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16.0 KO`OLAU AQUIFER SECTOR AREA
The Ko`olau Aquifer Sector Area (ASEA) encompasses approximately 134 square miles
underlying the eastern and northern flanks of Haleakalā. The Ko`olau ASEA is comprised of four
groundwater Aquifer System Areas (ASYA): Ha`ikū, Honopou, Waikamoi, and Ke`anae. The
northern boundary stretches from Ha`ikū to Ke`anae; the southern boundary stretches up into
Haleakalā Crater. The 2015 population of the Ko`olau ASEA was 11,892 residents, which
includes: a portion of the population (10,824) of the Pā`ia-Ha`ikū Community Plan [CP] area
that amounts to 91 percent of the Ko`olau ASEA's total population; a small portion of the
Makawao-Pukalani-Kula CP population (701) that accounts for 5.9 percent of the Ko`olau ASEA
population; and a small portion of the Hāna CP area's population (368), which accounts for 3.1
percent of the Ko`olau ASEA's total population. The population of the Ko`olau ASEA is projected
to increase by 3.6 percent to 12,321 by 2035. The WUDP uses hydrologic units for presentation
and analysis consistent with state requirements for updating the plan. The corresponding
geographic areas of the Ko`olau ASEA encompass all or portions of the various moku of Ko`olau,
Hamakualoa, Kula; and to lesser extents Kahikinui, Kipahulu, Kaupo, Honua`ula; and their
underlying ahupua`a. Agricultural activities are limited within most of the Ko`olau ASEA, and are
generally confined to grazing cattle in pasture land and a small number of nurseries and
diversified agriculture (including traditional taro cultivation) on small tracts of land.

16.1 PLANNING FRAMEWORK
16.1.1 Key Issues
Open public meetings and workshops during 2016 identified key issues and concerns for the
Hāna region, including the Ko`olau ASEA. Many of the issues raised pertain to stream diversions
from the Ko`olau ASEA that are ultimately transported to Central and Upcountry Maui. While
overlapping, key issues identified for the Ko`olau community and water resources within the
Ko`olau ASEA relate to watershed management and participation by the local community;
maintenance of traditional resource management using the ahupua`a system and ensuring that
traditional and customary practices are safe guarded. Projected increases in public water use
are relatively modest, with an anticipated 3.6 percent increase in population growth for the
Ko`olau ASEA.1 However, public water use in the Central ASEA relies on Ko`olau surface water
resources conveyed via various aqueduct systems. A key issue for the region is providing
1

County of Maui, Final Draft Socio-Economic Forecast, Maui County Planning Department, Long Range Planning
Division, 2014, based on the weighted averages (per capita populations in each community plan area) of the
following community plan areas: (1) the 1994 Hāna Community Plan; (2) the 1996 Makawao-Pukalani-Kula
Community Plan; and 3) the 1995 Pā`ia-Ha`ikū Community Plan.
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affordable water for future needs, providing for taro lo`i and other public trust uses during
droughts, and managing resources in a sustainable way. Region specific input received at
community meetings, via surveys and at policy board meetings generally focused on the
following issues:
Public/Community Meeting Issues
The following issues were fielded at community meetings and workshops.
















Transport of water from the Ko`olau ASEA to upcountry and central Maui is an issue for all
of the affected communities.
Watershed protection and its prioritization is a key issue, including invasive alien plant
control, ungulate control, and reforestation via watershed partnership programs.
Maintaining access to lands for gathering, hunting and other native Hawaiian traditional and
customary practices should be implemented.
Improving the understanding of the concepts of "precautionary planning" to reduce and
adapt to the effects of drought and climate change upon water resource availability and
quality is important.
Adapting future populations to local water resource conditions, integrating conservation
and the use of alternative resources should be pursued.
Water needs of DHHL should be considered in general and in accordance with the 2017
State Water Projects Plan.
Consultation and coordination with Native Hawaiian community/moku and local experts on
resource management and invasive species removal should be prioritized.
"Wai" (water) as a vital cultural and sustaining resource for humans and nature.
Maui’s natural beauty, native ecology and cultural heritage should be a source of pride: to
reside in one of the most beautiful and distinctive places in the world, valuing protection of
Maui’s native ecology as essential to preserving the island’s beauty and cultural history,
including its agrarian roots.
Because Maui is blessed with abundant groundwater, streams and ocean resources to serve
its diverse needs, efforts should be made to maintain the sustainability of water resources.
An abundant, high-quality water supply should be provided for all of Maui's needs.
Make efforts to respect and implement the Public Trust doctrine and State Water Code as a
foundation for water planning.
The "water kuleana" of all Mauians creates responsibilities as well as rights.

Community Plan Issues
This section describes key problems and opportunities, formulated by the 1992 Citizens
Advisory Committee, provides the underlying basis for the planning goals, objectives and
policies which are described later.2
2

County of Maui, Pā`ia-Ha`ikū Community Plan, 1994, page 10.
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The development of new ground water sources in Ha`ikū to service the Central Maui area of
Wailuku-Kahului and Kihei-Makena raises a concern over the allocation of water resources
to these other regions if and when the present and future needs of the Pa`ia-Ha`ikū area are
not met.3
Protect and maintain a rural character distinct from the city-like form of other urban
communities on Maui by incorporating a small town or village development, such as the
neotraditional form of town planning with an emphasis on defined growth limits and mixed
uses, organized and designed for pedestrian and bicycle mobility and comfort.4
Expand opportunities for diversified agriculture, "rural light industry," "cottage-scale"
businesses and other small-scale, owner-operated businesses.5
A primary concern for Makawao-Pukalani-Kula residents is the limited development of
water resources and a distribution system to meet the needs of the region. The proper
allocation of water resources is considered essential to, in order of priority: (1) preserve
agriculture as the region’s principal economic activity, promote diversified agricultural
activities, and effectively encourage the development of Department of Hawaiian Home
Lands (DHHL) parcels; and (2) ensure the long-term viability of the region’s residential and
economic base.6
Water use in the Upcountry region is recognized as having impacts on the streams of East
Maui and the agricultural activities of the central valley. A comprehensive water
management strategy must be developed to strike a balance between the various interests
and accommodate environmental, agricultural and residential needs of all neighboring
regions.7

16.1.2 Plans, Goals, Objectives and Policies
The Ko`olau ASEA implements the Maui County General Plan and is subject to the plans, goals,
policies and objectives discussed in Chapter 3 of the Water Use and Development Plan (WUDP).
The Maui Island Plan (MIP) addresses island-wide issues and does not identify goals, objectives
and policies that are specific to Ko`olau. All goals and objectives adopted in Chapter 6.3 of the
MIP are consistent with the broad planning objectives of the WUDP as shown in the matrix of
WUDP Part I, Appendix 2 “County Plan Policy and Programs Relevant to the WUDP, and
Consistency with the Planning Objectives”. The Ko`olau ASEA contains areas that fall under
three different community Plans: (1) the 1994 Hāna Community Plan; (2) the 1996 MakawaoPukalani-Kula Community Plan; and 3) the 1995 Pā`ia-Ha`ikū Community Plan.

3

County of Maui, Pā`ia-Ha`ikū Community Plan, 1994, page 11, cited as a "problem," also cited as an
"interregional issue," page 12.
4
Ibid, page 12, cited as an "opportunity."
5
Ibid.
6
County of Maui, Makawao-Pukalani-Kula Community Plan, 1996, page 12, cited as a "problem."
7
Ibid, cited as an "interregional issue, page 15.
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The 1994 Hāna Community Plan
The 1994 Hāna Community Plan reflects regional issues expressed at the community meetings
for the WUDP. Community plan goals and policies related to water resources and use are
summarized below.
Water Resources
Goal:
Protection and management of land, water and ocean resources.
Objectives and Policies







Protect, preserve and increase natural marine, coastal and inland resources, encouraging
comprehensive resource management programs.
Recognize residents’ traditional uses of the region’s natural resources, which balance
environmental protection and self-sufficiency.
Discourage water or land development and activities which degrade the region’s existing
surface and groundwater quality.
Encourage resource management programs that maintain and re-establish indigenous and
endemic flora and fauna.
Protect, restore and preserve native aquatic habitats and resources within and along
streams.
Ensure that groundwater and surface water resources are preserved and maintained at
capacities and levels to meet the current and future domestic, agricultural, commercial,
ecological and traditional cultural demands of each area in the Hāna District.

Water Availability and Use
Goal:
Timely and environmentally sensitive development and maintenance of infrastructure systems,
including the provision of domestic water.
Objectives and Policies




Improve water source and delivery facilities to ensure that water supplied to the region's
residents and visitors is of the highest quality.
Identify water service area expansion needs in the Hāna region.
Encourage water conservation measures by residents and businesses.

6

The 1996 Makawao-Pukalani-Kula Community Plan
Water
Goal:
The timely and environmentally sensitive development and maintenance of infrastructure
systems which protect and enhance the safety and health of Upcountry’s residents and visitors,
including the provision of domestic water, utility and waste disposal services, and effective
transportation systems which meet the needs of residents and visitors while maintaining the
region’s rural character.
Objectives and Policies
















Prioritize the allocation of water as new resources and system improvements become
available as follows: (a) for maintenance and expansion of diversified agricultural pursuits
and for the Department of Hawaiian Home Lands projects; and then (b) for other uses
including development of new housing, commercial and public/quasi-public uses.
Encourage a flexible and comprehensive water management approach that recognizes the
various collection and delivery improvements as one cohesive system.
The Department of Water Supply shall expand water supply and distribution systems,
including catchment systems, in accordance with the directions set forth in the MakawaoPukalani-Kula Community Plan.
Restrict the use of any water developed within or imported to the Upcountry region to
consumption within the Upcountry region, with exception provided for agricultural use.
Recognize and support the immediate allocation of water resources for Department of
Hawaiian Home Lands projects and agriculture.
Seek expanded municipal withdrawal from the lowest cost source to serve the Upcountry
region.
Support the development of separate domestic and irrigation water systems.
Explore the development of alternative water sources (e.g., grey water, catchment systems,
etc.) to meet the needs of diversified agriculture, businesses and residents.
Encourage the construction of additional storage capacity by the Department of Water
Supply, commercial developers, and individual farmers to help alleviate the inadequate
water supply.
Recognize the importance of the forested watershed areas and that their health and wellbeing are vital to all the residents of the Upcountry area.
Explore a comprehensive reforestation program to increase and catch more rainwater for
the Upcountry area.
Encourage cooperative efforts among Federal, State, and County agencies, and developers
to ensure that water storage and delivery needs of the region are met in a timely and
orderly manner.
7

The 1995 Pā`ia-Ha`ikū Community Plan
Water
Goal:
An adequate supply of potable and irrigation water to meet the needs of the region.
Objectives and Policies








Increase water storage capacity with a reserve for drought periods.
Ensure that adequate water capacity is available for domestic and agricultural needs of the
region.
Ensure that the development of new water sources does not adversely affect in-stream
flows.
Continue the conversion to drip irrigation in sugar cane fields, provided that the practice
complies with soil conservation standards.
Improve the existing potable water distribution system and develop new potable water
sources prior to further expansion of the State Urban District boundary or major subdivision
of land in the State Agricultural or Rural Districts.
Ensure adequate supply of groundwater to residents of the region before water is
transported to other regions of the island.

16.2 Physical Setting
16.2.1 Climate and Geology
Ko`olau is located on the younger of Maui Island's two mountain ranges on the East Maui
Volcano known as Haleakalā. The volcanism of the area is considered dormant.8 The rainy
eastern slope where the Ko`olau Aquifer Sector Area (ASEA) is located has valleys that are
separated by broad areas and ridges.9 At middle and lower altitudes of Haleakalā, forests cover
much of the wet windward slopes.10 The lush tropical growth and deep erosion along the
Ko`olau coastline contrast vividly with Haleakalā's dry southwest shore. Most of Ko`olau's lower
areas consist of seacoast cloaked in tropical forest. Mountains obstruct trade-wind air flow and
create wetter climates on north- and northeast-facing (windward) mountain slopes where
much of Ko`olau is positioned.11 Persistent trade winds and orographic lifting of moist air result
in recurrent clouds and frequent rainfall on windward slopes and near the peaks of all but the
8

Macdonald, G.A., Abbott, A.T., and Peterson, F.L., 1983, Volcanoes in the sea (2d ed.): Honolulu, Hawai‘i,
University of Hawai‘i Press, page 517.
9
Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, page 5, http://dx.doi.org/10.3133/sir20145168.
10
Ibid, page 7.
11
Sanderson, Marie, 1993, Introduction, chap. 1 of Sanderson, Marie, ed., Prevailing trade winds: Honolulu,
Hawai‘i, University of Hawai‘i Press, page 1–11.
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tallest mountains of the Hawaiian Islands.12 When trade winds are present, the vertical
development of clouds is restricted by the trade-wind inversion layer. The altitude of the
inversion, however, varies over time and space and is affected by thermal circulation patterns,
such as land and sea breezes.13 Most of Maui is usually immersed in the moist air layer below
the inversion. On Haleakalā, mean rainfall exceeds 200 inches per year on mid-altitude
windward slopes. Rainfall is extremely variable in the sector. The Ke`anae ASYA includes a small
portion of Haleakalā Crater, where rainfall in the cool dry upper elevations is about 50 inches
per year. On average, USGS data indicates rainfall ranges from 101-454 inches per year, making
the Ko`olau ASEA Maui Island's rainiest ASEAs and one of the wettest places in Hawai`i. The
heaviest rainfall is in the Ke`anae ASYA, where it rains as much as 454 inches per year. The
cooler, dryer upper elevations may have as little as 101 inches of rain per year. 14
The only road in and out of Ko`olau, Highway 360, winds past changing landscapes mostly
consisting of tropical rainforests perched upon intensely steep cliffs. On at least four occasions,
fluid lava flows followed Ke`anae Valley to the coast, with the youngest flow, 10,000 years ago,
having built most of the modern Ke`anae Peninsula. The landscape changes near milepost 24,
where the road passes Haleakalā's east rift zone. Dozens of cinder cones and lava flows of Hāna
and Kula basalt create a terrain hundreds of thousands of years younger than the one on older
volcanic rocks.15
16.2.2 Water Resources
Climate, hydrology, geology and human activities affect the hydrologic cycle and the
interconnected surface and ground water systems. Perennial and intermittent streams on
windward Haleakalā are generally fed by abundant rainfall and groundwater discharge.16
Sustainable yield for aquifer systems adopted by CWRM in 2008 are deemed reasonable for
planning purposes until more detailed geologic and hydrologic information is available.17
Stream flow has been extensively assessed in the Ko`olau ASEA. Occurrence of groundwater in
the Hānawi watershed in Nahiku was evaluated extensively, as was groundwater occurrence
and contribution to stream flow from Maliko Gulch in the west to Makapipi stream in the east.
On northeast Haleakalā, in the area between Makawao and Ke`anae Valley, fresh saturated
groundwater occurs as perched, high-level water held up by relatively low-permeability
12

Giambelluca, T.W., Nullet, M.A., and Schroeder, T.A., 1986, Rainfall atlas of Hawai‘i: Hawai‘i Department of Land
and Natural Resources, Division of Water and Land Development Report R76, page 267
13
Giambelluca, T.W., and Nullet, Dennis, 1991, Influence of the trade-wind inversion on the climate of a leeward
mountain slope in Hawai`i: Climate Research, v. 1, p. 207–216.
14
Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, page 38, http://dx.doi.org/10.3133/sir20145168.
15
Hazlett, Richard W. and Hyndman, Donald W., Roadside Geology of Hawai'i, page 129.
16
Gingerich, S.B., 1999a, Ground water and surface water in the Haiku area, East Maui, Hawai`i: U.S. Geological
Survey Water-Resources Investigations Report 98–4142, 38 p.13 ; Gingerich, S.B., 1999b, Ground-water occurrence
and contribution to streamflow, northeast Maui, Hawai`i: U.S. Geological Survey Water-Resources Investigations
Report 99–4090, 69 p.
17
Commission on Water Resource Management, Water Resources Protection Plan 2008 page 3-87
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geologic layers above an unsaturated zone,18 and a freshwater-lens system underlain by
seawater.19 The perched groundwater is several tens of feet below the ground surface within
layers of thick lava flows, ash, weathered clinker beds, and soils. Collectively, this assemblage of
layers has low permeability that impedes the downward movement of the perched, high-level
groundwater. An unsaturated zone and a freshwater-lens system are beneath the high-level
groundwater. The freshwater-lens system is located within high-permeability basalt lava flows
and has a water table that is several feet above sea level. In the area between Ke`anae Valley
and Nāhiku, the groundwater system appears to be saturated above sea level to altitudes
greater than 2,000 ft.20
Groundwater Recharge
Groundwater recharge describes the amount of water that travels from the air, through the
soil, and ultimately into the groundwater and aquifers. The 2014 USGS study, Spatially
Distributed Groundwater Recharge Estimated Using A Water-Budget Model For The Island of
Maui, Ko`olau, 1978–2007, reassessed average climate conditions on recharge using 2010 land
cover. For this study, direct recharge was defined as water that passes directly to the
groundwater system, completely bypassing the plant-root zone. Hence, direct recharge was not
subject to direct runoff or evapotranspiration processes.21 In 2017, USGS discovered an error in
data that affected published groundwater-recharge estimates for Maui and other islands. The
recharge estimated for 1978 – 2007 rainfall and 2010 land-use conditions were revised and
made available for reference, pending publication of a revised report. The corrected data is
reflected in the table and chart below. Of Maui’s total mean recharge for average climate
conditions, 60 percent occurs in the Ko`olau and Hāna ASEA's on windward Haleakalā.22 A
drought condition scenario modeled for the Ko`olau ASEA based on rainfall during the 1998–
2002 period yielded a 21 percent reduction in recharge sector-wide, compared to average
climate conditions.
Table 16-1 Ko`olau ASEA Groundwater Recharge Estimates Drought and Average Conditions
Recharge

Recharge

% Decrease

Average Climate
Conditions (mgd)

Drought Climate Conditions (mgd)

Drought Climate Conditions

404

319

21

18

Gingerich, S.B., 1999b, Ground-water occurrence and contribution to streamflow, northeast Maui, Hawai`i: U.S.
Geological Survey Water-Resources Investigations Report 99–4090, 69 p.
19
Gingerich, S.B., 1999a, Ground water and surface water in the Haiku area, East Maui, Hawai`i: U.S. Geological
Survey Water-Resources Investigations Report 98–4142, 38 p.
20
Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, 53 p., http://dx.doi.org/10.3133/sir20145168.
21
Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, 30 p., http://dx.doi.org/10.3133/sir20145168.
22
Ibid 49 p.,

10

Figure: 16-1 Average Mean Recharge under Average Climate and Drought Conditions by
Aquifer System, Percent Recharge Reduction during Drought, and Sustainable Yield (mgd)
Average Recharge

Drought Recharge

Sustainable Yield

250

200

-20%

MGD

150

100

50

-17%
-29%

-23%

0
Ha‘ikū

Honopou

Waikamoi

Ke‘anae

Source: CWRM 2008 Sustainable Yields

The Pacific Regional Integrated Sciences and Assessments’ (Pacific RISA) Maui Groundwater
Project is an interdisciplinary research effort to inform decisions about the sustainability of
groundwater resources on the island of Maui under future climate conditions. A new hydrologic
model is being used to assess the impact of changing climate and land cover on groundwater
recharge over the island. Preliminarily future climate projections for Maui Island suggest that
wet areas get wetter with mean annual rainfall increases. Scientists’ confidence in trends and
changes to rainfall and associated recharge is relatively low. No stream flow projections are
available for the coming century. The impact on recharge and stream flow from climatic
changes at the time of this plan is highly uncertain.
Groundwater Availability
The groundwater sustainable yield (SY) is the maximum rate that groundwater can be
withdrawn without impairing the water source as determined by the Commission on Water
Resources Management (CWRM). Generally, SY is conservatively set at the low end of the
estimated range of predicted sustainable yields for an aquifer. Updated SY for the entire state
is under review for the pending 2017 State Water Resource Protection Plan.
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Table 16-2 Sustainable Yields for Ko`olau Aquifer System Areas (ASYAs)
Ko`olau Aquifer

Aquifer

System Area (ASYA)

Code

Ha‘ikū
Honopou
Waikamoi
Ke‘anae

Sustainable Yield Range

2008 WRPP Sustainable
Yield (mgd)

60401

27*

27

60402

25-26

25

60403
60404

40*
83*

40
83

Source: CWRM, State Water Resource Protection Plan, June 2008, page 3-66.
*No range given for this

Table 16-3 Pumpage by Well Type for Ko`olau Aquifer System Areas (ASYAs)
Aquifer

Domestic

Industrial

Agriculture

Irrigation

Municipal
County

Municipal
Private
Public

Municipal
Total

Total

Ha`ikū

0.007

0

0.0139

0.0017

0.811

0.005

0.816

0.839

Honopou

0.0007

0

0

0

0.0098

0.0097

0.0104

Waikamoi

0

0

0

0

0

0

0

0

Ke`anae

0

0

0

0

0.066

0

0.066

0.066

Ko`olau
Total

0.0078

0

0.0139

0.0017

0.877

0.0149

0.892

0.916

% of Total

0.85%

0%

1.52%

0.19%

95.81%

1.63%

97.44%

100%

Source: CWRM Well Database 2014 and revised SY figures for 2016 WRPP

CWRM ranks the SY values according to the degree of confidence that CWRM places on the
number, ranging from (1) most confident to (3) least confident. The degree of confidence is
directly related to the type, quality and quantity of hydrologic data used in the SY
determination. Other than the Ha`ikū ASYA that was ranked as (2) moderately confident23,
CWRM ranked all other aquifer systems in this sector (3) least confident, recognizing that there
is significant uncertainty associated with the SY due to the lack of hydrogeologic and pumpage
information.24
23

Sufficient data or studies are available to indicate that the adopted Sustainable Yield is not likely to overestimate
the true Sustainable Yield of the aquifer system area. However, more detailed studies are required to better refine
the potential range of Sustainable Yields. Source: CWRM, Water Resources Protection Plan, 2008 pp 3-86.
24
CWRM, Water Resources Protection Plan, 2008 pp 3-82.
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Sustainable yield does not include water transfers, such as irrigation return flow. Groundwater
for municipal services is developed and utilized within the Ha`ikū and Ke`anae ASYAs, and
surface water is conveyed from the Waikamoi ASYA to the Central ASEA via an aqueduct
system. Planned growth areas within Rural Service Center, Country Town and Rural Growth
Boundaries and proposed development projects are confined to the Ha`ikū ASYA. Significant
surface water is transported from Ko`olau ASEA to Central ASEA. Additionally, surface water is
transported via the Nahiku Tunnel located by Makapipi Stream from the Kuhiwa ASYA located
within the Hāna ASEA to the adjacent Ke`anae ASYA located within the Ko`olau ASEA. The
graphics below show the relationship between aquifer systems, watersheds, streams, moku,
Maui Island Plan growth boundaries and development projects.
Figure 16-2 Ko`olau ASEA Relationship of Aquifer System Areas (ASYA) and Sustainable Yield
to Maui Island Plan Growth Boundaries and Development Projects

The surface water hydrologic units, generally referred to as watersheds, are shown below
primarily for reference purposes.
13

Figure 16-3 Ko`olau ASEA Relationship of Aquifer System Areas, Watersheds, and Moku

Surface Water Availability
Streams in the Ko`olau ASEA generally originate in the wet uplands of Haleakalā and flow
toward the coast. Streams on windward Haleakalā are fed by abundant rainfall and
groundwater discharge.25 In the area between Makawao and Ke`anae Valley, groundwater
discharges to streams from a perched, high-level saturated groundwater system.26 East of
Ke`anae Valley, groundwater discharges to streams from a vertically extensive freshwater-lens
25

Gingerich, S.B., 1999b, Ground-water occurrence and contribution to streamflow, northeast Maui, Hawai`i: U.S.
Geological Survey Water-Resources Investigations Report 99–4090, 69 p.
26
Gingerich, S.B., 1999a, Ground water and surface water in the Haiku area, East Maui, Hawai`i: U.S. Geological
Survey Water-Resources Investigations Report 98–4142, 38 p.

14

system.27 Water is diverted from many streams on windward Haleakalā and, prior to the closing
of Hawaiian Commercial & Sugar, was mainly used to irrigate sugarcane in the isthmus. The
diversions are now primarily used as a source of domestic water supply and diversified
agricultural activities for the Central ASEA. Stream reaches on leeward Haleakalā tend to be
ephemeral.28
The surface water hydrologic units (a surface drainage area or a ground water basin or a
combination of the two),29 generally referred to as watersheds, and historically referred to as
ahupua`a,30 are shown below primarily for reference purposes. A watershed unit is comprised
of a drainage basin (or basins) which include both stream and overland flow, whose runoff
either enters the ocean along an identified segment of coastline (coastal segment) or enters an
internal, landlocked drainage basin. The watershed units for an island are defined so that all
segments of coastline are assigned to a unique watershed unit and so that all areas of an island
are assigned to one, and only one, watershed unit.31 There are 37 surface water hydrologic
units (i.e. watershed units) within the Ko`olau ASEA.32 There are 36 streams in the Ko`olau ASEA
that are classified as perennial.33 Of these streams, 31 are considered continuous and 5 are
considered intermittent.34 There are 11 USGS gages on streams in this sector.

