi
regardless of the state of the economy facing the island. The subsistence lifestyle on Molokaʻi
has been vital to the persistence of traditional and customary Hawaiian practices. Subsistence
living and traditional and customary practices are often one and the same, and at the very least
are deeply interconnected. New generations learn place names, important cultural and historical
sites, life cycles of various species, methods of conservation and stewardship, and more as they
are taught subsistence skills from older generations.
In a survey conducted for a Report from the Governor’s Subsistence Task Force (July 1994),
participants stated that 28% of their food comes from subsistence activities. Of the Hawaiian
families who participated, 38% stated that their food comes from subsistence activities. 76% of
participants ranked subsistence as “Very Important” and “Somewhat Important” to their families.
This survey found that those who were born and raised on Molokaʻi were more likely to
participate in subsistence activities and that the longer one lives on Molokaʻi, regardless of
where they might have lived previously, the more likely they are to participate in subsistence
activities. This information shows clearly that subsistence and Molokaʻi are very much
intertwined.
The Governor’s Subsistence Task Force went on to state that:
“Key to restoring a balance between subsistence harvesting and diminishing natural
resources will be the community wide acceptance of traditional Hawaiian subsistence
values and practices. These need to be taught, understood, accepted, and practiced by
everyone who engages in subsistence hunting, fishing, and gathering on Molokaʻi no
matter what their ethnic ancestry may be.”
Living a subsistence lifestyle or practicing traditional and customary activities often means
participating in activities that are strenuous in nature and lead to a healthier and more active
way of life. This lifestyle leads to more extensive sharing and bartering of subsistence goods
amongst the community. Those who spend time out on the land develop more connection to
ʻāina, and this helps practitioners to know the land and to better understand stewardship needs.
Conservation is inherent in subsistence living and traditional and customary practices because
conservation efforts are a cornerstone in ensuring that the resource is available for future
generations.
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In the Traditional and Customary Practices Report for Manaʻe, Molokaʻi, the following traditional
and customary activities were identified:
 Religious and ceremonial practices
 Hunting
 Land gathering
 Stream gathering
 Fishing and ocean gathering
 Farming and gardening
 Fishpond/aquaculture
 Raising livestock
Of 44 kamaʻāina or local informants of Manaʻe that were interviewed, locations for all of these
activities were identified across all of the ahupuaʻa within the moku of Koʻolau or Manaʻe on the
east end of Molokaʻi. Like subsistence skills, these traditional and customary practices and
activities have been passed down generation to generation and have legal protections in our
society today. The right to practice these traditions and customs have their origins in the ancient
land tenure system, were codified by the Hawaiian Kingdom, and have been adopted by the
State of Hawaiʻi.
Some of the challenges facing the subsistence lifestyle and traditional and customary practices
today are overharvesting, improper harvesting, lack of access and outside pressures from
tourism, commercial uses, and outsider interests. Limu grounds have been wiped out because
of improper picking. Unskilled harvesters pull from the root instead of snipping off just the tops,
destroying the limu bed. Deer hunters go for trophy bucks instead of managing herd size by
taking does. High commercial prices for ‘opihi on other islands drive up harvesting of ʻopihi for
sale or by outside boats that come from other islands. Large areas with private landholders
often restrict access for subsistence hunting or make access for traditional and customary
practices exceptionally difficult. Additionally, loss or degradation of habitat for natural resources
is another challenge impacting subsistence lifestyles.

5.2

Restoring the Ahupuaʻa Management System
AHUPUAʻA: “Land division usually extending from the uplands to the sea, so
called because the boundary was marked by a heap (ahu) of stones
surmounted by an image of a pig (puaʻa), or because a pig or other tribute
was laid on the altar as tax to the chief”
(Hawaiian Dictionary, Pukui and Elbert, 1986).

Generally, the ahupuaʻa of the Hawaiian islands were natural and cultural resource units that
provided most if not all of the essentials for sustainable living, including fresh water, food, herbs
and medicines, building materials, materials for the construction of canoes and surf boards, and
ocean resources. Ahupuaʻa were purposefully designed to allow the communities living within
the bounds of the area to be almost completely self-sufficient. Resources were managed
vertically, from the tops of the mountains down to the shoreline and extended into the ocean to
Page 14

MOLOKAʻI WATER PLAN - PRELIMINARY DRAFT

include nearshore marine resources and off-shore fisheries so that residents of each ahupuaʻa
did not generally have to travel beyond the bounds of their ahupuaʻa in order to subsist.
ʻIli are land sections or subdivisions that are found within an ahupuaʻa and are second in
importance to an ahupuaʻa as a unit of land (Hawaiian Dictionary, Pukui and Elbert, 1986).
For ahupuaʻa that needed additional resources that could not be found within the bounds of the
land unit, the traditional ahupuaʻa system had a land unit called a lele. A lele is a detached part
or lot of land belonging to one ʻili but located within another ʻili. On Molokaʻi, there are many
examples of lele connecting Northeast and Southeast ahupuaʻa. For instance, the ahupuaʻa of
Kaʻamola located in Southeast Molokaʻi has a lele in Pelekunu along the Northeast shore which
includes loʻi kalo. Kaʻamola has loko iʻa, or fishponds, and reef within the ahupuaʻa, but does not
have flowing water for growing wetland kalo, hence the need for a lele to supply this resource
(Akutagawa Interview, 2021).
The map of the AHUPUAʻA OF MOLOKA’I shows some 73 ahupuaʻa – ranging in size from the
many small ahupuaʻa of East Molokaʻi – some of which are less than 50 acres in size – to the
very large ahupuaʻa of West Molokaʻi – including KUALAKOʻI of over 50,000 acres in size.6
Generally, these very large differences in the size of Molokaʻi’s ahupuaʻa indicate the very
significant differences in resources abundance – and especially the differences in fresh water
resources – that Molokaʻi native Hawaiians recognized and lived by centuries ago. Small
ahupuaʻa often had more abundant freshwater resources, and larger ahupuaʻa often had more
limited resources, as more land area was needed in order to provide enough resources to
sustain the community living within the ahupuaʻa. The size and location of the ahupuaʻa on
Molokaʻi tell us that the areas with many ahupuaʻa such as East and Northeast Molokaʻi have
more abundant water resources than areas with large and expansive ahupuaʻa like West
Molokaʻi.
The “modern” systems of ground water wells for potable water and stream diversions and
related aqueducts, pipelines, pump stations and reservoirs for agricultural water have replaced
the traditional natural resources management system of the AHUPUAʻA with the “modern”
western system of resources exploitation. Establishing Instream Flow Standards (IFS) could
address the competing demands for surface water from specific streams.
A critical element of the traditional ahupuaʻa management system recognizes the potential
negative impacts of exportation of resources from one ahupuaʻa to the next. One pillar of the
ahupuaʻa system was to place the bounds of that land unit in such a way as to include all of the
necessary resources for the residents’ self-sufficiency. Today, a majority of the water resources
on the island, both potable and non-potable, are harvested in one ahupuaʻa and transmitted to
another ahupuaʻa for use: the Molokaʻi Irrigation System harvests water from the Northeast
ahupuaʻa and carries it to be used throughout Central Molokaʻi, the County of Maui groundwater
well is located in Kualapuʻu Aquifer and carries water down to Kaunakakai and out to Kawela,
the DHHL groundwater well in Kualapuʻu Aquifer carries water to Hoʻolehua and down to
6

Hawaii Statewide GIS Program, Office of Planning, State of Hawaii. Ahupuaʻa Boundaries (Historic Land
Divisions). https://planning.hawaii.gov/gis/download-gis-data-expanded/. Retrieved March 14, 2022.
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Kalamaʻula, and all of the potable water on the West side of Molokaʻi comes from Kualapuʻu
Aquifer as well. This transmission of water over long distances is adverse to the guiding
principles of the traditional ahupuaʻa system.
Today, land and resource management is sideways or lateral with a State DLNR entity
managing ocean resources, the County managing the shoreline mauka of that, another State
DLNR entity managing mountain resources like fenced areas in Central and East Molokaʻi. This
type of land and resource management is contrary to indigenous knowledge of resource
management and the structure and alignment of the traditional ahupuaʻa land management
system.
Overall, the future management of Molokaʻi’s land and water resources by both public and
private entities should look to the principles of the traditional ahupuaʻa resources management
systems for guidance on planning and management actions that will benefit both the
environment and the people of Molokaʻi. Pillars of this traditional knowledge and these systems
should be integrated into new plans and developments for the future. It is not feasible or
desirable to unmake all of the existing water systems on the island in an attempt to reaffirm the
ahupuaʻa boundaries, as that would leave most people and places without reasonable access to
this critical resource. However, future decisions about the placement and use of water systems
and water resources should look to the abundance of knowledge and understanding that is
encapsulated in the traditional ahupuaʻa system of land and resource management.

5.3

Reforestation of Molokaʻi Watersheds

“THE RAIN FOLLOWS THE FOREST” – Native Hawaiians and Hawaiʻi-based managers of land
and water resources understand that the multi-canopied native forests of pre-contact Hawaiʻi
were essential for the absorption and regulation of water, both surface water and ground water.
Now in the 21st century, after 200+ years of large-scale land exploitation by ranchers and
corporate agriculture, the native forests of Hawaiʻi have been almost totally replaced by nonnative and often invasive plants. Feral ungulates – cattle, goats, pigs and axis deer – have also
had major impacts on native forests and have spread invasive plant species throughout the
watersheds. State and private conservation organizations have been constructing fences to
protect some of Molokaʻi’s mountain forests, especially in the Eastern region of the island.
However, most of the lower southern slopes of Molokaʻi island and virtually all of western
Molokaʻi are without protective fencing, and the destruction of vegetation and resulting soil
erosion have caused extensive damage to the land and have smothered large areas of the
unique Molokaʻi Southern Coastal Reef with extensive layers of silt.
Clearly, land conservation, reforestation and water resources, both surface water and ground
water, are closely linked and inter-related. Reforestation programs throughout Molokaʻi should
be adopted as a mitigating action to groundwater withdrawals. It is in line with ahupuaʻa
stewardship and can have real long-term impacts on watershed health. Pacific Regional
Integrated Sciences and Assessments (Pacific RISA) studies on Maui identified land use
management such as reforestation and creating pervious urban landscapes as a major factor in
mitigating the negative impacts from increased rainfall intensity (storms), such as flooding, in
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areas projected to get wetter from climate change. Reforestation in dry areas will likewise
generate more efficient absorption, reduce evapotranspiration, and may perhaps improve cloud
cover/rainfall.

5.4

Multiple Water Systems and Water System Operators

Molokaʻi Island has a complex water supply system owned/operated by multiple entities: Maui
County Department of Water Supply, the Department of Hawaiian Home Lands, Molokaʻi Ranch
(Molokaʻi Public Utilities, Waiola o Molokaʻi, and the Mountain Water System), the Department
of Agriculture (Molokaʻi Irrigation System, MIS), Kawela Plantation, and the National Park
Service for Kalaupapa – all with different water rates and varying levels of water infrastructure
planning, management and maintenance. The condition of the Molokaʻi Ranch water
infrastructure is reportedly very poor, with large water losses. The pipe intakes of the MIS main
agricultural water reservoir at Kualapuʻu are reportedly often clogged with fresh water snails and
tilapia.
Additionally, multiple Public Water Systems (PWS) get their water from the Kualapuʻu Aquifer
System Area (ASYA): Kualapuʻu PWS 229 (Waiʻola o Molokaʻi), Manawainui-MaunaloaKualakoʻi PWS 231 (Molokaʻi Public Utilities), Kīpū PWS 245 (Waiʻola o Molokaʻi), Hoʻolehua
PWS 230 (DHHL), Kawela-Kaunakakai PWS 234 (Maui DWS), and Kalaʻe PWS 235 (Maui
DWS). These systems are interconnected, with the DHHL Hoʻolehua PWS supplying water to
the Maui DWS Kalaʻe Water System and backup water to both the Maui DWS KawelaKaunakakai PWS and the Waiʻola o Molokaʻi (Molokaʻi Ranch) Kīpū PWS. There are also many
small private wells for farms and residences, especially along the southern coast of the island.
Table 5-1 Public Water Systems on Molokaʻi

PWS #

Owner/Operator

Service Area

Source Aquifer

229

Waiʻola o Molokaʻi

Kualapuʻu

Kualapuʻu

230

DHHL

Hoʻolehua

Kualapuʻu

231

ManawainuiMaunaloa-Kualakoʻi
ʻUalapuʻe

Kualapuʻu

233

Molokaʻi Public
Utilities (MPU)
Maui DWS

234

Maui DWS

Kawela-Kaunakakai

Kualapuʻu, Kawela

235

Maui DWS

Kalaʻe

Kualapuʻu

239

Kalaupapa

Kalaupapa

245

National Park
Service
Waiʻola o Molokaʻi

Kīpū

Kualapuʻu

248

Kawela Plantation

Kawela

Kawela

Page 17

Notes

ʻUalapuʻe
Backup service
provided by PWS 230
Water supplied by
PWS 230

Backup service
provided by PWS 230

MOLOKAʻI WATER PLAN - PRELIMINARY DRAFT

5.5

Department of Hawaiian Home Lands Rights to Water

Even in ancient times, water was a public trust resource; no one owned it. Instead, water was
managed for current and future generations. Beginning in the late 1700s, foreigners arrived to
the islands and began settling and engaging in large-scale agriculture. Though the Kingdom of
Hawaiʻi established and upheld laws that were meant to ensure that water was kept available for
the common good, pressures from the growing agricultural industry led to the transport of large
amounts of water from water-rich windward valleys to drier leeward areas and the
commodification of water. The edicts of water as a public trust and the need to protect the water
rights of native tenants were ignored in light of the immense success of sugarcane plantations
and their demands for water.
Recent decades have seen the movement of water management back toward traditional
concepts of the public trust. Article XI §7 of the State Constitution recognizes the State’s
“obligation to protect, control and regulate the use of Hawaii’s water resources for the benefit of
its people” as “all public natural resources are held in trust by the State for the benefit of the
people” (Constitution of the State of Hawaii, Article XI §1). The State Supreme Court recognized
four public trust purposes for water:


Maintenance of waters in their natural state;



Domestic water use of the general public, particularly drinking water;



The exercise of Native Hawaiian traditional and customary rights; and



Reservations for the Hawaiian home lands.

