HERITAGE RESOURCES
WATERSHEDS, STREAMS, AND WETLANDS
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One of the many waterfalls in East Maui.
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Maui’s Critical Watersheds and Streams
Maui consists of two large-scale watersheds: West Maui and East Maui. One portion of the East Maui
watershed is one of the wettest areas in the State, receiving up to 400 inches of rainfall per year. Maui’s
watersheds are a mix of streams, gulches, aquifers, and rivers varying in size, flow, and connectivity.
Maui’s watersheds and corresponding major streams are outlined in Table 2-2.

Table 2 – 2: Maui’s Major Streams
East Maui Watershed







West Maui Watershed






Waikamoi Stream
Kailua Stream
Hanawī Stream
`Ohe`o Gulch
Makapipi Stream
Palikea Stream

`Īao Stream
Waiehu Stream
Waihe`e River
Waikapū Stream
Honokōhau Stream

CHALLENGES AND OPPORTUNITIES
Integrated
Watershed
Management

Maui’s nearshore waters and marine life are dependent on functioning watersheds.
Without healthy watersheds as a buffer, soil and sediment can erode and flow into
nearshore reefs and ocean waters, smothering coral reef colonies. Such runoff can
also cause the temperature of the water column to rise, in turn degrading the habitat
and marine-life spawning areas.
The East Maui Watershed Partnership, West Maui Mountains Watershed
Partnership, and the Leeward Haleakalā Watershed Restoration Partnership are
existing watershed-based partnerships that coordinate the efforts of various
government agencies, private businesses, and conservation organizations. These
partnerships develop long-term resource inventories and management plans for their
respective watersheds. The County of Maui, as a member of these partnerships,
should continue to support their efforts and utilize the valuable inventories and plans
they develop.

Point and NPS
Pollution

Polluted runoff from urban and agricultural activities, commonly referred to as NPS
pollution, degrades water quality. Such pollution and erosion impacts plants,
animals, and human users of a watershed from upper elevations down to coastal
lands and nearshore waters.
To mitigate NPS pollution from agricultural operations, the County should actively
partner with the State to implement the Department of Health’s Pollution Prevention
Plan, which provides incentives to farmers who prepare plans to address such issues
as erosion control, nutrient and pesticide management, runoff from confined animal
facilities, grazing management, and irrigation.
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Aquatic habitats ecologically link together most of the terrestrial habitats. The flow
of water from mountaintops transports nutrients, organic matter (energy), and water
down through the various forested habitats into estuaries and wetlands at low
elevations and then finally into the sea. This organic energy from dead plants and
animals fertilizes the growth of plants and animals in lower-elevation habitats; the
streams and groundwater flow provide water for plants and animals throughout the
ecosystem. Many native freshwater aquatic animals migrate between the ocean,
estuaries, and upper reaches of streams as part of their life cycle, as noted in
Hawai’i’s Comprehensive Wildlife Conservation Strategy (2005) (Wildlife Study).7

Ginger-dominated forest, Waikamoi Preserve.

Loss of
Riparian
Biodiversity

Land conversion of Upcountry forested lots for residential uses removes trees and
vegetation, which increases erosion and stormwater runoff. Mature trees are often
removed to enhance vistas from a parcel and to make grading and utility installation
easier. Yet, when trees are removed, erosion is increased, and sediment and stones
flow into headland streams. The reduction or increase of vegetation at higher
elevations can significantly impact the amount of available fresh groundwater.
When fog is able to condense on trees and other vegetation, it can increase total
annual precipitation by as much as 30 percent.8
Invasive species threaten the health of Maui’s watersheds. Non-native species may
out-compete native species or may directly harm native species through predation
or infection. Miconia, a fast-growing, weedy tree from South and Central America,
has caused serious damage on Maui by destabilizing watersheds and inducing
landslides.

7

Department of Land and Natural Resources (2005). Hawai`i’s Comprehensive Wildlife Conservation Strategy.
Meher-Homji, V.M. (1991). Climatic Change; Probable Impact of Deforestation on Hydrological Processes (Stanford
University, Palo Alto).
8
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Feral ungulates, or wild hooved animals, such as boars, goats, axis deer, and mouflon,
can drastically alter watersheds by eating understory plants down to their roots,
leaving barren land susceptible to erosion.
Maui’s watersheds are threatened by unregulated land conversion. These key threats
are negatively impacting the health of the island’s watersheds. The incidence of
increased population and subsequent demand for residential land will prompt the need
for long-range planning and vigilant management to ensure the health of watersheds
and streams for future generations.