27

Meyer, William, 2000, A reevaluation of the occurrence of ground water in the Nahiku area, East Maui, Hawaii,
U.S. Geological Survey Professional Paper 1618, 81 p.
28
Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, 53 p., http://dx.doi.org/10.3133/sir20145168.
29
State of Hawai`i, DLNR, Commission on Water Resource Management, Surface-Water Hydrologic Units: A
Management Tool for Instream Flow Standards, PR-2005-01, June 2005, page 1.
30
Ahupua`a and watershed boundaries are similar but do differ in boundary areas. Ahupua`a has been used
traditionally in Native Hawaiian culture as a unit of land division with economic, social and natural resources
considerations. Watershed units are used in this document interchangeably with hydrologic units and are primarily
used to identify units of land using water resources/hydrologic boundaries.
31
State of Hawai`i, DLNR, Commission on Water Resource Management, Surface-Water Hydrologic Units: A
Management Tool for Instream Flow Standards, PR-2005-01, June 2005, page 2.
32
Hawai`i Stream Assessment Report, R-84 December 1990.
33
Ibid.
34
Ibid.
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Figure 16-4 Ko`olau ASEA Hydrologic Units/Watersheds (East Section of ASEA)
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Figure 16-5 Ko`olau ASEA Hydrologic Units/Watersheds (West Section of ASEA)

NOTE: Hydrologic units 6025 and 6026 are outside the Ko`olau ASEA—all other adjacent hydrologic units (60276035) are within the Ko`olau ASEA
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Table 16-4 Hydrologic Units and Perennial Streams in Ko`olau ASEA
Hydrologic Units
6027
Maliko
6028
Kuiaha
6029
Kaupakulua
6030
Manawaiiao
6031
Uaoa
6032
Kealii
6033
Kakipi
6034
Honopou
6035
Hoolawa
6036
Waipio
6037
Hanehoi
6038
Hoalua
6039
Hanawana
6040
Kailua
6041
Nailiilihaele
6042
Puehu
6043
Oopuola
6044
Kaaiea
6045
Punaluu
6046
Kolea
6047
Waikamoi
6048
Puohokamoa
6049
Haipuaena
6050
Punalau
6051
Honomanu
6052
Nuaailua
6053
Piinaau
6054
Ohia
6055
Waiokamilo
6056
Wailuanui
6057
West
6058
East
6059
Kopiliula
6060
Waiohue
6061
Paakea
6062
Waiaaka
6063
Kapaula
6064
Hanawi
6065
Makapipi

Perennial Streams
6301
6302
6303
6304
6305
6307
6308
6309
6310
6311
6312
6313
6314
6315
6401
6402
6403
6404
6406
6407
6408
6409
6410
6411
6412
6413
6414
6415
6416
6417
6418
6419
6420
6421
6422
6423

Maliko
Kuiaha
Kaupakulua
Manawaiiao
Uaoa
Kakipi
Honopou
Hoolawa
Waipio
Hanehoi
Hoalua
Hanawana
Kailua
Nailiilihaele
Oopuola
Kaaiea
Kolea
Waikamoi
Puohokanioa
Haipuaena
Punalau
Honomanu
Nuaailua
Piinaau
Ohia
Waiokamilo
Wailuauui
W. Wailuaiki
E. Wailuaiki
Koplilula
Waiohue GL
Paakea
Waiaaka
Kapaula
Hanawi
Makapipi

Source: Hawai`i Stream Assessment Report, R-84 December 1990.
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Figure 16-6 Ko`olau ASEA Perennial and Non-Perennial Streams
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The CWRM database indicates that there are 323 declared stream diversions in the Ko`olau
ASEA and 11 gages, of which, only three are “active.” Most of these diversions belong to the
East Maui Irrigation Company (EMI).
The following table shows the number of stream diversions and gages for Ko`olau ASEA streams
and the interim instream flow standards (IIFS). The IIFS for this region reflects the diverted
amounts existing at the time when the status quo IIFS were adopted in 1988.35
Table 16-5 Ko`olau ASEA Stream Diversions, Gages, Area and IIFS by Hydrologic/Watershed
Unit

SYSTEM

Hydrologic
Unit Code

Hydrologic
Unit Name

Area (mi2)

Total
Total
Diversions
Gages per
per
Watershed
Watershed
Unit
Unit

HAIKU

6027

Maliko

9.58

5

HAIKU

6028

Kuiaha

8.29

30

HAIKU

6029

Kaupakulua

3.80

15

HAIKU

6030

Manawaiiao

2.35

3

HAIKU

6031

Uaoa

2.36

6

HAIKU

6032

Kealii

0.52

4

HONOPOU

6033

Kakipi

9.43

21

HONOPOU

6034

Honopou

2.70

22

HONOPOU

6035

Hoolawa

4.81

36

HONOPOU

6036

Waipio

1.02

15

HONOPOU

6037

Hanehoi

1.41

12

HONOPOU

6038

Hoalua

1.23

4

HONOPOU

6039

Hānawana

0.65

5

35

2

1

Hawai`i Administrative Rules, Section 13-169-46, “Interim Instream Flow Standard for all streams on Hawai`i, as
adopted by the commission on water resource management on June 15, 1988, shall be that amount of water
flowing in each stream on the effective date of this standard, and as that flow may naturally vary throughout the
year and from year to year without further amounts of water being diverted off stream through new or expanded
NOTE: Seems like an incomplete sentence extracted from Hāna, page 12
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HONOPOU

6040

Kailua

5.20

6

WAIKAMOI 6041

Nailiilihaele

3.53

12

WAIKAMOI 6042

Puehu

0.35

1

WAIKAMOI 6043

Oopuola

1.23

15

WAIKAMOI 6044

Kaaiea

1.14

3

WAIKAMOI 6045

Punaluu

0.22

1

WAIKAMOI 6046

Kolea

0.70

8

WAIKAMOI 6047

Waikamoi

5.14

11

WAIKAMOI 6048

Puohokamoa

3.15

8

WAIKAMOI 6049

Haipuaena

1.57

5

WAIKAMOI 6050

Punalau

1.14

3

WAIKAMOI 6051

Honomanu

5.55

8

WAIKAMOI 6052

Nuaailua

1.55

2

KE`ANAE

6053

Piinaau

21.71

14

KE`ANAE

6054

Ohia

0.28

1

KE`ANAE

6055

Waiokamilo

2.45

18

KE`ANAE

6056

Wailuanui

5.96

8

1

KE`ANAE

6057

W. Wailuaiki

4.13

1

1

KE`ANAE

6058

E. Wailuaiki

3.48

1

1

KE`ANAE

6059

Kopiliula

5.15

2

KE`ANAE

6060

Waiohue

0.81

3

KE`ANAE

6061

Paakea

1.04

2

KE`ANAE

6062

Waiaaka

0.19

1

KE`ANAE

6063

Kapaula

0.83

2

KE`ANAE

6064

Hānawi

5.41

6

KE`ANAE

6065

Makapipi

2.66

3

1

1

1

2

Source: CWRM, State Water Resources Protection Plan, 2008.
*The water use declaration from the Manawainui stream is used to provide non-potable surface water to the
Kaupo community within the Kahikinui ASEA. Therefore, it is not counted as water use for the Hāna ASEA analysis.
**Previously declared diversion from MDWS. No longer in use. Not included in total.
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Transport of Stream Water from East Maui
Streams in the Ko`olau ASEA, bordering Kuhiwa aquifer system (ASYA) to the west, are subject
to the East Maui Contested Case due to significant diversions by East Maui Irrigation Company
(EMI) to Central Maui. Water from Ko`olau ASEA is transported to
The EMI collects surface water from the sector and delivers it to Hawaiian Commercial &
Sugar’s (HC&S) Central Maui cane fields. Some of the water is also used to generate electrical
power. A relatively small amount of water is used for residential and agricultural use by the
DWS for its Upcountry Maui Water Systems, which include the Upper Kula and Lower Kula
Water Systems. The EMI ditch system, which began construction in 1876, is the nation’s largest
privately built and operated water system; it consists of approximately seventy-five (75) miles
of ditches, tunnels, siphons, flumes, and reservoirs. The Ko`olau Department of Agriculture’s
AWUDP (2004) listed the average delivery at 165 mgd with a delivery capacity of 435 mgd.
Wailoa Ditch

195 mgd

New Hamakua Ditch 100 mgd
Lowrie Ditch

70 mgd

Ha`ikū Ditch

70 mgd

Total Capacity

435 mgd

Native Hawaiians cultural practitioners require sufficient water from some of these streams for
taro cultivation and gathering rights. Estimated water needs vary from 30,000 gpd/acre to
300,000 gpd/acre. The HDOA Irrigation Water Use Guidelines suggest that wetland taro needs
approximately 80,000-100,000 gpd/acre. The actual acreage under taro cultivation is less than
the estimated 51 acres under cultivation in the Wailuanui Valley at the time of the mahele of
1848. Some farmers receive more water than is necessary to grow taro. Just how much is
sufficient? Na Moku Aupuni O Ko`olau Nei (a hui of Wailuanui Valley taro farmers) is
represented by the Native Hawaiian Legal Corporation (NHLC). NHLC representatives have
refused to disclose the water needs of their clients in a contested case on East Maui water
licenses issued by the State. They argue that the burden of proving the diversions does no
harm rest with EMI.
There is also an ongoing Petition to Amend Interim Instream Flow Standards for Twenty-seven
(27) East Maui Streams before the CWRM. The petition decision will impact the aqua fauna,
native Hawaiian cultural rights, and the DWS water use in the Upcountry Maui Water Systems.
The contested case hearing is ongoing.
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Another issue related to surface water in the Ko`olau ASEA is the Watershed Agreement (1997)
between the Olinda-Kula Soil and Water Conservation District, Hawai`i Department of
Agriculture, County of Maui DWS, and the USDA Natural Resources Conservation Service
(NRCS). The agreement called for a capital improvement plan for the Upcountry Maui
Watershed under authority of the Watershed Protection and Flood Prevention Act (16 U.S.C.
1001-1008). The plan included the DWS Kahakapao reservoirs and a non-potable agricultural
waterline system to assist agriculture in the DWS Upper Kula Water System. The waterline
funded by the Hawai`i Department of Agriculture is under construction. Upon completion of
the waterline, the DWS will operate and maintain the non-potable water system including
provision of non-potable water for the system. The above mentioned petition decision will
impact this project.
The 1990 Hawai`i Stream Assessment prepared for CWRM inventoried streams state wide.
However, data on stream flow is only available through either active gages or stream
assessment and studies. With three known active gages, information on stream flow under
various conditions is extremely limited. Where no stream flow data is available, declaration of
water use and kuleana parcels can provide some guidance to water availability. The table
below shows registered or permitted diversions, available stream flow data, water use
declarations and reported kuleana parcels in the pertaining hydrologic unit.
Table 16-6 Ko`olau ASEA Stream Diversions by Hydrologic/Watershed Unit

Hydrologic Unit Code

Hydrologic Unit Name

Total Diversions per
Hydrologic/Watershed Unit

6027

Maliko

5

6028

Kuiaha

30

6029

Kaupakulua

15

6030

Manawaiiao

3

6031

Uaoa

6

6032

Kealii

4

6033

Kakipi

21

6034

Honopou

22

6035

Hoolawa

36

6036

Waipio

15

6037

Hanehoi

12

6038

Hoalua

4

6039

Hānawana

5

6040

Kailua

6

23

6041

Nailiilihaele

12

6042

Puehu

1

6043

Oopuola

15

6044

Kaaiea

3

6045

Punaluu

1

6046

Kolea

8

6047

Waikamoi

11

6048

Puohokamoa

8

6049

Haipuaena

5

6050

Punalau

3

6051

Honomanu

8

6052

Nuaailua

2

6053

Piinaau

14

6054

Ohia

1

6055

Waiokamilo

18

6056

Wailuanui

8

6057

W. Wailuaiki

1

6058

E. Wailuaiki

1

6059

Kopiliula

2

6060

Waiohue

3

6061

Paakea

2

6062

Waiaaka

1

6063

Kapaula

2

6064

Hānawi

6

6065

Makapipi

3

Source: Diversions, Declared Use 1989, Reported Water Diverted 2011-2015: CWRM Reports. Discharges (Q
figures): USGS Scientific Investigations Report 2016-5103. Kuleana parcels: based on Office of Hawaiian Affairs GIS
data, 2009.
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Table 16-7 IIFS and Undiverted Quantities for East Maui Streams in Contested Case
IIFS
Makapipi
Hanawi
Waiohue
Kopliula
Puakaa
E Wailuaiki
W Wailuaiki
Wailuanui
Waikamilo
Palauhulu
Waikamoi
Hanehoi
Puolua
Honopou
Total:

Natural
undiverted
0.54
0.06
2.07
2.07
0.45
2.39
2.46
2.52
0
0
2.78
0.71
0.06
2.71
18.82

Available for diversion
upstream
0.84

3.94
3.17
7.11
2.52
0.97
4.2
22.75

0.3
0
0
0
0
0
0
1.42
3.17
7.11
0
1.81
0.91
1.49
16.21

16.3 SETTLEMENT PATTERNS AND CULTURAL RESOURCES
This section strives to acknowledge and highlight how Hawaiian history and cultural practices of
the past relate to the present. That historical perspective can inform options for meeting the
future water needs of the people of Maui Island, while preserving and celebrating Ko`olau's
past. Awareness of past land and water use through archaeology and traditional Native
Hawaiian culture history provides a foundation for establishing continuity between present and
future water use in the Ko`olau area.
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Figure 16-7 Traditional Moku of Ko`olau within the Ko`olau ASEA

Source: Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997.
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Figure 16-8 Traditional Moku of Hamakualoa within the Ko`olau ASEA

Source: Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997.

Historical Boundaries
The Ko`olau Aquifer Sector Area (ASEA) includes the traditional areas, or moku (districts) of
Ko`olau, Hamakualoa, Kula; and to lesser extents Kahikinui, Kipahulu, Kaupo, Honua`ula, while
the boundaries of the Ko`olau ASEA used by the WUDP extends to the Honopou and Ha`ikū
ASYAs. Although an abundance of water is produced in Ko`olau, the rugged topography, with its
27

extreme slopes and general lack of level land, renders many areas unsuitable for human
habitation.
Water
Cultural historian Kepa Mali describes Ko`olau, the northeast coast of East Maui, as having
"precipitous shores eroded by the waves which the trade winds sweep against its cliffs, and
inlets. Here the flank of Haleakala is steep, and as the trade winds blow up across their forested
slopes they are cooled and release their moisture, making this the wettest coastal region in all
the islands."36 On average, USGS data indicates rainfall ranges from 101-454 inches per year,
making the Ko`olau ASEA Maui Island's rainiest ASEA and one of the wettest places in Ko`olau.37
Agriculture
Historical Native Hawaiian Agriculture and Cultural Resources
O'opuola Gulch marked the northwestern boundary of Ko`olau. Its stream along with
Waikamoi, Puohokamoa, and Haipuena streams, watered small lo`i.38
Kalo
"It is on the broad flat peninsula of lava extending for about half a mile into the sea from the western
line of the valley that Ke`anae's famed taro patches are spread out offering striking evidence of old
Hawai`i's ingenuity. Polaukulu [Palauhulu] Stream, which breaks through the gap at the northwestern
corner of the valley, gives an abundant supply of water to the many wet patches (about half those once
cultivated) which are still used for raising wet taro. A flume (ha wai) carried the water across the narrow
channel below the pali. When well-tended, the taro growing there was as healthy as any we have seen,
indicating that there is ample water. But we are told that there has been taro disease in some of the
patches and that some of the lower terraces were abandoned because the earth bottoms, which rest on
rough lava, breakthrough in spots and allow the water to drain out."39

Beyond Wailuanui there is a succession of small deep gulches, each one having a few lo`i: East
Wailuaiki and West Wailuaiki (Little Wailua), Kapili`ula [Kopili`ula], Waiohue, Pa`akea, Kapa`ula,
and Hānawi. Then comes Nahiku, a settlement spread over gently rising ground above the
shore, with a number of groups of lo`i watered from Makapipi Stream. Some wet taro was still

36

Kumu Pono Associates, Volume I, Wai O Ke Ola: He Wahi Mo'olelo No Maui Hikina, A collection of Native
Traditions and Historical Accounts of the lands of Hamakua Poko, Hamakua Loa and Ko`olau, Maui Kikina (East
Maui), Island of Maui, 2001, page 8.
37
Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, page 38, http://dx.doi.org/10.3133/sir20145168.
38
E.S.C. Handy, Hawaiian Planter, page 109 [Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997, page
108].
39
E.S.C. Handy, Hawaiian Planter, page 109 (Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997, pages
109-110).
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grown there in 1934.40 Eastward from Nahiku there are no large streams or gulches in Ko`olau.
The shore is low and the terrain gently sloping. At Ulaino and Honoma`ele there are a number
of places where dry taro was still planted by Hawaiians in 1934, together with other small
subsistence plantings. Formerly there was scattered planting all along the coast and forest
plantations inland, between Ulaino and Nahiku, which are connected by the old Alaloa Trail
crossing the low-lands near the coastline.41
Sweet Potatoes
For the most part, even the lower kula of Ko`olau is too wet to be favorable for sweet potato
planting except in a dry season, but according to Handy, in 1934 there were some excellent
patches of sweet potatoes above Ke`anae and at Wailua and Nahiku, and above the latter place
there were wild sweet potatoes in the lower forest, indicating that they used to be planted
there.42
Ahupua`a of Ko`olau
E.S.C. Handy describes the kalo of Ko`olau as follows,
"Throughout wet Ko`olau, the wild taro growing along the streams and in the pockets high on the
canyon like walls of the gulches reveals former planting of stream taro along the water courses, on the
side of the gulches, and in the forest above. The same is true of the wild taros seen here and there in the
present forest above the road and in protected spots on what was formerly low forest land, now used as
pasture."43

Honomanu Valley
A large population was supported in Honomanu Valley in ancient times. The bay was famous for
fishing, and a large stream was in the deep, flat valley bottom…one family still raises taro in the
old patches near the sea (early 1900s), but abandoned terraces extend up into the valley as far
as the level land goes, a little less than a mile. Above Honomanu on elevated flatlands there
used to be some terraces and houses.44 Elspeth Sterling makes mention of the old lo`i system
on that side of the Valley "which was abandoned probably as a result of the loss of the water
supply, perhaps at the time of the 1938 earthquake, perhaps earlier…The walls in this area are
quite extensive…."45
Many lo`i systems have been lost over time, "Still another, Kolea Stream is now shown running
into the Honomanu Valley itself on the current TMK 1-1-01. This is in the vicinity of the old lo`i

40

Ibid.
Ibid, Handy page 111; Sterling page 115.
42
Ibid, Handy page 160; Sterling, page 109.
43
Ibid, Handy page 111; Sterling page 115.
44
Ibid, page 110.
45
Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997, page 110.
41
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system"46 The areas of Papiki, Nuili'i and Punalau lie on the north side of the little stream by the
name of Punalau, which was formerly the source of water for the lo`i in that area, …taro was
apparently extensively grown on both sides of the main stream, as well as in the 3 ili cited
above on the banks of the Punalau Stream.47
Nu`uailua
Culture historian Kepa Maly describes "This smaller, flat-bottomed valley between Honomanu
and Ke`anae, now uninhabited, was formerly the site of a settled community which raised wet
taro in terraces."48 Archaeologist Elspith Sterling noted that "There are broad slopes above this
valley which were presumably inhabited and cultivated. Upland taro should have flourished
there."49
Ke`anae
Ke`anae lies just beyond Honomanu Valley. Kepa Maly describes Ke`anae as follows,
“…a unique wet-taro growing `ahupua`a that early inhabitants settled, planting upland rain-watered taro
far up into the forested area, and on the lower part of the valley an area of irrigated taro was developed
on the east side, but today (2001) it is mostly covered by grass. The energies of the people were
diverted to create the lo`i complex which now covers the peninsula. It was here that the early
inhabitants settled, planting upland rain-watered taro far up into the forested area.”50
Although there are different versions of the creation of the Ke`anae Peninsula, one story of the founding
of the Ke`anae lo`i area is very interesting because it describes how ancient Hawaiians were able to
transform formerly unusable land into a fertile lo`i system, demonstrating how knowledgeable and
ingenious native Hawaiians were connected to nature. Handy writes,
“Anciently, according to Henry Ikoa, the peninsula was barren lava. But a chief, whose name is not
remembered, was constantly at war with the people of neighboring Wailua and was determined
that he must have more good land under cultivation, more food, and more people. So he set all
his people to work (they were then living within the valley and going down to the peninsula only
for fishing), carrying soil in baskets from the valley down to the lava point. The soil and the banks
enclosing the patches were thus, in the course of many years, all transported and packed into
place. Thus did the watered flats of Ke`anae originate. A small lo`i near the western side of the
land formerly belonged to the chief of Ke`anae and has the name Ke`anae (the Big Mullet): it is

46

Ibid.
Ibid.
48
Kumu Pono Associates, Volume I, Wai O Ke Ola: He Wahi Mo'olelo No Maui Hikina, A collection of Native
Traditions and Historical Accounts of the lands of Hamakua Poko, Hamakua Loa and Ko`olau, Maui Kikina (East
Maui), Island of Maui 2001, page 9.
49
E.S.C. Handy, Hawaiian Planter, page 109-110 (Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997,
page 111.
50
Ibid
47
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said that the entire locality took its name from this small sacred lo`i. Here, as at Kahakuloa, the
taro that grew in the sacred patch of the ali`i was reported to be of great size.”51

Wailua
“Wailua has been notable for its continued occupancy and cultivation by Hawaiian families. About half
the gently sloping land seaward of the cliff was terraced with lo`i, which were watered by Wailuanui (Big
Wailua) Stream, the largest of the three that flow into the bay. The land beyond the terraced area, on
the Ke`anae side toward the sea is too high for irrigation; here sweet potatoes were planted. The mouth
of Wailuanui Stream empties into Wailua Nui Bay, which is generally unsuitable for recreational
swimming. The hydrologic unit of Wailuanui supports the largest complex of taro cultivation in the east
Maui region (center).”52

There are several small streams between Ke`anae and Wailuanui. They flow in deep small
gorges, and the terrain is very rough, but there were a few small lo`i developments. There are
said to have been two springs of fresh water, which were opened by Kane and Kanaloa in their
travels on Maui. From these springs, in a valley named Ohi`a, comes the water that irrigates the
lo`I in Wailua, so says the legend (Ka Nupepa Ku`oko`o, October 4, 1923). The Wailuanui Stream
gushes down in a beautiful cascade in its gorge just before flowing into the lo`i area. This
cascade is called Wai-o-Kane (Water of Kane). This is significant, because Kane is the very
important god of fresh water, and the fact the waterfall is referred to as "Water of Kane" may
suggest that the area is characterized by its exceptional abundance of fresh water.
Nahiku
Handy describes historic kalo cultivation in Nahiku as extensive,
"Nahiku has a number of terraces, some still under cultivation, below the village. The people of this
genuinely Hawaiian community also cultivate dry taro patches above their houses. Throughout wet
Ko`olau the wild taro growing along the streams and in the pockets high on the canyon-like walls of the
gulches bespeaks former planting of stream taro along the watercourses, on the sides of the gulches,
and in the forest above. The same is true of the wild taros seen here another in the present forest above
the road and in protected spots on what was formerly low forest land, now used as pasture. Eastward
from Nahiku there are no large streams or gulches in Ko`olau … At Ulaino and Honomaele there are a
number of places where dry taro is still planted by Hawaiians together with other small subsistence
plantings. Formerly there was scattered planting all along the coast and forest plantations inland,
between Ulaino and Nahiku, which are connected by an old trail crossing the lowlands near the
coastline."53

51

E.S.C. Handy, Hawaiian Planter, page 109-110 (Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997,
page 111).
52
State DNLR, CWRM. Instream Flow Standard Assessment Report, Island of Maui, Hydrologic Unit 6056,
Wailuanui, September 2008, PR-2008-05 http://files.hawaii.gov/dlnr/cwrm/ifsar/PR200805.pdf
53
E.S.C. Handy, Hawaiian Planter, page 111 (Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997, page
115)

31

Hamakualoa
Speaking to the possible frequency and intensity of the rain in the area, which has a different
orientation to the wind compared to the eastern facing areas as it begins to wrap around the
northern shoreline, Mary Pukui recalls how it was described by Edwin Baker, "Rain of Hamakua,
Ka ua pe`e puhala o Hamakua, 'the rain of Hamakua that makes one run to the hala tree to
hide.'"54
Ancient legends describe the water resources of the area before and after the Gods Kaneloa
and Kane traveled to Hamakualoa, indicating that it now has abundant water,
"Kaneloa said to Kane, 'We have circled Ko`olau let us go to Maui.' They sailed to and landed on
Maui. They toured Maui until they reached Hamakua. They drank awa but because there was no
water they caused the fresh water to flow and drank all of the awa. They continued on and the
water which they had caused to flow was called the water of Kaneloa. This water flows unto this
day."55

Contemporary Hawaiian Culture in Ko`olau
Ke`anae Arboretum Taro Project
The Ke`anae Arboretum Taro Project supports a local volunteer group, Wailua Nui Hui, in their
efforts to restore traditional taro fields and provide interpretive history of the local area to
Arboretum visitors, per a Cooperative Agreement between Ko`olau Division of Forestry and
Wildlife, Tri-Isle Resource Conservation and Development Council, Inc. and Wailuanui Hui.
Fencing was completed to keep out wild pigs while replanting taro has continued.56
Wetland Taro
The CWRM’s May 25, 2010 Commission Order identified the acreage of taro for each stream
through the undocumented declarations of registered diverters, as a total of 1,006 acres plus
water for domestic needs, but did not attempt to evaluate these claims nor relate these acres
to the amount of water added to the streams in the revised IIFS. In amending the IIFS, the
estimates of wetland taro and other agricultural requirements, including those that would
also qualify for traditional and customary Hawaiian rights, were based on a subset of
acreage that Na Moku claimed for appurtenant and riparian rights and demonstrated as
suffering actual harm to their owners' reasonable use. In total, the acreage claimed by Na
Moku as being either in taro or cultivable agriculture was 136.18 acres for Honopou, Palauhulu,
Waiokamilo, and Wailuanui Streams, although Na Moku's expert witness conceded that these
acreages are overstated by an unknown amount for taro cultivation and cultivable agriculture.
54

Edward Baker to M.K. Pukui MS SC Sterling 3.12 (Sterling, Elspeth P. Sites of Maui. Bishop Museum Press, 1997,
page 101).
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Waiamau, Ka Ho`omana Kahiko, Ka Napepa Kuokoa, January 19, 1865.
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Tri-Isle Resource Conservation and Development Council, Inc., Ke`anae Arboretum Taro Project http://triisle.org/keanae-arboretum-taro-project/
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Kuleana Parcels and Traditional and Customary Native Hawaiian Access Rights
Traditional and cultural Hawaiian practices are deeply intertwined with the geographical
environment of the islands. Prior to the arrival of Westerners and the idea of private land
ownership, Hawaiians communally managed, accessed and gathered the resources from the
land and seas to fulfill their community responsibilities. Traditional and customary Hawaiian
rights are personal rights "customarily and traditionally” exercised for subsistence, cultural and
religious purposes and possessed by ahupua`a tenants who are descendants of native
Hawaiians who inhabited the Hawaiian Islands prior to 1778, subject to the right of the State to
regulate such rights. These rights remain in force today. In order to qualify as traditional and
customary Hawaiian rights, gathering of stream animals and the exercise of appurtenant rights
must meet specified criteria. Not all appurtenant rights holders have traditional and customary
Hawaiian rights, because appurtenant rights are property rights held by any owner of the
appurtenant lands, while traditional and customary Hawaiian rights are personal rights.
Traditional and customary Native Hawaiian rights are exercised in the streams in the form of
subsistence gathering of native fish, mollusks, and crustaceans, and stream flows are diverted
for the cultivation of wetland taro, other agricultural uses, and domestic uses that can be
traced back to the Mahele. The maintenance of fish and wildlife habitats to enable gathering of
stream animals and increased flows to enable the exercise of appurtenant rights constitute the
instream exercise of "traditional and customary” Hawaiian rights.57
Figure 16-9 Estimated Native Hawaiian Pre-Contact Land Utilization and Kuleana Lands
Compared to Growth Boundaries
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CWRM East Maui Streams Hearing Officer's Recommended FOF, COL, and D&O, January 15, 2016. Contested
Case No. CCH-MA 13-01 http://files.hawaii.gov/dlnr/cwrm/cch/cchma1301/CCHMA1301-20160115-HO-D&O.pdf
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Source: The
Nature Conservancy, Ladefoged, T.N. et al (2011), and Maui Island Plan (2012)

Water rights include “appurtenant or kuleana water rights” to use that amount of water from a
water source (usually a stream) which was used at the time of the Māhele of 1848 on kuleana
and taro lands for the cultivation of taro and other traditional crops and for domestic uses on
that land, and “riparian rights,” 58 which protect the interests of people who live on land along
the banks of rivers or streams to the reasonable use of water from that stream or river on the
riparian land subject to other rights of greater value. These rights run with the land.59
Figure 16-10 Ko`olau ASEA Kuleana Lands
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Haia, Moses. Protecting and Preserving Native Hawaiian Water Rights.
http://www.Hawaii.edu/ohelo/resources/AluLikeWorkbook/Chap7.pdf
59
Ola I Ka Wai: A Legal Primer For Water Use And Management In Hawai'i
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Source: Office of Hawaiian Affairs.