The State, as the trustee of public trust resources, has an obligation to preserve the rights of
present and future generations to those resources and takes this into account when planning
and allocating water resources. Competing public and private water uses begin with a
presumption in favor of public use, access, and enjoyment and there is a higher level of scrutiny
for private commercial uses. That said, there is a recognition that the public trust may have to
accommodate uses inconsistent with its mandate and that offstream uses may be allowed.
Additionally, the Molokaʻi Irrigation System (MIS) was built in 1989 and is owned and operated
by the State Department of Agriculture. Hawaiʻi Revised Statutes (HRS) §168-4 acknowledges
that “the Hawaiian Homes Commission and lessees of the Hawaiian Homes Commission shall
at all times, upon actual need therefor being shown to the board of agriculture, have a prior right
to two-thirds of the water developed for the Molokaʻi Irrigation and water utilization project by the
tunnel development extending to Waikolu Valley and ground water developed west of Waikolu
valley, which was planned by the board of land and natural resources as the first stage of the
Molokai irrigation project.”
In 1921, the Hawaiian Homes Commission Act set aside 43,000 acres of land for those with at
least 50 percent Hawaiian blood in order to address the rapid decline of the Hawaiian
population. Molokaʻi welcomed the first Hawaiian Homes settlement in 1922 and through the
hard work of the homesteaders, agriculture was so productive that the effort was called the
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“Molokaʻi Miracle” by 1924. Today, Department of Hawaiian Home Lands (DHHL) lands cover
approximately 25,900 acres, about 15 percent of the land area on Molokaʻi.
The Hawaiian Homes Commission has developed a Water Policy Plan (2014) that identifies its
priority goals as:7


Affirmatively communicate with beneficiaries regarding water decisions, performance,
and water rights on a regional and annual basis.



Aggressively, proactively, consistently and comprehensively advocate for the kuleana of
the beneficiaries, the DHHL, and the HHC to water before all relevant agencies and
entities.



Develop and manage a Water Assets Inventory (WAI).



Support watershed protection and restoration on DHHL lands and source areas for
DHHL water.

Planning for Molokaʻi water resources must include an understanding of DHHL as a large
landowner on the island and the unique rights to water protected by law that both the
Department and its beneficiaries are entitled to.

5.6

Molokaʻi Irrigation System (MIS)

The MIS is currently owned and managed by the State Department of Agriculture. This
agricultural water system was originally created to provide water to native Hawaiian farmers on
Hawaiian Home Lands. The MIS draws water from Waikolu Stream in Northeast Molokaʻi and
transports the water through a complex system of reservoirs, pipes and pumps to the main MIS
reservoir in Kualapuʻu. There are also ground water sources, Waikolu Tunnels 1-6, that provide
backup water during low flows. These tunnels have a combined WUP of 853,000 GPD.
Molokaʻi community members report that the MIS is poorly managed; that the MIS reservoir is
full of non-native fish and shellfish that clog the water distribution lines, and that the reservoir
water is contaminated. We understand that the MIS was originally intended to be for the use of
DHHL Agricultural Lot Lessees, but there are now other MIS water users. We have also heard
that there has been talk by some in the community about the possibility of DHHL taking over
ownership of the MIS, but that DHHL has said they would only be interested in ownership of the
MIS if/when the State Legislature provided funding to upgrade the system to a level/quality
acceptable to DHHL.
Non-DHHL homestead users have been placed on mandatory restrictions of up to 30% for
several years due to severe drought conditions.8 The Kualapuʻu Reservoir has several issues,
including high water losses (estimated at about 1,000,000 GPD) due to evaporation and the
inability to use the bottom three to four feet of reservoir water due to low water levels from
7

Hawaiian Homes Commission Water Policy Plan. July 22, 2014. https://dhhl.hawaii.gov/wpcontent/uploads/2013/09/HHC-Water-Policy-Plan-140722.pdf
8
State Water Projects Plan. 2017.. P. 4-24.
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drought conditions.9 Other issues with the water system include its age and difficulty to access
and maintain.10

5.7

Molokaʻi Ranch Land Use and Water Supply Systems

The history of Molokaʻi Ranch is a complex story and can only be touched on in this draft report
on Molokaʻi water. The reader is directed to Section 8 of this report which provides summary
numbers for current and projected future water demands for Molokaʻi Ranch properties.
Originally assigned as part of the Great Māhele, Hawaii’s land division of 1848, the area
destined to become Molokai Ranch was further expanded under King Kamehameha V.
Ownership was kept in the royal family until Princess Pauahi, the last descendant of the
Kamehameha dynasty, inherited the land in 1883. In 1908, Charles M Cooke, son of
missionary Amos Starr Cooke, gained title to the property; he then established Molokaʻi
Ranch, which his son George P. Cooke subsequently managed.11
The history and status of Molokaʻi Ranch water systems and water use is complex and
contentious and would require many pages to explain in detail. Generally, water sources for
Ranch properties are “Well 17,” which draws from the Kualapuʻu Aquifer System Area, and
surface water intakes from streams in Southeast/Central Molokaʻi.
The Ranch has applied several times to the State Commission on Water Resource
Management for a WATER USE PERMIT (WUP) for Well 17, as required by the designation of
Molokaʻi Island as a “Ground Water Management Area” in 1992. Molokaʻi Ranch applied for an
interim existing WUP in 1993 and in 1995, the Commission granted the interim WUP to Kukui
(Molokaʻi), Inc. (KMI), which became the owner of Well 17 in 1993. A contested case and
Hawaiʻi Supreme Court decision resulted in no valid WUP. The Ranch has submitted several
applications for a WUP but for various reasons, none have been approved; therefore “Well 17”
has been operating without a permit. The most current Water Use Permit Application (WUPA)
No. 1089 was submitted in 2019 for 1,208,000 GPD.
The Ranch owns and operates a potable water system of pumps, reservoirs and pipes that
provides potable water to homes and businesses in Central and West Molokaʻi. The Ranch’s
non-potable water system provides water to some West Molokaʻi agricultural, landscape
irrigation, and domestic non-residential uses. The community discussions on the acquisition of
Molokaʻi Ranch include acquiring the Molokaʻi Ranch water systems.
Molokaʻi Ranch water systems, for both potable and non-potable water, have been the focus of
community and State Water Commission discussion and concern. The Ranch’s potable water
system is reportedly in poor condition and in need of substantial repairs, although a new
pipeline constructed from Kualapuʻu to Kualakoʻi in 2017 is thought to have helped somewhat.
Molokaʻi Ranch’s 2020 water audit found system losses totaling almost 52 million gallons of
9

Agricultural Water Use and Development Plan. 2004.
Agricultural Water Use and Development Plan. 2004.
11
https://www.sothebys.com/en/articles/the-molokai-ranch-is-a-hawaiian-majesty
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water over the entire year (~142,000 GPD). West Molokaʻi homeowners who depend on the
Ranch’s water system for potable water are obliged to pay the highest water rates in the State
of Hawaiʻi.
The Ranch’s non-potable water system, which is used for various agricultural purposes,
depends primarily on large volumes of water diverted from Waikolu Stream in Northeast and
Kawela Stream in Southeast Molokaʻi. In April 2022, the State Water Commission approved a
goal to return Kawela Stream to its full, natural flow and an order to return diverted water back
to Kawela Stream while CWRM staff collect data on the feasibility of doing this while still serving
the needs of Molokaʻi Ranch and DHHL.
The most current development plans for Molokaʻi Ranch include the projected development of
about 1,900 residential and resort units.12 However, the Ranch has not made public any plans
for providing infrastructure for these developments, and as of this writing there are no known
development and marketing plans for these units.

5.8

Kalaupapa Status

The Village of Kalaupapa is located within KALAWAO COUNTY, which, although part of
Molokaʻi Island, is technically a separate county – not part of MAUI COUNTY. There is currently
discussion within the Maui County Council to retire this concept of a separate county and
designate these lands and Kalaupapa Town as part of Molokaʻi Island and therefore part of
Maui County.
Currently, Kalaupapa Town has its own independent water system, with potable water provided
by the National Park Service. The designation of Kalaupapa as a “National Historical Park” may
result in more people desiring to visit the Town in the future. The analysis of future water
demands for Molokaʻi includes projected water needs for Kalaupapa National Historic
Monument staff and visitors.

5.9

Molokaʻi Island is a “GROUND WATER MANAGEMENT AREA” and a “SOLE
SOURCE AQUIFER”

The State Commission on Water Resource Management (CWRM) designates certain areas of
the Hawaiian Islands as “Ground Water Management Areas.” This designation is based on
criteria that evaluate threats to a ground water hydrologic area “by existing or proposed
withdrawals of water, water quality problems, or serious disputes.”13 To date, the CWRM has
designated five of the six aquifer sector areas on Oʻahu (all sectors except for the Waiʻanae
Aquifer Sector Area), the Lahaina Aquifer Sector Area and ʻĪao Aquifer System Area on Maui
Island, and the entire island of Molokaʻi as Ground Water Management Areas.

12

Commission on Water Resource Management, April 19, 2022. Staff Submittal for Commission Meeting
Agenda Item C-2, Molokai Mountain Water System Amended Interim IFS, Table 7.
https://files.hawaii.gov/dlnr/cwrm/submittal/2022/sb20220419C2.pdf
13
HAR §13-171-1
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Figure 5-1 Molokaʻi Ground Water Aquifer System Areas
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This designation requires that any and all proposed new ground water wells within the Ground
Water Management Area, whether proposed by a public or private entity, must first submit a
detailed permit application to the CWRM that provides data on the amount and planned use of
the proposed ground water pumpage including, but not limited to, justification for the amount
requested, analysis of alternative sources, potential impact to traditional and customary native
Hawaiian rights and practices and actions to protect those rights, and discussion on how the
proposed use will not interfere with the rights of the Department of Hawaiian Home Lands
and/or other existing legal uses. These permit requirements include a CWRM public hearing
process during which the public or private entity that is proposing a ground water well is
required to provide technical details and justification for the proposed volume of ground water
withdrawal. The public hearing provides an opportunity for organizations and individuals to
provide testimony on the proposed ground water well project.
The “Ground Water Management Area” designation for Molokaʻi Island is an important
safeguard that provides for careful analysis of proposed ground water wells/withdrawals by
CWRM, interested public agencies and the public. It allows for CWRM to evaluate proposed
ground water uses within the context of water use within the aquifer as a whole, as well as its
relationship with surface water flows.
At the federal level, the Environmental Protection Agency’s (EPA) Sole Source Aquifer Program,
established under the Safe Drinking Water Act in 1977, helps to prevent contamination of
ground water from federally funded projects and aims to increase awareness of the vulnerability
of ground water resources. The Program allows for EPA environmental review of any project
that is financially assisted by Federal grants or Federal loan guarantees. These projects are
evaluated to determine whether they have the potential to contaminate a sole source aquifer. To
be a sole source, the aquifer must supply more than 50% of a community’s drinking water.
Molokaʻi was designated as a sole source aquifer by the EPA in 1994. The principal source
aquifer is Kualapuʻu.

5.10

Kualapuʻu Aquifer System Area (ASYA) Pumpage

The recently published USGS Study, entitled: “Numerical Simulation of Groundwater Availability
in Central Molokaʻi, Hawaiʻi” by Delwyn S. Oki, Johan A. Engott and Kolja Rotzoll, USGS
Scientific Investigations Report 2019-5150, provided a computer “model” and analysis of the
probable impact on ground water quality that is resulting from four potable water supply wells
that are currently pumping water from this Aquifer System Area within close proximity of each
other: the Maui County DWS Kualapuʻu Mauka Well (permitted use of 516,000 GPD), DHHL
Kauluwai Wells 1 and 2 (combined permitted use of 595,000 GPD) and the unpermitted
Molokaʻi Ranch Well 17 – estimated pumpage of 559,000 GPD (2016-2020 five-year average).14
Total current (2021) estimated pumpage of this ASYA is about 1,528,000 GPD.

14

Reported pumpage. Correspondence with CWRM.Received May 14, 2021.
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KUALAPUʻU ASYA WELLS, WATER USE PERMITS AND PUMPAGE

WELL
OWNER
Maui DWS

Molokaʻi
Public
Utilities, Inc.
DHHL

Kualapuʻu ASYA Sustainable Yield = 5,000,000 GPD
REPORTED
PUMPAGE (GPD,
WATER
2016-2020
USE
PERMITTED
15
Five-Year
PERMIT
USE
WELL NAME
Average)16
NO.
(GPD)
(WELL NO.)
Waikalae
00269
36,000
0
Tunnel
(4-1059-001)
Kualapuʻu
00359
516,000
495,687
Mauka
(4-0801-003)
Well 17
N/A
N/A
559,012
(4-0901-001)
Kauluwai 1
(4-0801-001)
Kauluwai 2
(4-0801-002
RESERVATION

DHHL
TOTAL
Unallocated Sustainable Yield

00267

595,000

473,341

00568

2,677,000
3,824,000*
1,176,000

N/A
1,528,041

* Does not include Well 17 because it does not yet have a valid WUP.

PENDING WATER USE PERMIT APPLICATIONS FOR KUALAPUʻU ASYA
Kualapuʻu ASYA Sustainable Yield = 5,000,000 GPD
WELL NAME
WATER USE PERMIT
(WELL NO.)
APPLICATION NO.
Kualapuʻu Mauka
499
(Accepted as complete on 10/12/15)
(4-0801-003)
Molokaʻi Public
Well 17
1089
Utilities, Inc.
(4-0901-001)
ADDITIONAL WATER REPRESENTED BY PENDING WUPAS
Sustainable Yield remaining if these WUPAs are approved
‐ SY would be exceeded by 416,000
WELL OWNER
Maui DWS

REQUESTED
ALLOCATION17
(GPD)
900,000*
1,208,000
1,592,000*
(416,000)

*Maui DWS WUPA 499 is intended to replace WUP 359 (516,000 GPD) , an increase of 384,000 GPD.