Inappropriate
Development

The implementation of an island-wide directed-growth strategy that channels growth
to areas suitable for urban development provides one mechanism to protect the natural
integrity of Maui’s critical watersheds. Overall, development within Maui’s critical
watersheds will be discouraged. When development or subdivision of land does
occur on agricultural lands or within the State Conservation District, the County or
State should require documentation that development of areas susceptible to high
erosion and sediment loss will be avoided.
To further protect the resource, conservation subdivision design (CSD) plans and the
incorporation of low-impact development (LID) techniques should be considered.
This could be accomplished through the establishment of an overlay district applied to
Maui’s critical watershed areas. CSD plans and LID techniques include the
following: clustering development; utilizing innovative stormwater- and wastewatermanagement techniques such as rain gardens, vegetated swales, and neighborhoodscale wastewater-disposal systems; avoiding sensitive environmental features;
buffering streams from development; limiting impervious surfaces; reducing
driveway and roadway widths; and minimizing lawn coverage and tree removal.

East Maui Irrigation Company ditch next to Hāna Highway.
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Diversion and
Damming

A stream’s natural flow can be altered through diversion and damming, affecting the
overall watershed by compromising the vitality of its flora and fauna. Many of
Maui’s streams are diverted for agricultural irrigation and domestic use. According to
the Wildlife Study, Maui has the highest number of diverted streams in the State.
Diversion results in reduced stream flow and a rise in water temperature, thus
negatively affecting many aquatic species.
With the high number of diverted streams on Maui, it is necessary to take proactive
steps to protect endemic aquatic species and their spawning grounds. The County
should work with State agencies to “protect baseline stream flows for perennial
streams, and support policies that ensure adequate stream flow to support Native
Hawaiian aquatic species, traditional kalo cultivation, and self-sustaining ahupua`a”,
consistent with the policy established at page 46 of the Countywide Policy Plan.

SUMMARY OF WATERSHEDS, STREAMS, AND WETLANDS ISSUES
Many of Maui’s streams and watersheds are privately controlled, while water resources are held in public
trust for the people. Some of the major watershed, stream, and wetland issues facing Maui include:







Absence of a comprehensive and integrated approach to watershed management
Watershed pollution from point and nonpoint sources
Loss of riparian biodiversity
Inappropriate development near and around sensitive habitats that support native, endangered,
and endemic species habitat
Stream diversion, damming, and alteration resulting in a disruption of the hydrologic cycle

GOAL, OBJECTIVES, POLICIES, AND ACTIONS
Goal:
2.3

Healthy watersheds, streams, and riparian environments.

Objective:
2.3.1

Greater protection and enhancement of watersheds, streams, and riparian environments.

Policies:
2.3.1.a

All present and future watershed management plans shall incorporate concepts of
ahupua`a management based on the interconnectedness of upland and coastal
ecosystems/species.

2.3.1.b

Continue to support and be an active member of watershed partnerships.

2.3.1.c

Support the establishment of regional water trusts, composed of public and private
members, to manage water resources.

2.3.1.d

Support regulations to require developments to utilize ahupua`a management practices.
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2.3.1.e

Work with private and non-profit entities to educate the public about the connection
between upland activities within the watershed and the impacts on nearshore ecosystems
and coral reefs.

2.3.1.f

Provide adequate funding and staff to develop and implement watershed protection plans
and policies, including acquisition and management of watershed resources and land.

2.3.1.g

Encourage the State to mandate instream assessment to provide adequate water for native
species.

2.3.1.h

Maui will protect all watersheds and streams in a manner that guarantees a healthy,
sustainable riparian environment.

Implementing Actions:
2.3.1-Action 1 Develop, regularly update, and adopt watershed management plans for regions of the
island not covered by existing plans.
2.3.1-Action 2 Work with the State and Federal government to ensure instream assessment to assure the
reproductive system/cycle for Native species and for other purposes.
Objective:
2.3.2

Decreased NPS and point source pollution.

