Public Workshops –
Maui Island Water Use & Development Plan
Lahaina - November 28, 2016

AGENDA
1. Welcome, Agenda, Ground Rules
2. Overview – 6:15 p.m.




Lahaina Region Profile
What We Heard from Public Meetings and Survey
Values and Principles, Strategies and Criteria

3. Preliminary Measures and Strategies – 7:00 p.m.
Key Issue: Alternative ways to meet the future water needs of public trust and other local uses in the
region given increased growth, climatic changes and potential decreased water supplies, while
managing resources in a sustainable way.




Do strategies address key Issues? (page B)
Are the 'Evaluation Criteria to Evaluate Whether Objectives Are Met' Appropriate? (page C)

4. Wrap-up/Next Steps – 8:30 p.m.

ALOHA … Please
 BE COURTEOUS (and people
will listen to you)

Please Note: Additional materials online for your information! Water Use and
Development Plan - Preliminary Information - Background, Existing Resources
and Uses and Future Demands, 11/15/2016:
http://www.mauicounty.gov/DocumentCenter/View/106333

 ALLOW OTHERS TO SPEAK
(you can follow up with us,
call, email, submit written
comments at meeting)
 Keep to the AGENDA

More Information is online: www.mauiwater.org
County of Maui Department of Water Supply, Water Resources & Planning Division
Contact: Pam Townsend, Staff Planner, 463-3110 or pam.townsend@co.maui.hi.us

Values and Principles: Do You Agree?
While discussions during the WUDP community outreach process have focused on water related issues and solutions,
they also revealed aspects that Mauians value and treasure. The following overriding values are synthesized from input
during the community outreach process.
‘Wai’ as a vital cultural and sustaining resource
Native Hawaiians and the Hawaiian culture value “wai” as a fundamental and necessary sacred element, and they
continue to advocate for the rights to continuous flowing streams supported by healthy watersheds and nearshore
environments.
Maui’s natural beauty, native ecology and cultural heritage
Mauians are proud to reside in one of the most beautiful and distinctive places in the world. They value protection
of Maui’s native ecology as essential to preserving the island’s beauty and cultural history, including its agrarian
roots which support open spaces, native Hawaiian culture, and local self-reliance and independence.
Sustainable water resources
Maui is blessed with abundant groundwater, streams and ocean resources to serve its diverse needs. The native
Hawaiians’ mauka-to-makai ahupua'a management system safeguarded adequate stream flow necessary to sustain
human settlements, cultural traditions and natural ecosystems from one generation to the next.
Abundant, high quality water for all needs
Mauians value the availability of high-quality water to support social and economic needs, as well as the aspirations
of all people and cultures that reside here.
The following principles capture values and beliefs prominently expressed by the community during public meetings as
well as derived from the General Plan and other policy documents. The principles were used to guide preparation of the
WUDP in process and content, and can be consulted as 'things to keep in mind' as we implement the Plan and tackle
future challenges.


Respect the Public Trust doctrine and State Water Code as a foundation for water planning. The Native Hawaiian
ahupua'a system and cultural traditions can provide guidance on water stewardship.



The 'water kuleana' of all Mauians creates responsibilities as well as rights. Be transparent and inclusive of all
Mauians in all aspects of water planning and management.



Recognize the complexity and interconnectedness of the hydrologic cycle, groundwater and surface water
systems. Use the 'precautionary principle' in water planning, recognizing this era of climate unpredictability.



Water resource management demands comprehensive and integrated policies and solutions. Consider both
island-wide and regional effects and solutions to issues important to Mauians. Water resource planning and
solutions should support ecological, social and financial sustainability.



Create an actionable plan that provides water supplies for our diverse water uses. The options for solving water
resource and supply issues will decrease and costs will increase with each year of delay.
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Establish Viable Plans

Maintain Consistency with
General and Community
Plans

Strategies – Lahaina Aquifer Sector
Apply an ecosystem ahupua’a based, precautionary approach based on science, local
knowledge, collaboration and community education
Consult with Native Hawaiian community/moku representative on regional resource
use and management
No new stream diversions for off-stream uses until instream flow standards (IFS) are
adopted
Promote and fund watershed partnership programs for invasive plant and ungulate
control
Expand watershed protection mauka to makai, promote reforestation
Support improved ground and surface water and diversion monitoring by CWRM
Support scientific studies necessary to support decision making
Use drought conditions as baseline for evaluating water supply and impacts
Protect and recharge ground water during non-drought periods to stabilize supply
Use drought conditions as baseline to evaluate water supply and effects of water use
Quantify the impact of watershed management on groundwater recharge and
distribute funding proportionally
Use the appropriate level of water for the use
Work with DHHL on DHHL projects