15

Water Use Permit Register. Correspondence with CWRM. Received April 1, 2021.
Reported pumpage. Correspondence with CWRM. Received May 14, 2021.
17
CWRM Staff Submittal B-2. Water Commission Meeting July 20, 2021. DHHL WUP No. 1100.
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The Kualapuʻu Aquifer Sector Area has an estimated “Sustainable Yield” of 5 MGD. The USGS
ground water model and report found that, although current pumpage volumes of all of the
current wells – about 1,528,000 GPD combined – does not exceed this Sustainable Yield, the
SALINITY of the pumped ground water is increasing – probably due to the fact that the four
wells are in relatively close proximity. This USGS report “Abstract” notes that: “Since the 1990s,
increased chloride concentrations of water pumped from wells (much of which is used for
drinking water) and the effects of withdrawals on ground water-dependent ecosystems have led
to concerns over ground water availability on the island of Molokaʻi, Hawaiʻi. An improved
understanding of the hydrologic effects of proposed ground water withdrawals is needed to
ensure effective management of the ground water resources of Molokaʻi, plan for possible
growth, and accommodate cultural, social and economic concerns.”
It should be noted that there are two pending Water Use Permit Applications (WUPA), one from
Maui DWS to increase their allocation from 516,000 GPD to 900,000 GPD and one from MPU
for 1,208,000 GPD to bring Well 17 into compliance. Given the existing WUPs and DHHL’s
ground water reservation for the Kualapuʻu ASYA, there is not enough unpermitted SY to allow
for both of these requests.

5.11

Wastewater Treatment and Disposal

Most of the businesses and homes on Molokaʻi depend on cesspools for their wastewater
disposal. Many of these cesspools are close to the ocean shoreline and may therefore be
releasing contaminated effluent to coastal ground water and nearshore waters. State Law now
requires that all cesspools in Hawaiʻi be replaced with septic systems or centralized wastewater
collection and treatment systems by the year 2050, but to date there is no plan for a cesspool
conversion program for Molokaʻi. The State Department of Health has designed a program that
provides a $10,000 rebate for the removal of cesspools and the installation of new septic
systems, but these costs could be much higher, depending on the location of individual
wastewater treatment systems.

5.12

Feral Deer Impacts

Axis deer were introduced to Molokaʻi in 1868. Since then their population has grown and in
2022, there is an estimated 50,000 to 60,000 feral axis deer on Molokaʻi Island – far greater
numbers than this relatively small island can sustain. According to Molokaʻi community
members, large areas of the island have been “eaten bare” of vegetation, which has resulted in
increased soil erosion and increased siltation of nearshore waters and reef environments. This
erosion has filled in fishponds, smothered reefs, and introduced nutrients to the nearshore
waters, harming the fisheries that provide for local families. Additionally, since rainfall is not
slowed down and absorbed by plants and a native multi-storied forest canopy, water does not
percolate into the ground and replenish the aquifers that provide Molokaʻi’s drinking water.
Instead, larger amounts of storm water is funneled downstream where it may cause increased
flooding.
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According to knowledgeable Molokaʻi community members, these problems with feral deer have
been more or less constant for this island since the early 20th Century – proliferation of the deer
herd followed from time to time by large die-offs, most recently during the very dry summer of
2020, when thousands of deer sickened and died from lack of food and water.
Large-scale “culling” of the deer herd by means of aerial shooting has been proposed and has
been attempted to a limited degree. However, many Molokaʻi people oppose these culling
programs, as they consider hunting and consuming axis deer to be a part of their subsistence
lifestyle.

5.13

Significance of water recharge and “sustainable yields” of ground water
wells

Studies of Hawaiʻi water resources by the U.S. Geological Survey (USGS) have found that
precipitation (P) that falls on the Hawaiian Islands generally takes on the following forms:


Runoff (RO)



Infiltration and recharge (R) into ground water aquifers and the water table



Evapotranspiration (ET) from the ground and from plants

Therefore, the hydrologic cycle may be represented as:

R = P – RO – ET.

Figure 5-2 Hydrology of ocean islands
Source: USGS Pacific Islands Water Science Center.
<http://hi.water.usgs.gov/studies/GWRP/islhydro.html> (accessed June 24, 2019)
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Ground water is pumped to supply potable and some agricultural water needs throughout
Hawai’i. However, potable ground water is a limited and precious resource and its use must be
managed to remain within what can be sustainably pumped. “Sustainable Yield” is defined as
“the maximum rate at which water may be withdrawn from a water source without impairing the
utility or quality of the water sources as determined by the commission.” (Hawaiʻi Revised
Statutes 174C-3).
Sustainable Yield numbers for Hawaiʻi aquifers as estimated by CWRM staff are approximate
numbers, and while these numbers may not fully account for aquifers that have strong
interactions with surface waters and/or significant fresh water seepage into nearshore ocean
environments and coastal fishponds, sustainable yields represent only a percentage of natural
recharge to account for some aquifer outflow/leakage. As a further precaution, when modeling
produces a range of potential sustainable yields for a particular aquifer, quantities are generally
set at the lower end of the range to be conservative.
Research by the USGS for watersheds on Molokaʻi and on Oʻahu and Hawaiʻi Island has
indicated that ground water pumping for municipal wells significantly reduces the flows of
streams within the subject watershed. Therefore, additional study is needed to better
understand the ground water-surface water interactions in specific hydrologic units impacted by
ground water withdrawals so that sustainable yields may better account for all of the important
factors related to sustainable water use. Sustainable Yields are updated as a part of the update
to the State Water Resource Protection Plan, which takes into account new information and
modeling.
Climate change – including expected increases in temperatures, declines in rainfall, and
increases in evapotranspiration from land surfaces – will reduce the amount of water that
infiltrates into the ground and thus reduce the “sustainable yields” of Hawaiʻi aquifers. The most
recent evaluation of sustainable yields, conducted by CWRM for the 2019 Water Resource
Protection Plan, did not incorporate climate change impacts into its modeling. However, it is
CWRM’s policy to select the more conservative estimate of modeled sustainable yield ranges,
unless there is a compelling reason to justify selecting a higher SY.
Climate models also project some increases in rainfall for some areas in the Hawaiian Islands,
with wetter areas getting wetter and drier areas getting drier. These expected trends should be
monitored in the long term because if dry areas do in fact get drier, there may be a need in the
future to rely on wetter watersheds to provide water for areas that are currently able to provide
for their own water needs.
For the Kualapuʻu ASYA specifically, the 2019 WRPP stated that “The Previously Adopted SY
(2007) for the Kualapuʻu Aquifer System Area dates to a 1996 recalculation of sustainable yield
based on a revised recharge number and modified RAM calculation…Based on (1) current
ground water demands within the system, (2) the fact that the 5 MGD falls within the predicted
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range of sustainable yields for the aquifer system, (3) the presence of a deep monitor well within
the system that will allow for long-term monitoring of the transition zone, and (4) the existence of
ground water models for the system, CWRM elected to maintain the sustainable yield at 5
MGD.” The current 5 MGD SY for the Kualapuʻu ASYA was on the low side of the modeled
range (5 MGD to 7 MGD).

5.14

Ground water withdrawals vs. Stream/Spring flows to the Molokaʻi Reef

In 2007 the USGS published a major report entitled: “The Coral Reef of South Molokaʻi, Hawaiʻi
– USGS Scientific Investigation Report 2007-5101.” This extensive, detailed study documents in
words, pictures and statistics the complex dynamics of the great reef of Molokaʻi’s southern
coast, which the USGS has recognized as the most important coral reef environment in the
state of Hawaiʻi.
This important report includes an analysis of the critical importance of ground water
seepage/flows along the southern coast of Molokaʻi into the reef environment. These flows of
fresh water create an ocean environment that is highly productive for reef biota, including corals,
ocean invertebrates and many species of reef fishes.
The USGS report documents the adverse impacts that “modern” water management practices
and feral animals have had on the Molokaʻi reef, including declining fresh water seepage along
the southern coast and major increases of siltation from eroding lands that have been stripped
bare of vegetation by goats and axis deer and concludes with a sobering outlook on the future
of the Molokaʻi Reef:
“The ultimate fate of the coral reef off south Molokaʻi has not yet been determined (fig. 6). It is
for the people of Molokaʻi, along with appropriate support at the county, State, and Federal
levels, to take the necessary measures to safeguard this very special place—the reef of south
Molokaʻi—for future generations. First steps could include support of efforts by
nongovernmental and government groups to control fires, goats, and other factors that
contribute to excess sediment runoff. Preserving the reef for generations of Molokaʻi and Hawaiʻi
residents can ultimately be best achieved by designating a large section of the reef as a marine
protected area, one that is shielded from abuse by overfishing, sediment runoff, and other
impacts.”

5.15

Protection of Molokaʻi Streams

The full, free flowing of Molokaʻi Streams is essential for the health of the lands and waters of
the island, including the quality and biodiversity of nearshore waters, of coral reef communities
and restored fishponds. Unfortunately, over the past 100+ years, many of Molokaʻi’s streams –
especially in South/Central Molokaʻi – have been dammed, diverted and deprived of their
natural flows.
Recent deliberations of the State Commission on Water Resource Management (CWRM) have
included agenda items and public testimony on the need to restore the “natural free flowage” of
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major Molokaʻi streams, especially Kawela Stream in south/central Molokaʻi. Given the
importance of natural stream flows and subsurface ground water flows to Molokaʻi reefs, this
Molokaʻi Water Plan and other land and water resources plans and initiatives for Molokaʻi should
support the full restoration of important streams, together with supporting alternative nonpotable water sources for agriculture and landscape irrigation needs – including recycled water
and domestic use of “grey water.”
Instream Flow Standards (IFS) may also help to protect surface waters. CWRM is authorized to
establish IFS to protect the public interest by maintaining a quantity or flow of water or depth of
water at specific stream locations and at certain times of the year. Instream Flow Standards
consider both present and potential stream uses and instream and non-instream purposes. Any
amendments to IFS need to consider the following: maintenance of fish and wildlife habitat,
maintenance of estuarine, wetland, and stream ecosystems, aesthetic values such as waterfalls
and scenic waterways, navigation, instream hydropower generation, maintenance of water
quality, the conveyance of irrigation and domestic water supply to downstream points of
diversion, and the protection of traditional and customary Hawaiian rights. The CWRM Stream
Protection and Management Branch is currently evaluating a petition to amend the interim IFS
for the Kawela (4037), Kaunakakai (4039), and Manawainui (4041) hydrologic units.
If surface water resources need additional protections, an additional step could be to designate
certain surface water hydrologic areas as “Surface Water Management Areas,” which some
Molokaʻi community leaders have been advocating for. There are three criteria for Surface
Water Management Area designation:
(1) Whether regulation is necessary to preserve the diminishing surface water supply for
future needs, as evidenced by excessively declining surface water levels, not related to
rainfall variations, or increasing or proposed diversions of surface waters;
(2) Whether the diversions of stream waters are reducing the capacity of the stream to
assimilate pollutants to an extent which adversely affects public health or existing
instream uses; or
(3) Serious disputes respecting the use of surface water resources are occurring.18
The State Water Code provides for this designation, which is similar in intent to the “Ground
Water Management Area” designation: it requires most existing and proposed new uses of
surface waters – usually use of stream waters – to obtain a water use permit to justify the
purpose and amount of use. To date, the CWRM has designated only the Lahaina Aquifer
Sector Area and the ʻĪao Aquifer System Area as “Surface Water Management Areas.”

18

Hawaii Revised Statutes §174C-45 Surface water criteria for designation.
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Figure 5-3 Molokaʻi Streams, Reefs, and Fishponds

5.16

Impacts of Climate Change

The possible and probable impacts of CLIMATE CHANGE have been touched on in several
sections of this Preliminary Plan for Molokaʻi Water. Based on available reports, projections and
analysis by climate scientists, it is probable that Molokaʻi Island will experience many negative
impacts from climate change during the coming decades including:


Increases in temperatures



Increased frequency and severity of wildfires



Sea Level Rise and inundation of near shore lands and structures



Increased frequency and severity of tropical storms and damage to shore properties



Forced “retreat” from severely impacted coastal areas



Increases in hazard insurance costs for homes and businesses



Increases in evapotranspiration from forests and farms



Loss of water dependent plant/animal ecosystems



Increase of “die off” events for feral axis deer



Decreases in rainfall



Longer and more severe droughts
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More frequent and more severe wildfires



Higher climate stresses on endemic and indigenous plants and animals



Decreases of water infiltration into ground water aquifers



Lower sustainable yields of aquifers



Decreases in stream flows and spring flows



Decrease of fresh water flows into nearshore waters



Loss of productive fishponds due to sea level rise and increased severity of storms



Continued deterioration of Molokaʻi reef environments



Increased acidification of ocean waters



Die off of coral reef communities



Increased frequency and severity of zoonotic diseases



Increased negative impacts on community health

Unfortunately, the above list of probable climate change impacts is far from complete. Recent
climate modeling by the world’s foremost climate scientists indicates that significant reductions
in greenhouse gases by the nations of the world will NOT be enough to prevent these severe
climate change impacts.

5.17

Agricultural Water Use

The island of Molokaʻi has about 110,791 acres of State Land Use “AGRICULTURE” land –
located mostly in the dry western region of the island. Proponents for Molokaʻi farming have said
that Molokaʻi farmlands, if extensively farmed, “could provide food for most of the State of
Hawaiʻi.” However, these claims may not have considered the amount of irrigation water that
would be required for large scale farming on Molokaʻi. For the hot, dry western region of
Molokaʻi, water demand for vegetable farms could be in the range of 5,000 to 10,000 gallons per
acre per day, depending on the season. These water demands will increase as the climate of
the Central Pacific region continues to grow hotter. Thus, 1,000 acres of active agriculture would
require 5 to 10 (or more) MGD of irrigation water; 2,000 acres of active agriculture would require
10 to 20 (or more) MGD. The ENTIRE SUSTAINABLE YIELD of the CENTRAL plus the WEST
Molokaʻi Aquifer Areas is only 13 MGD. Clearly, then, there is not enough ground water on
Molokaʻi to support large scale farming – UNLESS water for farming is transported from the
Northeast Aquifer Sector Area (44 MGD) and/or the Southeast Aquifer Area (22 MGD).
However, Molokaʻi people of East Molokaʻi are generally opposed to the transport of East
Molokaʻi water to Central and West Molokaʻi.
There has also been a movement to preserve potable ground water for potable water uses by
utilizing non-potable water sources for non-potable water needs like agricultural and landscape
irrigation. Central and West Molokaʻi also doesn’t have many perennial streams and would need
to transport water from streams in the Northeast and Southeast portions of the island. There is
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already opposition to existing water transports, as surface waters in these areas have been
recognized as being critical to natural and cultural resources.
Other options for non-potable water sources could be recycled water and desalination, although
both of these technologies have high energy demands, possibly making this type of water for
irrigation cost -prohibitive. Molokaʻi Ranch previously treated wastewater to recycled water
standards at its Kualakoʻi Wastewater Treatment Facility (WWTF) when the resort was
operational. Rehabilitation of this WWTF could provide non-potable water on the West side of
Molokaʻi, although production would be limited by flows to the WWTF.