Although kuleana parcels do exist, their accurate quantification can be difficult. Kuleana rights
generally refer to water used at the time land title was initially conveyed to and recorded by
the title recipient (a process that began in 1845 and theoretically continued until 1895) may
rightfully be used in connection with the same land in exactly the same way it was used at the
time of title conveyance. Broader interpretations vary in their view of the types of titles and
conveyances involved; the types of water uses protected; the types of lands protected;
transportability of the water to other lands and uses; and transferability and extinction of the
rights. Most of the water covered by these rights was used for wetland taro cultivation. During
the period of the privatization of land in Hawai`i (1840--1855), "kuleana" usually translated as
"native tenant rights," constituted both a right to, and responsibility over, land for Hawaiians.
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Kuleana rights arose in the mid-1800s and protected the entitlement of Hawaiian tenant
farmers and their descendants to, among other things, access landlocked real estate parcels.60
Ke`anae DHHL Plans
The Ke`anae tract contains two separate parcels – a two acre parcel along the shoreline on
Ke`anae Peninsula and a 149 acre parcel along Palauhulu Stream mauka of Hāna Highway. The
smaller parcel offers opportunities for community use, while the larger piece is appropriate for
agricultural homesteads given its gentle slopes, high rainfall, easy access, and rural character.
The DHHL plans to develop its small Ke`anae tract with subsistence agricultural homesteads and
general agriculture and lo`i kalo uses.61 The two-acre makai property is within the flood zone,
which prohibits homesteading use; therefore, the property will be developed for community
use because of its oceanfront location, which presents opportunities for a gathering area and
for cultural practices.62
Wailua DHHL Plans
Na Moku Aupuni o Ko`olau Hui (NMAKH) represents approximately 500 families who are
residents of Wailua and Ke`anae. NMAKH President, Edward Wendt gave a brief presentation to
the Maui Island Plan Working Group on March 27, 2003 and submitted a letter dated March 27,
2003. According to the letter, NMAKH does not support the presence of the Hawaiian Home
Lands program in Ke`anae and Wailua. According to NMAKH, Ke`anae and Wailua was never
included in the original inventory when the Hawaiian Homes Commission Act was passed in
1920. These lands were under the Department of Land and Natural Resources and transferred
to DHHL as part of a breach oftrust settlement between the State and DHHL in the mid-1990s.
NMAKH and its members opposed the transfer at every public hearing held and submitted
numerous letters to the Maui Planning Department. According to NMAKH, their concerns were
ignored and the lands were eventually transferred to DHHL despite community opposition.
NMAKH are concerned that settling DHHL beneficiaries who are unaccustomed to the
traditional, subsistence lifestyle that has been preserved, protected, and carried on from
ancient times in this area will severely disrupt and tear apart the fabric of the community.63
Some residents have been attempting for nearly thirty years to gain leases to house lots that
were transferred to DHHL. NMAKH feels that it would be damaging to the community if DHHL
beneficiaries on the wait list bypass these families. The goal of NMAKH on this matter is to
make these lands available to the families from Ke`anae and Wailua in order to continue their
present way of life.
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[“Ua Koe Ke Kuleana o Na Kanaka” [Reserving the Rights of Native Tenants: Integrating Kuleana Rights and Land
Trust Priorities in Hawai`i], Harvard Law Review (2005); Avoiding Trouble in Paradise, Business Law Today
[December 2008].
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State Water Projects Plan, Advance Report, 2016, Page xvi.
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State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-22.
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Ibid, page 6-31.
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DHHL proposed an "Alternative 2" project option to address NMAKH’s concerns by designating
the entire Wailua tract as a special district. According to the DHHL General Plan (2002), the
special district designation is applied to areas requiring special attention because of unusual
constraints and/or opportunities, natural hazard areas, open space and raw lands far from
infrastructure, mixed uses, and greenways. The issues presented by NMAKH are considered
unusual constraints and require special attention by DHHL because of the sensitivity of the
situation. The special district designation allows opportunities for discussions between DHHL
and NMAKH in determining the future of Ke`anae and Wailua. Ultimately, the 2004 DHHL Maui
Island Plan chose another project (Alternative 1) option which proposes 28 acres of subsistence
agricultural use, 52 acres of general agriculture use, and 10 acres of conservation for the Wailua
tract. Therefore, the Special District designation for use by Ke`anae and Wailua residents will
not be pursued by the DHHL.64 According to the DHHL, the rationale for selecting Alternative 1
over Alternative 2 because of the high beneficiary demand for agriculture lots on Maui, and the
subsistence agricultural designation also requires that the beneficiary reside on the lot, thus
adding to the agricultural community that currently exists in Wailua.65 The Wailua final land use
plan conflicts with issues posed by NMAKH in Alternative 2. However, the intent of DHHL, as
determined by the Hawaiian Homes Commission Act (HHCA) passed in 1920, is to provide
housing to native Hawaiians on its waiting list. Wailua has 11 readily available lots that could
immediately be awarded to beneficiaries on the waiting list, therefore fulfilling the intent of the
HHCA. NMAKH’s goal of making Wailua available to the families from Ke`anae and Wailua to
continue their present way of life is not a goal or objective of DHHL in its use of its Wailua lands.
The analysis of the tract illustrates that the lands where agriculture is proposed are well suited
for agricultural use due to their existing agricultural use, potentially productive soils (according
to the ALISH designation), and high rainfall. According to the goals and objectives of DHHL’s
General Plan (2002), suitable agriculture lands should be retained in agriculture use when
possible. The agriculture designation follows this objective and proposes the highest and best
use for the land.66 Annual rainfall at Wailua averages between 120 and 200 inches per year. The
high rainfall and stream flow from Wailuanui Stream, which runs through Wailua, provides
water to the taro crops planted throughout the valley.67
Wailua has a long history of taro cultivation. The proposed uses for Wailua aim to replicate the
traditional land use pattern established within the valley. In the past, house lots were
distributed with detached lots for taro cultivation. DHHL would like to develop a similar
program that uses existing lots for residential purposes and adjoining existing lots for taro
cultivation. Given the unique character of the area, DHHL would also require that agriculture
homestead applicants demonstrate experience in taro cultivation. DHHL plans to use the
Wailua tract for general agriculture and lo`i kalo uses–it does not mention a need for potable
water.68 The subsistence agriculture DHHL lots are an effort to integrate beneficiaries whose
lifestyle matches Wailua's traditional agricultural ways. Nevertheless, NMAKH is concerned that
64
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settling DHHL beneficiaries who are unaccustomed to the traditional, subsistence lifestyle that
has been preserved, protected, and carried on from ancient times in this area will cause severe
disruptions to Wailua's historic ways.
Native Hawaiian Legal Corporation (NHLC)/Na Moku ‘Aupuni East Maui Streams Litigation
On May 24, 2001, the Native Hawaiian Legal Corporation (NHLC), on behalf of Na Moku ‘Aupuni
o Ko`olau Hui (Na Moku), petitioned the CWRM to amend the Interim Instream Flow Standards
(Interim IFS) for 27 East Maui streams. In 2008 and 2010, the CWRM approved amendments to
the Interim IFS for about half the streams and establishing measurable IIFS of status quo
conditions for the remaining streams; only six of the twenty-seven streams had flow restored.
In June 2010, the County DWS and the NHLC, on behalf of Na Moku, filed petitions for a
contested case hearing before the CWRM. On November 17, 2010, Na Moku appealed the
CWRM’s decision contending that the CWRM erred in concluding that Na Moku had no right to
contest the case hearing and in reaching its underlying decision regarding IIFS amendment for
the nineteen streams. On November 30, 2012, the Intermediate Court of Appeals remanded to
the CWRM and the contested case hearing began on March 3, 2015. The interest asserted by
Na Moku was the right to sufficient stream flow to support the exercise of their traditional and
customary native Hawaiian rights to grow kalo and gather in, among, and around east Maui
streams and estuaries and the exercise of other rights for religious, cultural, and subsistence
purposes. The petition also alleges that the Commission had not carried out its obligations
under public trust by failing to require HC&S and EMI to prove: 1) Their actual need; 2) that
there are no feasible alternative sources of water to accommodate that need; and 3) the
amount of water diverted to accommodate such need does not, in fact, harm a public trust
purpose or any potential harm does not rise to a level that would preclude a finding that the
requested use is nevertheless reasonably-beneficial.
Subsequent to HC&S announcing cessation of sugar cane cultivation, the CWRM ordered reopened hearings to address HC&S current and future use of surface water and the impact on
the groundwater; the impact on DWS’s use of surface water due to cessation of sugar
operations; the County’s position on future use of sugarcane fields, and issues concerning
management of the EMI ditch system. In the September Minute Order No. 21, the CWRM
hearings officer reiterated the requirement that CWRM weigh competing instream and
offstream uses, including economic impact on offstream uses, in amending the IIFS. Should the
contested case decision be unfavorable to certain parties, appeals may prolong the case for
months or even years.
Lessons from Native Hawaiian History
The Ko`olau region encompasses an area that is fed by great volumes of stream water. In the
past, the area supported a number of Hawaiian villages and a much larger native Hawaiian
population, but disease, shifts in demographics and lifestyle preferences, and emigration have
caused a drastic shift in the cultural landscape, taking its toll on the area's population and
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resulting in a significant reduction of Native Hawaiians and cultural practices compared to
ancient times.
Ko`olau's carrying capacity has been much greater in the past compared to today. Pre-contact
populations in Ko`olau are thought to have significantly exceeded today's population, sustained
by rain fed agriculture and ocean resources.69 Until relatively recently (mid-1900s), population
and agricultural potential for the area was excellent, but re-population of this vast, mostly
remote area is not forecast in the County's Maui Island Plan or expected to be supported by
economic opportunity or infrastructure. Additionally, like many other remote communities on
Maui, populations are generally decreasing, as evidenced by the recent closure of Ke`anae
School and the busing of Ke`anae children to Hāna. Should additional water be needed to
satisfy an increase in domestic and agricultural use, abundant source water options should be
available for expanded needs. And those water resources could theoretically support an
increase in Native Hawaiian domestic, cultural, and agricultural uses. During community
meetings in connection with formulation of the WUDP, Native Hawaiians and other members of
the community in the Ko`olau area expressed concern with the westward transport of water to
central and upcountry Maui, and this sentiment underscores the community's perceived
connectivity of water resources to their "sense of place." Recent government regulatory actions
are supporting the return of some water to the streams and their Native Hawaiian cultural
practitioners.
Historically, great efforts were made to allocate water for all needs on Maui. Today, native
Hawaiians are challenged with the negative consequences of resource "ownership," with
"owners" sometimes lacking sensitivity or requirements to share with others. Perhaps past
strategies of sharing distribution and timing of water flows can be adopted in order for all water
users to be supplied with this important resource. Consortiums of water partners have been
discussed as options to ownership and management of the East Maui Irrigation water system.
Possible consortium stakeholders could include watershed management partners, Alexander
and Baldwin/HC&S, kuleana water users and native Hawaiian stakeholders.

16.4 Land Use
16.4.1 Land Use Plans
The land use pattern in the Ha`ikū sub-region is predominantly low-density agricultural
subdivisions with a few small pockets of urban settlement at Ha`ikū town, Pa`uwela and Kuiaha.
The Maui Island Plan’s (MIP) Directed Growth Plan applicable to the Ko`olau ASEA does not
identify any Urban Growth Areas. Ha`ikū is within a Small Town boundary, intended to protect
the sense of place, where a lower level of infrastructure can be expected. There are several
limited Rural Growth areas where infrastructure expansion that could lead to urbanization
should be minimized. Consistency between the WUDP and MIP is addressed in Appendix X.
Figure 16-11 Directed Growth Plan: Ko`olau ASEA, Ha`ikū Planned Directed Growth Area
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The Nature Conservancy, Office of Hawaiian Affairs, Ladefoged, T.N., et al (2011), and Maui island Plan
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Source: C o u n t y o f M a u i , D i r e c t e d G r o w t h P l a n , Ku`au/Ha`ikū – Planned Rural Growth Area

The following Directed Growth Plan Map for the Makawao/Pukalani Planned Directed Growth
Area shows some areas partially inside the Ko`olau ASEA, and others within the Central ASEA.
Please refer to Figure 16-2 for precise boundary delineations.

Figure 16-12 Directed Growth Plan Map, Ko`olau ASEA, Makawao/Pukalani Planned Directed
Growth Area
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Source: C o u n t y o f M a u i , D i r e c t e d G r o w n P l a n , Ku`au/Ha`ikū – Planned Rural Growth Area

Community Plans
There are portions of three Community Plans (CP) within the Ko`olau ASEA:
 Pa’ia-Ha`ikū Community Plan (adopted 1995; 80% of CP within Ko`olau ASEA)
 Hāna Community Plan (adopted 1994; 27% of CP within Ko`olau ASEA)
 Makawao-Pukalani-Kula Community Plan (adopted 1996; 8% of CP within Ko`olau ASEA)
The applicable portions of the CP areas are primarily rural with several small town areas. The
Maui Island Plan (MIP) and supporting documents provide more recent data, community
perspectives and land use guidance than the CPs, although the CP boundaries are used
extensively by the County in data collection.
Maui County Zoning
Maui County Zoning for this ASEA includes a range of resource, rural and urban zoning districts.
Zoning districts are aggregated by land uses types with similar water use rates for the purpose
of projecting potential full build-out water demand in Table X. Directed Growth Plan guidance
and Community Plan designations were generally used for purposes of calculating water
demand associated with Interim zoned lands.
Figure 16-13 Ko`olau ASEA County Zoning Districts
41
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Table 16-8 Summary of Zoning Use Types, Ko`olau ASEA
Zoning Summary

Acres

% of Total

Single Family Residential

187

0.23%

Rural Residential

234

0.29%

Business

4

0%

Industrial

15

0.02%

Agriculture

20,926

26.06%

Public/Quasi-Public

38

0.05%

Park

56

0.07%

Open Space

58,844

73.28%

Total

80,304

100%

Table prepared by DWS, Water Resources & Planning Division. Excludes DHHL lands.
Zoning supplied by Maui County Planning Department, Long Range Division, May 2015.
Interim and Project District zoning assigned to CWRM categories based on Community Plans and Development
Projects.

The DHHL Maui Island Plan
The Hawaiian Homes Commission adopted its Maui Island Plan as the overarching planning
document in 2004. The Department of Hawaiian Homelands (DHHL) East Maui planning region
encompasses three tracts totaling 985 acres: Ke`anae, Wākiu, and Wailua. All three tracts are
within the Hāna Community Plan designated area.70 However, only Ke`anae (150.6 acres) and
Wailua (91.4 acres) tracts are within the Ko`olau ASEA, covering 242 acres the State Land Use
Commission has mostly zoned Agriculture, with a very small percentage zoned Conservation.71
The County zoning and Community Plan designations for the lands is Agricultural. For the
Ke`anae tract, Two acres of community use is proposed on the makai property, and 32 threeacre agricultural lots are proposed on 57 acres of the mauka property. The chosen DHHL project
for the Wailua tract proposes 28 acres of subsistence agricultural use, 52 acres of general
agriculture use, and 10 acres of conservation.72
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State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-1.
Ibid, page 6-17.
72
Ibid.
71
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Table 16-9 DHHL Planned Land Use
Category

Acres or

% of Total

Residential Units

Residential (Units)

0

0%

Commercial (Acres)

0

0%

Industrial (Acres)

0

0%

Agriculture (Acres)

229.9

95%

Community (Acres)

2

0%

Open Space (Acres)

10

5%

Total (Acres)

241.9

100%

Source: DWS, Water Resources & Planning Division, May 2015, based on DHHL Maui Island Plan and Regional
Plans. Open Space includes conservation, cultural protection and similar use types.

Table 16-10 DHHL Projects and Planned Land Use
Aquifer
System

DHHL Project

Total
Acres

Community
Acres

Agricultural
Acres

Open Space
Acres

Ke`anae

Ke`anae Tract Final Plan
(Maui Island Plan)

150.9

2

148.9

0

Wailua

Wailua Tract Final Plan
(Maui Island Plan)

91

0

81

10

Table prepared by DWS, Water Resources & Planning Division. Figures are estimates based on DHHL Maui Island
Plan and Regional Plans.

44

Figure 16-14 Ko`olau ASEA Department of Hawaiian Homelands

There is one existing water tank within Ke`anae. Water service to the Ke`anae properties is
provided off Hāna Highway by the County Department of Water Supply (MDWS). The MDWS
also serves Wailua. In 2004, the MDWS pumped an average of 168,000 gpd, serving an area
between Ka`elekū Agriculture Park and Hāmoa Town. The system consists of three deep wells
and a surface water source located at Wailua Stream. However, one well and surface water
source are presently not in use. The perennial streams currently provide water to the Wailua
Valley farms. Additional farms may also be able to use this water. The MDWS water system also
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has the capacity to serve these lands,73 but many areas served by the County system have
inadequate line capacity to provide fire flow.74 A six-inch waterline from the highway will be
required.75

17.5 EXISTING WATER USE
17.5.1 Water Use by Type
The CWRM has established the following water use categories based for the purposes of water
use permitting and reporting:


Domestic (Residential Domestic--includes potable and non-potable water needs; Single and
Multi-Family households, including noncommercial gardening; Non-residential Domestic-includes potable [and non-potable] water needs; Commercial Businesses, Office Buildings,
Hotels, Schools, Religious Facilities)
 Industrial (Fire Protection, Mining, dust control, Thermoelectric Cooling, Geothermal, Power
Development, Hydroelectric Power, Other Industrial Applications)
 Irrigation (Golf Course, Hotels, Landscape and Water Features, Parks, School, Habitat
maintenance)
 Agriculture (Aquatic Plants & Animals, Crops Irrigation and Processing, Livestock Water,
Pasture Irrigation, and Processing, Ornamental and Nursery Plants, Taro, Other Agricultural
Applications)
 Military (all military use)
 Municipal (County, State, Private Public Water Systems--as defined by Department of
Health)
This section presents the estimated water use within the Ko`olau ASEA for the calendar year
2014, or as otherwise stated based CWRM and MDWS reports. County of Maui Municipal well
use dominates total well production for the Ko`olau ASEA at approximately 96%.

The Ko`olau ASEA includes 149 wells, of which 131 are considered "production" wells, the
remainder (18) are classified as "unused" (9), observation (2), and seven classified as "other"
that do not produce water. The 131 production wells include County municipal (4), private
public municipal (3), domestic (59), agricultural (crop use[39]), agricultural (1), agricultural
(aquatic plants & animals use [1]), one agricultural (livestock and pasture use), three
agricultural (ornamental & nursery plants use), 15 irrigation, and seven irrigation
(landscape/water features use).
CWRM pumpage reports for 2014 show that pumpage for the Ko`olau ASEA was approximately
0.92 MGD with County Municipal wells accounting for 0.878 MDG (95.81 percent of total sector
pumpage), Municipal Private Public wells accounting for 0.015 MDG (1.63 percent of total
sector pumpage), Agriculture wells accounting for 0.014 MGD (1.53 percent of total sector
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Ibid.
State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-1.
75
Ibid, page 6-32.
74
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pumpage), Domestic wells accounting for 0.008 MGD (0.86 percent of total sector pumpage),
and irrigation wells accounting for 0.0017 MGD (0.19 percent of total sector pumpage).

Table 16-11 Reported Pumpage and Surface Water Use by Type, Ko`olau ASEA, 2014 (gpd)
Aquifer
Total No. of
Production
Wells
Ha`ikū
Honopou
Waikamoi
Ke`anae
Total
Pumpage
% of Pumpage
Total No. of
Surface Water
Diversions

Domestic

Industrial

Agriculture

Irrigation

Municipal

Military

Total

59

0

43

22

7

0

131

7,143
652
0
0

0
0
0
0

13,942
0
0
0

1,695
0
0
0

816,255
9,786
0
66,066

0
0
0
0

839,035
10,438
0
66,066

7,795

0

13,942

1,695

892,107

0

915,539

0.85%

0%

1.52%

0.19%

97.44%

0%

100%

0

0

323

0

0

0

305

Ko`olau ASEA

0

0

137,203,803*

0

1,847,000
**

0

139,050,803

0

0

137,203,803

0

1,847,000

0

139,050,803

0%

0%

98.67%

0%

1.33%

0%

100%

7,795

0

137,217,745

1,695

2,739,107

0

139,966,342

Total Amount
Diverted
Percent of
Surface Water
TOTAL

Source: CWRM Well Pump Quantities Database, 2014; 12-month moving average, January to December 2014;
where data was not reported consecutive months in 2015 were used. Some wells did not report.
CWRM Gages 2011-2015 Average, estimated end use; Municipal use based on MDWS production. 1989
Declarations of Water Use, Circular 123, Volumes 1 and 2, CWRM, September 1992.
*Includes reported water diversions from ML&P and HC&S/EMI, as well as the agricultural water use estimates
based on Kuleana, 2015 Ag Baseline and 1989 Declarations of Water Use.
**MDWS Kamole Weir WTP Calendar Year 2014 Production (GPD) provided by EMI diversion. In addition, there is a
consumption of 102,550 (GPD) of surface water serving MDWS customers located in the Ko`olau ASEA. Some of
this amount is served by Kamole Weir, while a separate portion is served by the Upper and Lower Kula MDWS
systems.
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Figure 16-15 Pumpage by Well Type, Ko`olau ASEA, 2014
Domestic 1%

Municipal Private Public 2%

Agriculture 1.5%

Municipal County 96%
Domestic

Agriculture

Irrigation

Municipal County

Municipal Private Public

Source: CWRM Well Pump Quantities Database, 2016; 12-month moving average, January to December 2014;
where data was not reported consecutive months in 2015 were used. Some wells did not report.

Figure 16-16 Pumpage by Well Type, Ko`olau ASYAs, 2014 (mgd)

48

Millions of Gallons Per Day (MGD)

0.900000

0.800000
0.700000
0.600000
0.500000
0.400000
0.300000
0.200000
0.100000
0.000000
Ha`ikū

Honopou

Waikamoi

Keanae

Ko`olau ASEA Aquifer System Areas (ASYAs)
Domestic

Agriculture

Irrigation

Municipal County

Municipal Private Public

Source: CWRM Well Pump Quantities Database, 2016; 12-month moving average, January to December 2014;
where data was not reported consecutive months in 2015 were used. Some wells did not report.

Domestic Use
There are 59 Domestic wells in the Ko`olau ASEA, with a combined reported pumpage of 7,795
gpd, or less than 1 percent (0.85 percent) of the Ko`olau ASEA total pumpage. However, it is
likely that domestic use is underreported.
Industrial Use and Military Use
There is no reported pumpage from industrial wells in the Ko`olau ASEA. There are no military
wells.
Irrigation Use
Irrigation wells comprised less than 1 percent (0.19 percent) of total Ko`olau ASEA average well
pumpage in 2014, averaging 1,695 gpd. In theory, irrigation use by private purveyors can be
estimated from reported streamflow diversions and reported or appraised agricultural
irrigation. However, this data is unreported for the Ko`olau ASEA, and the exact amount of
Ko`olau water exported for irrigation is difficult to determine.
Agricultural Use
CWRM pumpage reports indicate there is 13,942 gpd pumped by agricultural production wells
in 2014 within the Ko`olau ASEA. Agricultural uses are primarily supplied by surface water and
occasionally augmented with groundwater.
Table 16-12 Estimated Agricultural Water Use, Ko`olau ASEA (Excluding Kuleana Parcels)
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Aquifer
System

Est.
Acres
4.62

Water
Standard
Consumpti
ve Use
(gpd)
3,400

Est. Average
Water Use
Consumptive
(gpd)
15,708

Streamflow
Low
100,000
(gpd)
--

Streamflow
Mid (FOF)**
150,000
(gpd)
--

Streamflow
High
300,000
(gpd)
--

Est.
Average
Water Use
Blended
(gpd)***
15,708

Diversified
Flowers /
Foliage /
Landscape

57.28

3,400

194,752

--

--

--

194,752

14.73

3,400

50,082

--

--

--

50,082

Ha`ikū

Pasture

7,037

0*

--

--

--

0*

Ha`ikū

Taro

1.59

43,725

159,000

238,500

477,000

238,500

304,267

159,000

238,500

477,000

499,042

4,352

--

--

--

4,352

0*

--

--

--

0*

4,352

--

--

--

4,352

8,534

--

--

--

8,534

0*

--

--

--

0*

327,525

1,191,000

1,786,500

3,573,000

1,786,500

336,059

1,191,000

1,786,500

3,573,000

1,795,034

0*

--

--

--

0*

Ha`ikū
Ha`ikū
Ha`ikū

2015 Ag
Baseline
Crop
Category
Banana

Ha`ikū
Sub-Total
Honopou

Diversified

1.28

Honopou

Pasture

3,088

7,116

Honopou
Sub-Total

3,400
0* (07,400)

3,089

Ke`anae

Diversified

2.51

Ke`anae

Pasture

408

Ke`anae

Taro

11.91

Ke`anae
Sub-Total
Waikamoi

0* (07,400)
27,500 (1540K)

3,400
0* (07,400)
27,500 (1540K)

422.75
Pasture

359.09

0* (07,400)

Waikamoi
359.09
0
---Sub-Total
Total
10,986
644,678
1,350,000
2,025,000
4,050,000
Source: 2015 Statewide Agricultural Baseline GIS, acreages calculated by MDWS. Kuleana parcels included in the
2015 Statewide Agricultural Baseline are not included in this analysis, as they are accounted for in a subsequent
analysis within this report.
It is not specified whether taro is dryland or wetland.
Estimated Water Use for taro: average wetland taro consumptive rate. Coffee: 2004 AWUDP Kaua`i Irrigation
System- 2500 gpd; 2900 gpd reported by plantation on Oahu per Brian Kau, HDOA, personal communication,
10/12/2016.
*Most pasture is not irrigated and uses no water.
**Based on streamflow requirements for taro from CWRM Case No. CCH-MA13-01. Hearings Officer’s Amended
Proposed Findings of Fact, Conclusions of Law, & Decision and Order. August 2017.
***This “blended” total uses the 150,000 gpd FOF streamflow rate and the HDOA consumptive rate for non-taro
crops.