Policies:
2.3.2.a

Enforce water pollution related standards and codes.

2.3.2.b

Support the use of LID Techniques such as those described in the State of Hawai`i LID
Practitioner’s Guide (June 2006), as amended.

2.3.2.c

Encourage farmers and ranchers to use agricultural BMPs to address NPS pollution.

Implementing Actions:
2.3.2-Action 1 Adopt standards to reduce the amount of nutrients that enter watersheds, and encourage
the reduction of landscape fertilizers and pesticides.
2.3.2-Action 2 Develop updated grading BMPs that are appropriate for Maui.
2.3.2-Action 3 Implement the Pollution Prevention Plan (PPP) program, which provides incentives for
agricultural operations to prevent runoff and nonpoint source pollution.
Objective:
2.3.3

Preserve existing wetlands and improve and restore degraded wetlands.

Policies:
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2.3.3.a

Prohibit the destruction and degradation of existing upland, mid-elevation, and coastal
wetlands.

2.3.3.b

Support and fund wetland protection and improvement, and restoration of degraded
wetlands.

2.3.3.c

Where applicable, require developers to provide a wetland protection buffer and/or other
protective measures around and between development and wetland resources.

Implementing Actions:
2.3.3-Action 1 Develop standards for appropriate buffers and/or other protective measures for
development near or around wetlands.
2.3.3-Action 2 Enact ordinances to ensure no net loss of wetlands.
2.3.3-Action 3 Enforce no net loss of wetlands and improve degraded wetlands.
2.3.3-Action 4 Assist in the preservation and enhancement of Keālia and Kanahā-Mauoni Ponds; Lā’ie,
Kalepolepo, Nu’u, Ukumehame, Olowalu, Launiupoko, and Mākena wetlands; and other
wetland areas.
Objective:
2.3.4

Greater preservation of native flora and fauna biodiversity to protect native species.

Policies:
2.3.4.a

Work with appropriate agencies to eliminate feral ungulate populations and invasive
species.

2.3.4.b

Encourage the State to provide adequate funding to preserve biodiversity, protect native
species, and contain or eliminate invasive species.

2.3.4.c

Support the work of conservation groups and organizations that protect, reestablish,
manage, and nurture sensitive ecological areas and threatened indigenous ecosystems.

Implementing Actions:
2.3.4-Action 1 Develop tree protection regulations that restrict the removal of vegetation outside of
identified building envelopes/protected areas.
2.3.4-Action 2 Develop strategic partnerships with conservation groups and organizations to maximize
Federal, State, County, and private funding; and increase cooperation to achieve
conservation goals.
Objective:
2.3.5

Limited development in critical watershed areas.
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Policies:
2.3.5.a

Discourage development and subdivision of land within critical watersheds and in areas
susceptible to high erosion and sediment loss.

2.3.5.b

Designate critical watershed areas as conservation lands.

2.3.5.c

Strongly encourage new subdivisions and developments that are proximate to
environmentally sensitive watershed resources to prepare and implement CSD plans.

Implementing Actions:
2.3.5-Action 1 Develop tools, such as CSD plans, to protect watershed resources and sensitive habitats.
2.3.5-Action 2 Identify and map critical watersheds, sensitive habitats, and those areas susceptible to
high erosion and sediment loss.

Objective:
2.3.6

Enhance the vitality and functioning of streams, while balancing the multiple needs of the
community.

Policies:
2.3.6.a

Protect and enhance natural streambeds and discourage stream alteration.

2.3.6.b

Work with appropriate agencies to establish minimum stream flow levels and ensure
adequate stream flow to sustain riparian ecosystems, traditional kalo cultivation, and selfsustaining ahupua`a.

2.3.6.c

Respect and participate in the resolution of native Hawaiian residual land and water
rights issues (kuleana lands, ceded lands, and historic agricultural and gathering rights).

2.3.6.d

Ensure that stream flows implement laws and policies found in the State Constitution and
Water Code.

2.3.6.e

Work with appropriate agencies and stakeholders to establish minimum stream flow
levels, promote actions to support riparian habitat and the use of available lo`i, and
maintain adequate flows for the production of healthy kalo crops.

Implementing Actions:
2.3.6-Action 1 Compile and update data on the needs of the multiple users of water.
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