5.18

Geography of Water Demand

Needs/demands in Hawaiʻi for fresh water – for domestic use, institutional use, commercial and
industrial use, and agriculture – are often NOT well aligned with the regional availability of
ground water and surface water resources. This “disconnect” between water needs and natural
water supplies is especially acute on Molokaʻi Island. The majority of the population of Molokaʻi
Island lives and works in Central and Western Molokaʻi, where the sustainable yields of the
aquifers total only about 13 MGD. The sparsely populated Eastern sector of the island is by far
the wetter region, with an estimated sustainable yield of 66 MGD. This disparity of water
demand and water availability has resulted in the “mining” and transmission of ground water and
surface water by Molokaʻi Ranch from East Molokaʻi to Central and West Molokaʻi and of
surface water by the MIS from East Molokaʻi to Central Molokaʻi.
As of March 2022 there was an Agenda item being considered by CWRM to order Molokaʻi
Ranch to address waste of surface water from several Central Molokaʻi Streams: Kawela,
Kaunakakai, and Manawainui. At the same time, however, the Department of Hawaiian Home
Lands (DHHL) has petitioned CWRM to allocate ground water and surface water from Central
and East Molokaʻi sources totaling almost 9 MGD.
Other islands also experience this disconnect between where water is available and where it is
being used and each community needs to identify what amount of transfer is appropriate for
their area(s), under which circumstances, and in consistency with the Molokaʻi Community Plan,
as required by the State Water Code. Many of the residents of Central and East Molokaʻi are
adamantly opposed to the transfer of surface water to West Molokaʻi but there are already
residences, farms, and businesses there and many acres of land that are permitted for
development. This issue of WATER DEMAND vs. WATER AVAILABILITY is one of the key
issues that this Molokaʻi Water Plan will need to address, specifically, how do we allocate water
to planned use in a way that is equitable to the entire community.

5.19

High Energy Costs

HIGH ENERGY COSTS for electrical power – to operate electrical pumps for ground water
wells and for booster pumps for water transmission – is a critical factor for Molokaʻi water supply
systems. Molokaʻi needs to develop alternate energy sources: solar, wind and possibly hydro.
There are currently plans being developed by one or more Molokaʻi-based non-profit
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organizations to develop solar array(s) that could provide large amounts of electrical energy to
the Molokaʻi electrical power grid. If/when implemented, solar array projects would enhance the
self-sufficiency of the Molokaʻi community.
Comparison of Energy Rates19

5.20

Molokaʻi

Residential
Rate
First 350 kWhr
per month
14.0459 ¢/kWhr

Maui

12.1240 ¢/kWhr

Oʻahu

10.6812 ¢/kWhr

Residential
Rate
Next 850 kWhr
per month
16.6959
¢/kWhr
14.3840
¢/kWhr
11.8347 ¢/kWhr

Residential Rate
All kWhr over
1,200 kWhr per
month
17.8459 ¢/kWhr
15.0240 ¢/kWhr
13.7121 ¢/kWhr

Large Power
Service
6.4944
¢/kWhr
7.2992
¢/kWhr
2.9200
¢/kWhr

High Water Rates

Some Molokaʻi water users pay some of the highest water rates in the country. As of 2009,
Molokaʻi Ranch customers serviced by its utilities, Waiʻola o Molokaʻi and Molokaʻi Public
Utilities (MPU), in Kīpū, Kualapuʻu, Maunaloa, Manawainui, and the Molokaʻi Industrial Park
paid $8.97 per 1,000 gallons every month and Waiʻola and MPU customers in Ke Nani Kai,
Paniolo Hale, Kualakoʻi Villas, and Pāpohaku Ranchlands paid $9.61 per 1,000 gallons. 20 In
April 2008, Molokaʻi Ranch shut down its operations and attempted to shutter its utilities,
including its water system. The Public Utilities Commission instead allowed for rate increases
and required Waiʻola and MPU to continue servicing its water customers. These rates are more
than four times the rate paid by Maui DWS customers.21 Some of the high cost of water may be
from high energy costs to run the pumps at its ground water well, as well as from maintaining
the water infrastructure that extends from Kualapuʻu to Kualakoʻi.

19

Hawaiian Electric. Rates and Regulations. https://www.hawaiianelectric.com/billing-and-payment/ratesand-regulations. Retrieved May 20, 2022.
20
The Molokai Dispatch. July 1, 2012. Appeal of Ranch Water Rates Denied.
https://themolokaidispatch.com/appeal-of-ranch-water-rates-denied/. Retrieved May 19, 2022.
21
Maui Department of Water Supply. Water Use Charges for Fiscal Year 2022.
https://www.mauicounty.gov/216/Water-Charges. Retrieved May 19, 2022.
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Comparison of Water Rates
Maui DWS
FY 2022 (July 1, 2021 –
June 30, 2022)
Waiʻola o Molokaʻi
2012

Honolulu BWS
(July 1, 2021 – June 30,
2022)
US Average
Utility Services of
Alaska
Portland, OR
Chesterfield, VA

Rate for SF Dwellings with 5/8” Meters
0-5,000
5,00115,001Over
Gallons
15,000
35,000
35,000
$2.05
$3.90
$5.85
$6.55
Ke Nani Kai,
Kīpū,
Paniolo
Kualapuʻu,
Hale,
Maunaloa,
Kualakoʻi
Manawainui,
Villas, and
and the
Pāpohaku
Molokaʻi
Industrial Park Ranchlands
$8.97/
$9.61/
1,000 gallons
1,000
gallons
0-2,000
Over
Gallons
2,001-6,000 6,001-30,000
30,000
$4.17
$4.90
$5.50
$8.90
$1.50/1,000
gallons
$8.06/
1,000 gallons
$3.008/
1,000 gallons
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6

SUMMARY OF RECENT CWRM MEETINGS AND ACTIONS ON
MOLOKAʻI WATER

The State Commission on Water Resource Management (CWRM) has addressed a number of
critical Molokaʻi water issues in their regular monthly meetings. Most recently, the following
issues have been heard:


Ground WUPA No. 499 by the Maui DWS (accepted in 1998) for a 384,000 GPD
increase in allocation from its Kualapuʻu Mauka well; CWRM has asked Maui DWS for
additional information.



Ground WUPA No. 1089 by Molokaʻi Public Utilities (accepted in 2019) for an allocation
of 1,208,000 GPD from Well 17: Awaiting CWRM action.



Ground WUPA No. 1094 by the Maui DWS (accepted in April 2020) for an increase in
allocation from ʻUalapuʻe Shaft from 185,000 GPD to 350,000 GPD: Awaiting CWRM
action.



Ground Water Use Permit Application (WUPA) No. 1100 by DHHL for an increased
allocation of 595,000 GPD from the existing two DHHL ground water wells in the
Kualapuʻu Aquifer System Area (an increase of 228,000 GPD over its previous WUP No.
267 for 367,000 GPD) and reduction in DHHLʻs reservation for Kualapuʻu ASYA from
2.905 MGD to 2.677 MGD, pending rulemaking proceedings: (Agenda Item B-2)
approved in July 2021;



A request by DHHL for a reservation of 2,629,000 GPD from the Kamiloloa, Kawela,
Pālālʻau, and ʻUalapuʻe ASYA: (Agenda Item B-3) approved in March 2022 for the
1,774,000 GPD from Kamiloloa, Kawela, Pālālʻau and, separately, for the 855,000 GPD
from ‘Ualapuʻe;



A request by DHHL for a Surface Water Reservation of 6,091,400 GPD from Waikolu
Stream: (Agenda Item C-3) approved in April 2022;



A request by Molokaʻi No Ka Heke to address waste by Molokaʻi Ranch by amending the
Interim IFS for Kawela, Kaunakakai, and Manawainui streams, (Agenda Item C-2)
Approved with amendments April 2022; A request for actions to implement the amended
interim instream flow standards approved in April 2022 was heard in October 2022
(Agenda Item B-2) , approved with amendments October 2022; A contested case
hearing was requested;
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There are many Molokaʻi community members who are very knowledgeable about Molokaʻi
water resources and water resources issues. These recent requests for CWRM action on
Molokaʻi ground water and surface water resources and uses has helped the Molokaʻi
community to sharpen their focus and to organize to strongly voice their commitment to the
protection and conservation of Molokaʻi ground water and surface water resources.
As of this writing (October 2022) CWRM had not yet decided on some of the above-outlined
Molokaʻi water issues. Any CWRM decisions on these issues will be included in full DRAFT
MOLOKAʻI WATER PLAN, which will be available for community review in the near future.
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7

WATER USE, DEMAND, AND PRODUCTION

Water use may be evaluated in multiple ways, for
example, there is demand, production, use
category (what the water is being used for), and
provider. This report presents existing water
demand by water use category and water
provider. Existing production accounts for water
losses and is therefore larger than demand.
Some amount of water loss is expected in the
transmission of water but should not be
excessive. Production is presented as a way to
understand the full impact of demand on the
resource.
Future water demands have been projected to the
year 2040. The total production of potable and
non-potable water needed to supply that demand
is presented as a starting point for the analysis
and allocation of sources.

7.1

Existing Water Resources and Use

Molokaʻi gets its potable water from ground water
sources and non-potable water from both surface
and ground water sources. Thirty-seven percent
of water produced (2,899,000 gallons per day,
rounded)22 is from ground water wells and 63
percent of water produced (4,887,000 gallons per
day, rounded)23 is from surface water. There are
currently no known active alternative water
sources, i.e., recycled water, desalination, etc.
available on Molokaʻi.

KEY DEFINITIONS
Demand: The amount of water actually
consumed by users, typically derived
from metered consumption at the point of
use.
Metered Consumption: The amount of
water measured by water meters serving
individual water consumers such as
residences or businesses.
Permitted Use: The quantity of water that
CWRM allocated to an individual water
use permit that can legally be withdrawn
(pumped or diverted) by the permitted
user. Pumpage is based on a 12-month
moving average to recognize seasonal
fluctuations in water use.
Production: The amount of water extracted
from the resource, typically derived from
well pumpage volumes or stream
diversion amounts.
Provider: An entity that supplies water for
use, including government agencies,
private businesses, and individual private
owners.
Public Water System (PWS): a system
which provides water for human
consumption, through pipes or other
constructed conveyances if the system
has at least fifteen service connections
or regularly serves at least twenty-five
individuals daily at least sixty days out of
the year…A public water system may be
privately or publicly owned or operated.
Use Category: Categories of water use
common to all components of the Hawaiʻi
Water Plan: domestic residential,
domestic non-residential, military,
agriculture, landscape irrigation, and
industrial.

22

Base year (2016-2020 five-year average) ground water use was obtained from Maui Department of Water Supply, the
Department of Hawaiian Home Lands (received 10/21/21), Molokaʻi Ranch (received 12/24/21), Kawela Plantation (received
10/14/21), and the Commission on Water Resource Management (Ground Water Pumpage, received 5/14/21).
23
Base year (2016-2020 five-year average) surface water use was obtained from (December 24, 2021), the Department of
Agriculture (received 10/19/21), and the Commission on Water Resource Management (Diversion Index, Gage Index, received
5/18/21).
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Existing Water Production
(rounded)
2016-2020 Five-Year
Average

TOTAL
4,887,000

6,000,000

Gallons Per Day (GPD)

Surface
Water
4,887,000
63%

Ground and Surface Water
Production by CWRM Category,
2016-2020 Five-Year Average

Ground
Water
2,897,700
37%

5,000,000
4,000,000
3,000,000

TOTAL
2,897,700

2,000,000
1,000,000
0
Ground Water

Domestic
Residential
Agriculture

Surface Water

Domestic
Non-Residential
Landscape
Irrigation

Military
Industrial

Figure 7-2 Ground and Surface Water Production by
CWRM Category, 2016-2020 Five-Year Average

Figure 7-1 Existing Water Production

Table 7-1 Ground and Surface Water Production (rounded) by CWRM Category, 2016-2020 FiveYear Average
CWRM Category
Domestic Residential
Domestic Non-Residential
Military
Agriculture
Landscape Irrigation
Industrial
TOTAL

Ground Water
1,778,000
329,000
700
613,000
126,000
51,00
2,897,700

Surface Water
0
0
0
4,784,000
103,000
0
4,887,000

TOTAL
1,778,000
329,000
700
5,397,000
229,000
51,000
7,784,000

The State Commission on Water Resource Management (CWRM) breaks down water
consumption by type of use, including domestic residential (i.e., single-family homes, multifamily dwellings, and mixed-use buildings), domestic non-residential (e.g., commercial, resort,
institutional, etc.), military (all military water use), agriculture, landscape irrigation, and industrial
uses. Domestic water is defined in the State Water Code Chapter 174-C as “any use of water
for individual personal needs and for household purposes such as drinking, bathing, heating,
cooking, noncommercial gardening, and sanitation.” Accordingly, all residential water use is
considered domestic use. Some non-residential uses are also considered “domestic” in that
they also serve individual personal needs, such as for drinking and sanitation.
Generally speaking, domestic residential, domestic non-residential, and military uses are
considered potable water uses and agriculture, landscape irrigation, and industrial uses are
considered non-potable water uses. It should be noted that in some instances, non-potable
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water needs are served by potable water sources, sometimes because non-potable water
sources are unavailable in a particular location or the high cost of an agricultual water meter is
unaffordable.
Agriculture use accounts for the greatest production of water (5,397,000 GPD, rounded), the
majority of which is supplied by surface water sources (4,784,000 GPD, rounded). The use
requiring the second highest water production volume (1,778,000 GPD, rounded) is Domestic
Residential. It is a potable water use and accounts for the greatest production of potable ground
water. Total water production is 7,785,000 GPD (rounded).