The characterization and adequacy of streamflow for lo`i kalo and other instream uses is a
community concern. Information about existing and potential lo`i kalo and other agricultural
uses on Kuleana parcels in the Ko`olau ASEA is not readily available, and despite consultation
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0
2,298,428

with the Aha Moku Council and others, quantitative information was not forthcoming through
the WUDP process. Other Information from the CWRM reports, 2015 Statewide Agricultural
Land Use Baseline, CWRM 1989 Declarations of Water Use, Contested case hearings and other
sources were consulted.
Information in the 1989 Declarations of Water Use, Volumes 1 and 2 (CWRM, September 1992),
was used to characterize water sources. This information was then correlated with CWRM
diversions, Kuleana parcels, contested case hearings info and the 2015 Statewide Agricultural
Land Use Baseline. The declarations include water sources and uses made known to the CWRM
through a registration process in 1988-1989, and does not include subsequent sources and uses
developed and known to the CWRM through its permitting process and water use reporting.76
The declarations also included claims for future water rights, the proposed future uses of water,
and current instream activities. The declarations as well as the summary below have not been
verified by the CWRM. While there are many limitations inherent in the declarations (parcels
with multiple declarations with conflicting information, some parcels may indicate place of
diversion rather than water application, parcel ownership may differ from declarant, etc.), they
provides a point of reference to support in a more complete characterization of existing and
potential future use.
Figure 16-17 Relationship of Kuleana Parcels and 2015 Statewide Agricultual Land Use
Baseline

76

The 1987 State Water Code, HRS Chapter 174C, required any person making a use of water in any area of the
state to file a declaration of that water use, any person owning or operating any well must register the well, and
any person owning or operating any stream diversions works must register the diversion.
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Source: HDOA 2015 Statewide Agricultural Land Use Baseline, Kuleana parcels (OHA 2009)

A significant number of Kuleana parcels exhibit a declaration of use for either an existing or
future use. Estimated demand for land uses in the Declarations of Water Use is 2,461,206 gpd
based on the stated assumptions. Given that much of the 2015 Statewide Agricultural Land Use
Baseline inventory does not intersect with the declarations, the declarations appear to
represent an additional increment of agricultural water use.
An analysis of Kuleana parcels and the 2015 Statewide Agricultural Land Use Baseline indicates
that taro and pasture land cultivated on Kuleana parcels in the Ko`olau ASEA totaled about
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276.45 acres as shown in the tables below. However, given the purpose of the 2015 Agricultural
Land Use Baseline inventory to capture the scale and diversity of commercial agricultural
activity, it is likely that most agriculture on Kuleana parcels was not mapped. In the table below,
taro is assumed to be wetland taro. The midpoint of the range for consumptive water use for
wetland taro is used to calculate estimated average water use. The low and high figures for
consumptive water use and streamflow required for healthy plants are also provided.
Table 16-13 Estimated Water Use by Kuleana Parcels also located within 2015 Agricultural
Land Use Baseline, Ko`olau ASEA (gpd/acre)
Consumptive Use
2015
Crop
Category

Kuleana
Parcels
Acreage

Water
Standard
(gpd/acre)

Est. Ave.
Consumpt
ive Water
Use (gpd)

Low
15,000
(gpd)

High
40,000
(gpd)

Low
100,000
(gpd)

Streamflow
Mid
(FOF)**
150,000
(gpd)

Ha`ikū

Pasture*

14.11

0* (0-7,400)

0

--

--

--

--

--

Honopou

Pasture*

188.71

0* (0-7,400)

0

--

--

--

--

--

Ke`anae

Pasture*

3.87

0* (0-7,400)

0

--

--

--

--

--

Ke`anae

Taro

27.71

27,500

762,025

415,650

1,108,400

2,771,000

4,156,500

8,313,000

Waikamoi

Pasture*

42.05

0* (0-7,400)

0

--

--

--

--

--

Aquifer
System

4,156,500
***
Sources: 2015 Statewide Agricultural Land Use Baseline GIS; Kuleana parcels-OHA, 2009. Approx. agricultural
acreages overlying Kuleana parcels calculated by MDWS using GIS intersection of Kuleana parcels (OHA 2009) and
2015 Agricultural Land Use Baseline data.
Water Use Rates: Diversified Ag-HDOA Guidelines; Taro-CWRM Na Wai `Eha and East Maui Streams Contested
Case Hearings. Due to proximity of parcels to stream, taro is assumed to be wetland taro. Water standard for taro
is average consumptive range of 15,000 to 40,000 gpa.
*Most pasture is not irrigated and uses no water.
**Based on streamflow requirements for taro from CWRM Case No. CCH-MA13-01. Hearings Officer’s Amended
Proposed Findings of Fact, Conclusions of Law, & Decision and Order. August 2017.
***This “blended” total uses the 150,000 gpd FOF streamflow rate and the HDOA consumptive rate for non-taro
crops.
Total

276.45

762,025

Table 16-14 Estimated Water Use by Kuleana Parcels not located in 2015 Agricultural Land
Use Baseline, Ko`olau ASEA (gpd/acre)
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High
300,000
(gpd)

Consumptive Use
Aquifer
System
Ha`ikū

2015
Crop
Category

Kuleana
Parcels
Acreage

Water
Standard

Est. Ave.
Water
Use

Low
15,000

High
40,000

Low
100,000

Pasture*

195.39

0* (0-7,400)

0*

--

--

--

--

--

0

--

--

--

--

--

0*

--

--

--

--

--

0

--

--

--

--

--

Ha`ikū
Total

195.39

Honopou

Streamflow
Mid
(FOF)***
150,000

Pasture*

Honopou
Total

33.38

0* (0-7,400)

33.38

High
300,000

Ke`anae

Pasture*

11.94

0* (0-7,400)

0*

--

--

--

--

--

Ke`anae

Taro**

85.49

27,500

2,350,985
**

1,282,355

3,419,614

8,549,035

12,823,500

25,647,105

2,350,985

1,282,355

3,419,614

8,549,035

12,823,500

25,647,105

0*

--

--

--

--

--

0

--

--

--

--

--

Ke`anae
Total

97.43

Waikamoi

Pasture*

Waikamoi
Total

30.85

0* (0-7,400)

30.85

12,823,500
****
Source: Kuleana parcels-OHA, 2009. Approx. agricultural acreages overlying Kuleana parcels calculated by MDWS using
GIS intersection of Kuleana (OHA 2009) and 2015 Agricultural baseline data.
Water Use Rates: Diversified Ag-HDOA Guidelines; Taro-CWRM Na Wai `Eha and East Maui Streams CCH. Due to
proximity of parcels to stream, taro is assumed to be wetland taro. Water standard for taro is average consumptive
range of 15,000 to 40,000 gpa.
*Most pasture is not irrigated and uses no water
acreage in the GIS intersection of Kuleana (OHA 2009) and 2015 Agricultural Baseline data.
**Taro crop cultivation not included in 2015 Ag Baseline data was estimated to be 87.75% of total Keanae ASYA
acreage based on the ratio of Taro to total Keanae ASYA acreage in the GIS intersection of Kuleana parcels (OHA 2009)
and 2015 Ag Baseline data. All other ASYAs were assessed at 0% of taro as compared to total ASYA acreage.
***Based on streamflow requirements for taro from CWRM Case No. CCH-MA13-01. Hearings Officer’s Amended
Proposed Findings of Fact, Conclusions of Law, & Decision and Order. August 2017.
****This “blended” total uses the 150,000 gpd FOF streamflow rate and the HDOA consumptive rate for non-taro
crops.
387.38

Total

2,350,985

Table 16-15 1989 Declarations of Water Use and Surface Water Diversions, Ko`olau ASEA
Stream Source

1989 Dec. of Water
Use (mgy)

1989 Dec. of Water
Use (gpy)

No. of Diversions

E. Wailuaiki
Haipuaena
Hanawana
Hanawi
Hanehoi

0
0
0.000038356
0.303476712
0.006575342

0
0
38
303,477
6,575

1
5
5
6
12
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Hoalua
Honomanu
Honopou
Hoolawa
Kaaiea
Kailua
Kakipi
Kapaula
Kaupakulua
Kealii
Kolea
Kopiliula
Kuiaha
Makapipi
Maliko
Manawaiiao
Nailiilihaele
Nuaailua
Ohia
Oopuola
Paakea
Piinaau
Puehu
Punaluu
Puohokamoa
Uaoa
W. Wailuaiki
Waiaaka
Waikamoi
Wailuanui
Waiohue
Waiokamilo
Waipio
Total

0.000000000
0.017260274
1.326865753
0.133306849
0.000000000
0.000000000
0.154561644
0
0.012249315
0.000657534
0
0
0.001643836
0.000164384
0.007200000
0
0
0
0
0
0
0.378082192
0
0
0
0.000013699
0
0
0
0.001704110
0
0.022684932
0.049745205
2.416230137

0
17,260
1,326,866
133,307
0
0
154,562
0
12,249
658
0
0
1,644
164
7,200
0
0
0
0
0
0
378,082
0
0
0
14
0
0
0
1,704
0
22,685
49,745
2,416,230

4
8
22
37
3
6
21
2
15
4
8
2
30
3
5
3
12
2
1
15
2
14
1
4
8
6
1
1
11
8
3
18
15
324

Source: 1989 Declarations of Water Use, Circular 123, Volumes 1 and 2, CWRM, September 1992.

The above table shows that only 2.416 mgy of water use are currently declared under the 1989
Declarations of Water Use. Many of the diversions have no associated water use quantities
declared and several streams have neither diversions nor water use quantities declared.
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However, many of these areas likely have undeclared diversions in active use and therefore
2.416 mgy is probably an underestimate of water use.
Table 16-16 Summary of Agricultural Water Use Analysis, Ko`olau ASEA
Agricultural Land Areas in Ag Water use Analysis
2015 Ag Baseline minus Kuleana Parcels
Kuleana Included in 2015 Ag Baseline Analysis (Subtracted
from the Ag Baseline Total)
Kuleana not Included in 2015 Ag Baseline
1989 Declarations of Water Use
Total Estimated Agricultural Water Use

Estimated Water Use (gpd)
2,298,428**
4,156,500**
12,823,500**
1,786,375*
21,064,803

*Calculated by subtracting stream diversion declarations (QDec) located within Kuleana and 2015 Ag Baseline
parcels (TMKs) from total Ko`olau ASEA 1989 declarations of water use (QDec). A&B, HC&S, and ML&P declarations
are also subtracted from this total as they do not reflect agricultural water use within the Ko`olau ASEA, but
instead are exports to other ASEAs (primarily Central ASEA). These water exports are accounted for in the total
surface water diversions for the overall Ko`olau ASEA analysis.
**These totals reflect the “blended” totaling method described in the above tables, which assess 150,000 gpd of
streamflow use for taro acreage as opposed to the 27,500 gpd HDOA consumptive use water rates for taro.
Note: This estimated water use analysis does not account for surface water resources exported outside of the
Ko`olau ASEA for agricultural and municipal uses.

Table 16-17 Estimated Agricultural Water Use in Ko`olau ASEA Based on CCH-MA13-01
Location
Acres
Taro Water Acres in Other
Other Ag
Estimated
in Taro
Use Rates
Ag
Water Use
Total Water
per Acre
Rates per Acre
Use (gpd)
(Based on
(Based on
Range of
Range of
130,000 to
3,400 gpd)*
150,000 gpd)
Keanae
13.475
150,000
7.000
3,400
2,045,050
(Palauhulu
Stream)
Wailua
30.16
150,000
28.096
3,400
4,619,526
(Waiokamilo &
Wailuanui
Streams)
Honopou
6.17
150,000
9.820
3,400
958,888
Hanehoi/Puoloa
2.3
150,000
3,400
345,000
Makapipi
4.17
150,000
3,400
625,500
Total
56.275
44.916
8,593,964
*Water use rate of 3,400 gpd/acre based on Diversified Ag-HDOA Guidelines. Other Ag Water Use shows
consumptive use whereas Taro Water Use Rates are based on CCH-MA13-01 (see source below).
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Note: This estimated water use analysis does not account for surface water resources exported outside of the
Ko`olau ASEA for agricultural use.
Source: CWRM Case No. CCH-MA13-01. Hearings Officer’s Amended Proposed Findings of Fact, Conclusions of
Law, & Decision and Order. August 2017.

Opana and Awalau Surface Water Source and Economic Analysis77
HC&S, Maui Land & Pineapple Co., and MDWS utilize a surface water source located in the
Ha`ikū Aquifer. Water from the Opana and Awalau intakes goes to the 10 MG Kaili`ili Reservoir.
Water is transported via two PVC waterlines to meter #3. Two 6-inch PVC waterlines then
transport the water to the booster pump and isolation valve near Olinda Road. Thereafter
there is just one 6-inch PVC waterline to another reservoir next to ML&P’s Field 274 (see Figure
16-18).
The water is used to irrigate pineapple fields in Makawao and Kula. Maui Land & Pineapple
Company ceased pineapple operations in 2009 and leased a portion of their Upcountry Maui
land to the newly formed Hali`imaile Pineapple Company to continue pineapple farming.
This system has three intakes from the Opana and Awalau Streams which yield approximately
0.143 MGD.
Storage is provided by the 10 MG Kailiili Reservoir and a smaller reservoir next to Field 274.
A diversion in the Opana stream at an elevation of 2400 feet routes water through a tunnel to
the Awalau stream area. A collector box distributes water from the tunnel and an Awalau spring
to pipes serving several users including the DWS. Prior to the Clean Water Act water treatment
requirements, this source supplied water to the Maluhia tank on the DWS potable water
system.
Currently, the majority of the water from this source feeds a 10 million gallon reservoir serving
and managed by a partnership of agricultural users. A minor portion of non-potable water is
provided to existing DWS customers.
The Opana/Awalau water source was evaluated as a potential resource option as a source for
treatment to supplement DWS potable uses. Several options were evaluated. These analyses
are described in the Economic Analysis section below.
The recommendation for this source is to maintain it as a non-potable water source and reserve
it for possible future source for treatment for potable use.

77

Source: Maui County Water Use and Development Plan Upcountry District Final Candidate Strategies Report.
July 27, 2009. Carl Freedman. Haiku Design & Analysis
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The chart below (Figure 16-8) shows the streamflow characteristics of water emerging from the
Opana/Awalau tunnel and the current allocations of water to the DWS and the agricultural
partners.
Prior to the Clean Water Act water treatment requirements, this source supplied water to the
Maluhia tank on the DWS potable water system. Currently, the majority of the water from this
source feeds a 10 million gallon reservoir serving and managed by a partnership of agricultural
users. A minor portion of non-potable water is provided to existing DWS customers. All of the
current use is for non-potable agricultural uses.
The Opana/Awalau water source was evaluated as a potential resource option as a more
reliable source for agricultural uses or for treatment to supplement DWS potable uses. A mass
flow analysis determined the reliable yield of this source assuming several possible reservoir
capacities.
Because there are extended periods the analysis was based on providing “semi-reliable
yield” in which the reservoir would be empty 10% of the time. As an integral system only small
gains in semi-reliable yield would result from additional reservoir capacity. For example,
doubling the current 10 MG reservoir capacity would increase the semi-reliable yield of the
Opana/ Awalau system by 22%. Based on this analysis it was concluded that it is not practical to
provide drought period service reliability to the Upcountry District system by adding reservoir
capacity for this resource.
Options for this resource include maintaining the current use as a non-potable agricultural
water source or installing a small water treatment unit at the Maluhia tank site. The economics
of installing water treatment depends upon the DWS system status and operation. It would be
economical to displace water otherwise produced by basal sources or the Kamole WTP, but
water from the Opana source would rarely be available in the dry conditions that exist when
these more expensive resources are required. Usually when water is available from the Opana
source water is also available from the Piiholo WTP for this area. It is not currently economic to
displace water produced at the Piiholo WTP with a new treatment unit at the Maluhia tank site.
Based on this analysis it was concluded that it is not economical to build a water treatment unit
for this source to serve potable needs at this time. This source does have value to serve potable
uses in the future when more water this area is served by sources from basal wells or water
pumped from lower elevations.
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Figure 16-18 Opana/Awalau Source Exisitng Water Allocation

Source: Maui County Water Use and Development Plan Upcountry District Final Candidate Strategies Report. July
27, 2009. Carl Freedman. Haiku Design & Analysis
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Figure 16-19 EMI Ditch System

Municipal Use
Municipal use comprised about 96 percent of reported well pumpage in the Ko`olau ASEA, with
single-family use dominating. There are five municipal water systems using ground water within
the Ko`olau ASEA summarized in the table below, including three County Department of Water
Supply (MDWS) systems, The National Park Service, and two privately owned "public water
systems" (PWS), as defined by the Department of Health (systems serving more than 25 people
or 15 service connections).
The MDWS Ko`olau Water System serves most of the resident population with potable water,
including the coastal areas of Wailua, Ke`anae, and Ha`ikū. There is no interconnection between
the Ke`anae/Wailua system and the Ha`ikū system. The map below shows the general service
areas of the public water systems in the region. The charts that follow show the proportion of
water consumption by water provider, water use by type for the County's municipal system,
and the source of this supply.
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All potable systems in Ko`olau use groundwater. MDWS systems, The National Park Service
public system, and other privately owned PWSs' service connections and average water
production are shown in the table below.
Table 16-18 Public Water Systems by Provider, Ko`olau ASEA

Operator

Population
Served78

Service
Connections

Average
Daily
Flow
(gpd)

West Kuiaha
Meadows
Homeowners
Association

45

15

53,000

Ground

222

Haleakalā
National
Park

National
Park Service

1,200

17

4,000

Catchment

203

Kailua

Ohanui
Corporation

90

27

10,500

Ground

213

KokomoKaupakalua
(311)

MDWS

3,190

1,085

439,312

Ground

213

Kuiaha (312)

MDWS

888

302

144,192

Ground

213

Ha`ikūPauwela (313)

MDWS

2,461

837

362,373

Ground

213

Pukalani (316)

MDWS

3

1

249

Surface

215

Upper Kula
(331)

MDWS

115

39

14,542

Surface

247

Lower Kula
(333)

MDWS

9

3

874

Surface

220

Nahiku (913)

MDWS

29

10

1,882

Ground

219

Ke`anae (915)

MDWS

253

86

16,447

Ground

DOH
No.

System
Name

252

West
Kuiaha
Meadows

Source

Source: Department of Health, Safe Drinking Water Branch 2015 based on 2013 survey of water production
submitted by providers every three years. All systems are “community” systems, except for DOH No.222 which is a
“Transient Non-Community” system.
The above information for MDWS systems includes only data for each system found within the Ko`olau ASEA.
Several of these MDWS systems cross over into the Central ASEA and those amounts are accounted for in the
Central ASEA analysis.

78

Based on 2.94 average people per service connection.
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Figure 16-20 Ko`olau ASEA Public Water Purveyors
MDWS Lower Kula
(333), 0.1%
MDWS Pukalani
(316), 0.0%

MDWS
Upper Kula
(331), 1.4%

MDWS Nahiku (913),
0.2%

MDWS Ke`anae
(915), 1.6%

West Kuiaha Haleakalā
Meadows, 5.1% National
Park, 0.4%
Kailua, 1.0%

MDWS Ha`ikū-Pauwela
(313), 34.6%

MDWS KokomoKaupakalua (311),
41.9%

MDWS Kuiaha
(312), 13.8%

West Kuiaha Meadows

Haleakalā National Park

Kailua

MDWS Kokomo-Kaupakalua (311)

MDWS Kuiaha (312)

MDWS Ha`ikū-Pauwela (313)

MDWS Pukalani (316)

MDWS Upper Kula (331)

MDWS Lower Kula (333)

MDWS Nahiku (913)

MDWS Ke`anae (915)

Source: Department of Health, 2015, data is updated every three years. Additional source of data from MDWS for
specific sections of water uze zones located within Ko`olau ASEA.

General locations of the county water mains and wells are shown below. The MDWS Nahiku
service area extends into Hāna ASEA. The National Park Service catchment system is not
classified as “municipal” in the CWRM database but is regulated as a public water system based
on the number of visitors served.
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Figure 16-21 Ko`olau ASEA General Location of Public Water Systems

MDWS Water System
The MDWS Ko`olau system generally serves the areas of Nahiku, Wailua, Ke`anae, Makawao,
Pa`ia and Ha`ikū. Single-family residential use accounts for the greatest demand. Although
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the CWRM water use category “Municipal” includes all MDWS billing classes, the table below
provides a breakdown of water consumption that closest corresponds to CWRM subcategories and actual water use.
Table 16-19 MDWS Service by CWRM Category*
CWRM Categories

GPD

% of Total

Domestic

955,189

97.48%

Industrial

0

0.00%

Municipal

11,016

1.12%

Agriculture

1507

0.15%

Irrigated

0

0.00%

Military

0

0.00%

Unknown

12,159

1.24%

Total

979,871

100%

*Includes all or portions of the following MDWS Water Use Zone (WUZ) Subdistricts: Kokomo-Kaupakalua (311),
Kuiaha (312), Ha`ikū-Pauwela (313), Pukalani (316), Upper Kula (331), Lower Kula (333), Nahiku (913), Ke`anae
(915)

Well pumpage is required to be reported to CWRM only for actual periods of pumpage.
Reported well pumpage compared to sustainable yield in the Ko`olau ASEA is minimal, with less
than 0.6 percent (979,871 gpd) of the total sustainable yield (SY) of 175 mgd pumped. While not
all active wells comply with reporting requirements, and pumpage data is especially incomplete
for smaller domestic and irrigation wells, due to the fact less than one percent of the potential
SY is being pumped, and assuming the opportunity exists to capitalize on the remaining 99.4
percent of SY, there is little pressure on groundwater resources in the Ko`olau ASEA.
While the base year for this WUDP is 2014, alternative periods were reviewed to determine
whether 2014—which exhibited a strong El Nino—is representative of consumption; and the
10-year average was determined to be consistent with the 2014 average daily demand.
Table 16-20 Consumption by MDWS Ko`olau System Subdistricts, 2014
ASYA/SubDistrict/WUZ

GPD

MGD

% of Total

Single Family
(gpd)

Single Family % of
Total

Ha`ikū/KokomoKaupakalua/311

439,312 0.4393

44.83%

415,671

94.62%

Ha`ikū/Kuiaha/312

144,192 0.1442

14.72%

143,644

99.62%

Ha`ikū/Ha`ikūPauwela/313

362,373 0.3624

36.98%

355,989

98.24%
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Ha`ikū/Pukalani/316

249

0.0002

0.03%

249

100.00%

Ha`ikū/Upper
Kula/331

14,542

0.015

1.48%

14,542

100.00%

Ha`ikū/Lower
Kula/333

874

0.001

0.09%

458

52.35%

1,882

0.002

0.19%

1,882

100.00%

0.016

1.68%

15,038

91.44%

100.00%

947,474

96.69%

Ke`anae/Nahiku/913

Ke`anae/Ke`anae/915 16,447
Total

979,871 0.980

Source: MDWS Metered Consumption Data, 2014 daily average.

Table 16-21 MDWS Ko`olau System Well Flow by Aquifer Sector, 2015
Well

GPM

Ha`ikū

357

Dowling

1,105

Ke`anae 1

122

Ke`anae 2

124

Ko`olau Total

1,708

DOH, Safe Drinking Water Branch - July 2015.

Water consumption varies seasonally, with the low demand months generally reflecting lower
outdoor irrigation demands. For MDWS systems, the seasonal fluctuations indicate the
potential for outdoor water conservation as well as ways to offset use of potable water for nonpotable needs. These conditions are likely to also apply to all public water systems that serve
community needs.
Water production is higher than consumption, due to accounting for distribution, water
losses, and unmetered use. The difference of 1,479,649 gpd between MDWS production (i.e.
well pumpage of 2,459,520 gpd) and consumption (MDWS customer metered use of 979,871
gpd) is significant, and may be due to leaks in the MDWS distribution system. This represents
a 66 percent rate of loss from production to end use. As shown in the following table, the
2014 and 10-year water production totals are fairly consistent.
State Water Systems
Kaumahina State Wayside
The Kaumahina State Wayside water system is located between Kailua and Wailua along
Hāna Highway, 28 miles East of the Kahului Airport on the island of Maui. The system
is located in the Ko`olau hydrological sector, and Waikamoi system. The water system is
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owned and operated by the State of Hawaii and managed by the DLNR-State Parks. The
water system serves a comfort station within the Wayside. The non-potable source for
the water system is a stream diversion from the Haipuaena Stream. Stream water is diverted
through a 2-inch pipe and flows by gravity to the comfort station. The estimated
water demand is 0.008 mgd. Information to determine the stream diversion capacity is not
available and flow measurements are not recorded. System source capacity adequacy
could not be determined. Future water demands for the park were not reported.
Pua`a Ka`a State Wayside Water System
The Pua`a Ka`a Wayside water system is located between Wailua and Nahiku along Hāna
Highway, 38 miles East of Kahului Airport on the island of Maui. The system is located
in the Ko`olau hydrological sector, and Keanae system. The water system is owned and
operated by the State of Hawai`i and managed by the DLNR-State Parks. The water
system serves a comfort station within the Wayside. The nonpotable source for the water
system is a stream diversion from the Waiohue Stream. Stream water is diverted through
a 2-inch pipe and stored in a 0.005 MG reservoir. The water gravity flows to the comfort
station. The estimated water demand is 0.006 mgd. Information to determine the stream
diversion capacity is not available and flow measurements are not recorded. System
source capacity adequacy could not be determined. Future water demands for the park
were not reported.
Federal Water Systems
PWS 222 Haleakalā National Park: Waikamoi ASYA of the Ko`olau ASEA
The Haleakalā National Park Public Water System is owned and operated by the National Park
Service and serves approximately 1,200 people. According to according to the Safe Drinking
Water Branch of the Hawai`i Department of Health, the Average Daily Flow is 4,000 gallons per
day (gpd). Two-250,000 gallon tanks are used to store the water.
Potable water is supplied entirely by catchment gathered on the Waikamoi Aquifer, which is
sand filtered and chlorinated to ensure that drinking water meets the Safe Drinking Water
Regulations of the EPA and the State of Hawai`i Department of Health. The distribution piping
is comprised of approximately 1.5 miles of 4-inch ductile iron distributed to 17 meters/service
connections. The following table provides the average daily consumption (gpd) per class of
customer in PWS 222 Haleakalā National Park:
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Table 16-22 (PWS 222) Haleakalā National Park Infrastructure Average Gallons per Day
Consumption
Class

Average Consumption/gpd

Single Park Visitor

~1,200 Visitors/day

Total Consumption

4,000

Source: HI DOH SDWB; CWRM

During the period from 2004 to 2009, seven contaminants were detected within the legal limits,
including the water treatment and distribution byproducts: Trichloroacetic acid, Dichloroacetic
acid, Total haloacetic acids (HAAs), chloroform, Bromodichloromethane, Total trihalomethanes
(TTHMs), and cadmium (total). Testing for 87 other chemicals was conducted, but none were
found. There have been no EPA violations reported for Haleakalā National Park Public Water
System 222 since 2004.79
Private Public Water Systems
PWS 203 Kailua: Honopou System of the Ko`olau ASEA
The Kailua Public Water System is owned and operated by the Ohanui Corporation, a subsidiary
of A&B Properties, Inc. East Maui Irrigation Company Limited (EMI) is contracted by agreement
to provide operation, maintenance and repair of all Ohanui infrastructure. PWS 203 serves
approximately 90 customers and 27 meters/service connections. According to the Safe Drinking
Water Branch of the Hawai`i Department of Health, the Average Daily Flow is 10,500 gallons per
day (gpd), and the pump capacity is 24,000 gpd.80 Potable water is supplied by basal
groundwater obtained from a deep well drawing from the Honopou Aquifer. Water is
chlorinated to ensure that drinking water meets the Safe Drinking Water Regulations of the EPA
and the State of Hawai`i Department of Health. The Kailua Public Water System has
approximately 2,000 length feet of mains and one tank with a storage capacity of 5,400 gallons.
There are currently no plans to expand, provide other service connections or develop additional
water resources in this area. The following table provides the amount of average daily
consumption per class of customer in PWS 203, Kailua.

79

HI DOH SDWB; CWRM; Mr. Rusty Waltrip; http://www.nps.gov/hale/planyourvisit/index.htm;

http://Hawai`i .gov; http://www.ewg.org/tap-water/whatsinyourwater/HI/Haleakala-National-Park/0000222/
80

Based on pumping 16 hours per day.
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Table 16-23 (PWS 203) Kailua Public Water System – Water Consumption
Class

Average Consumption/gpd*

Single Family

10,300

Commercial

200

Total Consumption

10,500

Source: HI DOH SDWB; CWRM

From 2004 to 2009, 167 tests were conducted for 94 chemicals, and none were found. There
have been no EPA violations reported for the Kailua Public Water System since 2004.81
PWS 252 West Kuiaha Meadows: Ha`ikū ASYA of the Ko`olau ASEA
The West Kuiaha Meadows Public Water System is owned by the West Kuiaha Meadows
Homeowners Association, and provides service to approximately 45 customers over 15 service
connnections/meters stored in a 50,000 gallon tank. According to the Safe Drinking Water
Branch of the Hawai`i Department of Health, the Average Daily Flow is 6,000 gallons per day
(gpd). Potable water is supplied by basal groundwater obtained from one deep well drawing
from the Ha`ikū Aquifer. The well has a capacity to produce up to a total of 53,000 gpd.
Treatment consists of hypo chloride solution delivered by an LMI pump to maintain a residual
chlorine level of about 0.75 ppm and is maintained by water operator to ensure that drinking
water meets the Safe Drinking Water Regulations of the EPA and the State of Hawai`i
Department of Health.
Table 16-24 (PWS 252) West Kuiaha Meadows Wells
Well Name

Well No.

Capacity (mgd)*

Kuiaha-Smith

5418-02

0.053

West Kuiaha

5518-05

N/A

Total Capacity

0.053

Source: HI DOH SDWB; CWRM
*mgd = million gallons per day (based on pumping 16 hours per day)

The following table provides the average daily consumption per class of customer in PWS 252,
West Kuiaha Meadows:

81

HI DOH SDWB; CWRM; Mr. Mark Vaught; http://www.ewg.org/tapwater/whatsinyourwater/HI/Kailua/0000203/
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Table 16-25 (PWS 252) West Kuiaha Meadows Average Daily Consumption
Class

Average Consumption/gpd*

Single Family

6,000

Total Consumption

6,000

Source: HI DOH SDWB; CWRM
*gpd = gallons per day

To accomplish water conservation, there is a two tier rate in place for PWS 252 West Kuiaha
Meadows. Customers are charged a higher rate when they exceed 1,250 gallons a day (gpd). No
future expansion is anticipated for the water system.
During a period from 2004 to 2009, eight contaminants were found at the tap that were within
the legal limits, including the water treatment byproducts Bromoform, Dibromochloromethane,
Dichloroacetic acid, Monobromoacetic acid, Total haloacetic acids (HAAs), and Total
trihalomethanes (TTHMs) as well as Barium and Nitrate. 86 chemicals were tested for, but not
found. There have been no EPA violations reported for the West Kuiaha Meadows Public Water
System since 2004.
Other Potable Water Use
An unknown number of persons are not served by any public water system. Some small
developments or groups of development below the DOH threshold or individual households
and uses may be served by domestic wells, catchment, streams or other sources. Estimated
‘order of magnitude’ demand for 2014 of 0.277 mgd. The estimate is based on island-wide 2010
Census Block population of about 1,190 persons that appeared to be outside public water
system purveyor service areas, general location of development and system pipes and an
average MDWS per capita rate of 248 gpd.82 Rural properties located throughout the Ko`olau
ASEA may contain a higher proportion of unserved population compared to other areas on
Maui. Rainfall is sufficient to sustain catchment systems in areas without water infrastructure.
17.5.2 Water Use by Resource
Water demand in 2014 comprised about 139,966,473 gpd in the Ko`olau ASEA, with surface
water for use within the Ko`olau ASEA accounting for about 15 percent of total water demand,
surface water diverted and exported outside of the Ko`olau ASEA comprising approximately
84%, and groundwater accounting for approximately less than 1 percent of total water
demand.
82

2010 Census Block Group population that appears to be outside public purveyor service areas – approx. 1190;
apply average MDWS per capita rate of 248 gpd based on 2010-2014 consumption and interpolated population =
296,144 gpd. Excluding domestic well pumpage of 20,495 gpd results an estimated demand of 276,649 gpd.
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Figure 16-22 Water Source by Aquifer Sector Area, 2014 (gpd)
160,000,000
140,000,000
120,000,000

21,064,803

(gpd)

100,000,000

80,000,000
60,000,000

117,986,000

40,000,000

915,670

20,000,000
0
Total Surface Water Diverted and Used within Koolau ASEA
Total Surface Water Diverted and Exported out of Koolau ASEA
Total Pumpage Koolau ASEA

Source: CWRM Well Pumpage Reports. Surface water estimated by MDWS based on diversion amounts reported
to CWRM and the agricultural water use analysis using Kuleana, 2015 Agricultural Baseline and 1989 Declarations
of Water Use data.

Ground Water Resources
According to the CWRM database in August 2015, the Ko`olau ASEA includes 131 wells, of
which 122 are considered "production" wells, and the remainder (9) are classified as
"unused" and do not produce water. While well pumpage is required to be reported to
CWRM not all active wells comply with reporting requirements and pumpage data is
especially incomplete for smaller domestic and irrigation wells. Only a small fraction of the
region’s sustainable yield is developed and even less pumped. Installed pump capacity is not
the permitted pumpage, but the maximum capacity of the permitted well in gallons per
minute multiplied by 24 hours. Sustainable Yield is given in million gallons per day while
pump capacity and pumpage is given in gallons per day in the table below.
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Table 16-26 Pumpage and Pump Capacity of Wells Compared to Sustainable Yield (SY), Ko`olau
ASEA (2014)

Aquifer
System

Ha`ikū
Honopou
Waikamoi
Ke`anae
Total

MDWS
Municipal
Pumpage
2014 Ave
(mgd)
0.811
0.000
0.000
0.066
0.877

Private
Public
Municipal
Pumpage
2014 (mgd)
0.005
0.010
0.000
0.000
0.015

Total
Pumpage
2014 Ave
(mgd)
0.816
0.010
0.000
0.066
0.892

Pump
Capacity
(mgd)

Sustainable
Yield
(mgd)

% of
Aquifer
System
Pumped

% of Aquifer
System
Potentially
Pumped

14.314

27
25
40
83
175

3.02%
0.04%
0.0%
0.08%
0.51%

8.18%

Source: CWRM Well Database
12-month moving average, January to December 2014; where data was not reported consecutive months in 2015
were used. Some wells not reporting.

Surface Water Resources
Surface water is diverted for a variety of purposes; however, surface water diversion data
reported to CWRM for the Ko`olau ASEA is very limited, other than the 1989 Declarations of
Water Use already described in this report and the reported diversions from EMI and ML&P.
There are 11 CWRM stream diversion gages located within the Ko`olau ASEA. There is a CWRM
gage located at Makapipi Stream within the Ko`olau ASEA, which is a source for the Nahiku
MDWS Water System located within the Ko`olau ASEA. Diversions registrations and available
data is summarized in Appendix XX. Registered quantities total 2.416 mgd. The figure illustrates
location of diversions throughout the aquifer sector.
Table 16-27 Reported Diversions in Ko`olau ASEA
Registered Diversion Owner
Diversion Description
Maui Land & Pineapple Co.
Nahiku Stream Pump
Maui Land & Pineapple Co.
Opana 12" (Upcountry)
Maui Land & Pineapple Co.
Opana 2.5" (Upcountry)
Maui Land & Pineapple Co.
Awalau 4" (Upcountry)
EMI/HC&S
33 Wailoa Ditch at Honopou
EMI/HC&S
34 New Hamakua Ditch at Honopou
EMI/HC&S
35 Lowrie Ditch at Honopou
EMI/HC&S
36 Haiku Ditch at Honopou
Total

Reported Diversion Amount (MGD)
0
0.223
0.032
0.061
87.075
13.985
11.3
5.309
117.985*

Source: Based on 2011-2015 averages reported to CWRM.
*This total includes the amount diverted by EMI that is then provided to MDWS for treatment at the MDWS
Kamole Weir Water Treatment Plant. The total production number for calendar year 2014 for the MDWS Kamole
Weir Water Treatment Plant was 1.847 MGD. This amount is slightly below the three year (2012-2014) high of
2.409 MGD at the Kamole Water Treatment plant reflecting a relatively wet year in 2014. This total also includes
water delivered to MDWS for use at the Kula Ag Park, which is not treated at the Kamole Weir WTP, but sent on to
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the Kula Ag Park as non-potable water for the irrigation of crops. The adjusted number to be used for agricultural
water use from the above data is 117.985 - 1.847 = 116.139 MGD.

Figure 16-23 Ko`olau ASEA Registered Surface Water Diversions

Alternative Water Resources
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Rainwater Catchment
Rainwater catchment is the collection of rainwater from a roof or other surface before it
reaches the ground. On average, USGS data indicates rainfall ranges from 101-454 inches per
year, making the Ko`olau ASEA Maui Island's rainiest ASEAs and one of the wettest places in
Hawai`i. The heaviest rainfall is in the Ke`anae ASYA, where it rains as much as 454 inches
per year. The cooler, dryer upper elevations may have as little as 101 inches of rain per
year.83 Rainwater catchment is not as reliable a conventional water resource because it is
extremely sensitive to the climate; however, rainwater catchment is a viable option in this
region. Rainwater catchment systems are not regulated by the Department of Health,
making estimates of their use difficult. No inventory of installed catchment systems
throughout the island is available.
Stormwater Reuse
There is no reported stormwater reuse within the Ko`olau ASEA, although a limited number of
development projects may have stormwater controls incorporated into project design to
reduce runoff and its effects. Stormwater reuse at the parcel scale may also provide an
opportunity to offset landscape and other irrigation demand of projects or households.
Desalination
Desalination of ocean or brackish water was studied as an option in the 2013 MDWS study,
Maui Island Water Source Development Options for the Central MDWS system, but an
assessment has not been conducted for the Ko`olau ASEA, and there are presently no
desalination projects within. One major cost to operate a desalination plant is the high energy
demand of the process, and the disposal of the brine liquid byproduct creates logistical and
environmental challenges that also increase cost. As desalination technology advances and
energy costs decrease, brackish and ocean water desalination should continue to be evaluated
for their potential as effective future water supply alternatives.

16.6 FUTURE WATER NEEDS
16.6.1 General
Two alternative methods were used to project water demand to the year 2035: Population
growth rates based on 20-year population growth projections in the Socio-Economic Forecast
Report (2014) applied to current consumption and build-out of permitted land use based on
County zoning and Department of Hawaiian Homelands land use plans. Population-based
demand takes into account social and economic factors that are anticipated to drive growth
over the planning period.

83

Johnson, A.G., Engott, J.A., and Bassiouni, Maoya, 2014, Spatially distributed groundwater recharge estimated
using a water-budget model for the Island of Maui, Hawai‘i, 1978–2007: U.S. Geological Survey Scientific
Investigations Report 2014–5168, page 38, http://dx.doi.org/10.3133/sir20145168.
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16.6.2 Water Use Unit Rates
The 2002 Water Use Standards are used for land use based demand projections. Most of the
water use in the Ko`olau ASEA is for residential or single-family use. The 2002 Standards for
residential use are 600 gallons per day (gpd) per unit, 3,000 gpd per acre for single
family/duplex, and 5,000 gpd per acre for multi-family use. System standards factor in outdoor
use and are generally higher than empirical use in the region, because irrigation needs are
relatively low.
The Maui Island Plan projects a 20-year modest 3.61 percent population increase for the
Ko`olau ASEA from 2015 to 2035. The 2015 population of the Ko`olau ASEA was 11,892
residents, which includes: a portion of the population (10,824) of the Pā`ia-Ha`ikū Community
Plan (CP) area that amounts to 91 percent of the Ko`olau ASEA's total population; a small
portion of the Makawao-Pukalani-Kula CP population (701) that accounts for 5.9 percent of the
Ko`olau ASEA population; and a small portion of the Hāna CP area's population (368), which
accounts for 3.1 percent of the Ko`olau ASEA's total population. The population of the Ko`olau
ASEA is projected to increase by 3.61 percent to 12,321 by 2035.
16.6.3 Land Use Based Full Build-Out Water Demand Projections
Full build-out projections for the Ko`olau area based on County zoning and DHHL land use
categories yield a projected water demand of 79,443,774 gpd, or approximately 80 million
gallons per day. Full build-out by county zoning designation is neither realistic over the
planning period (20 years being too short of a timeframe), nor supported by the County of Maui
General Plan. System standard water rates for agricultural zoning are assigned but do not
represent regional irrigation needs due to an overestimation of the time required (more than
20 years) and the overly optimistic assumption that 100 percent of zoned lands will eventually
realize their zoning designations.
Maui County Zoning
Maui County Zoning for the Ko`olau ASEA is predominantly Interim Use Zone districts (72.48
percent) and to a lesser extent Agriculture (26.62 percent). Interim zoned land (made up mostly
of Conservation lands at 99 percent) was assigned a zoning classification, based on Directed
Growth Plan guidance and Community Plan land use designations, in order to calculate water
demand for these areas. There are over 85,655 zoned acres in the Ko`olau ASEA (excluding
DHHL lands, which account for 241.9 acres). The Interim District encompasses 62,127 acres. The
Ko`olau, Pā`ia-Ha`ikū, and Makawao-Pukalani-Kula community plans assign the following land
use designations to 62,110 Interim zoned acres (approximately 17 acres are zoned Interim but
do not have corresponding CP designations): Business/Commercial (2.52 acres); Park (162
acres); Unzoned Road (0.36 acres); Single Family (32 acres); Agriculture (30 acres); Rural (99
acres); Conservation (61,762 acres); Public (21 acres). Interim zoned areas that are designated
by the CPs as Conservation, Open Space, Unzoned Road, and Urban Reserve are all assigned to
the "Open Space" zoning district, with no water demand associated with their use. There is a
remaining balance of 17 Interim zoned acres that are unassigned to another land use
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designation by the Community Plans. A summary of the County land use-based demand follows
a discussion of DHHL land use-based demand.
Table 16-28 Summary of Zoning and Community Plan (CP) Use/Designation Types, Ko`olau
ASEA (Excluding DHHL Lands)
Zoning Summary (Corresponding County
Zoning Categories found within the Hāna
ASEA in Parentheses)

Acres

% of Total

Water Use Rates
(gpd per acre)

Single Family, Duplex (R-3 Residential, RU0.5 Rural - 1/2 Acre, Service Business
Residential)

507.45

0.592%

3,000

Business (B-2 Business - Community, SBR BCT Business - Country Town)

6.04

0.007%

6,000

Industrial (M-1 Light Industrial)

15.35

0.018%

6,000

Agriculture (AG Agriculture)

23,149.14 27.026%

3,400

Public/Quasi-Public (P-1 Public/QuasiPublic)

29.89

0.035%

1,700

Park (PK Park)

168.15

0.196%

1,700

Open Space* (Conservation, Open Space,
Unzoned Road, Urban Reserve)

61,762.25 72.106%

0

Interim***

16.74

0

TOTAL excluding DHHL Lands****

85,655.01 100%

0.02%

Source: Table prepared by MDWS, Water Resources & Planning Division. Excludes DHHL lands.
Zoning supplied by Maui County Planning Department, Long Range Division, May 2015.
Interim zoning was assigned to CWRM categories based on Community Plan land use designations.
*Includes Community Plan designations of Open Space and Conservation designated "Interim" in County zoning.
**Acreage represents the difference between County zoning and Community Plan designations for "Interim":
16.74 acres were designated "Interim" in County zoning, but not designated a Community Plan use type, and
therefore, remained undesignated "Interim" County zoning. Additionally, some "interim" zoned areas may not
have a community plan land use designation due to the GIS analysis omitting a narrow band along the coastline
due to slightly different geocoordinates between GIS layers' boundaries.
***16.74 Interim-zoned acres remain unassigned to another land use designation by the Community Plan.
****471.7 acres of DHHL lands zoned Agriculture and 24.18 acres of DHHL land zoned Conservation were excluded
from Agricultural and Conservation zoning categories in this table, but they will be addressed later in Table 16-25.

State Department of Hawaiian Home Lands (DHHL)
The DHHL maintains land use jurisdiction over Hawaiian Homes and is not subject to county
zoning designations. DHHL zoned lands are not accounted for in Table 16-22 above. Water rates
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used by the State Water Projects Plan Update; DHHL, May 2017, and projected demand based
on the DHHL Maui Island and regional land use plans are described in the table below.
Table 16-29 DHHL Land Use, Water Standards for Maui
Non-potable
Land Use

Potable

(gal/acre)

Residential

600 gal/unit

None

Subsistence Ag

600 gal/unit

3400 gal/acre

Supplemental Agriculture

None

3400 gal/acre

Pastoral

600 gal/unit

20 gal/acre

General Ag

None

3400 gal/acre

Special District

Varies

Varies

Community Use acres

1,700 gal/acre or 60 gal/student

None

Conservation

None

None

Commercial

3,000 gal/acre or 140 gal/1,000 SF

None

Industrial

6,000 gal/acre

None

Source: DHHL Maui Island Plan

The DHHL Maui Island Plan
The Hawaiian Homes Commission adopted its Maui Island Plan as the overarching planning
document in 2004. The Department of Hawaiian Homelands (DHHL) East Maui planning region
encompasses three tracts totaling 985 acres: Ke`anae, Wākiu, and Wailua. All three tracts are
within the Hāna Community Plan designated area.84 However, only Ke`anae (150.6 acres) and
Wailua (91.4 acres) tracts are within the Ko`olau ASEA, covering 242 acres the State Land Use
Commission has mostly zoned Agriculture, with a very small percentage zoned Conservation.85
The County zoning and Community Plan designations for the lands is Agricultural. For the
Ke`anae tract, two acres of community use is proposed on the makai property, and 32 threeacre agricultural lots are proposed on 57 acres of the mauka property. The chosen DHHL project
for the Wailua tract proposes 28 acres of subsistence agricultural use, 52 acres of general
agriculture use, and 10 acres of conservation.86

84

State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-1.
Ibid, page 6-17.
86
State of Hawai`i, DHHL Maui Island Plan, 2004.
85
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Table 16-30 DHHL Planned Land Use
Category

Acres or

% of Total

Residential Units

Residential (Units)*

41*

N/A

Commercial (Acres)

0

0%

Industrial (Acres)

0

0%

General Agriculture (Acres)

105.9***

43.78%

Subsistence Agriculture
(Acres)**

124**

Community (Acres)

22

0.01%

Open Space (Acres)

10

4.13%

Total (Acres)

241.9

100%

51.26%

Source: DWS, Water Resources & Planning Division, May 2015, based on DHHL Maui Island Plan and Regional
Plans. Open Space includes conservation, cultural protection and similar use types.
*Residential units to be located on 124 acres of Subsistence Agriculture lots (41).
**Represents 96 Subsistence acres in Ke`anae (32 3-acre lots) and 28 Subsistence acres in Wailua, catchment is
proposed for irrigation.87
***This number assumes 39 acres of land classified by DHHL as General Agriculture is used to satisfy the balance of
acres needed to satisfy the 32 3-acre lots in Wailua.

Table 16-31 DHHL Projects and Planned Land Use
Aquifer
System

DHHL Project

Total
Acres

Community
Acres

Agricultural
Acres

Open Space
Acres

Ke`anae

Ke`anae Tract Final Plan
(Maui Island Plan)

150.9

2

148.9

0

Wailua

Wailua Tract Final Plan
(Maui Island Plan)

91

0

81

10

Table prepared by DWS, Water Resources & Planning Division. Figures are estimates based on DHHL Maui Island
Plan and Regional Plans.

Ke`anae DHHL Plans
The Ke`anae tract contains two separate parcels – a two acre parcel along the shoreline on
Ke`anae Peninsula and a 149 acre parcel along Palauhulu Stream mauka of Hāna Highway. The
smaller parcel offers opportunities for community use, while the larger piece is appropriate for
agricultural homesteads given its gentle slopes, high rainfall, easy access, and rural character.
The DHHL plans to develop its small Ke`anae tract with subsistence agricultural homesteads and

87

State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-1, pages 6-24, 6-25, 6-29.
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general agriculture and lo`i kalo uses.88 The two-acre makai property is within the flood zone,
which prohibits homesteading use; therefore, the property will be developed for community
use because of its oceanfront location, which presents opportunities for a gathering area and
for cultural practices.89
Wailua DHHL Plans
The 2004 DHHL Maui Island Plan chose the Alternative 1 option, which proposes 28 acres of
subsistence agricultural use, 52 acres of general agriculture use, and 10 acres of conservation
for the Wailua tract.90 According to the DHHL, the rationale for selecting Alternative 1 over
Alternative 2 was because of the high beneficiary demand for agriculture lots on Maui, and the
subsistence agricultural designation also requires that the beneficiary reside on the lot, thus
adding to the agricultural community that currently exists in Wailua.91 Wailua has 11 readily
available lots that could immediately be awarded to beneficiaries on the waiting list, therefore
fulfilling the intent of the Hawaiian Homes Commission Act (HHCA). The analysis of the tract
illustrates that the lands where agriculture is proposed are well suited for agricultural use due
to their existing agricultural use, potentially productive soils (according to the ALISH
designation), and high rainfall. Annual rainfall at Wailua averages between 120 and 200 inches
per year. The high rainfall and stream flow from Wailuanui Stream, which runs through Wailua,
provides water to the taro crops planted throughout the valley.92
In the past, house lots were distributed with detached lots for taro cultivation. DHHL would like
to develop a similar program that uses existing lots for residential purposes and adjoining
existing lots for taro cultivation. The DHHL plans to use the Wailua tract for general agriculture
and lo`i kalo uses–it does not mention a need for potable water.93 The subsistence agriculture
DHHL lots are an effort to integrate beneficiaries whose lifestyle matches Wailua's traditional
agricultural ways.
Catchment systems could be used for both consumption and irrigation.94 However, the MDWS
water system also has the capacity to serve these lands.95 A six-inch waterline from the highway
will be required.96 The USGS topographic map shows Wailuanui Stream, Waiokamilo Stream
(along the western border), and Waikani Falls (along the southern border) within the Wailua
tract. Both streams are perennial.
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State Water Projects Plan, Advance Report, 2016, Page xvi.
State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-22.
90
State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-32.
91
Ibid.
92
Ibid, page 6-26.
93
Ibid, page xvii.
94
Ibid.
95
Ibid.
96
Ibid, page 6-32.
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Table 16-32 Ko`olau ASEA DHHL Lands Excluded from Zoning
TOTAL
Ko`olau
ASEA DHHL
ACRES

LAND USE DESIGNATION: AG
(ACRES)

WATER
STANDARDS/ACRE

TOTAL WATER
DEMAND
(GPD)

241.9

229.9

3,400

781,660

Source: Table prepared by DWS, Water Resources & Planning Division.

The 2017 State Water Projects Plan (SWPP) has been updated to address DHHL’s project needs
from 2016 to 2031.97 There are four DHHL project areas in the East Maui region (Kahikinui,
Ke`anae, Wailua, and Hāna), with the Ke`anae and Wailua projects as the only DHHL projects
located within the Ko`olau ASEA. Projected water demand and strategies for build-out of the
Wailua and Ke`anae projects over the WUDP planning period is discussed under Population
Growth Based Water Demand below.
Figure 16-24 Ko`olau ASEA Department of Hawaiian Homelands Land Inventory

97

State of Hawai`i Department of Hawaiian Homelands, State Water Projects Plan Update, 2017
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The following table summarizes County and DHHL land use/zoning based demand.
Table 16-33 Full Build-Out Water Demand Projections by CWRM Use Type, Ko`olau ASEA
County Zoning Based
CWRM Use
Categories

Projected
Demand
(gpd)

Acres

DHHL Land Use Category Based
Water
Use
Rate
(gpd)

DHHL Land
Use

Acres /
Res
Units

Water
Use
Rate
(gpd)

Projected
Demand
(gpd)

Total
Projected
Demand
(gpd)

Residential
DomesticResidential
Domestic
NonResidential
*

Industrial

Agriculture

507.45

1,522,350

3,000

***

41***

600
gal/unit

24,600

1,546,950

6.04*

36,240*

6,000
gal/acre

Commercial

0

3,000
gal/acre

0

36,240*

15.35

54,780

6,000
gal/acre

Industrial

0

6,000
gal/acre

0

54,780

78,707,076

3,400
gal/acre

Agriculture

229.9

****

****

3,400
gal/acre

360,060

79,067,136

23,149.14

Open
Space

61,762.25

0

0

Open Space

10

0

0

0

Municipal

198.04**

336,668

1,700
gal/acre

Community

2

1,700
gal/acre

3,400

340,068

Military

0

0

N/A

N/A

N/A

N/A

0

Total

85,655.01

80,620,874

388,060

81,008,934

**

41
Units/
241.9
acres)

Source: MDWS Water Resources & Planning Division. Figures may not add due to rounding. Open space,
conservation/cultural protection and similar land use types not included due to lack of water demand.
County Zoning: Based on zoning supplied by Maui County Planning Department, Long Range Planning Division,
May 2015. DHHL lands are excluded.
*Composed of (1) BCT Business – Country Town (3.52 acres x 6,000 gallons/acre/day = 21,220 gpd); and (2)
Business/Commercial (2.52 acres x 6,000 gallons/acre/day = 15,120 gpd).
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DHHL Lands: Based on DHHL Maui Island Plan and Regional Plans. Future land uses are unknown for some lands.
** Municipal water as defined by CWRM (336,668 gpd) is zoned as: (1) "Public," Interim-zoned/CP designated,
"Public/Quasi-Public" (29.89 x 1,700 gpd standard = 50,813 gpd); (2) PK-Park (168.15 acres x 1,700 gpd standard =
285,855 gpd); and Municipal is likely to serve Domestic Residential zoned areas.
***Residential use is based on 32 3-acre subsistence lots in Ke`anae (32 lots x 600 gpd = 19,200 gpd) and nine 3acre lots in Wailua (9 lots x 600 gpd = 5,400).
****The DHHL agricultural water use estimate (105.9 x 3,400 gpd = 360,060 gpd) is derived from 124 Subsistence
Agricultural acres (41 3-acre units [32 in Ke`anae, 9 in Wailua]) subtracted out due to a potable demand of 600 gpd
being allocated to residential use and DHHL plans to use catchment for irrigation.

Table 16-34 DHHL Planned Land Use for Wailua and Ke`anae Lands
Acres
(Residential Units)

Category
Residential
Commercial
Industrial
Agriculture
Community
Open Space
Total

% of Total
0 (0 Units)
0
0
229.9
2.0
10.0
241.9

0%
0%
0%
95.0%
0%
5%
100%

Source: DWS, Water Resources & Planning Division, May 2015, based on DHHL Maui Island Plan and Regional
Plans. Open Space includes Conservation, cultural protection and similar use types, and in the case of the 10 acres
indicated above, the Open Space will be designated Conservation.

Figure 16-25 Full Build-Out Water Demand Projections by CWRM Use Type (including DHHL),
Ko`olau ASEA

Domestic Non-Residential 36,240 gpd

Agriculture 79,067,136
gpd

1,978,038 gpd Domestic,
Industrial, Municipal

Domestic- Residential

Domestic Non-Residential

Agriculture

Municipal
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Industrial
54,780 gpd

Municipal
340,068 gpd
Domestic-Residential
1,546,950 gpd

Industrial

State Water Projects Plan
The State Water Projects Plan 2017 update only addressed Department of Hawaiian Homelands
projects. Other state projects are addressed in the adopted 2004 SWPP. Availability of water
required for state projects, excluding DHHL, can be determined through the year 2020 based on
the 2004 SWPP Report. Land use-based water demand projections are compared to those in
the 2004 SWPP, which projects future water demand to 2020, shown in the table below.
According to the SWPP, the Ko`olau ASEA non-DHHL potable demand in 2018 is anticipated to
be 7,600 gpd, with no anticipated non-potable demand.98 The projects are for additional use at
the Haiku Elementary School and accounted for within the population-based projections for
Ko`olau ASEA. According to the SWPP, an additional 10,000 gpd from 2003 to 2020 are needed
to satisfy unmet SWPP Ko`olau Project demand.99 However, the 10,000 gpd likely includes an
amount for "Puakalani Elementary (sic)," which does not exist, and therefore, it is probably
meant to be "Pukalani Elementary," which is outside the Ko`olau ASEA.100
Table 16-35: State Water Projects Plan Projected WaterDemands to 2018 (Excludes DHHL)
2018 Non2018 Potable
2018 Total
ASEA
ASYA
Potable Demand
Demand
Demand
(gpd)
(gpd)
(gpd)
Ko`olau

Haiku

0

7,600

7,600

State Water Projects Plan, Hawai`i Water Plan, Volume 4, SWPP for Islands of Lanai/Maui/Moloka'i, 2003, Table
4.4.

Agricultural Water Use and Development Plan (AWUDP)
The 2004 Agricultural Water Use and Development Plan (AWUDP) addressed the East Maui
Irrigation (EMI) System and related agricultural irrigation demand sourced from Ko`olau ASEA
for use in Central and Upcountry Maui. Other data referenced in the report indicates existing
and potential agricultural water use may be closer to the low or midpoint of the range.
Table 16-36 Water Demand Forecast for Diversified Agriculture, Ko`olau ASEA, 2001-2021
Acreage
Forecasted
Forecast for
Acreage in Use
Water Demand
Diversified
Irrigation
Total
Unused
(mgd)
Agriculture
System
Acres
Acreage
Estimated
Worst
Best Worst Best
Acres
Percent
Case
Case
Case
Case
Upcountry
1,751
ND
NA
55
142
0.68
3.94
Maui
East Maui
33,026
70 23,118
9,908
200 11,060
0.73
3.03
Total
8,933
4,300
4,633
636 2,242
2.16
7.62
Source: Compiled based on Tables 6b and 7d, AWUDP, 2003, revised 2004 Water use (diversified ag acreage @
3,400 gpd per acre). ND = no data, NA = not applicable

98

State Water Projects Plan, Hawai`i Water Plan, Volume 4, SWPP for Islands of Lanai/Maui/Moloka'i, 2003, Table
4-4.
99
Ibid, Table 4.7, page 4-15.
100
Ibid, Table 4.4.
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17.6.4 Population Growth-Based Water Demand Projections
Population growth rate projections were applied in 5-year increments over the 20-year
planning period from 2015 to 2035 for high, medium (base case) and low growth scenarios.
Water use for both county and privately owned public water systems, are compared to the
incremental water needs for the next 20 years based on the 2014 Socio-Economic Forecast
Report prepared by the Planning Department and consistent with the Maui Island Plan. Water
use and demand based on population growth rates do not account for large-scale agricultural
irrigation needs. It is assumed that projects described in the 2004 State Water Projects Plan,
excluding DHHL, are accounted for in the population projections. Therefore, information from
this document was not used to further refine the population-based demand projections. DHHL
projections for build-out of the Wailua and Ke`anae tracts are added to population growth
based demand, because it was not specifically addressed in the Maui Island Plan or socioeconomic forecast.
The Maui Island Plan projects a 3.61 percent population increase between 2015 and 2035 for
the Ko`olau ASEA based on the community plan growth rates in the Socio-Economic Forecast.
Water demand (including large agriculture and irrigation needs) is also projected to increase by
3.61 percent from 139,966,473 gpd to 146,555,988 gpd over 20 years. The greatest need, other
than for exported agricultural water, is for single-family residential use.
Table 16-37 Projected Population-Based Water Demand for Ko`olau ASEA
Criteria
Paia-Haiku
CP
Population
Subtotal
MakawaoPukalaniKula CP
Population
Subtotal
Hāna CP
Population
Subtotal
Total
Population
Increase
Total
Population
Weighted
CPs %
Increase

2010

2014

2015

2020

2025

2030

2035

Total %
2015/2035
Base
Increase

10,277

10,714

10,824

10,925

11,000

11,074

11,084

2.41%

665

694

701

751

764

778

788

12.43%

350

364

368

387

406

427

449

22.01%

11,292

11,772

11,892

12,062

12,170

12,279

12,321

N/A

4.26%***

51.02%

1.43%

0.90%

0.89%

0.35%
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3.61%

Total
Water
Demand
(not
including
Large ag or
exported
municipal
water use)
Total
Water
Demand
(including
Large ag
and
exported
municipal)

21,966,488
****

22,190,496

22,416,788

22,645,388

22,876,319

23,109,604

139,966,473

141,393,810

143,410,544

144,699,130

145,986,894

146,493,101

Source: 2014 Final Draft Socio-Economic Forecast, Maui County Planning Dept., Long Range Planning Division. Water
Demand projected by Maui County MDWS, Water Resources & Planning, 2016
*11,292 is the population of the Ko`olau ASEA based on the 2010 Census.
** Includes water use from stream diversions that is used for domestic purposes. It is unknown what proportion of the
domestic use is for potable versus non-potable uses. This figure also includes a small amount of irrigation well water usage.
***4.26 percent represents the cumulative weighted (per relative CP population) percent increase for all CP districts. However,
the population increases that follow for 2014 were extrapolated individually from each CP's respective percent increase.
****Includes Ko`olau ASEA agricultural water use demand analysis, and irrigation, domestic and municipal pumpage within
Ko`olau ASEA.