Ground and Surface Water Production (rounded) by
CWRM Category, 2016-2020 Five-Year Average
Gallond Per Day (GPD)

7,000,000

TOTAL
5,397,000

6,000,000
5,000,000
4,000,000
3,000,000
2,000,000

TOTAL
1,778,000
TOTAL
329,000

1,000,000

TOTAL
700

TOTAL
229,000

TOTAL
51,000

Landscape
Irrigation

Industrial

0
Domestic
Residential

Domestic
Non-Residential

Military

Ground Water

Agriculture

Surface Water

Figure 7-3 Ground and Surface Water Production by Water Use Category

7.1.1

Potable Ground Water and Existing Production
There are 16 Aquifer System Areas on Molokaʻi that are grouped into four Aquifer Sector Areas
that have a combined Sustainable Yield (SY) of 79,000,000 GPD. Of the 188 registered ground
water wells on Molokaʻi,24 40 have Water Use Permits (WUP) that have a total permitted use of
7,373,000 GPD, or nine percent of the island’s SY. The largest number of wells (16 wells) are
located in the Kawela ASYA, but the Kualapuʻu ASYA has both the highest permitted use
amount (4,052,000 GPD) and the highest percentage of its SY (81% of its 5,000,000 GPD SY),
including a 2,905,000 GPD reservation for the Department of Hawaiian Home Lands), allocated.
The Maui Department of Water Supply (DWS) has submitted a Water Use Permit Application
(WUPA) to increase its current allocation from the Kualapuʻu ASYA and Molokaʻi Public Utilities
(MPU) has a pending WUPA for its existing Well 17, which has been providing water to Molokaʻi
Ranch Properties. There is not enough unallocated sustainable yield to provide the water
requested by both the Maui DWS and MPU. Each of Molokaʻi’s remaining aquifer system areas
has a permitted use below 35% of its sustainable yield.

24

Commission on Water Resource Management. January 15, 2021. Well_Index_STATEWIDE. GIS files.
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Figure 7-4 Molokaʻi Ground Water Wells

Figure 7-5 Molokaʻi Amount of Sustainable Yield Allocated to Water Use Permits
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Table 7-2 Potable Ground Water Permitted Use, Pumpage, and Sustainable Yields
Aquifer System Area
Kaluakoʻi
Punakou
TOTAL

Sustainable
Permitted Use
Yield (GPD)25
(GPD)26
WEST AQUIFER SECTOR AREA
2,000,000
16,000
2,000,000
4,000,000
16,000

Unpermitted SY
(GPD)

Percent
Allocated

1,984,000
2,000,000
3,984,000

1%
0%
0%

Hoʻolehua
Pālāʻau
Kualapuʻu
TOTAL

CENTRAL AQUIFER SECTOR AREA
2,000,000
2,000,000
663,000
5,000,000
4,052,000
9,000,000
4,715,000

2,000,000
1,337,000
948,000
4,285,000

0%
33%
81%
52%

Kalaupapa
Kahanui
Waikolu
Hāʻupu
Pelekunu
Wailau
Hālawa
TOTAL

NORTHEAST AQUIFER SECTOR AREA
2,000,000
2,000,000
3,000,000
94,000
2,906,000
5,000,000
853,000
4,147,000
2,000,000
2,000,000
9,000,000
9,000,000
15,000,000
15,000,000
8,000,000
8,000,000
44,000,000
947,000
43,053,000

0%
3%
17%
0%
0%
0%
0%
2%

Kamiloloa
Kawela
ʻUalapuʻe
Waialua
TOTAL

SOUTHEAST AQUIFER SECTOR AREA
3,000,000
211,000
2,789,000
5,000,000
797,000
4,203,000
8,000,000
250,000
7,750,000
6,000,000
437,000
5,563,000
22,000,000
1,695,000
20,305,000

7%
16%
3%
7%
8%

ISLAND-WIDE TOTAL

79,000,000

9%

25

7,373,000

71,627,000

Commission on Water Resource Management. Water Resource Protection Plan, 2019 Update.
Appendix F Inventory and Assessment of Resources. Table F-10 Comparison of Predicted Sustainable
Yields Considered by CWRM.
26
Communications with Commission on Water Resource Management staff. September 27, 2022.
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Accounting of Water Pumped
from Molokaʻi Aquifers, 20162020 Five-Year Average

Unaccounted
For Water
1,079,700 GPD
37%
Demand
1,818,000 GPD
63%

Total ground water production = 2,897,700 GPD

Figure 7-6 Accounting of Water Pumped from
Molokaʻi Aquifers, 2016-2020 Five-Year Average

Seventy wells27 reported pumpage to
CWRM during the 2016-2020 time frame
for a total average pumpage of 2,422,000
GPD (rounded). Some small, private wells
have not reported their pumpage to
CWRM. To account for these wells, their
permitted use was added to the known
pumpage. While it is likely that these wells
do not pump to their permitted amount,
the total permitted amount was used to be
conservative. Thus, the total five-year
average ground water production for
2016-2020 was estimated to be 2,897,700
GPD (rounded). Production exceeded
reported demand (1,818,000 GPD,
rounded) by 1,079,700 GPD (rounded),
meaning that about a third of the water
pumped from wells on Molokaʻi is
unaccounted for. Differences between
reported pumpage and reported use may
be due to leaks, accounting errors, or
other inefficiencies.

7.1.2 Surface Water and Existing Diversions
There are 921 streams on Molokaʻi, but only 48 of them are perennial,28 meaning that they flow
continuously throughout the year in at least part of their length due to ground water discharge.
The remaining streams are either intermittent (flowing only when there is sufficient ground water
discharge or precipitation to support flows) or ephemeral (flowing only in response to surface
runoff). Perennial streams provide the most reliable source of water for human use and thus,
most of the 46 stream diversions registered with CWRM29 are on perennial streams. Five
diversions are recorded as “inactive.” 30

27

Seventy wells reporting pumpage to CWRM but only 40 wells have Water Use Permits, according to
CWRM records (Bob Chenet, Commission on Water Resource Management. Email transmission of data.
May 14, 2021).
28
Layer Name: “Streams.” Last updated 2008. State GIS Program, Office of Planning, State of Hawaii.
https://planning.hawaii.gov/gis/download-gis-data-expanded/. Retrieved May 10, 2022.
29
Malie Beach-Smith, Commission on Water Resource Management. Email transmission of data. May
18, 2021.
30
Commission on Water Resource Management. Received May 18, 2021.
DiversionIndex_Molokai_20210518. GIS files.
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Surface Water Providers
2016-2020 Five-Year
Average Production
Mountain Water System
409,000 GPD
8%

Private Surface Water
Diversions
2,073,000 GPD
43%
Molokaʻi Irrigation System
2,404,000 GPD
49%

Figure 7-7 Surface Water Providers, 2016-2020
Five-Year Average Production

Accounting of Water
Diverted from Molokaʻi
Streams, 2016-2020 FiveYear Average
Unaccounted
For Water
352,000 GPD
7%

About 4,886,000 GPD of surface water is
diverted, primarily for agriculture. The
Molokaʻi Irrigation System accounts for a
little over half of the surface water diverted
(2,386,000 GPD, rounded), with the
Mountain Water System diverting about 3%
of surface water (117,000 GPD, rounded).31
Small, private stream diversions account for
the remaining surface water diversions. Most
private stream diversion owners in Hawaiʻi
do not report their diversion amounts to
CWRM. To be conservative, the Molokaʻi
WUDP assumed that the diverted amounts
for unreported diversions equalled the
historically reported diversions amounts
recorded in the CWRM GIS database of
diversions.32
As with ground water, surface water
production exceeded reported demand.
Water may be lost during transmission from
stream diversions to the point of use
through leaks in transmission infrastructure,
during storage through evaporation or
seepage from reservoirs, or through other
inefficiencies. It is important to understand
water loss as it is a way to perhaps reduce
the amount of water that needs to be
diverted from streams. Unfortunately, it is
difficult to determine the amount of surface
water that is lost due to a lack of data.

Demand
4,535,000 GPD
93%

There is no current data on the water being
used (“Reported Use”) by private surface
water users – current water demand was
Total surface water production = 4,887,000 GPD
estimated based on the land uses assumed
to be served by the diversion - and only one
Figure 7-8 Accounting of Water Diverted from
of these small diversion owners reported
Molokaʻi Streams, 2016-2020 Five-Year Average
their diverted amount in 2020. Therefore,
the comparisons between reported use and diverted amount are not very helpful.
31

Base year (2016-2020 five-year average) surface water use was obtained from Molokaʻi Ranch
(December 24, 2021) and the Department of Agriculture.
32
Commission on Water Resource Management. Received from CWRM May 18, 2021.
DiversionIndex_Molokai_20210518. GIS files.
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While it appears that unaccounted for water is only 7% of production, it should be noted that the
MIS reports its diversion amount as demand and since most stream diversion owners do not
report, demand for these users equals the diverted amount. Therefore, the unaccounted for
water is deceptively low.

Figure 7-9 Molokaʻi Perennial Streams and Diversions
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7.2

Existing Water Demand and Providers

Six entities provide potable water on Molokaʻi through nine Public Water Systems (PWS)33: the
Maui Department of Water Supply; the State Department of Hawaiian Home Lands; Waiʻola o
Molokaʻi and Molokaʻi Public Utilities, which are both owned by Molokaʻi Properties (doing
business as Molokaʻi Ranch); Kawela Plantation; and the National Park Service. These public
water systems provide for a total of 1,699,000 GPD (rounded) of water demand to end users.
Figure 7-10 Potable Water Demand and Providers
MAUI DWS

DHHL

PWS #233
Ualapuʻe

PWS #230
Hoʻolehua

PWS #234
KawelaKaunakakai

WAIʻOLA O
MOLOKAʻI

MOLOKAʻI
PUBLIC
UTILITIES

PWS #229
Kualapuʻu
PWS #245
Kipu

PWS #231
Manawainui,
Maunaloa,
Kualakoʻi

• Ground Water

• Ground Water

KAWELA
PLANTATION
PWS #248
Kawela

NATIONAL
PARK
SERVICE
PWS #239
Kalaupapa

PWS #235
Kalae
• Ground Water

• Ground Water

• Ground Water

• Ground Water
• Surface Water

Reported Total Water Demand (2016 to 2020 5-year average, rounded)
724,000
GPD

410,000
GPD

54,000
GPD

325,000
GPD

159,000
GPD

27,000*
GPD

*Kalaupapa (PWS #201) reported use is for calendar year 2020

Figure 7-11 Molokaʻi Ground Water Providers and Service Areas

33
Public Water System: a system which provides water for human consumption, through pipes or other constructed
conveyances if the system has at least fifteen service connections or regularly serves an average of at least twentyfive individuals daily at least sixty days out of the year (HAR §11-20-2.
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Water is also provided by the Molokaʻi Irrigation System (MIS), owned and operated by the
State Department of Agriculture; the Mountain Water System (MWS), owned and operated by
Molokaʻi Ranch; and dozens of private ground water well and surface water diversion owners.
These water system owners provide for a demand of 5,342,000 GPD (rounded) of non-potable
water, with the exception of approximately 46,000 GPD of ground water that services potable
water for domestic residential uses.
Figure 7-12 Non-Potable Water Demand and Providers
MOLOKAʻI IRRIGATION
SYSTEM (MIS)
• Surface Water
• Ground Water Backup

MOUNTAIN WATER
SYSTEM
(Molokaʻi Ranch)
• Surface Water

OTHER PRIVATE
(SURFACE WATER)

OTHER PRIVATE
(GROUND WATER)
• Ground Water

• Surface Water

*No reported ground
water metered use.
Use reflects the Water
Use Permit amount.

*No reported diversion
amounts. Use reflects
use at the time of
diversion declaration
(~1992).

Reported Total Water Demand (2016 to 2020 5-year average, rounded)
2,386,000 GPD

117,000 GPD

766,000 GPD

Figure 7-13 Molokaʻi Surface Water Providers and Service Areas
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Total Water Use by Water
User/Provider
2016-2020 Five-Year Average

DHHL
410,000 GPD
DWS
6%
724,000 GPD
10%

Surface Water Private
2,073,000 GPD
30%

MIS
2,386,000 GPD
34%

Kawela
Plantation
159,000 GPD
2%

NPS
27,000
GPD
0%

Molokaʻi
Ranch Potable
379,000 GPD
5%

Ground Water
- Private
766,000 GPD
Mountain
11%
Water System
117,000 GPD
2%

Molokaʻi had an overall
average water demand of
about 7,041,000 GPD in
the five year period of
2016-2020. The largest
percentage of water used
was non-potable surface
water from the MIS
(2,386,000 GPD, 34% of
total use) and from private
surface water diversions
(2,073,000, 29%) for a total
of 4,459,000 GPD (63%) of
the total water used. The
largest users of potable
ground water were Maui
DWS (724,000 GPD, 10%)
and DHHL (410,000 GPD,
6%).

Total average water demand = 7,041,000 GPD
Figure 7-14 Total Water Demand by Water User/Provider , 2016-2020 Five-Year Average
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7.3

Maui Department of Water Supply (DWS)

The Maui Department of Water Supply operates three public water systems that provide water
service to three parts of the island: PWS # 233 ʻUalapuʻe, PWS # 234 Kawela-Kaunakakai, and
PWS #236 Kalae (see Figure 7-11 Molokaʻi Ground Water Providers and Service Areas).
Average water demand for the Maui DWS water system was 724,039 Gallons Per Day (GPD) in
the 2016-2020 five-year period. The majority of the demand was for Domestic Residential
purposes (79%), with Domestic Non-Residential demand accounting for the second highest
percentage (20%). Landscape irrigation, industrial, and military water demands accounted for
the remaining 1% of water demand (see Figure 7-15 Maui Department of Water Supply Existing
Water Demand and Production (2010)).