The table below indicates 3 different scenarios for increasing water demand into the future:
(1) the base case is the expected growth rate; (2) a high-growth scenario (7.9% increase from
base case); and (3) a low-growth scenario (8.6% decrease from base case).
Table 16-38 Projected Low, Base and High Population Based Water Demand to 2035, Ko`olau
ASEA (gpd)
Case
Base
Case
High
Case
Low
Case

2015

2016

2017

2018

2019

2020

2025

2030

141,393,810

141,797,156

142,200,503

142,603,850

143,007,197

143,410,544

144,699,130

145,986,894

146,493,101

141,393,810

152,964,289

153,399,401

153,834,514

154,269,626

154,704,738

156,094,806

157,483,986

158,030,059

141,393,810

129,675,382

130,044,248

130,413,114

130,781,981

131,150,847

132,329,276

133,506,953

133,969,885

Source: MDWS, 2017.

Population Growth Based Demand in Planned Growth Areas
Population growth will be focused within Small Town and Rural growth boundaries where
existing infrastructure can indicate which water resources and purveyors are available to
serve a development.
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2035

The Ko`olau ASEA consists of mostly rural residences. MDWS water system subdistricts in the
Ko`olau ASEA supply approximately 96 percent of overall potable water production within the
Ko`olau ASEA: (1) MDWS Pukalani System (0.0002 percent); (2) MDWS Lower Kula System (0.1
percent); (3) MDWS Upper Kula System (1.4 percent); (4) MDWS Nahiku System (0.2 percent);
(5) MDWS Ke`anae (1.6 percent); (6) MDWS Haiku-Pauwela (34.6 percent); (7) MDWS Kuiaha
(13.8 percent); and (8) MDWS Kokomo-Kaupakalua (41.9 percent). Other private and
government-operated public water systems provide approximately 4 percent of the potable
water to the Ko`olau ASEA: (1) Haleakala National Park (0.4 percent); (2) West Kuiaha Meadows
(5.1 percent); and (3) Kailua Public Water System (1 percent).
The Makawao/Pukalani directed growth areas within the Ko`olau ASEA consist of Small Town
and Rural growth boundaries.
Figure 16-26 Ko`olau ASEA Planned Growth Areas, Makawao-Pukalani-Kula CP, Maui Island
Plan Directed Growth Map U1: Makawao/Pukalani

Ha`iku directed growth areas within the Ko`olau ASEA consist of Small Town and Rural growth
boundaries.
Figure 16-27 Ko`olau ASEA Planned Growth Areas, Pā`ia-Ha`ikū CP, Maui Island Plan Directed
Growth Map N2: Ku`au/Ha`ikū
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Development Projects
The Planning Department maintains a list of large development projects that have come to
their attention, some of which have been entitled, committed or are supported by the Maui
Island Plan but not necessarily the Community Plan. The only development project located
within the Ko`olau ASEA is the Haiku Fire Station, but there is no additional water demand
anticipated. The map below shows the Growth Boundaries, public water systems, groundwater
wells, registered surface water diversions, and the location of the one project on the 2016
Development Projects list.
Figure 16-28 Comparison of Growth Boundaries, 2016 Development Project List, Kuleana
Parcels, Water Systems and Water Resources, Ko`olau ASEA.
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Planning Department Development Projects List (projects that have come to the attention of the Planning
Department), OHA Data 2009, MDWS, Water Resources & Planning.

DHHL Water Demand Projections
Water service to most existing DHHL development and facilities on Maui is currently provided
by the County MDWS systems. There are no DHHL owned and operated water systems on
Maui. The 2017 SWPP DHHL Update projects a potable water demand of 3,400 gpd (Ke`anae
Tract) which is presently provided by the MDWS, and 6,868,000 gpd of non-potable water: (1)
Ke`anae = 312,800 gpd of ambient rainfall irrigation and 4,275,000 of stream diversion; and (2)
Wailua = 2,280,200 gpd (180,200 gpd ambient rainfall irrigation + 2,100,000 gpd stream
diversion. The DHHL plans to develop its small Ke`anae tract (150.9 acres) with subsistence
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agricultural homesteads and general agriculture and lo`i kalo uses.103 The two-acre makai
property is within the flood zone, which prohibits homesteading use; therefore, the property
will be developed for community use because of its oceanfront location, which presents
opportunities for a gathering area and for cultural practices.104 The Wailu tract (Alternative 1
option) was selected in the 2004 DHHL Maui Island Plan, which proposes 28 acres of
subsistence agricultural use, 52 acres of general agriculture use, and 10 acres of conservation.105
The DHHL project phases are scheduled for completion in 2021, 2026 and 2031. The projections
in the tables do not take into account alternate sources of water that may be available or
developed. Therefore, the values in these tables should not be used to compare project water
demands and available source water.
The 2004 DHHL Island Plan states that catchment systems could be used for both consumption
and irrigation.106 However, the MDWS water system also has the capacity to serve these
lands.107 A six-inch waterline from the highway would be required.108
Ke`anae
The Keʻanae tract will require 3,400 gpd of potable water, and 4,587,800 gpd of non-potable
irrigation water for General Agriculture and lo‘i kalo land uses. According to the MIP, the
ambient annual rainfall within the tract is 160 inches, which is anticipated to be sufficient to
sustain the Subsistence Agriculture and General Agriculture requirements. The Pi‘ina‘au Stream
runs through the lo‘i kalo portion of the tract.109
Table 16-39, Ke`anae DHHL Water Development Strategy, Ko`olau ASEA.

State of Hawai`i Department of Hawaiian Homelands, State Water Projects Plan Update, 2017, Page 4-28.

Wailua
The Wailua Tract is a small tract consisting of General Agriculture and lo‘i kalo land uses.
According to the MIP, the ambient annual rainfall within the tract ranges between 120 and 200
inches, which is anticipated to be sufficient to sustain the General Agriculture requirements.
103

State Water Projects Plan, Advance Report, 2016, Page xvi.
State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-22.
105
State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-32.
106
Ibid.
107
Ibid.
108
Ibid, page 6-32.
109
State of Hawai`i Department of Hawaiian Homelands, State Water Projects Plan Update, 2017, Page 4-28.
104
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The USGS topographic map shows Wailuanui Stream, Waiokamilo Stream (along the western
border), and Waikani Falls (along the southern border) within the Wailua Tract. Both streams
are perennial. There is a registered stream diversion on the Waiokamilo Strea, but no declared
use; however, DHHL has indicated that the area was formerly used for lo‘i kalo cultivation and
that there is infrastructure in place to provide irrigation water.110
Table 16-40 Wailua DHHL Water Development Strategy, Ko`olau ASEA.

Source: State of Hawai`i Department of Hawaiian Homelands, State Water Projects Plan Update, 2017, Page 4-28.

Table 16-41 Projected Water Demands and Strategies for DHHL Projects in Ko`olau ASEA,
(Ke`anae and Wailua tracts Project Future Requirements), 2031 (mgd)
Aquifer System

Ke`anae

Ke`anae

Total

Project

Potable
(gpd)

Ke`anae 3,400

Wailua

N/A

Potable Strategy

Nonpotable
(gpd)

1) Continue to
utilize MDWS
water for current
users
2) Utilize MDWS
water for
additional
4,587,800
potable users
3) Ambient rainfall
is sufficient to
utilize catchment
for potable
consumption

N/A

2,280,200

3,400

Non-potable
Strategy

1) Ambient
rainfall
2) Catchment
3) Stream
diversion

1) Ambient
rainfall
irrigation
2) Stream
diversion

6,868,000

110

Source: State of Hawai`i Department of Hawaiian Homelands, State Water Projects Plan Update, 2017, Page 428.
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Source: State of Hawai`i Water Projects Plan (SWPP), May 2017 Final Report, Tables 3.7 and 4.7, Cumulative
Average Day Demand (gpd).

According to the 2004 DHHL Island Plan the MDWS water system also has the capacity to serve
these lands.111 A six-inch waterline from the highway would be required.112 Currently, the
MDWS Ke`anae Water System is able to meet the existing potable water demand of 3,400 gpd.
The future unidentified water source that will be supply the unmet non-potable demand of
6,868,000 gpd of non-potable demand is expected to sourced from ambient rainfall and stream
diversion and will be located within the same hydrologic unit as current potable sources.
State Water Projects Plan Water Demand Projections
State water demand projections are encompassed within the population based projections for
Ko`olau ASEA.
MDWS Water Demand Projections
MDWS can geographically service the Ko`olau ASEA planned growth area between Nahiku and
Haiku. MDWS needs within the Ko`olau ASEA are projected to be about 1,025,562 gpd (not
including DHHL needs) by 2035. Excluding Agricultural use, Residential use accounts for the
greatest demand. Although the CWRM water use category “Municipal” includes all MDWS
billing classes, Figure 17-23 provides a breakdown of water consumption that closest
corresponds to CWRM sub-categories and actual water use.

111
112

Ibid.
Ibid, page 6-32.
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Figure 16-29 Projected MDWS Consumption by CWRM Category, Ko`olau ASEA to 2035
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Military
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Total

2035

Table 16-42 Projected MDWS Consumption by CWRM Category, Ko`olau ASEA to 2035
CWRM Categories

2014

2015

2020

2025

2030

2035

Domestic

955,189

964,930

978,693

987,487

996,275

999,729

Industrial

0

0

0

0

0

0

Municipal

11,016

11,128

11,287

11,388

11,490

11,530

Agriculture

1507

1,522

1,544

1,558

1,572

1,577

Irrigated

0

0

0

0

0

0

Military

0

0

0

0

0

0

Unknown

12,159

12,283

12,458

12,570

12,682

12,726

Total

979,871

989,863

1,003,982

1,013,003

1,022,018

1,025,562

Source: MDWS. Based on Calendar Year 2014 consumption billing data within the Ko`olau ASEA for MDWS
Water Use Zone (WUZ) Subdistricts: Kokomo-Kaupakalua (311), Kuiaha (312), Ha`ikū-Pauwela (313),
Pukalani (316), Upper Kula (331), Lower Kula (333), Nahiku (913), Ke`anae (915).
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Private Public Water Systems Demand Projections
The private public water systems were requested to provide demand projections but most did
not supply information. Therefore, demand of these smaller purveyors is encompassed within
the population based projections applied to Maui Island. Disclosed information is incorporated.
Public water systems in the region generally do not report billed consumption but groundwater
pumped. West Kuiaha Meadows is the largest private public water purveyor in the Ko`olau
ASEA, producing 53,000 gpd of groundwater. Ohanui Corporation (Kailua) reported 10,500 of
groundwater production.
Other Population-Based Demand Projections
In addition to the public water systems, some persons are not served by public water systems
and another component of water use is associated with population and economic demand. An
unknown number of persons are not served by any public water system, but rather by wells,
catchment and similar means. An estimated 'order of magnitude' demand for 2014 of 0.276
mgd was calculated and is projected to increase at a negligible rate.113 Other population based
demand includes persons using domestic wells as well as landscape irrigation and industrial
wells which are not included within public system supplies. Rates of increase are based on the
community plan growth rates. The Ko`olau ASEA may contain a high proportion of unserved
population compared to other areas on Maui.
16.6.5 Agricultural Demand Projections
As discussed under section 16.4, non-potable agricultural irrigation demand is not correlated to
population growth within the Ko`olau ASEA and represents additional demand. Based on a
hypothetical increase in acreage for the crops in the Crop Summary of 0.916% annually (totaling
20% increase over a 20 year period), projected agricultural water demand within the Ko`olau
ASEA over the next 20 years would be 25,294,494 gpd, an increase of 4,215,749 gpd over
current estimated demand. This would represent a high growth scenario. An alternative low
growth scenario would be further loss of agricultural lands to development.
A mid-growth demand scenario is that agricultural lands currently cultivated stay in production.
According to the 2015 Crop Baseline, these lands are all located outside growth boundaries.
However, current estimated agricultural irrigation based on reported surface water diversions is
less than irrigation demand for identified crops and acreage in the 2015 Baseline. Therefore,
current estimated demand of 21,064,803 gpd is considered to include a high growth scenario
and no further adjustment is made to account for potential increase in cultivation. It is
expected that the AWUDP update will address agricultural irrigation projections in greater
detail.

113

2010 Census Block Group populations that appear to be outside public purveyor service areas – approx. 1,190;
apply average MDWS per capita rate of 248 gpd based on 2010-2014 consumption and interpolated population =
296,144 gpd. Excluding domestic well pumpage of 24.3 gpd results an estimated demand of 275,649 gpd.

92

Table 16-43 Estimated Agricultural Water Use, Ko`olau ASEA (Excluding Kuleana Parcels),
2035 (mgd)
2015 Ag
Baseline
Crop
Category

Est.
Acres

Ha`ikū

Banana

Ha`ikū
Ha`ikū

Aquifer
System

Ha`ikū

Streamflow
Low

Streamflow
Mid
(FOF)**

Streamflow
High

Est.
Average
Water
Use
Blended
(gpd)***

Water
Standard
Consumptive
Use (gpd)

Est. Average
Water Use
Consumptive
(gpd)

4.62

3,400

15,708

--

--

--

15,708

18,850

Diversified

57.28

3,400

194,752

--

--

--

194,752

233,702

Flowers /
Foliage /
Landscape

14.73

3,400

50,082

--

--

--

50,082

Pasture

7,037

100,000
(gpd)

150,000
(gpd)

300,000
(gpd)

20%
Increase
in Water
Demand

60,098
0* (0-7,400)

0*

--

--

--

0*
0

Ha`ikū

Taro

Ha`ikū
Sub-Total

1.59

27,500 (1540K)

7,116

43,725

159,000

238,500

477,000

238,500
286,200

304,267

159,000

238,500

477,000

499,042

Honopou

Diversified

1.28

3,400

4,352

--

--

--

4,352

Honopou

Pasture

3,088

0* (0-7,400)

0*

--

--

--

0*

598,850
5,222
0

Honopou
Sub-Total

3,089

4,352

--

--

--

4,352

Ke`anae

Diversified

2.51

3,400

8,534

--

--

--

8,534

Ke`anae

Pasture

408

0* (0-7,400)

0*

--

--

--

0*

11.91

27,500 (1540K)

5,222
10,241
0

Ke`anae

Taro

Ke`anae
Sub-Total
Waikamoi

422.75
Pasture

359.09

0* (0-7,400)

327,525

1,191,000

1,786,500

3,573,000

1,786,500
2,143,800

336,059

1,191,000

1,786,500

3,573,000

1,795,034

0*

--

--

--

0*

2,154,041
0

Waikamoi
Sub-Total

359.09

0

--

--

--

0

Total

10,986

644,678

1,350,000

2,025,000

4,050,000

2,298,428

0
2,758,114

Source: 2015 Statewide Agricultural Baseline GIS, acreages calculated by MDWS. Kuleana parcels included in the
2015 Statewide Agricultural Baseline are not included in this analysis, as they are accounted for in a subsequent
analysis within this report.
It is not specified whether taro is dryland or wetland.
Estimated Water Use for taro: average wetland taro consumptive rate. Coffee: 2004 AWUDP Kaua`i Irrigation
System- 2500 gpd; 2900 gpd reported by plantation on Oahu per Brian Kau, HDOA, personal communication,
10/12/2016.
*Most pasture is not irrigated and uses no water.
**Based on streamflow requirements for taro from CWRM Case No. CCH-MA13-01. Hearings Officer’s Amended
Proposed Findings of Fact, Conclusions of Law, & Decision and Order. August 2017.
***This “blended” total uses the 150,000 gpd FOF streamflow rate and the HDOA consumptive rate for non-taro
crops.
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Table 16-44 Projected Water Use by Kuleana Parcels also located within 2015 Agricultural
Land Use Baseline, Ko`olau ASEA 2035 (gpd/acre)
Aquifer
System

2015
Crop
Category

Kuleana
Parcels
Acreage

Water
Standard
(gpd/acre)

Est. Ave.
Consumptive
Water Use
(gpd)

Ha`ikū

Pasture*

14.11

0* (07,400)

Honopou

Pasture*

188.71

Ke`anae

Pasture*

Ke`anae
Waikamoi

Consumptive Use

Streamflow

20%
Increase
in Water
Demand
(2035)

Low
15,000
(gpd)

High
40,000
(gpd)

Low
100,000
(gpd)

Mid
(FOF)**
150,000
(gpd)

High
300,000
(gpd)

0

--

--

--

--

--

--

0* (07,400)

0

--

--

--

--

--

--

3.87

0* (07,400)

0

--

--

--

--

--

--

Taro

27.71

27,500

762,025

415,650

1,108,400

2,771,000

4,156,500

8,313,000

4,987,800

Pasture*

42.05

0* (07,400)

0

--

--

--

--

--

--

Total

276.45

762,025

4,156,500
***

4,987,800

Sources: 2015 Statewide Agricultural Land Use Baseline GIS; Kuleana parcels-OHA, 2009. Approx. agricultural
acreages overlying Kuleana parcels calculated by MDWS using GIS intersection of Kuleana parcels (OHA 2009) and
2015 Agricultural Land Use Baseline data.

Table 16-45 Estimated Water Use by Kuleana Parcels not located in 2015 Agricultural Land
Use Baseline, Ko`olau ASEA 2035 (gpd/acre)
Consumptive Use
Aquifer
System

Ha`ikū

2015
Crop
Category

Kuleana
Parcels
Acreage

Pasture*

195.39

Ha`ikū
Total
Honopou

Pasture*

Honopou
Total

33.38

Low
100,000

High
300,000

20%
Increase in
Water
Demand
(2035)

--

--

--

--

--

--

--

--

--

--

--

0*

--

--

--

--

--

--

0

--

--

--

--

--

---

Low
15,000

High
40,000

0* (07,400)

0*

--

0

195.39
0* (07,400)

33.38

Streamflow
Mid
(FOF)***
150,000

Water
Standard

Est. Ave.
Water
Use

Ke`anae

Pasture*

11.94

0* (07,400)

0*

--

--

--

--

--

Ke`anae

Taro**

85.49

27,500

2,350,985
**

1,282,355

3,419,614

8,549,035

12,823,500

25,647,105

2,350,985

1,282,355

3,419,614

8,549,035

12,823,500

25,647,105

0*

--

--

--

--

--

--

0

--

--

--

--

--

--

Ke`anae
Total
Waikamoi
Waikamoi
Total

97.43
Pasture*

30.85
30.85

0* (07,400)
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15,388,200
15,388,200

Total

387.38

12,823,500
****

2,350,985

15,388,200

Source: Kuleana parcels-OHA, 2009. Approx. agricultural acreages overlying Kuleana parcels calculated by MDWS using
GIS intersection of Kuleana (OHA 2009) and 2015 Agricultural baseline data.
Water Use Rates: Diversified Ag-HDOA Guidelines; Taro-CWRM Na Wai `Eha and East Maui Streams CCH. Due to
proximity of parcels to stream, taro is assumed to be wetland taro. Water standard for taro is average consumptive
range of 15,000 to 40,000 gpa.
*Most pasture is not irrigated and uses no water
acreage in the GIS intersection of Kuleana (OHA 2009) and 2015 Agricultural Baseline data.
**Taro crop cultivation not included in 2015 Ag Baseline data was estimated to be 87.75% of total Keanae ASYA
acreage based on the ratio of Taro to total Keanae ASYA acreage in the GIS intersection of Kuleana parcels (OHA 2009)
and 2015 Ag Baseline data. All other ASYAs were assessed at 0% of taro as compared to total ASYA acreage.
***Based on streamflow requirements for taro from CWRM Case No. CCH-MA13-01. Hearings Officer’s Amended
Proposed Findings of Fact, Conclusions of Law, & Decision and Order. August 2017.
***This “blended” total uses the 150,000 gpd FOF streamflow rate and the HDOA consumptive rate for non-taro crops.

Table 16-46 Summary of Projected Agricultural Water Use Analysis, Ko`olau ASEA
Agricultural Land Areas in Ag
Water use Analysis
2015 Ag Baseline minus Kuleana
Parcels
Kuleana Included in 2015 Ag
Baseline Analysis (Subtracted from
the Ag Baseline Total)
Kuleana not Included in 2015 Ag
Baseline
1989 Declarations of Water Use
Total Estimated Agricultural
Water Use

Estimated Water Use Projected Water Use with
(gpd)
20% Increase, 2035 (gpd)
2,298,428**

2,758,114**

4,156,500**

4,987,800**

12,823,500**

15,388,200**

1,786,375*

2,143,650*

21,064,803

25,277,764

*Calculated by subtracting stream diversion declarations (QDec) located within Kuleana and 2015 Ag Baseline
parcels (TMKs) from total Ko`olau ASEA 1989 declarations of water use (QDec). A&B, HC&S, and ML&P declarations
are also subtracted from this total as they do not reflect agricultural water use within the Ko`olau ASEA, but
instead are exports to other ASEAs (primarily Central ASEA). These water exports are accounted for in the total
surface water diversions for the overall Ko`olau ASEA analysis.
**These totals reflect the “blended” totaling method described in the above tables, which assess 150,000 gpd of
streamflow use for taro acreage as opposed to the 27,500 gpd HDOA consumptive use water rates for taro.
Note: This estimated water use analysis does not account for surface water resources exported outside of the
Ko`olau ASEA for agricultural and municipal uses.

16.6.6 Irrigation Demand Projections
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Landscape irrigation associated with single family homes and most commercial uses are
factored into MDWS and private purveyor’s municipal water use. Little information is available
on end use locations of surface water diversions and it is difficult to verify that reported
“diverted” water is not double counted at multiple locations. It could be argued that irrigation
is not well correlated to visitor and population growth and will remain flat or decrease with
water conserving design in build out. On an island-wide basis, visitor counts will increase by
about 1.15 percent annually over the long term. Because de facto population (actual number of
residents, non-residents and visitors) moves among the community plan regions on a daily
basis, the growth in visitor units is assumed to more realistically account for growth in regional
large scale irrigation, which is anticipated to be minimal within the Hāna ASEA.
The figure below illustrates the selected projected demand scenario based on population
growth, in comparison to the alternative projected demand scenario based on county zoning
designations. In consistency with the Maui Island Plan, the mid-growth scenario is selected to
guide short term resource needs, to be adjusted as needed within the low-range to high-range
projections over a 20 year time horizon. The selected demand scenario combines 20 year
population growth, irrigation from surface water sources projected based on existing CWRM
declarations of stream diversions, non-potable needs for Department of Hawaiian Homelands,
non-potable needs for kuleana and lo`i kalo, and current irrigation demand for other agriculture
from surface water sources.
Table 16-47 Projected Water Use by Water Use Category based on Population Growth (Low,
Medium and High) and Land Use Full Build-out to 2035 (gpd)
Category/
Growth
Scenario

2014

2015

2016

2017

2018

2019

2020

2025

2030

2035

Population Based
Domestic

7,795

7,875

7,897

7,919

7,942

7,964

7,987

8,059

8,130

8,158

Industrial

00

00

00

00

00

00

00

00

00

00

979,871

989,863

992,687

995,511

998,335

1,001,158

1,003,982

1,013,003

1,022,018

1,025,562

14,793

14,944

14,987

15,029

15,072

15,114

15,157

15,293

15,429

15,483

Military

00

00

00

00

00

00

00

00

00

00

Subtotal
Pop. Based
Mid

1,002,459

1,012,682

1,015,571

1,018,459

1,021,348

1,024,237

1,027,126

1,036,355

1,045,578

1,049,204

TOTAL Mid

1,002,459

1,012,682

1,015,571

1,018,459

1,021,348

1,024,237

1,027,126

1,036,355

1,045,578

1,049,204

TOTAL Low

1,002,459

926,111

928,753

931,395

934,037

936,678

939,320

947,760

956,195

959,511

TOTAL High

1,002,459

1,092,435

1,102,388

1,018,459

1,021,348

1,024,237

1,027,126

1,036,355

1,045,578

1,049,204

Irrigation
within

1,695

1,695

1,695

1,695

1,695

1,695

1,695

1,695

1,695

1,695

Municipal
DWS
System**
Municipal
Private
PWS114

114

Based on 63,000 gpd potable use and 13,500 gpd non-potable use projection from DHHL’s SWPP.
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Ko`olau
ASEA
DHHL115

0

0

0

0

0

0

6,871,400

6,871,400

6,871,400

6,871,400

Agriculture
within
Ko`olau ASEA
(inlcudes ag
analysis + ag
GW pumpage)

N21,078,745

21,078,745

21,271,826

21,466,676

21,663,311

21,861,747

22,062,001

23,091,122

24,168,248

Exported
Agricultural &
Irrigation
Surface Water

116,139,000

116,139,000

116,139,000

83,750,000

83,750,000

83,750,000

83,750,000

83,750,000

83,750,000

83,750,000

Exported
Diverted
Surface Water
for MDWS
Kamole Weir

1,847,000

2,006,341

2,179,428

2,367,447

2,571,687

2,793,546

3,034,545

4,589,681

6,941,790

10,500,000

TOTAL117

140,068,899

140,238,463

140,607,535

108,604,309

109,008,088

109,431,288

109,875,446

112,469,015

115,907,560

120,595,732

25,294,494
116

1,913,798

1,913,798

1,913,798

1,913,798

1,913,798

1,913,798

1,913,798

1,913,798

1,913,798

1,913,798

28,000

28,000

28,000

28,000

28,000

28,000

28,000

28,000

28,000

28,000

1,941,798

1,941,798

1,941,798

1,941,798

1,941,798

1,941,798

1,941,798

1,941,798

1,941,798

1,941,798

81,008,934

81,008,934

81,008,934

81,008,934

81,008,934

81,008,934

81,008,934

81,008,934

81,008,934

County
(Zoning)
(Excl. AG)
DHHL (Excl.
AG)
Total, (Excl.
AG)

81,008,934

Land Use Full Build-out Based118

TOTAL (Incl.
AG) not
shown on
chart

16.8 STRATEGIES TO MEET PLANNING OBJECTIVES
The WUDP update public process generated a set of planning objectives through an iterative
process. Multiple resource options to meet planning objectives and projected demand were
reviewed and evaluated in regional public meetings and workshops to assess constraints,
relative costs and viability.125 Planning objectives, preliminary strategies and related material
reviewed in the final public workshop, November 17, 2016 is attached as Appendix 11. The
selected strategies are presented below along with available cost estimates, hydrological,
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Based on SWPP, 2017 Final Report, Tables 3.7 and 4.7. Cumulative Average Day Demand (gpd).
Based on 20% estimated increase in agricultural water demand from 2015 to 2035.
117
Based on Mid-Growth Projection.
118
Land Use Full Build-Out Based analysis determined to be less accurate than Population Based analysis (above).
125
Preliminary Strategies for Hāna Aquifer Sector November 17. 2016
116
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practical and legal constraints that were considered in assessing the viability of a specific
resource or strategy.
Key issues for the Ko`olau region were identified in public meetings held in Hāna over 2016.
Community concerns overlap with those of the Hāna aquifer sector and relate to watershed
management and participation by the local community; maintenance of traditional resource
management using the ahupua`a system and ensuring that traditional and customary practices
are safe guarded. Community members state that younger generations are returning to
Ko`olau and Hāna to establish taro lo`i. Other key issues for the region focus on providing
affordable water for future needs, providing for taro lo`i and other public trust uses during
droughts, and managing resources in a sustainable way.
Due to resource interdependencies, East Maui (Hāna and Ko`olau ASEAs) community concerns
are also related to the primary concerns of Makawao-Pukalani-Kula residents, which center on
the limited development of water resources and a distribution system to meet the needs of the
region. The proper allocation of water resources is considered essential to, in order of priority:
(1) preserve agriculture as the region’s principal economic activity, promote diversified
agricultural activities, and effectively encourage the development of Department of Hawaiian
Home Lands (DHHL) parcels; and (2) ensure the long-term viability of the region’s residential
and economic base.126 However, water use in the Upcountry region is recognized as having
impacts on the streams of East Maui and the agricultural activities of the central valley. A
comprehensive water management strategy must be developed to strike a balance between
the various interests and accommodate environmental, agricultural and residential needs of all
neighboring regions.127 The WUDP will further elaborate on Upcountry and East Maui water
issues as they relate to each other and the Central Maui ASEA.
All strategies are assumed to include conservation consistent with recommended supply and
demand side conservation strategies outlined in Section 12.2. Implementation schedule,
estimated costs and potential lead agencies, including funding sources, are summarized in
Table 16-59.