Maui Department of Water Supply
Existing Water Demand and Production
(Average, 2016-2020)
TOTAL PRODUCTION
NEEDED
891,687

1,000,000

800,000

600,000

TOTAL DEMAND,
724,039
Domestic NonResidential,
144,490 GPD

Kualapuʻu ASYA
495,687

400,000

200,000

Domestic
Residential,
568,821 GPD

Kawela ASYA
167,984
ʻUalapuʻe ASYA
206,049
Purchase from DHHL, 21,967

0
DEMAND

PRODUCTION

Kualapuʻu ASYA
ʻUalapuʻe ASYA
Military, 552 GPD
Landscape Irrigation, 1,916 GPD
Domestic Non-Residential, 144,490 GPD

Kawela ASYA
Purchase from DHHL
Industrial, 8,260 GPD
Agriculture, 0 GPD
Domestic Residential, 568,821 GPD

Figure 7-15 Maui Department of Water Supply Existing Water Demand and Production (2010)
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Maui DWS provided for this water demand with its own sources, Kualapuʻu Mauka well, Kawela
Shaft, and ʻUalapuʻe Shaft and with water it purchases from the DHHL in Kualapuʻu for its PWS
#236 in Kalae. Maui DWS Water Use Permit allocations total 1,070,000 GPD: Kualapuʻu Mauka
(516,000 GPD), Waikalae Tunnel (36,000 GPD), Kawela Shaft (333,000 GPD), and ʻUalapuʻe
Shaft (185,000 GPD). The Waikalae Tunnel is not currently in use. Total production, including
that from DHHL, is 891,687 GPD, 167,648 GPD higher than demand. This difference in demand
and production represents water loss of 19% from the entire system.

7.4

DHHL

DHHL owns and operates PWS #230 Hoʻolehua, which services lands in both Hoʻolehu and
Pālaʻau ASYA. Average water demand (2016-2020) was 409,635 GPD. Seventy-one percent of
the total was used for Domestic Residential purposes and the remaining 29% is used for
Domestic Non-Residential uses (see Figure 7-16 Department of Hawaiian Home Lands
Existing Water Demand and Production (2010)).
Two wells located near each other in the Kualapuʻu ASYA provide all of the water for the DHHL
water system, as well as for the water provided to DWS (see Section 7.3) %). DHHL’s total
Water Use Permit allocation for these wells is 595,000 GPD. The two wells produce a total of
473,341 GPD, but 21,967 GPD is sold to Maui DWS to service their Kalae water system (PWS
#236). Therefore, 451,374 GPD is produced for DHHL water needs, a water loss of (9%).

Department of Hawaiian Home Lands
Existing Water Demand and Production
(Average, 2016-2020)
500,000
Gallons per Day (GPD)

450,000
400,000
350,000
300,000

TOTAL DEMAND,
409,635
Domestic NonResidential
120,514

250,000
200,000
150,000
100,000

TOTAL PRODUCTION
NEEDED
451,374

Kualapuʻu ASYA
451,374

Domestic
Residential
289,121

50,000
0

DEMAND

PRODUCTION

Figure 7-16 Department of Hawaiian Home Lands Existing Water Demand and Production (2010)
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7.5

Molokaʻi Ranch

Molokaʻi Properties, Ltd, doing business as Molokaʻi Ranch, owns two utility subsidiaries:
Molokaʻi Public Utilities (MPU) and Waiʻola o Molokaʻi (Waiola). Waiola operates PWS #229
Kualapuʻu in the Central ASA and PWS #245 Kīpu in the West ASA, and MPU operates PWS
#231 Manawainui, Maunaloa, and Kualakoʻi, also in the West ASA. Average water demand
(2016-2020) was 378,591 GPD, with 83% used for Domestic Residential purposes. Landscape
Irrigation used 9% of the total water demand and Domestic Non-Residential accounted for 6%,
Agriculture for 1.7%, and Industrial uses, 0.1%.34
All of the potable water provided by these PWS comes from Well 17 in the KualapuuʻASYA.
Molokaʻi Ranch applied for a Water Use Permit for Well 17 in (accepted in 2019), but due to
various reasons, does not currently have a WUP. A WUP application for 1,208,000 GPD was
submitted to CWRM and is awaiting processing. Current production is 559,012 GPD, 180,421
GPD (32%) more than demand.

Molokaʻi Ranch
Existing Water Demand and Production
(Average, 2016-2020)
TOTAL PRODUCTION
NEEDED
559,012

Gallons Per Day (GPD)

600,000
500,000
400,000
300,000
200,000
100,000

TOTAL DEMAND
378,591
Landscape Irrigation, 32,502 GPD
Domestic Non-Residential, 23,456 GPD

Kualapuʻu ASYA
559,012

Domestic
Residential,
315,589 GPD

0
DEMAND
Domestic Residential, 315,589 GPD
Agriculture, 6,474 GPD
Industrial, 570 GPD

PRODUCTION
Domestic Non-Residential, 23,456 GPD
Landscape Irrigation, 32,502 GPD
Military, 0 GPD

Figure 7-17 Molokaʻi Ranch Existing Demand and Production

34

Communication with Molokaʻi Ranch, December 24, 2021.
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7.6

Kawela Plantation

Kawela Plantation operates PWS #248, which provides 159,061 GPD of water for domestic
residential consumption.35 All of the water is supplied by two wells in the Kawela ASYA, which
have a combined Water Use Permit allocation of 285,000 GPD. The wells produced a total of
192,356 GPD. Therefore, water loss was 33,295 GPD, or approximately 17% of production. 36

Kawela Plantation
Existing Water Demand and Production

(Average, 2016-2020)

Gallons Per Day (GPD)

250,000
TOTAL PRODUCTION
NEEDED
192,356

200,000
TOTAL DEMAND,
159,061
150,000

100,000

50,000

Domestic
Residential
159,061

Kawela ASYA
192,356

0
DEMAND

PRODUCTION

Figure 7-18 Kawela Plantation Existing Demand and Production

35
36

Penny De Luna, Kawela Plantation Water Utility, Email transmission, 10/14/2021.
Bob Chenet, Commission on Water Resource Management. Email transmission of data. May 14, 2021.
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7.7

National Park Service (NPS)

The National Park Service services the Kalaupapa National Historical Park with PWS # 239.
Water is provided by one well with a WUP allocation of 94,000 GPD. Domestic Residential use
accounted for all of the 26,962 GPD of water demand in calendar year 2020.37 The NPS well
produced 37,125 GPD of water, reflecting water loss of 10,163 GPD, or about 27%.38

National Park Service
Existing Water Demand and Production
(Average, Calendar Year 2020)
TOTAL PRODUCTION
NEEDED
37,125

Gallons Per Day (GPD)

40,000
35,000
30,000

TOTAL
DEMAND, 26,962

25,000
20,000
15,000
10,000

Domestic
Residential
26,962

Kahanui ASYA
37,125

5,000
0
DEMAND

PRODUCTION

Figure 7-19 National Park Service Existing Demand and Production

37
38

CY2020 Kalaupapa (239) Validated Water Audit, received from CWRM December 27, 2021.
Bob Chenet, Commission on Water Resource Management. Email transmission of data. May 14, 2021.
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7.8

Molokaʻi Irrigation System (MIS)

The Molokaʻi Irrigation System (MIS) is owned and operated by the State Department of
Agriculture. Total average water demand for the 5-year period from January 1, 2016 –
December 2020 was 2,377,959 GPD, used entirely for Agriculture.39 The MIS is serviced by the
Waihānau Stream Diversion in Waikolu, which produces 2,404,300 GPD of water (average
production, 4.5 years from January 1, 2016 to June 1, 2020).40 It should be noted that the
source of the production data is “metered end use,” which means that the production data and
demand data are basically the same. Therefore, the calculated water loss of 26,331 GPD (1%)
should not be viewed as a true accounting of water loss from the system.

Molokaʻi Irrigation System
Existing Water Demand and Production
(Average, 2016-2020)
Gallons Per Day (GPD)

3,000,000
2,500,000

TOTAL DEMAND,
2,377,969

TOTAL PRODUCTION
NEEDED
2,404,300

Agriculture
2,377,969

Waikolu Stream
2,404,300

DEMAND (1/1/16-6/1/20)

PRODUCTION (1/1/1612/31/20)

2,000,000
1,500,000
1,000,000
500,000
0

Figure 7-20 Molokaʻi Irrigation System Existing Demand and Production

39

Communication with Janice Fujimoto, Department of Agriculture, October 19, 2021.
Malie Beach-Smith, Commission on Water Resource Management. Email transmission of data. May
18, 2021
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7.9

Mountain Water System (MWS)

Molokaʻi Public Utilities (MPU) also provides surface water for non-potable uses through its
Mountain Water System. Total average demand from the MWS was 116,732 GPD (2016-2020
average), with 77% used for agriculture and the remaining 23% used for landscape irrigation.41
The MWS has seven stream intakes, but only two are active: East Kawela (Kawela Stream) and
Hanalilolilo (Waikolu Stream). Over the reporting period, approximately 275,000 GPD was
diverted from Kawela Stream42 and 134,000 GPD was diverted from Waikolu Stream for a total
of 409,000 GPD of production.43 This amounts to 292,268 GPD (71%) of water loss, although it
should be noted that the demand (five-year average, 2016-2020) and production (one-year
average 2020) time periods do not match up.
In April 2022, the Commission on Water Resource Management approved a recommendation to
temporarily restore flows to Kawela Stream while MPU evaluated whether or not the Hanalilolilo
intake could provide for all of its current needs. To date, this evaluation is still ongoing. Future
water demands would likely require more water than the Hanalilolilo diversion could provide and
MPU is developing a strategy to provide for such water needs, possibly through reactivating
smaller diversions from other streams that used to provide water to the MWS.

Gallons Per Day (GPD)

Mountain Water System
Existing Water Demand and Production
(Average, 2016-2020)
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

TOTAL PRODUCTION NEEDED
409,000
Waikolu Stream
134,000

TOTAL DEMAND,
116,732
Landscape Irrigation, 26,678
Agriculture
90,054

DEMAND
(Five-year average, 2016-2020)

Kawela Stream
275,000

PRODUCTION
(One-year average, 2020)

Figure 7-21 Mountain Water System Existing Demand and Production

41

Communication with Molokaʻi Ranch, December 24, 2021.
Kawela Stream diversion amount is from calendar year 2020 only. Previous years’ readings are
missing data from several months.
43
Malie Beach-Smith, Commission on Water Resource Management. Email transmission of data. May
18, 2021.
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7.10

Ground Water – Other Private

There are 20 privately-owned wells that are not associated with a PWS. These wells generally
serve individual Agricultural (79%) or Domestic Residential (6%) needs. Five percent of water
produced went to industrial uses and ten percent went to landscape irrigation. Many of the well
owners do not report their pumpage and demand to CWRM, therefore for those wells,
production was assumed to be the Water Use Permit allocation to be conservative. Additionally,
because there is no metered consumption data, no estimated water loss was calculated.
Table 7-3 Private Ground Water Production (5-Year Average, 2016-2020)

AQUIFER
SECTOR AREA
WEST
SOUTH EAST
CENTRAL
TOTAL

Number of
Wells
1
15
4
20

Production
(GPD, rounded)
8,000
323,000
435,000
766,000

Water Use Category
Landscape Irrigation
Domestic Residential, Agriculture, Industrial
Agriculture

Ground Water - Private
Existing Water Demand and Production
(Average, 2016-2020)

800,000

TOTAL
DEMAND
767,000 GPD

700,000

Industrial, 40,000 GPD
Landscape Irrigation, 76,000 GPD

Gallons Per Day (GPD)

900,000

TOTAL PRODUCTION
NEEDED
767,000 GPD
Southeast ASA
324,000 GPD

600,000
500,000
400,000
300,000

West. 8,000 GPD
Agriculture
604,000 GPD
Central ASA
435,000 GPD

200,000
100,000
0

Domestic Residential, 47,000 GPD
DEMAND

PRODUCTION

Figure 7-22 Private Ground Water Existing Demand and Production
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7.11

Surface Water – Other Private

There are 38 stream diversions registered with CWRM, not including the seven for the Mountain
Water System and one for the Molokaʻi Irrigation System. Of the small private owners, only one
reported use in 2020. The remaining use was estimated based on an estimate of agricultural
acres in the area and multiplied by an estimate of typical water demand per acre. As with
private ground water well owners, metered consumption was not available. Therefore, no
measure of water loss was estimated

Gallons Per Day (GPD)

Surface Water - Private
Existing Water Demand and Production
(Average, 2016-2020)
2,500,000

TOTAL DEMAND,
2,073,295

2,000,000

Landscape Irrigation, 8,970
Southeast ASA
1,026,325

1,500,000
1,000,000

TOTAL PRODUCTION
NEEDED
2,073,295

Agriculture
2,064,325
Northeast ASA,
1,046,970

500,000
0
DEMAND

PRODUCTION

Figure 7-23 Private Surface Water Existing Water Demand and Production
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7.12

Projected Future Water Demand and Production

Future water production was projected for three future scenarios: Low, Mid, and High Growth.
The Low-Growth Scenario reflected no change in current water production, with the baseline
water production of 7,041,000 GPD (rounded) remaining constant through 2040. The MidGrowth Scenario showed a 104% (7,299,000 GPD) increase in water demand, most of which
was for non-potable water for agriculture. The High-Growth Scenario resulted in an increase in
water demand of 8,104,000 GPD (rounded), a 125% increase over baseline water demand.
The Mid-Growth Scenario was determined to be the most likely scenario for future (year 2040)
water demand. In general, it reflects an increase in water demand of 0.5% per year, consistent
with the projected increase in population described in the Molokaʻi Island Community Plan
(2018). Where appropriate, it also reflects the water demand projections for DHHL in the 2017
and 2020 State Water Projects Plan. See Table 7-4 Comparison of Water Demand Scenario
Methodologies for a summary and comparison of the water demand scenarios.

Projected Future Water Demand
(2040, rounded)

TOTAL
14,340,000

Gallons Per Day (GPD

16,000,000

TOTAL
15,145,000

14,000,000
12,000,000
10,000,000
8,000,000

TOTAL
7,041,000

TOTAL
7,041,000

2016-2020 5-Year
Average Water
Demand

Low-Growth Demand
Scenario
(2040)

6,000,000
4,000,000
2,000,000
0

Domestic Residential

Domestic Non-Residential

Military

Figure 7-24 Projected Future Water Demand
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Table 7-4 Comparison of Water Demand Scenario Methodologies

CWRM
Use
Category

Baseline

2040 Water Demand Scenarios
Low
Mid

High

(most likely
scenario)

Domestic
Residential

2016-2020 Five-Year
Average Water Use,
reported by water
providers. NPS 2020
reported water use.
Private well use from
WUP amounts.

Status quo: No
anticipated
increase from
baseline demand

Domestic
NonResidential

2016-2020 Five-Year
Average Water Use,
reported by water
providers.

Status quo: No
anticipated
increase from
baseline demand

Military

2016-2020 Five-Year
Average Water Use,
reported by water
providers.
2016-2020 Five-Year
Average Water Use,
reported by water
providers. Private well
use from WUP amounts.
Private surface water
diversions from CWRM
diversion database.

Status quo: No
anticipated
increase from
baseline demand
Status quo: No
anticipated
increase from
baseline demand

2016-2020 Five-Year
Average Water Use,
reported by water
providers. Private well
use from WUP amounts.
Private surface water
diversions from CWRM
diversion database.
2016-2020 Five-Year
Average Water Use,
reported by water
providers.

Status quo: No
anticipated
increase from
baseline demand

Increase in water
use by 0.5% per
year, per Molokaʻi
Island Plan;

Increase in water
use by 1% per
year, per Molokaʻi
Island Plan; DHHL
water demand is
consistent with the
2017 SWPP “High”
projection
Increase in water
use by 1% per
year, per Molokaʻi
Island Plan; DHHL
water demand is
consistent with the
2017 SWPP “High”
projection
Status quo: No
anticipated
increase from
baseline demand
DHHL water
demand is
consistent with the
2017 SWPP “High”
projection.Other ag
demand increases
by 1% per year.
Private surface
water use does not
change.
Increase in water
use by 1% per
year, per Molokaʻi
Island Plan;

Status quo: No
anticipated
increase from
baseline demand

Increase in water
use by 0.5% per
year, per Molokaʻi
Island Plan

Increase in water
use by 1% per
year, per Molokaʻi
Island Plan

Agriculture

Landscape
Irrigation

Industrial
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Increase in water
use by 0.5% per
year, per Molokaʻi
Island Plan; DHHL
water demand is
consistent with the
2017 SWPP “Mid”
projection
Increase in water
use by 0.5% per
year, per Molokaʻi
Island Plan; DHHL
water demand is
consistent with the
2017 SWPP “Mid”
projection
Status quo: No
anticipated
increase from
baseline demand
DHHL water
demand is
consistent with the
2017 SWPP “Mid”
projection. Private
surface water and
MIS non-DHHL use
does not change.
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The largest increase in water demand is projected to be for non-potable agricultural use
(increase of 6,102,000 GPD by 2040, rounded), primarily for planned DHHL homestead
developments (6,091,500 GPD by 2040) and anticipated to be provided by the Department of
Agriculture’s Molokaʻi Irrigation System, according to the 2020 SWPP. This non-potable water is
needed to implement planned subsistence agriculture (3,400 Gallons Per Acre per Day, GPAD)
and pastoral (20 GPAD) land uses in Hoʻolehua and Kalamaʻula.
The greatest future demand for potable water is also projected to be for DHHL homestead
development, an increase of 1,061,000 GPD (rounded) over current use, an increase of 259%,
by the year 2040 (see Figure 7-25 Change in Water Demand, Baseline to 2040, Mid-Growth
Scenario, by Water Provider
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Change in Water Demand
Baseline to 2040, Mid-Growth Scenario
by Water Provider
9,000,000

8,477,000

8,000,000

Gallons Per Day (GPD)

7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000

2,386,000

176,000
410,000

159,000

0
DWS

DHHL

2,073,000

766,000

799,000 1,471,000

1,000,000 724,000

2,073,000

Kawela
Plantation

30,000
27,000
NPS

2016-2020 5-Year Average Water Demand

418,000
766,000
379,000
MR Potable

129,000
117,000

Ground Mountain
Water Water
Private System

MIS

Surface
Water Private

Mid-Growth Water Demand Scenario (2040)

Figure 7-25 Change in Water Demand, Baseline to 2040, Mid-Growth Scenario, by Water Provider
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Gallons Per Day (GPD)

Change in Water Demand
Baseline to 2040, Mid-Growth Scenario, by Water Use
Category
11,252,000

12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0

5,151,000
2,109,000
1,407,000

801,000
311,000

1,000
1,000

2016-2020 5-Year Average Water Demand

127,000
123,000

50,000
49,000

Mid-Growth Demand Scenario
(2040)

Figure 7-26 Change in Water Demand, Baseline to 2040, Mid-Growth Scenario, by Water Use
Category

Total Projected Water Demand by Water
User/Provider, Mid-Growth Scenario
(2040)
Maui Department of
Water Supply
Surface Water - 799,000 GPD
6%
Private
2,073,000 GPD
15%

Department of
Hawaiian
Kawela
Home Lands
Plantation
1,471,000 176,000 GPD
GPD
1%
10%

National
Park
Service
30,000
GPD
0%

Molokaʻi Public
Utilities/Waiʻola o
Molokaʻi
418,000 GPD
Ground Water 3%
Private
766,000 GPD
5%
Molokaʻi Irrigation
System
8,477,000 GPD
59%

Mountain Water
System
129,000 GPD
1%

Figure 7-27 Total Projected Water Demand by Water User/Provider, Mid-Growth Demand Scenario
(2040)
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Actual water withdrawals from ground and surface water sources will be higher than the
demand figures provided above to account for water loss. If the water sources remain the same
(e.g., uses served by ground water today continue to be served by ground water in 2040) and
the percent of water lost by each water provider does not change, 4,135,000 GPD of ground
water will need to be pumped, an increase of 1,236,000 GPD over the baseline average of
2,899,000 GPD for the 2016-2020 5-year period. Additionally, 11,021,000 GPD of surface water
will also be needed by 2040, an increase of 6,134,000 GPD, a 126% increase. These
production amounts assume neither an increase in conservation and leak repair, nor any new
alternative sources of water.

2040 Water Demand and Production Needed
Medium-Growth Scenario
16,000,000

Total
15,156,000

Total
14,340,000

Gallons per Day (GPD)

14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0
Demand (rounded)
Domestic Residential

Production (rounded)

Domestic Non-Residential

Military

Agriculture

Landscape Irrigation

Figure 7-28 2040 Water Demand and Production Needed, Medium-Growth Scenario
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2040 Potable vs. Non-Potable Water Demand and
Production Needed, Medium-Growth Scenario
Total
15,156,000

Total
14,340,000

16,000,000

Gallons per Day (GPD)

14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0
Demand (rounded)

Production (rounded)
Potable

Non-Potable

Figure 7-29 2040 Potable vs. Non-Potable Water Demand and Production Needed, Medium-Growth
Scenario

Water demands are not currently served by water sources that are in the same region. For
example, potable water needs in the West, and some in the South East, are served by ground
water from the Central Aquifer System Area and some Central non-potable water demands are
served by surface water from the North East. If all regions were to be served by water sources
within the same region that demands are located in, the North East would need to produce
1,136,000 GPD of water; the Southeast 3,701,000 GPD; Central, 9,417,000; and West, 902,000
GPD (see Table 7-5 Comparison of Sustainable Yield, Current Permitted Use, and Water
Production that Would Be Needed from each Aquifer Sector by 2040 in the Medium Demand
Scenario).
Table 7-5 Comparison of Sustainable Yield, Current Permitted Use, and Water Production that
Would Be Needed from each Aquifer Sector by 2040 in the Medium Demand Scenario

Aquifer
Sector
Area
Northeast
Southeast
Central
West
TOTAL

Sustainable
Yield (GPD)
44,000,000
22,000,000
9,000,000
4,000,000
79,000,000

Ground Water
Current
Permitted
Use (GPD)
947,000
1,695,000
4,487,000
16,000
7,145,000

Production
Needed by
2040 (GPD)
89,000
1,943,000
1,565,000
538,000
4,135,000
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Surface Water
Production
Needed by
2040 (GPD)
1,047,000
1,758,000
7,852,000
364,000
11,021,000

Total
Production
Needed by
2040 (GPD)
1,136,000
3,701,000
9,417,000
902,000
15,156,000
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7.13

Implications for Water Resource Planning

DHHL represents the largest increase in potable water production, with increases of 567,000
GPD (rounded) expected in the Central Aquifer Sector Area (ASA), 447,000 GPD (rounded) in
the South East ASA, and 48,000 GPD (rounded) in the North East ASA by 2040 in the mediumgrowth scenario. According to the 2020 State Water Projects Plan, most of that water will be
provided by DHHL’s Hoʻolehua Public Water System. In addition to its current water use permit
of 595,000 GPD, DHHL has a 2,677,000 GPD water reservation for the Kualapuʻu ASYA, which
should be able to provide for their potable water needs in the Central ASA.
There are other demands for Kualapuʻu ASYA ground water. It's projected that Maui DWS will
need to increase its production from the Kualapuʻu ASYA by 69,000 GPD (rounded) by the year
2040 in the medium-growth scenario, a 10% increase over the 2016-2020 five-year average
water production. Molokaʻi Public Utilities would also need to increase its production from Well
17 in the Kualapuʻu ASYA by 58,000 GPD by 2040, most of which would be needed to serve
demands in the West. Both the Maui DWS and MPU have submitted Water Use Permit
Amendments requesting increases in their Water Use Permit allocations. There is not enough
unallocated water in the Kualapuʻu ASYA to be able to accomodate both of these requests and
CWRM is currently determining how to accomodate projected water needs, particularly in light
of climate change and the potential for sustainable yields to decrease in the future.
This also highlights the lack of water resources in the West ASA. There are planned
developments in this area, but all potable water is imported from the Central ASA and all nonpotable water is imported from the Northeast and Southeast ASAs. Although the West ASA has
a sustainable yield of 4 million gallons per day, the ground water is generally brackish. This side
of the island is also dry and does not have flowing streams. There is continued concern about
water being transported from one part of the island to another, especially if water withdrawals
impact native ecosystems, traditional and customary practices, and ground and surface water
resources by users in the areas where water is being extracted. The Water Commission is
currently coordinating with Molokaʻi Properties Limited on reducing or eliminating its diversion
on Kawela Stream in an effort to reduce waste and restore streamflow.
Additional potable water will be needed for planned development in the South East Aquifer
Sector, particularly in the ʻUalapuʻe Aquifer System. Maui DWS has applied for a Water Use
Permit to increase its current permitted amount of 185,000 GPD to 350,000 GPD, an increase of
165,000 GPD, to accommodate an increase in service connections, as well as to provide for
flushing of the pipes to ensure water quality requirements. Maui DWS has occasionally had to
pump over its permitted amount to accommodate peak demands and has not been able to grant
new requests for water meters in this area. At the same time, DHHL has applied for a ground
water reservation of 855,000 GPD from the ʻUalapuʻe Aquifer System for a proposed new
homestead development. The Water Commission is still assessing these requests, particularly
since there has been some community opposition to any increases in or new water use permits
due to concerns about potential new development additional water availability may allow for.
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DHHL is also projected to require 6,092,000 GPD (rounded) of non-potable water for agricultural
uses in the Central ASA. DHHL agricultural uses in this ASA are currently serviced by the MIS,
which was originally built to serve DHHL water needs and now also provides water to several
non-DHHL users. The MIS is already experiencing water shortages and has placed water
conservation restrictions on its non-DHHL water users. When the 2020 State Water Projects
Plan was written, the Department of Agriculture did not have a plan for how the MIS would
provide additional water to service an increase in water demand. DHHL has subsequently
applied for a surface water reservation of 6,091,400 GPD from the Waikolu surface water
hydrologic unit. In the Commission meeting on April 19, 2022, the Commission voted to approve
DHHL’s reservation for 6,091,400 GPD from Waikolu, including 150,000 GPD that is currently
diverted by the Mountain Water System and can be delivered to DHHL’s Kalamaʻula tract. The
Commission decision also included developing interim instream flow standards on Waikolu
Stream.
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8

FRAMEWORK FOR ALLOCATING WATER

Over the course of this planning process, the community has shared their thoughts and ideas
through virtual meetings, small group and individual talk stories, in-person outreach sessions,
surveys, emails, phone calls and more. The guidance and direction provided has been bountiful,
and covers a wide array of topics, concerns and solutions. A handful of thoughts came up many
times over, and we have included them as the water resources values listed and described
below.
These values were then used to identify “end states,” or goals that the Molokaʻi Water Plan
should try to achieve. Furthermore, water resource principles were developed to guide the
identification and recommendation of actions that will lead to the attainment of the goals,
including the allocation of water resources to future water demands. These values, goals, and
principles are presented here for feedback to ensure that the planning team has an accurate
guide for managing water that is reflective of the community.

8.1

VALUE: Land and water are intimately entwined. Aloha ʻĀina initiatives to
protect and restore the uplands are critical for healthy water resources.

Protecting and restoring mauka areas is vital to healthy water resources. This includes
reforestation across the islands in both denuded forest areas and areas like the West Molokaʻi
mountains that have lost their forests entirely. Watersheds across the island need to be
protected and restored. Management of feral deer herds by decreasing the population and by
fencing important resource areas is important to the health of the island’s natural resources. All
of these efforts are critical to improve water quality, decrease sedimentation damage along the
coastlines and increase aquifer recharge.
GOAL(S)


Healthy forested watersheds

PRINCIPLE(S)

8.2



Molokaʻi’s mauka watersheds are critical for the recharge of ground water aquifers,
streamflows, and fresh water seepage into nearshore ocean environments.



Balanced water use among all users includes uses that require high quality water to
remain in the environment.

VALUE: Honor the ʻāina and what it provides, but also understand its
limitations.

The land will tell us if we are acting in an appropriate manner. When resources are stressed, we
can see it through degraded ecosystems, diminishing streamflows, erosion, and sedimentation
of our nearshore reefs. We must remain vigilant, observe what the ʻāina is telling us, and try to
live within our resources and what the land can provide. Be aware of the signs that tell us that a
resource is in decline and take measures to replenish and restore it.
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GOAL(S)


Sustainable ground water aquifers



Healthy streamflows



High quality water

PRINCIPLE(S)


Observations and information are necessary for the community to manage its resources.



Adaptive management allows us to continually learn and adjust our practices to better
care for natural resources.

8.3

VALUE: Take only what is needed and don’t waste. Mālama the natural
systems so that they are efficient and effective. Always conserve the
resource.

The Molokaʻi community is one of the most conservative users of water in all of the islands.
People understand that water is a critical resource and make efforts to use water thoughtfully.
Aging water systems make it difficult to transport water without leakage and losses. Addressing
the repair and replacement needs of the existing water systems and infrastructure is critical to
water conservation on Molokaʻi.
GOAL(S)


Minimal water waste



Efficient water storage and transmission

PRINCIPLE(S)

8.4



Conservation practices for all water uses reduces the amount of water we need to take
out of the environment.