126
127

County of Maui, Makawao-Pukalani-Kula Community Plan, 1996, page 12, cited as a "problem."
Ibid, cited as an "interregional issue, page 15.
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16.8.1 Resource Management
Planning objectives related to resource management identified in the WUDP update public
process include:






Watershed protection and its prioritization, including invasive alien plant control,
ungulate control, and reforestation via watershed partnership programs
Maintaining access to lands for gathering, hunting and other native Hawaiian traditional
and customary practices
Improving the understanding of the concepts of "precautionary planning" to reduce and
adapt to the effects of drought and climate change upon water resource availability and
quality
Consultation and coordination with Native Hawaiian community/moku and local experts
on resource management and invasive species removal

The Hāna Community Plan reflects regional issues expressed at the community WUDP
meetings. Policies related to water resource management include:











Protect, preserve and increase natural marine, coastal and inland resources,
encouraging comprehensive resource management programs
Ensure that groundwater and surface water resources are preserved and maintained at
capacities and levels to meet the current and future domestic, agricultural, commercial,
ecological and traditional cultural demands
Recognize residents’ traditional uses of the region’s natural resources which balance
environmental protection and self-sufficiency
Discourage water or land development and activities which degrade the region’s
existing surface and groundwater quality
Encourage resource management programs that maintain and re-establish indigenous
and endemic flora and fauna
Protect, restore and preserve native aquatic habitats and resources within and along
streams
Ensure that the development of new water sources does not adversely affect in-stream
flows
Increase water storage capacity with a reserve for drought periods.
Improve the existing potable water distribution system and develop new potable water
sources prior to further expansion of the State Urban District boundary or major
subdivision of land in the State Agricultural or Rural Districts.
Ensure adequate supply of groundwater to residents of the region before water is
transported to other regions of the island.

Watershed Protection and Restoration
Issue and Background: East Maui watersheds are predominately vegetated by native Hawaiian
rainforest. The plants there evolved over millions of years into the most efficient water
collection system for our island’s geography. It works in layers – tall ‘ōhi‘a and koa trees
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provide a canopy for shorter trees, while shrubs and ferns fill in underneath, and a thick layer of
mosses and leaf litter complete the floor. These layers act like a giant sponge, slowing down
heavy raindrops and soaking up water for slow release into underground aquifers. Even during
droughts, our watersheds can produce water, pulling water out of the clouds by collecting fog
drip. This uniquely evolved, specialized forest is the key to Maui’s healthy water supply. 128 The
East Maui watersheds are rich in biodiversity and harbor endemic and rare native plant and bird
species. The main threats to the native forest and ecosystems are habitat loss and alterations
due to feral ungulates (pigs, deer, goats) and invasive plants. These are detrimental both to
biodiversity and water supply.
Active management to ensure protection and preservation of these important watershed lands
occur on federal, state and community levels. The largest undertaking of watershed
management in Ko`olau is the East Maui Watershed Protection Partnership (EMWP). The
partnership was the first of its kind formed in the state to work with landowners to protect
native forested watersheds. The 119,000 acre watershed is a role model for proactive and
effective watershed management on a large scale to ensure freshwater availability in the
future. The Nature Conservancy manages lands in Waikamoi, which are key recharge areas for
the MDWS Upper and Lower Kula systems. These project not only benefits 1,000 new acres
being fenced and managed for the first time but also the entire 12,000 acre core East Maui
watershed and water collection area. The 3,721 acre parcel became legally protected under a
new perpetual Conservation Easement between East Maui Irrigation Co., Ltd (EMI) and TNC in
April 2014.
Figure 16-30 East Maui Watershed Partnership

128

East Maui Watershed Partnership, FY2015 Final Report to the Maui County Department of Water Supply
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Ongoing efforts to protect the watershed include fencing, ungulate control, invertebrate and
small mammal control, weed management, rare species protection, removal of invasive
species, monitoring, education, public outreach and volunteer recruitment to repair and install
fencing, and plant native species. Continuous and consistent funding is paramount to maintain
momentum and progress in preserving freshwater supplies and the range of ecosystem services
provided by these forested watersheds.


Strategy #1: Seek dedicated, long term and broad based core funding for maintaining
and expanding watershed protection areas and providing for watershed maintenance in
East Maui watersheds for habitat protection and water security. The annual EMWP
budget varies but have been in the range of $0.8M – $1M, with funding from Federal,
State, County and private sources.

Community outreach and support is essential for sustainable resource use and protection.
Sometimes fencing off areas for ungulate control create conflict with community members that
seek access to hunting to maintain their subsistence lifestyle. The Hāna Community Plan policy
to “Recognize residents’ traditional uses of the region’s natural resources which balance
environmental protection and self-sufficiency” needs to be acknowledged and addressed..
Although the communities and watershed managers’ objectives for resource management
appear to align, concerns raised by community members in the WUDP public process tell us
that improved communication and collaboration with the community is desired. The
community is rich in ahupua`a based cultural and resource preservation efforts. The traditional
uses of the region’s natural resources makai depend on the sustained watershed management
of the mauka lands. The cultural resurgence and repopulation of traditional lands are central to
the community.
Strategy#2: Support and promote community grassroots initiatives to collaborate with state
and land owner partnerships to increase participation in natural resource management and to
ensure adequate access and opportunities for traditional uses of the region’s natural resources.
Use established moku process to consult on resource management.
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16.8.2 Conservation
Encouraging water conservation and maximizing the efficiency of water use are objectives
identified in the WUDP public process as well as the 1994 Hāna Community Plan.
The Paia-Haiku Community plan goals and objectives call for improvement the existing potable
water distribution system and development of new potable water sources prior to further
expansion of the State Urban District boundary or major subdivision of land in the State
Agricultural or Rural Districts.
Qualitative criteria to evaluate and measure resource strategies against this planning objective
include:






Per capita water use decreased
Potable and irrigation systems water loss decreased
Community water education increased
Incentives for water conservation increased
Renewable energy use increased

Issue and Background: The recommended supply and demand side conservation strategies
outlined in Section 12.2 apply island wide. Demand side public education and outreach benefit
all water systems and end uses. Billed consumption in the MDWS Haiku area is low compared
to other MDWS water systems or districts. Considering abundant rainfall and associated low
irrigation needs this is consistent with empirical data in similar wet regions. The average water
consumption per single family meter is 425 gallons per day, which is well below system
standard of 600 gpd per single family unit.
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18.8.3 Conventional Water Source Strategies
Conventional water sources include groundwater (wells and tunnels) and surface water (stream
diversions). Region specific planning objectives related to ground and surface water use and
development identified and confirmed in the WUDP update public process include:




Improving the understanding of the concepts of "precautionary planning" to reduce and adapt
to the effects of drought and climate change upon water resource availability and quality
Adapting future populations to local water resource conditions, integrating conservation and
the use of alternative resources
Water needs of DHHL in the Ko`olau should be considered in general and in accordance with
the 2017 State Water Projects Plan
Planning objectives related to groundwater and surface water source use and development
identified to apply island wide include:











Manage water equitably
Provide for Department of Hawaiian Homelands needs
Provide for agricultural needs
Protect cultural resources
Provide adequate volume of water supply
Maximize reliability of water service
Minimize cost of water supply
Increase water storage capacity with a reserve for drought periods.
Ensure that adequate water capacity is available for domestic needs of the region.
Ensure that the development of new water sources does not adversely
affect in-stream flows.
 Improve the existing potable water distribution system and develop
new potable water sources prior to further expansion of the State
Urban District boundary or major subdivision of land in the State
Agricultural or Rural Districts.
 Ensure adequate supply of groundwater to residents of the region
before water is transported to other regions of the island.
Qualitative criteria to evaluate and measure resource strategies against these planning
objectives include:








Public water system water shortages to serve existing customers avoided
Public water supply drought shortages avoided
MDWS prioritize DHHL needs over lower priority needs
Potable water use for non-potable needs decreased
Contingencies in place to support water supply system functions during emergency
conditions
Water is available to serve Maui Island Plan development
Strategies to meet all needs incorporated into WUDP
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Potable Groundwater Development
Issue and Background: The Maui Island Plan addressed the MDWS system need, excluding
private purveyors, irrigation and agricultural demand. The MDWS Haiku sub-system is served
by groundwater wells in the Haiku aquifer. The following objectives derived from the Maui
Island Plan should guide groundwater development in the region:





Provide adequate volume of water to timely serve planned growth in MIP
Increase capacity of water systems in striving to meet the needs and balance the island’s
water needs
More comprehensive approach to water resource planning to effectively protect,
recharge and manage water resources
Ensure stable chloride levels in developed wells

The amount of groundwater that can be developed is limited by the amount of natural recharge
and aquifer outflow that contribute to streamflow and to prevent seawater intrusion,
established as sustainable yield. Because delineation of aquifer sectors and systems in some
cases are based on limited hydrologic information, areas for potential groundwater
development must be assessed on its own merits to determine any additional needs for
hydrologic studies and interaction with surface water and other sources.
Understanding potential impact of climate change adds to uncertainty in long-term
groundwater availability. The primary responsibility to determine potential impacts on water
resource availability lies with the State CWRM who in turn relies on studies and predictions by
the scientific community and other agencies. Water purveyors need guidance how to mitigate
and adjust to potential changes in groundwater availability.
Other constraints on groundwater availability include access and cost. Conveyance from high
yield aquifers in remotely located watersheds to growth areas can be difficult and expensive
due to topography and distance. Basal well development at high elevations, such as Makawao
aquifer above 1200 feet would result in high pumping costs, just in terms of pumping water
from the water table to ground elevation.
Potential effects of groundwater development on streamflow and on the quality of water
pumped from existing wells in a region can be evaluated by robust hydrologic studies and
models. Joint funding and collaboration between the municipal and private purveyors, CWRM
and the U.S. Geological Survey would focus studies to maximize benefits and prevent conflicts
in water development and designation. Aquifer systems in Ko`olau are not extensively studies,
as indicated by CWRM’s confidence rating in establishing sustainable yield. Haiku aquifer has
sufficient yield to serve regional demand and support development of planned growth areas
outside Ko`olau. It is recommended that CWRM prioritize hydrological studies and
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groundwater modeling in Haiku and Honopou regions to guide private and public well
development and ensure potential impacts on surface water is addressed first.
Strategy #3: Support collaborative hydrogeological studies to inform impact from climate
change and future well development on groundwater health for Haiku and Honopou aquifers.
Honopou is not serviced by public water supply. Limited growth is assumed to continue depend
on domestic wells, rainfall catchment systems and surface water for irrigation needs. Haiku
aquifer is the main source for municipal water supply in Haiku. A fraction of the sustainable
yield has been developed. Basal groundwater Regional can continue to provide for municipal,
domestic and irrigation needs, even under drought conditions and a potential high growth
scenario.
Installed pump capacity for private and public water systems in Haiku aquifer system totals
12.58 mgd. To account for system standards, pumping 16 hours, installed system capacity can
provide about 8.39 mgd, shown below as “Estimated Available Capacity”.
Table 16-48 Groundwater Source Development to Meet Population Growth Based Demand in
Haiku Aquifer System 2035 (mgd)

Aquifer
System
Haiku

Estimated
Available
Capacity (16
h pumpage)

Installed
Source
Capacity
12.58

2035
Projected
Demand

8.39

Sustainable
Yield (MGD)

0.878

27

Potential
Drought
Yield
Conditions
19.26

Source: MDWS Water Resources & Planning Division, 2018

Basal well development to meet out of region demand is addressed in the Central Aquifer
Sector report. Groundwater development by MDWS in Haiku aquifer is also subject to a
consent decree that restricts well development from a specified portion of the aquifer.
Department of Hawaiian Homelands Build Out
Table 16-49 Full Build-Out Water Demand Projections by CWRM Use Type, Ko`olau ASEA
DHHL Land Use Category Based
DHHL Land Use
Residential
*

Acres /
Res Units
41*

Water Use Rate (gpd)

600 gal/unit

105

Projected Demand (gpd)

24,600

Commercial

0

3,000 gal/acre

0

Industrial

0

6,000 gal/acre

0

Agriculture

229.9

**

**

3,400 gal/acre

360,060

Open Space

10

0

0

Community

2

1,700 gal/acre

3,400

Mililtary

0

0

0

Total

41 Units/241.9
acres)

388,060

Source: MDWS Water Resources & Planning Division. Figures may not add due to rounding. Open space,
conservation/cultural protection and similar land use types not included due to lack of water demand.
County Zoning: Based on zoning supplied by Maui County Planning Department, Long Range Planning Division,
May 2015. DHHL lands are excluded.
*Residential use is based on 32 3-acre subsistence lots in Ke`anae (32 lots x 600 gpd = 19,200 gpd) and nine 3-acre
lots in Wailua (9 lots x 600 gpd = 5,400).
**The DHHL agricultural water use estimate (105.9 x 3,400 gpd = 360,060 gpd) is derived from 124 Subsistence
Agricultural acres (41 3-acre units [32 in Ke`anae, 9 in Wailua]) subtracted out due to a potable demand of 600 gpd
being allocated to residential use and DHHL plans to use catchment for irrigation.

Issue and Background:
Water service to most existing DHHL development and facilities on Maui is currently provided
by the County MDWS systems. There are no DHHL owned and operated water systems on
Maui. The 2017 SWPP DHHL Update projects a potable water demand of 3,400 gpd (Ke`anae
Tract) which is presently provided by the MDWS, and 6,868,000 gpd of non-potable water: (1)
Ke`anae = 312,800 gpd of ambient rainfall irrigation and 4,275,000 of stream diversion; and (2)
Wailua = 2,280,200 gpd (180,200 gpd ambient rainfall irrigation + 2,100,000 gpd stream
diversion. The DHHL plans to develop its small Ke`anae tract (150.9 acres) with subsistence
agricultural homesteads and general agriculture and lo`i kalo uses.129[1] The two-acre makai
property is within the flood zone, which prohibits homesteading use; therefore, the property
will be developed for community use because of its oceanfront location, which presents
opportunities for a gathering area and for cultural practices.130[2] The Wailua tract (Alternative 1
option) was selected in the 2004 DHHL Maui Island Plan, which proposes 28 acres of
subsistence agricultural use, 52 acres of general agriculture use, and 10 acres of
conservation.1[3]The Wailua Project Alternative 2 option experienced local community
opposition due to the fact that the people already living in Wailua felt that they should have
been given land grant priority over those from elsewhere on the DHHL waiting list, and that
129[1] State Water Projects Plan, Advance Report, 2016, Page xvi.
130[2] State of Hawai`i, DHHL Maui Island Plan, 2004, page 6-22.
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DHHL "outsiders" (from Wailua) may not be compatible with the area; therefore, concerns
arose that the cultural and life ways balance within the Wailua community could be
compromised. The projections in the tables do not take into account alternate sources of water
that may be available or developed. Therefore, the values in these tables should not be used to
compare project water demands and available source water. The 2004 DHHL Island Plan states
that catchment systems could be used for both consumption and irrigation.131[4] However, the
MDWS water system also has the capacity to serve these lands.132[5] A six-inch waterline from
the highway would be required.133[6]

131[4] Ibid.
132[5] Ibid.
133[6] Ibid, page 6-32.
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Surface Water Use and Development
Table 16-50 IIFS and Availability Assessment
IIFS
Makapipi
Hanawi
Waiohue
Kopliula
Puakaa
E Wailuaiki
W Wailuaiki
Wailuanui
Waikamilo
Palauhulu
Waikamoi
Hanehoi
Puolua
Honopou
Total:

Natural
undiverted
0.54
0.06
2.07
2.07
0.45
2.39
2.46
2.52
0
0
2.78
0.71
0.06
2.71
18.82

Upcountry
System

source need

Available for diversion
upstream
0.84

0.3
0
0
0
0
0
0
1.42
3.17
7.11
0
1.81
0.91
1.49
16.21

3.94
3.17
7.11
2.52
0.97
4.2
22.75
Reliable
Capacity

Future use

Olinda
Piiholo
Kamole

1.5
2.5
3.6

1.5
2.5
10.5

Pookela
Haiku
Kaupakalua

0.8
0.5
0.5
9.4
7

0.8
0.5
0.5
16.3

16.4-9.4
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Issue and Background: Mauka to makai stream flow is at the core of the traditional and selfsufficient Native Hawaiian livelihood of communities in Ko`olau. Surface water is diverted for a
variety of purposes. The community has raised concerns over sufficient stream flow to support
taro (lo`i kalo), droughts and climate change impacts, potential new diversions and compliance
with the Public Trust Doctrine.
Instream Flow Standards
In accordance with the Water Code, the CWRM establishes and administers instream flow
standards on a stream-by-stream basis as necessary to protect the public interest. Instream
flow standard is defined as, “a quantity or flow of water or depth of water which is required to
be present at a specific location in a stream system at certain specified times of the year to
protect fishery, wildlife, recreational, aesthetic, scenic, and other beneficial instream uses.”
Section 174C-3, Hawai`i Revised Statutes, defines instream use as “beneficial uses of stream
water for significant purposes which are located in the stream and which are achieved by
leaving the water in the stream”. Instream uses include, but are not limited to:
(1) Maintenance of fish and wildlife habitats;
(2) Outdoor recreational activities;
(3) Maintenance of ecosystems such as estuaries, wetlands, and stream vegetation;
(4) Aesthetic values such as waterfalls and scenic waterways;
(5) Navigation;
(6) Instream hydropower generation;
(7) Maintenance of water quality;
(8) The conveyance of irrigation and domestic water supplies to downstream points of
diversion; and
(9) The protection of traditional and customary Hawaiian rights.”
The CWRM’s mandate is to establish instream flow standards that will protect instream uses
while allowing for reasonable and beneficial offstream use.
Interim instream flow standards (IIFS) were adopted for both East and West Maui streams in
1988 (Sections 13-169-44 and 48, Hawai`i Administrative Rules). The IIFS was the amount of
water flowing in each stream on the date of adoption, and that flow may naturally vary
throughout the year and from year to year without further amounts of water being diverted
offstream through new or expanded diversions, and under the stream conditions existing on
the effective date, except as may be modified by CWRM. Therefore, the IIFS are not based on
scientific information but continue the “status quo”.
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Instream flow standards need to consider the best available information in assessing the range
of present or potential instream and non-instream uses. Surface-water resources in an area
must be quantified based on accurate long-term data before streamflow availability can be
evaluated for existing and proposed uses. Balancing offstream and instream uses by the CWRM
requires information on existing and future water use and quantified information on surface
water availability, particularly natural flow during low-flow conditions.
The annual mean "Qp" flow is the daily average flow equaled or exceeded "p" percent of the
time during the year. Q50 is the median or natural base flow for a particular stream segment
during a specified period. Base flow is dependent on groundwater discharge while total flow
reflects base flow and rainfall runoff. 134 The base flow is a general guideline for the minimal
amount of streamflow needed for fish habitat.135 For perennial streams, the estimated longterm average base flow is 60 to 80 percent and thus 70 percent is used (Q70). Flow exceeded
90% of time (Q90 flow) is commonly used to characterize low flows.136 In revising the IIFS, the
CWRM defined minimum viable habitat flow (Hmin) for the maintenance of suitable
instream habitat to support growth, reproduction, and recruitment of native stream
animals in East Maui streams as 64% of Median Base Flow (0.64 x BFQ50; also defined as H90
by USGS studies). For streams without measurable IFS, the IIFS generally reflects the diverted
amounts existing when the status quo interim IFS were adopted, or as subsequently amended
by CWRM.

Upcountry Meter List
The County established the Upcountry Meter list of priority for service by the County water
system when water supply became available. The list closed December 31, 2012, shortly after
the adoption of the Maui Island Plan on December 28, 2012. There are about 1,800 requests for
4,300 meters (excluding those that did not accept a reservation offered, accepted a reservation,
or where a meter was installed) for 1,900 dwelling units and a nominal number of commercial
units. About two-thirds of the remaining requests are located outside the Urban Growth
Boundary. Estimated demand totals about 8 mgd.
Table 16-51 Estimated Demand of Meter List by DWS System (mgd)
Ha‘iku System
Makawao System
Upper Kula System
Lower Kula System
Kula Agricultural Park
Total

134

1.87
0.87
3.78
1.53
Negligible
8.05

Trends in Streamflow Characteristics at Long-Term Gaging Stations, Hawai'i. USGS SIR 2004-5080
CWRM Staff Submittal, Steam Diversion Works Permit (SDWP.4175.6) Wailuku River, Maui, August 16, 2016
136
Trends in Streamflow Characteristics at Long-Term Gaging Stations, Hawai'i. USGS SIR 2004-5080
135
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Reliance on Regional Resources vs Water Transports
Resources are shared both naturally as hydrogeological units cross community plan boundaries,
and mechanically where resources are transported between hydrologic and community plan
regions. The contentious nature of mechanical transport from resource rich watersheds to dry
growth areas and agricultural lands are important community concerns and a source of water
use conflicts throughout Hawaii. Surface water has been transported from Ko`olau watersheds
to the Central isthmus and to Upcountry for over a century. The Commission on Water
Resource Management has the difficult task of assessing and quantifying the water needs
within a region and individual streams against off-stream needs that are diverted and conveyed
for a variety of purposes.
Instream Flow Standards
In accordance with the Water Code, the CWRM establishes and administers instream flow
standards on a stream-by-stream basis as necessary to protect the public interest. Instream
flow standard is defined as, “a quantity or flow of water or depth of water which is required to
be present at a specific location in a stream system at certain specified times of the year to
protect fishery, wildlife, recreational, aesthetic, scenic, and other beneficial instream uses.”
Section 174C-3, Hawai`i Revised Statutes, defines instream use as “beneficial uses of stream
water for significant purposes which are located in the stream and which are achieved by
leaving the water in the stream”. Instream uses include, but are not limited to:
(1) Maintenance of fish and wildlife habitats;
(2) Outdoor recreational activities;
(3) Maintenance of ecosystems such as estuaries, wetlands, and stream vegetation;
(4) Aesthetic values such as waterfalls and scenic waterways;
(5) Navigation;
(6) Instream hydropower generation;
(7) Maintenance of water quality;
(8) The conveyance of irrigation and domestic water supplies to downstream points of
diversion; and
(9) The protection of traditional and customary Hawaiian rights.”
The CWRM’s mandate is to establish instream flow standards that will protect instream uses
while allowing for reasonable and beneficial offstream use.
Interim instream flow standards (IIFS) were adopted for both East and West Maui streams in
1988 (Sections 13-169-44 and 48, Hawai`i Administrative Rules). The IIFS was the amount of
water flowing in each stream on the date of adoption, and that flow may naturally vary
throughout the year and from year to year without further amounts of water being diverted
offstream through new or expanded diversions, and under the stream conditions existing on
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the effective date, except as may be modified by CWRM. Therefore, the IIFS are not based on
scientific information but continue the “status quo”.
Instream flow standards need to consider the best available information in assessing the range
of present or potential instream and non-instream uses. Surface-water resources in an area
must be quantified based on accurate long-term data before streamflow availability can be
evaluated for existing and proposed uses. Balancing offstream and instream uses by the CWRM
requires information on existing and future water use and quantified information on surface
water availability, particularly natural flow during low-flow conditions.
The annual mean "Qp" flow is the daily average flow equaled or exceeded "p" percent of the
time during the year. Q50 is the median or natural base flow for a particular stream segment
during a specified period. Base flow is dependent on groundwater discharge while total flow
reflects base flow and rainfall runoff. 137 The base flow is a general guideline for the minimal
amount of streamflow needed for fish habitat.138 For perennial streams, the estimated longterm average base flow is 60 to 80 percent and thus 70 percent is used (Q70). Flow exceeded
90% of time (Q90 flow) is commonly used to characterize low flows.139 In revising the IIFS, the
CWRM defined minimum viable habitat flow (Hmin) for the maintenance of suitable
instream habitat to support growth, reproduction, and recruitment of native stream
animals in East Maui streams as 64% of Median Base Flow (0.64 x BFQ50; also defined as H90
by USGS studies). For streams without measurable IFS, the IIFS generally reflects the diverted
amounts existing when the status quo interim IFS were adopted, or as subsequently amended
by CWRM.
East Maui Streams Contested Case
On May 24, 2001, the Native Hawaiian Legal Corporation (NHLC), on behalf of Na Moku ‘Aupuni
o Ko'olau Hui (Na Moku), petitioned the CWRM to amend the Interim Instream Flow Standards
(Interim IFS) for 27 East Maui streams. The CWRM later concluded that there are 24, not 27
streams that are subject of the contested case. These are illustrated in the figure below.
Kualani (or Hamau) and Wahinepee Streams are not named in GIS Stream Data/shown on map.
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Trends in Streamflow Characteristics at Long-Term Gaging Stations, Hawai'i. USGS SIR 2004-5080
CWRM Staff Submittal, Steam Diversion Works Permit (SDWP.4175.6) Wailuku River, Maui, August 16, 2016
139
Trends in Streamflow Characteristics at Long-Term Gaging Stations, Hawai'i. USGS SIR 2004-5080
138
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Figure 16-31 Streams in Ko`olau ASEA subject to Contested Case

In 2008 and 2010, the CWRM approved amendments to the Interim IFS for about half the
streams and established measurable IIFS of status quo conditions for the remaining streams;
only six streams had flow restored. The 2010 CWRM vote amended the IIFS through a seasonal
approach to address habitat availability for native stream animals for six of the remaining 19
streams. Together with the additions for the first 8 streams, winter total stream restorations for
all 27 (24) streams were 13.95 mgd and summer restoration 5.61 mgd. CWRM estimated EMI
diversions to range from 134 mgd in winter months to 268 mgd in summer months. Increasing
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the IIFS for 12 of the 27 (24) streams resulted in 120 mgd to continue to be diverted in winter
months and 262 mgd to be diverted in the dry summer months.
In June 2010, the MDWS and the NHLC, on behalf of Na Moku, filed petitions for a contested
case hearing before the CWRM. On November 17, 2010, Na Moku appealed the CWRM’s
decision contending that the CWRM erred in concluding that Na Moku had no right to contest
the case hearing and in reaching its underlying decision regarding IIFS amendment for the
nineteen streams. On November 30, 2012, the Intermediate Court of Appeals remanded to the
CWRM and the contested case hearing began on March 3, 2015. The interest asserted by Na
Moku was the right to sufficient stream flow to support the exercise of their traditional and
customary Native Hawaiian rights to grow kalo and gather in, among, and around east Maui
streams and estuaries and the exercise of other rights for religious, cultural, and subsistence
purposes. The petition also alleges that the CWRM had not carried out its obligations under
public trust by failing to require HC&S and EMI to prove: 1) their actual need; 2) that there are
no feasible alternative sources of water to accommodate that need; and 3) the amount of
water diverted to accommodate such need does not, in fact, harm a public trust purpose or any
potential harm does not rise to a level that would preclude a finding that the requested use is
nevertheless reasonably-beneficial.
In 2014, CWRM voted to conduct the contested case hearing on petitions to amend IIFS for all
27 (24) petitions and streams filed by NHLC. On January 15, 2016 the hearings officer
submitted his proposed Findings of Fact (FoF), Conclusions of Law (CoL) and Decision and Order
(D&O). Subsequent to HC&S announcing cessation of sugar cane cultivation by the end of 2016,
CWRM ordered re-opened hearings to address HC&S current and future use of surface water
and the impact on the groundwater; the impact on DWS’s use of surface water due to cessation
of sugar operations; the County’s position on future use of sugarcane fields, and issues
concerning management of the EMI ditch system. In April 2016, A&B announced that it had
decided to fully and permanently restore the East Maui streams Honopou, Hanehoi (including
Puolua), Waiokamilo, Kualani, Piinaau, Palauhulu, and East and West Wailuanui.
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Figure 16-32 Streams in Ko`olau ASEA Subject to Full Restoration

In July 2016, CWRM issued an order regarding interim restoration of stream flow, or remain
undiverted until further notice: Waiokamilo, Wailuanui (East and West), Makapipi, Hanawi,
Waiohue, Waikamoi, Kopiliula, and Puakaa. In December 2016, the Board of Land and Natural
Reources (BLNR) issued a temporary, one-year holdover of A&B/EMI’s water licenses subject to
the interim restoration order above, and to EMI ceasing all diversions of Honomanu stream for
the duration of the holdover period (through December 2017).
In an August 2, 2017 Minute Order No. 29, the CWRM hearings officer issued amended
proposed FoF, CoL and D&O to serve as a “proposal for decision”, hereafter referred to as the
Proposal. The parties filed objections in September 2017, with MDWS having no substantive
exceptions to the Proposal.
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The hearing officer has throughout the contested case reiterated the requirement that CWRM
weigh competing instream and offstream uses, including economic impact on offstream uses, in
amending the IIFS. This mandate involves of course current and future demands in the Central
Aquifer Sector Area serviced by the EMI system. (The EMI system is described above.)
Municipal demand for the MDWS Upcountry system and agricultural demand for the diversified
agriculture plan on the Central isthmus is analyzed in detail in the Central Aquifer Sector
Report, Chapter 15. However, assessed water needs and projections over the planning period
for the WUDP are consistent with the hearing officer’s 2017 Proposal. Until final IFS are
adopted, the 2017 Proposal is assumed as basis for instream and offstream needs within the
Ko`olau and Central ASEA and will be adjusted as needed at the conclusion of the contested
case. Should the contested case decision be unfavorable to certain parties, appeals may
prolong the case for months or even years.
Impact on Groundwater Recharge from Surface Water Diversions
The cessation of sugarcane cultivation and heavy irrigation on the Central isthmus have to date
unknown impacts on the recharge of Paia and Kahului aquifer systems and the associated use
and reliability of that brackish groundwater as a water resource. The figure below illustrates
the former HC&S plantation irrigation service areas. HC&S Ag Engineering’s March 2016
Diversified Agriculture Plan is attached as an appendix. HC&S reported 28.2 mgd groundwater
pumpage from the Kahului aquifer and 29.1 mgd from the Paia aquifer in 2014. The water duty
for sugarcane is higher than most other crops, but also comparatively salt tolerant. Irrigation
demand for the Diversified Agriculture Plan and the associated return recharge from irrigation
is assumed to be significantly less. In his Proposal, the hearing officer determined that brackish
well water for HC&S is practicably available up to 23.09 mgd, beyond which increasing well
water to levels close to that when sugarcane was being irrigated would reduce the yield or the
acreage of the plantation that has access to both surface and well water because of higher salt
levels in the irrigation water. Alternatively more acreage would have to be left fallow in the
rotation of crops so that less well water would be used. 140 The uncertainty of availability of
brackish groundwater throughout the HC&S plantation and various crops’ long term tolerance
to brackish water should be further addressed in the update of the Agricultural Water Use and
Development Plan.

140

CCH-MA-13-01 Hearing Officer’s Proposed Findings of Fact and Conclusions of Law, August 2017 pp 153
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Figure 16-33 East Maui Irrigation System Service Areas

Source: Agricultural Water Use and Development Plan, 2004

Existing Agricultural Water Use on HC&S Plantation from East Maui Streams
The land and water uses on the HC&S plantation has changed quickly over the same period the
WUDP update is drafted. At the time A&B/HC&S submitted their proposed FoF, CoL and D&O in
June 2017, the water use for the plantation was less than 20 mgd. A&B stated that the Diversified
Agricultural Plan is constantly evolving as agreements of cattle grazing on 4,000 acres, renewable
energy crops, a sale of 850 acres to the County for an ag park, and a commerical feedstock
operations was being developed over 2017.141 2014 is used as base year for the Water Use
Development Plan existing water uses. Where surface water diversions 2014 data was missing,
2011 – 2015 average reported data was used. Existing water use from East Maui Streams and
Central Maui groundwater is summarized in the table below. Additional surface water is
transported from streams in the Wailuku aquifer sector to the HC&S plantation as well.

141

CCH-MA-13-01 Hawaiian Commercial and Sugar Company’s Submission of Amended Proposed Findings of Fact
and Conclusions of Law, June 2017
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Table 16-52 2014 (2011-2015) Reported Water
Central Aquifer Sectors
Aquifer Sector
Surface Water (mgd)
Ko`olau
115.76*
Central
0

Use on HC&S Plantation from Ko`olau and

Groundwater (mgd)
0.014
57.3
* Excludes Wailoa Ditch use by MDWS 1.844 mgd. Total EMI reported 117.6 mgd .
Future Agricultural Water Use on HC&S Plantation from East Maui Streams
A&B forecasted an aggregate irrigation requirement of 3,307 gpd per acre for 26,996 acres, which
is 89.28 mgd. Accounting for water losses of 22.7 %, the gross amount of water needed would
be 115.49 mgd. They assume that crops cultivated under the Diversified Ag Plan will generally be
less tolerant to brackish water than sugarcane, that the amount of surface water imported from
East Maui be reduced and that groundwater use will be within the range of 0 – 20 %, or up to 23
mgd of total water use.142
The hearing officer in his Proposal assessed that of the gross irrigation requirement of 115.43
mgd, well water could contribute 23.09 mgd, leaving 92.34 mgd from surface water sources.
Approximately 8.59 mgd is diverted by the streams west of Honopou (up to Maliko Gulch, which
is the boundary of Ko`olau ASEA as well). Therefore the remaining 83.75 was deemed to be
divertable from the streams in the contested case. HC&S also requested water use permit of
17.43 mgd for agricultural irrigation, and 2.15 mgd for system losses from the designated Na Wai
Eha Surface Water Management Area. In the 2017 proposed FOF, COL and D&O for Na Wai Eha,
the hearing officer assessed HC&S’s irrigation requirements to 16.6 mgd. 13.5 mgd would be
permitted from Na Wai Eha surface waters to irrigate the Waihe`e-Hopoi fields that are not
served by East Maui sources. 2.15 mgd were assessed system losses. Additional source would be
available from HC&S Iao Tunnel and Well No. 7. To illustrate total irrigation demand of the entire
HC&S plantation that include sources from all hydrologic units, the table below also illustrates
the hearing officer’s 2017 proposal for Na Wai Eha. It should be noted that the total amount of
132 mgd includes significant water losses associated with open ditches, reservoirs and old
conveyance systems. Neither 2017 proposed FoF, CoL and D&O have been adopted by the
CWRM to date.
Table 16-53 Projected Irrigation Water Use on HC&S Plantation from Ko`olau, Central and
Wailuku Aquifer Sectors, including water losses (mgd)
Contested
Case Streams

Streams West
of Honopou

83.75

8.59

Central Maui
Groundwater
(mgd)
23.09

142

Na Wai Eha
Surface Water
16.6

Total HC&S Diversified
Ag Gross Irrigation
Requirement
132.03

CCH-MA-13-01 Hawaiian Commercial and Sugar Company’s Submission of Amended Proposed Findings of Fact
and Conclusions of Law, June 2017
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The hearing officer pointed out that diversified agriculture is likely to materialize on the roughly
27,000 acres of land designated Important Agricultural Lands and not the entire plantation. This
is consistent with the projections made by agricultural experts in the November 2016 Draft Part
I of the Water Use and Development Plan.
Existing Water Use Maui Department of Water Supply Upcountry System
MDWS relies on three surface water sources, one of which is delivered by EMI through the Wailoa
Ditch, and the other two through two MDWS higher elevation aqueducts maintained by EMI that
transport water to Olinda and Kula, under a contractual agreement originated under the 1973
East Maui Water Agreement and subsequent agreements. MDWS and EMI diverts water from
Ko`olau ASEA, conveyed to treatment plant facilities located in Ko’olau ASEA (Piiholo Water
Treatment Facility) and the Central ASEA (Olinda and Kamole Weir Water Treatment Facilities).
Table 16-54 Water Treatment Facilities for MDWS Upcountry System
Water
Treatment
Facility
Olinda
Piiholo
Kamole-Weir

Elevation

Conveyance System Production
Capacity

Average
Production

4,200 feet
2,900 feet
1,120 feet

Upper Kula Flume
Lower Kula Flume
Wailoa Ditch

1.6 mgd
2.5 mgd
3.6 mgd

2.0 mgd
5.0 mgd
6.0 mgd

Table 16-55 MDWS Surface Water Needs from Ko`olau ASEA, 2015
MDWS
Average Daily
Use (mgd)

Source

Water Use

Kamole Weir
WTP

3.6

Ko`olau/Wailoa Ditch

Potable

Piiholo WTP

2.5

Lower Waikamoi Flume

Potable

Olinda WTP

1.6

Upper Waikamoi Flume

Potable

Total Potable

7.7

Kula Ag Park

3.5

Ko`olau/Wailoa Ditch

Non-Potable/Irrigation

Total NonPotable

3.5

Total

11.2

Location

The Olinda facility diverts water at the upper Waikamoi Flume from the Waikamoi, Puohokamoa,
and Haipuena Streams. Water is stored in two 15 million gal reservoirs and one 100-million gallon
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reservoir. The Piiholo facility diverts water from the Waikamoi, Puohokamoa, Haipuena Streams
and Honomanu streams into a 50-million gallon reservoir. The Kamole-Weir facility relies on EMI
diversions from eastern most Makapipi stream to the western most Honopou stream.
The Upcountry system spans Ko`olau and Central aquifer sectors, illustrated in the figure below,
and serves about 35,200 people. MDWS also serves non potable water to 31 farm lots at the
Kula Agricultural Park (KAP). Current water use at the KAP is about 0.4 mgd.
About 80 – 90 percent of the delivered water comes from surface water sources and the
remaining portion from basal aquifer wells. Haiku Well and Kaupakalua Well are located in the
Ko`olau ASEA, Hamakuapoko Well 1 & 2 and Pookela Well are located in the Central ASEA. The
combined surface and groundwater source production capacity is 17.9 mgd, 13 mgd from surface
water and 4.9 mgd from groundwater. Accounting for system and operational limitations, and
use restrictions from Hamakuapoko wells, the reliable capacity is 9.1 mgd. Current water use
averages 7.9 mgd within a range of 6 – 10 mgd. Existing municipal use is analyzed in Section 17.5.
Figure 16-34 MDWS Upcountry Water System and Water Treatment Facilities
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Future Water Use Maui Department of Water Supply Upcountry System
Based on growth rates and the socio-economic forecast referenced in the Maui Island Plan, the
population Upcountry is projected to grow by about 8,424 to a total of about 43,675 people by
2030.143 Projected water demand for the base, low and high growth scenarios are shown below.
Water losses due to leaks, seepage, evaporation and other inefficiencies in the treatment,
conveyance, distribution and storage of water range widely depending on storage and source
transmission system age, length, type and many other factors. To account for water losses and
determine source needs for Upcountry, water produced, rather than water billed is used as
basis to determine source needs. For the Upcountry system, water losses average 20%.
Table 16-56 Projected Consumption and Production MDWS Upcountry District System, Base,
High and Low Scenarios (mgd)
2014

2035 Base

2035 High

2035 Low

Consumption

6.26

7.02

7.57

6.42

Production

7.61

8.53

9.20

7.80

Excludes Kula Ag Park

Upcountry Meter List
Demand based on population growth served by the DWS Upcountry system represents an
increase of 0.7 - 0.9 mgd. The Upcountry Meter List of requests for water meters represents
an additional estimated 7.5 - 8 mgd. MDWS established the Upcountry Meter list of priority for
service by the County water system when water supply became available. The list closed
December 31, 2012, shortly after the adoption of the Maui Island Plan on December 28, 2012.
There are about 1,800 requests for 4,300 meters (excluding those that did not accept a
reservation offered, accepted a reservation, or where a meter was installed) for 1,900 dwelling
units and a nominal number of commercial units. About two-thirds of the remaining requests
are located outside the Urban Growth Boundary. Historically, about 50 percent of the requests
are withdrawn and do not result in meters installed. Projected demand to satisfy the
Upcountry meter list is therefore estimated within the range of 3.7 to 7.5 mgd. There remains
uncertainty over the number and timing of new meters as well as occupancy.
Table 16-57 Comparison of Upcountry District Projected Consumption With and Without
Meter List (mgd)
Criteria

2014

2035

Upcountry/Makawao

6.2

7.0

0.7

Upcountry/Makawao + Meter List

6.2

9.9 – 13.7*

3.7 – 7.5
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Increase (mgd)

*Assumes 50% - 100% of meter list requests are developed.

To account for water losses and peak month use 20% is added to projected consumption.
Gross 2035 production is therefore projected to not exceed 16.4 mgd (13.7 + 20%)
Proposed Instream Flow Standards
The 2017 Proposal full stored base flows to the following streams: Makapipi, Wailuanui,
Waiokamilo, Palauhulu, Hanehoi/Puolua, and Honopou Streams. Net restorations for these six
streams total 14.34 mgd to provide for appurtenant and riparian uses, including such uses that
have native Hawaiian traditional and customary rights. Except for these six streams, the
hearing officer proposes rescinding the July 2016 CWRM order to leave streams undiverted,
until HC&S expanding irrigation requirements dictate additional diversions. IIFS are proposed
downstream of Ko`olau Ditch, except for Hanehoi, Puolua and Honopou streams where IIFS
location is downstream of the Haiku Ditch:
Table 16-58 Hearing Officer’s Proposed Instream Flow Standards, November 2017
Stream
Makapipi
Hanawi
Waiohue
Kopliula
Puakaa
E Wailuaiki
W Wailuaiki
Wailuanui
Waikamilo
Palauhulu
Waikamoi
Hanehoi
Puolua
Honopou
Piinaau
Total:

IIFS

Natural
Available for diversion
A&B to fully
Undiverted
upstream
restore
0.54
0.84
0.3
0.06
0
2.07
0
2.07
0
0.45
0
2.39
0
2.46
0
2.52
3.94
1.42
0
3.17
3.17
0
7.11
7.11
2.78
0
0.71
2.52
1.81
0.06
0.97
0.91
2.71
4.2
1.49
18.82

22.75

16.21

Remaining streams are proposed to continue with their status quo IIFS as of 1988. Variability in
stream flow may dip below the IIFS in periods of low rainfall or droughts. Therefore
guaranteeing that a specific flow is always in the stream and meet the objective of IIFS is not
possible. In his 2017 Proposal, the hearing officer noted that the objective is to provide
sufficient flow to meet irrigation and domestic requirements and/or providing sufficient habitat
for growth, reproduction and recruitment of native stream animals. He therefore recommends
that monitoring is through 12-month moving average. This method would not require a specific
amount of flow at a specific location at all times. Streams restored to undiverted baseflows
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X
X
X
X
X
X
X

may occasionally not provide sufficient stream flow to meet all irrigation and domestic uses
available to the communities along a specific stream. Users would need to develop a system of
reasonable sharing, including for in stream habitat. 144
Resource Adequacy for Off Stream Uses Outside Ko`olau Aquifer Sector
The hearing officer concluded that there would be no competing costs and benefits between
restoring Waikamoi Stream and continued diversions by MDWS at its Upper and Lower
Waikamoi Flumes. Current diversions for potable municipal needs could continue serving the
Upcountry system. Average production of 4.1 mgd satisfies about half of current Upcountry
needs. In drought conditions, both the Lower and Upper Kula systems require supplemental
surface water from Kamole Weir and groundwater pumped up to 4,000 feet. Under current
agreement with EMI, MDWS receives 12 mgd from the Wailoa Ditch with an option for an
additional 4 mgd. During periods of low flow, MDWS will receive a minimum allotment of 8.2
mgd with HC&S also receiving 8.2 mgd, or prorated shares if less water is available. Proposed
amended IIFS could restrict Wailoa ditch off stream uses so that less than 7 mgd is available a
few days a year. When more than 7 mgd is available under non-drought conditions, the
proposed restored amount would come from EMI’s share of the 16.4 mgd. The 2017 Proposal
and the current allocation between MDWS and EMI would allow sufficient ditch use for MDWS
to meet current demand on the Upcountry system. Under normal flow, exceeding 16 mgd at
Wailoa Ditch, and under an allocation of up to 12 mgd for MDWS, projected future demand of
16.4 mgd could also be met. Treatment of more than 6 mgd at the Kamole Weir will require
expansion of the water treatment facility and storage construction. Future demand on the
Upcountry system as a whole is addressed in the Central aquifer sector report.
Current limited irrigation of the HC&S plantation can be satisfied under the 2017 Proposal.
Under normal wet conditions, the proposed IIFS for the streams that have flows restored only
for habitat, rainfall can be diverted into the EMI system at the point it is needed. Therefore,
during wet normal conditions in the Ko`olau watersheds there would be minimal conflicting
needs. However, depending on future extent of droughts, the pace of increasing irrigation
demand on the plantation and the utilization of brackish groundwater and other alternative
sources, low flow conditions may not satisfy IIFS nor off stream needs for periods of time that is
difficult to predict. To maintain reliable supply for both municipal and agricultural demands,
groundwater and other alternative sources will be required as contingency.

Reliance on Regional Resources vs Water Transports
Resources are shared both naturally as hydrogeological units cross community plan boundaries,
and mechanically where resources are transported between hydrologic and community plan
regions.
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Surface Water Use vs Alternative Sources for Agricultural Irrigation
Issue and Background: The estimated future IFS for East Maui Streams indicate that sufficient
surface water could be diverted to meet most projected agricultural demand under normal, or
Q70 conditions, but not under drought, or Q90 flow. Under drought conditions, alternative
sources are needed to support reliable agricultural supply without compromising in-stream
needs. The farming community has expressed the necessity of affordable water to sustain
economically viable farming, but likewise the importance of reliable supply for most crops and
livestock. Surface water, whether transported from other hydrologic sectors or regionally
available, continues to be the most affordable source for farmers to irrigate crops. A diversified
supply is needed that combines sufficient reservoir storage to utilize high stream flows in wet
season and to capture stormwater and regional rainfall, with non-potable groundwater or
alternative sources as contingency. Recycled water from the Kahului Wastewater Facility, and
stormwater reclamation should be further scrutinized as viable options for agricultural
irrigation in the update of the Agricultural Water Use & Development Plan and in land use
permitting.
Strategy #4: Consider alternative sources of irrigation water including wastewater reuse,
recycled stormwater runoff, and brackish well water in land use permitting to mitigate low flow
stream conditions. Require alternative sources for irrigation when reasonably available in
county discretionary land use permitting.

Climate Adaptation
Issue and Background: Data and research suggest that Hawai'i should be prepared for a future
with a warmer climate, diminishing rainfall, declining stream base flows, decreasing
groundwater recharge and storage, and increased coastal groundwater salinity, among other
impacts associated with drought.
No streamflow projections are available for the coming century but projections include a
decline in base flow and low flows, with stream flows becoming more variable and unstable
(flashy), especially in wet years. 145 The impact on groundwater recharge will vary locally. A
2017 update to the Hawaii Drought Plan includes traditional and customary rights and practices
as those potentially impacted by droughts. Reduced rainfall and streamflow reduce available
water for domestic uses and irrigation, and degrading aquatic habitats where stream flora and
fauna are gathered. Reduced stream flow may impact other cultural and religious practices, and
terrestrial plants causing water stress.
Drought risk and vulnerability are assessed by the CWRM to illustrate the spatial extent and
severity of drought risk for different impact sectors throughout the state. The statewide
Summarized from EcoAdapt. 2016. Climate Changes and Trends for Maui, Lāna'i, and Kaho'olawe. Prepared for
the Hawaiian Islands Climate Synthesis Project
145
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“Drought Risk and Vulnerability Assessment and GIS Mapping Project” assesses drought risk
areas for three impact sectors: 1. water supply; 2. agriculture; and 3. wildland fire. Areas
served by groundwater have a lower risk of drought impacts. Communities that are supplied by
surface water have a medium drought risk as most have storage capacity to carry them through
short term declines in rainfall. The most vulnerable to drought are those households relying
solely on rainwater catchment. Areas that are not serviced by municipal supply or other known
domestic sources and therefore more reliant on catchment systems are more susceptible to
drought.
No specific drought mitigation strategies are developed for this region. However, the 2017
update proposes general drought response and mitigation actions that apply state-wide.
Recommended mitigation actions that apply for Ko`olau region include the following:


Expand current network of rain gages to improve rainfall monitoring.



Identify areas at risk to drought and plan for regional response actions and strategies.



Develop additional storage and/or alternative sources of water supply.



Develop and implement drought-related public awareness programs.



Develop incentive programs for drought- resistant practices.
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16.8.3 Alternative Water Source Strategies
Rainwater Catchment
Rainwater catchment is the collection of rainwater from a roof or other surface before it
reaches the ground. Rainfall is sufficient throughout most of the aquifer sector to support
traditional catchment systems. As discussed above, catchment systems are still vulnerable to
drought conditions. Another issue is compromised water quality due to flawed design and
wear and tear with no regulatory oversight following construction. The recommended
strategy is to convene workshops in East Maui to address catchment systems, which is also
an opportunity for public education on proper design and maintenance to ensure safe water
quality.
Recycled Wastewater
There is no wastewater reclamation in the Ko`olau region. Homes are served by septic
systems and cesspools.
Stormwater Reuse
There are no large scale stormwater reclamation projects identified for Ko`olau. Stormwater
reuse at the parcel scale may provide an opportunity to offset landscape agricultural uses
within the region.
Desalination
Desalination is not feasible as alternative source as sufficient rainfall, ground and surface water
resources are available.
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17.8 Recommendations
Ko`olau aquifer sector is since ancient times well known for its abundance of water. The
diversion of the stream resources is at the root of water use conflicts currently addressed in the
ongoing contested case for East Maui Streams. The Water Use and Development Plan will
monitor and adjust to the outcomes of the contested case. For now, the most recent 2017
Proposal is assumed to satisfy current and projected instream and off stream water needs
within the Ko`olau ASEA. Planning for future water use in the Central aquifer sector that rely on
surface water needs to consider a range of likely scenarios.
Projected water demands based on the selected scenarios and source strategies are
summarized in the table below.
Table 16-59 Ko`olau ASEA Selected Demand Scenario: Projected Water Demand and Supply
Options
DEMAND
(GPD)

2015

2020

2025

2030

2035

886,270

898,911

906,988

915,060

918,233

103,596

105,074

106,018

106,961

107,332

2,006,341

3,034,545

4,589,681

6,941,790

10,500,000

14,944

15,157

15,293

15,429

15,483

DHHL Potable
Groundwater

0

3,400

3,400

3,400

3,400

Domestic
Potable
Groundwater

7,875

7,987

8,059

8,130

8,158

Total Potable:

3,019,025

4,065,073

5,629,439

7,990,770

11,552,606

MDWS Potable
Groundwater
for use Within
Ko`olau ASEA
MDWS Potable
Surfacewater
for use Within
Ko`olau ASEA
MDWS Potable
Surfacewater
for Export to
Kamole Weir
from from
Ko`olau/Wailoa
Ditch
Municipal
Private Potable
Groundwaterfo
r use Within
Ko`olau ASEA
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Irrigation
within Ko`olau
ASEA
Agriculture
within Ko`olau
ASEA (inlcudes
ag analysis + ag
GW pumpage)
DHHL, Non
Potable
A&B/HC&S
needs from
EMI Ditch
System
Total NonPotable
TOTAL
DEMAND
SUPPLY (GPD)
Groundwater
(SY)
Surfacewater
(EMI Ditch
System
Average Flow)
TOTAL SUPPLY

1,695

1,774

1,857

1,943

2,034

21,078,745

22,062,001

23,091,122

24,168,248

25,294,494

0

6,871,400

6,871,400

6,871,400

6,871,400

92,340,000

92,340,000

92,340,000

92,340,000

92,340,000

113,420,440

121,275,175

122,304,379

123,381,592

124,507,928

116,439,465

125,340,248

127,933,817

131,372,362

136,060,534

175,000,000

175,000,000

175,000,000

175,000,000

175,000,000

130,810,000

130,810,000

130,810,000

130,810,000

130,810,000

305,810,000

305,810,000

305,810,000

305,810,000

305,810,000

The recommended strategies for the Ko`olau aquifer sector address the goals and objectives
identified in the Hāna Community Plan and the WUDP public process for the region that evolve
around resource protection and management; traditional uses of the region’s natural resources
and self-sufficiency.
Table 16-59 summarizes recommended strategies and indicates the planning objectives that
each strategy supports. Estimated costs are, unless indicated otherwise, life cycle costs for the
twenty-year planning period per 1,000 gallons. Life cycle costs include capital, operational and
maintenance costs and include inflationary effects. The cost to develop and implement
sustainability projects can be difficult to quantify per volume water supply. Lead agency, or
organization to implement a strategy is proposed as a starting point. The timeframe for
implementation is indicated as short term – less than 5 years, and long term 5 – 20 years.
Many strategies are multi-year actions with implementation beginning within 5 years and
continuing through the long term (indicated as 1, 2).
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Table 16-60 Summary of Recommended Strategies Ko`olau ASEA

PLANNING OBJECTIVES

STRATEGY

ESTIMATED
COST

IMPLEMENTATION
1: Short-term 1 – 5 years
2: Long-term 5 – 20 years

AGENCY

TIMEFRAME

RESOURCE MANAGEMENT
1.

Seek dedicated, long term and broad
based core funding for maintaining
and expanding watershed protection
areas and providing for watershed
maintenance in East Maui and Hāna
watersheds for habitat protection
and water security. The annual
EMWP budget varies but have been
in the range of $800,000-$1,000,000,
with funding from Federal, State,
County and private sources.



Support and promote community
grassroots initiatives to collaborate
with state and land owner
partnerships to increase
participation in natural resource
management and to ensure
adequate access and opportunities
for traditional uses of the region’s
natural resources. Use established
moku process to consult on
resource management



2.

C
3.







$0.8M –
$1M per
year

MDWS
Maui County
CWRM
DLNR

1

Maintain
sustainable
resources
Protect water
resources
Protect and
restore streams

N/A

Public-private
partnerships
Aha Moku
DLNR
Maui County

1

CONVENTIONAL WATER SOURCE STRATEGIES

Complete optimization
studies/source development analysis
for the MDWS Hāna subsystem (PWS
217) in order to assess basal well
development needs by 2025. Costs
of regional well development have
not been assessed but is comparable
to 20 year life cycle costs estimated
for Haiku/Central well development








4.

Maintain
sustainable
resources
Protect water
resources
Protect and
restore streams

The Commission on Water Resource
Management to establish Instream
Flow Standards on a stream-bystream basis to protect the public
interests of the Hāna aquifer sector.




Provide
adequate
volume of water
supply
Maximize
reliability of
water service
Minimize
adverse
environmental
impacts
Provide for
DHHL needs
Protect and
restore streams
Protect cultural
resources
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$3.55 per
1,000 gallons

N/A

MDWS
DHHL

2

CWRM
USGS

2

Recognizing that other regions with
competing off-stream needs must be
prioritized, this strategy is proposed
as a medium to long term
implementation time frame.
5.





Maintain
sustainable
resources
Protect water
resources

Convene sector-based drought
workshops to assist stakeholders in
developing or improving their
individual drought/water
conservation plans. Focus in the
Ko`olau sector should be on
catchment systems and contingency
supply to supplement or substitute
catchment when necessary.

$50,000

MDWS
CWRM
DOH

16.9.1 Implementation Program
In consistency with the Maui Island Plan, strategies recommended and adopted in the WUDP
does not legally bind the agencies and organizations to execute. The recommendations provide
guidance for land use and infrastructure, including the county CIP program, over the planning
period.
Timing and prioritizing of resource strategies are tied to actual population growth. Prioritizing
resource management and seeking guidance from the resourceful and knowledgeable
community is key to sustain the traditional lifestyle and sense of place.
Over the planning period, implementation and performance of the recommended strategies
can be assessed using qualitative criteria and quantitative targets formulated in the WUDP Part
I, Table 3-3.
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