Repair and replacement of leaking, aging, and inefficient infrastructure reduces waste
and protects the resource.

VALUE: Use technology to make better use of our water and prepare for
anticipated climate change impacts. It is important to provide water to the
Molokaʻi community without diminishing the resource.

Creative reuse and recycling of water resources that are available can help to make each gallon
of water that is already harvested to go further and have more impact. Ideas such as increasing
household graywater use, stormwater capture, and water recycling efforts can help meet
people's water needs without diminishing the resource.
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GOAL(S)


Sustainable ground and surface water extraction.



Resilient water resources that can respond to climate change impacts.

PRINCIPLE(S)


Water reuse provides for some non-potable water needs without extracting additional
ground or surface water.



Diversified water sources improve resiliency in the face of future climate change and its
effects on water demands and sources.

8.5

VALUE: Ask experts from within the community for guidance. Look to the
past to help avoid future mistakes and mismanagement.

There are water experts within the community, and their knowledge and experience is vital to a
successful plan for the future of Molokaʻi’s water resources. Engaging with those who are
knowledgeable of traditional practices, of the existing systems and infrastructure, and of the
decisions that have been made along the way can help to ensure that water planning is well
informed and can avoid repeating mistakes that have been made before.
It is likely not feasible or desirable to unmake all of the existing water systems on the island in
an attempt to reaffirm the ahupuaʻa boundaries, as that would leave most people and places
without reasonable access to this critical resource. However, future decisions about the
placement and use of water systems and water resources should look to the abundance of
knowledge and understanding that is encapsulated in the traditional ahupuaʻa system of land
and resource management.
GOAL(S)


Informed and place-based decision-making

PRINCIPLE(S)

8.6



Area histories and cultural practices can inform us about resources and how they should
be managed.



Regional sustainability leads to smart decisions that protect resources island-wide.

VALUE: ʻĀina momona, strive towards making Molokaʻi abundant, not just
sufficient. Seek to balance aquifer recharge and withdrawal rates.

The goal for Molokaʻi island and its water resources is not just to have enough, but to have in
abundance. Striving for abundance means that for all that will be used, more is put back. Aquifer
recharge is vital and being that almost all of the population of the island relies on groundwater, it
is important that steps are taken to replace what is pumped from the aquifers, and then some.
Recharge initiatives should be implemented by everyone from the major water operators to the
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individual users and all folks in between. ʻĀina momona includes all of the resources, especially
water.
GOAL(S)


Abundant ground water aquifers and streamflows

PRINCIPLE(S)


Watershed management and recharge will ensure healthy aquifers and streams.



Abundant natural resources ensure healthy communities.

8.7

VALUE: Molokaʻi takes care of its own. The community works together to
provide for itself and each other.

Remembering the lessons of Haʻehaʻekū, each person is mindful of the next, ensuring that the
entire community has what it needs to survive. People are willing to share resources if they
know that those receiving the resources are only taking what they need and are just as
concerned for those who are doing the sharing.
GOAL(S)


A community that supports itself and each other

PRINCIPLE(S)


8.8

If people demonstrate mindfulness toward others and dedication to the entire
community, Molokaʻi will come together as it has always done to make sure that
everyone is taken care of.

VALUE: Water sustains life, culture, and the environment and should be
accessible to all.

Molokaʻi residents pay some of the highest water rates in the country. With costs for all goods
increasing exponentially, water, as a necessary resource, should be reliably and affordably
available, particularly for residential and agricultural purposes.
GOAL(S)


Water delivery is affordable

PRINCIPLE(S)


Reliable and affordable water for residential and agricultural purposes provides for
community health and the local economy.
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9

PRELIMINARY WATER RESOURCE OPTIONS

This chapter identifies broad water resource options that have been suggested for consideration
by the Molokaʻi Water Plan. After confirming Water Resource Values, Goals and Principles (see
Chapter 8) with the community, those values and guidelines will be used to determine how
these water resource options should be applied to meet projected future water demands.

9.1

Conservation

Water conservation is an integral part of any water strategy; it ensures responsible use and
minimal waste. This is accomplished through a partnership between water providers and water
users. Water users should engage in responsible practices, using only what is needed, e.g.,
utilizing low-flow fixtures, taking short showers, watering lawns in the early morning or evening
hours, avoiding running the faucet when not needed, and detecting and fixing leaks. Similarly,
water providers can work to detect and repair leaks and reduce evaporation from open ditches
and reservoirs to ensure that no more water is extracted than is absolutely necessary.

9.2

Recycled Water Facilities

Recycled water may be an alternative water source to stream water for non-potable irrigation
needs. The Kualakoʻi Wastewater Treatment Facility (WWTF) provided irrigation water to the
resort landscaping and golf course while the hotel was still operating and had a maximum daily
flow capacity of 160,000 GPD.44 CWRM staff estimated that the existing non-potable water
demand at Kualakoʻi, currently serviced by potable water, is 90,518 GPD and that the future
non-potable irrigation water demand is 96,152 GPD. The Kualakoʻi WWTF has the capacity to
provide more than enough recycled water to service expected future non-potable irrigation
demands, provided that there is enough wastewater entering the facility for treatment.
Maui County operates the Kaunakakai WWRF and provides potable water service from
Kaunakakai to Kawela. While some water customers may use recycled water for irrigation, there
are no large agricultural or irrigation water users in this area. With no large customers for
recycled water, it would be infeasible to produce recycled water from the Kaunakaki WWRF.

9.3

On-Site Water Reuse

The State Department of Health (DOH) defines gray water as wastewater discharged from
“showers and bathtubs, hand-washing lavatories, wastewater that has not contacted toilet
waste, sinks (not used for disposal of hazardous, toxic materials, food preparation, or food
disposal) and clothes-washing machines (excluding wash water with human excreta).” Gray
water from sinks, tub/shower drains, and clothes washers are estimated to be 50 to 80 percent
of the total residential wastewater generated. Gray water reuse can lower per capita demand for
potable water by reserving potable water for potable needs and can reduce wastewater flows in
collection systems that are approaching system capacity.

44

Commission on Water Resource Management, February 15, 2022. Staff Submittal for Commission
Meeting Agenda Item C-1. https://files.hawaii.gov/dlnr/cwrm/submittal/2022/sb20220215C1.pdf
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There is an estimated 2,400+ On-Site Sewage Disposal Systems (OSDS), mostly cesspools, on
Molokaʻi, discharging an estimated 1.2 MGD of effluent. On-site recycling systems would
capture and reuse water that would otherwise flow down the drain into an individual wastewater
system, potentially contaminating ground water and nearshore waters where the effluent seeps
out. The captured water could then be used for non-potable uses such as flushing toilets,
irrigating landscapes, or even supplying cooling systems, thus preserving limited drinking water
supplies for consumption. Therefore, conservation through gray water reuse for residential,
commercial, and government uses can potentially have a noticeable decrease in potable water
demand and sewer collection systems where capacity is an issue. However, in areas where
sewer collection system flows are too low, gray water reuse could have a detrimental impact by
increasing clogging sewer lines, causing spills and odors.
Act 125, passed in July 2017, amends Hawaiʻi Revised Statutes Chapter 342D to require that
every cesspool in the state either be upgraded to a septic or aerobic system or connected to a
sewage system (with certain exemptions) by the year 2050. Therefore, all 2,400+ OSDS on
Molokaʻi will need to be upgraded in the next 30 years. It may make sense to consider gray
water opportunities when upgrading OSDS. The State has a program that provides a $10,000
tax credit to homeowners to replace their cesspool and upgrade to a sewer or septic system if
the cesspool is located within 200 feet of the ocean, streams, or marsh areas, or if it is near
drinking water sources. This tax credit could help with upgrading cesspools to other wastewater
disposal options, but many residents will still find upgrades cost prohibitive.

9.4

Brackish Water for Irrigation

Brackish ground water could potentially be used for small-scale irrigation. The Water
Commission through its water use permit system limits pumping levels by a chloride limit of
1,000 parts per million (ppm) which is considered the upper limit of salinity for tolerance by
landscaping and certain agricultural crops. Brackish water wells could provide such non-potable
water for irrigation and if chloride levels are too high, fresh water could be blended with the
brackish water to get it to an acceptable quality.

9.5

Desalination

Demand for potable water in the West ASYA is currently estimated at 325,000 GPD, with future
2040 water demand projected at 359,000 GPD in the most likely water demand scenario.
However, the West side of Molokaʻi has few freshwater resources: relatively low ground water
sustainable yields, low annual rainfall,45 and few perennial streams, and therefore imports both
its potable and non-potable fresh water from the Central and Southeast regions of the island.
This import of water has raised concerns among residents from the areas where the water is
being withdrawn from, in part because these withdrawals have impacted the health of
ecosystems and therefore traditional and customary practices, and also because it contradicts
ahupuaʻa concepts of self-sustainability.
45

Giambelluca, T.W., Q. Chen, A.G. Frazier, J.P. Price, Y.-L. Chen, P.-S. Chu, J.K. Eischeid, and D.M.
Delparte, 2013: Online Rainfall Atlas of Hawai‘i. Bull. Amer. Meteor. Soc. 94, 313-316, doi:
10.1175/BAMS-D-11-00228.1
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Desalination of seawater or brackish water is one possible option for providing the west side of
Molokaʻi with potable water. There are several small desalination facilities in Hawaiʻi, many for
industrial uses, but a few for drinking water purposes. One drawback of desalinatation
technology is the high energy requirements, making the cost of providing desalinated water
expensive. That said, water customers on the west side already experience extremely high
water rates and photovoltaics could provide a renewable energy source to power desalination
operations.
Additionally, desalination could be an important drought mitigation strategy, providing a reliable
source of water when ground water supplies are stressed. This may prove to be beneficial as
climate change may alter rainfall patterns and drought may become more common in the future.

9.6

Reforest Maunaloa

As mentioned previously, the ground water aquifers on the west side of Molokaʻi are relatively
small, with a combined sustainable yield of four MGD for the entire aquifer sector area.
Sugarcane cultivation in this area was unsuccessful due the lack of fresh water for irrigation and
Maunaloa was eventually converted to pineapple fields, which required little water. Today, the
area is pastureland.
However, chants and stories tell of Puʻu Nana in Kaʻana, the storied birthplace of hula where
lehua forests once covered Maunaloa, and where loulu, generally found in wet forests, grew.
This history tells us that the forests can capture the rains and replenish the aquifer, perhaps
allowing the west side to provide at least some of the fresh water it used to.

9.7

Feral Deer Management

A survey of the deer population would provide a baseline understanding of the numbers of deer
and the areas they are impacting. Due to their high reproduction rate and ability to reproduce
year-round, the deer population would need to be reduced by at least a third every year in order
to maintain the population at its current numbers. Additionally, fencing can be effective in
protecting the most critical watershed areas for aquifer recharge, helping to ensure that ground
water sources are maintained. Any deer management actions will have to consider and partner
with large land owners, including the State forest reserve, where deer populations are the
highest, and hunters, who rely on deer for subsistence.

9.8

Ground Water Development

All of the aquifers on Molokaʻi have an unallocated sustainable yield totaling 71,885,000 GPD
that could technically be developed. That said, an aquifer’s SY may not be able to be fully
developed due to constraints such as the accessibility of potential well sites and cost. For
example, the Northeast Aquifer Sector Area has a combined SY of 44 MGD, but much of it is
inaccessible. Even if the terrain allowed for well sites to be accessed, the transmission of water
from these wells to where demand is located, mostly in the Central and West regions of
Molokaʻi, would make developing such sources very expensive and likely cost prohibitive.
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The Kualapuʻu ASYA has 1,176,000 GPD of unallocated SY but if granted, two pending ground
water use permit applications by Maui DWS and Molokaʻi Public Utilities would cause the SY to
be exceeded by about 416,000 GPD. Any further development of the remaining aquifers would
need to go through a ground water use permit application process with CWRM that would
include not only a declaration of need and requested amounts, but a Ka Paʻakai analysis of
impacts to traditional and customary practices and public hearings.

9.9

Surface Water Diversions

Molokaʻi has many perennial streams, mostly on the Northeast and Southeast sides of the
island, that could potentially be tapped for additional non-potable water sources. Realistically
however, this would be difficult to do, as the process for obtaining a new stream diversion is
complex and lengthy, making it unlikely that small water users would be able to afford the time
and cost needed. Few streams are gaged, making most baseline stream flows unknown. In
addition to this lack of data, instream flow standards would need to be revised to allow for new
diversions and there have been increased calls for fewer diversions and restoration of stream
flows to enhance aquatic and nearshore habitat and fisheries, thus protecting traditional and
customary practices. Therefore, it seems unlikely that additional stream diversions would be a
realistic new source of non-potable water.
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10

NEXT STEPS IN THE PLANNING PROCESS

The planning team will schedule and facilitate a virtual meeting in December 2022 with the
Molokaʻi community to review this Preliminary Draft and confirm the community Values and
Guidelines related to water. Feedback from this meeting, as well as any comments received
throughout an additional comment period, will be used to revise the discussion on issues, as
well as the Water Resource Values and Guidelines. The Draft Molokaʻi Water Plan will
incorporate the updated material from the Preliminary Draft and use it to inform a proposed
water allocation strategy that will identify recommended water sources for identified future uses.
Please send any comments by December 31, 2022, to:
Sherri Hiraoka
Townscape, Inc.
900 Fort Street Mall, Suite 1160
Honolulu, HI 96813
Email: sherri@townscapeinc.com
Phone: 808-550-3892

AND/OR
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ACRONYMS
ASA

Aquifer Sector Area

ASYA

Aquifer System Area

CWRM

Commission on Water Resource Management

DHHL

Department of Hawaiian Home Lands

DOH

Department of Health

DWS

Department of Water Supply

EA

Environmental Assessment

EPA

Environmental Protection Agency

GDE

Ground water Dependent Ecosystem

GPD

Gallons Per Day

IFS

Instream Flow Standards

KMI

Kukui (Molokaʻi), Inc.

MGD

Million Gallons per Day

MIS

Molokaʻi Irrigation System

PWS

Public Water System

RFP

Request For Proposals

SY

Sustainable Yield

USGS

United States Geological Survey

WUP

Water Use Permit

WUPA

Water Use Permit Application

WWTF

Waste Water Treatment Facility
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