Maintain plantation ditch systems for affordable non-potable water conveyance
Focus on climate appropriate crops
Maintain subsidies for non-potable water supply
Diversify to the most cost-effective combination of groundwater, surface water, and
aggressive conservation
When IFS adopted, support water transport for municipal needs in wet season
Restrict land uses with high risk of well contamination near drinking water wells
Manage well development and operations to reduce seawater intrusion and chlorides
Develop basal groundwater as contingency for agricultural irrigation in dry season
Develop surface water storage for seasonal use
Diversify conventional resources to account for climate change and longer droughts
Develop additional wells within sustainable yield (Honolua and Honokowai; potentially
Launiupoko aquifer)
Maximize R-1 reclaimed wastewater system capacity and use
Require commercial properties >100 feet to connect and use R-1 water
Explore greywater system programs and incentives for catchment
Low impact project design for onsite water retention
Explore desalination of brackish water for irrigation of large projects
WaterSense standard for new development, retrofit programs for existing
development
Require climate appropriate landscaping for large developments
Combination tiered water rates, water waste control, incentive programs and targeted
community education
Implement Maui Island Plan and provide infrastructure in planned growth areas

B

WEST MAUI REGION (LAHAINA AQUIFER SECTOR)
This is a synopsis of work in progress for the Lahaina aquifer sector for further public input. Analysis is ongoing and the
information below has not been reviewed by the Board of Water Supply, County Council or the State Commission on Water
Resource Management. Preliminary findings are subject to change based on input and further analysis.
PLANNING BOUNDARIES
The Water Use and Development Plan (WUDP) allocates water to land uses and water users consistent with the Maui Island
Plan. The WUDP uses hydrologic units for presentation and analysis consistent with state requirements for updating the plan.
Unlike other areas of Maui, the West Maui Community Plan and Lahaina aquifer sector boundaries are the same, and the
various public water systems are contained within their boundaries. The region also encompasses the Lahaina and Ka‘anapali
mokus and underlying ahupua‘a as discussed later.
WATER RESOURCES IN THE LAHAINA AQUIFER
Climate, hydrology, geology and human activities affect the water cycle and the surface and ground water systems which
are interconnected. The fresh ground water system contains dike-impounded water in the mountainous interior part of the
aquifer and a freshwater lens floating on saltwater; fresh water generally moves from the dike-impounded water body to
the freshwater-lens system in volcanic rock and then to the ocean. Most of the public water supply in west Maui is pumped
from this freshwater lens. Most streams on West Maui Volcano receive groundwater discharge from the dike-impounded
water body, but much of this water is diverted for offstream uses.

Hydrology of Ocean Islands, USGS Pacific Islands
Water Science Center
http://hi.water.usgs.gov/studies/GWRP/islhydro.html

The Lahaina aquifer water budget is reliant on rain and fog for about 96% of groundwater recharge, with the remainder from
irrigation and other activities. Outflow is comprised of runoff and evapotranspiration. The 2014 USGS study, Spatially
Distributed Groundwater Recharge Estimated Using A Water-Budget Model For The Island of Maui, Hawai‘i evaluated aquifer
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recharge and recharge scenarios. The study found that overall in the Lahaina aquifer, average climate recharge (based on
1978–2007 rainfall and 2010 land cover) was reduced by 24% during drought conditions (based on 1998–2002 rainfall, which
had the lowest 5-year mean rainfall during the 1978–2007 study period, and 2010 land cover).
Recharge for Lahaina Aquifer Sector Area under Average Climate and Drought Conditions (mgd)
Recharge - Average
Recharge - Drought
% Decrease – Drought
Inflow
Outflow
Climate Conditions
Conditions
Conditions
352
187
164
126
24%
Source: Spatially Distributed Groundwater Recharge Estimated Using A Water-Budget Model For The Island of Maui, Hawai‘i, 1978–2007
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Spatially Distributed Groundwater Recharge Estimated Using A Water-Budget Model For The Island of Maui, Hawai‘i, 1978–2007.
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Drought Scenario
The Hawaii Drought Plan, 2005 Update, identifies water supply vulnerability areas, which include Upcountry and Keokea
(DHHL) and Kahikinui (DHHL), agricultural vulnerability areas, including Kula, Ulupalakua and Kahikinui (DHHL).
A hydrological drought refers to deficiencies in surface and subsurface water supplies, which are reflected in declining surface
and ground water levels when precipitation is deficient over an extended period of time.1
For the drought scenario, stream flow-duration discharges that are equaled 95 percent of the time (Q95 flow; or Q90 if Q95 flow
not determined) is used in evaluating surface water availability. In the absence of numerical IFS, the planning approach is to
plan within the diverted amounts when the status quo interim IFS were adopted, or as subsequently amended by CWRM.
Estimates of groundwater recharge are used to evaluate the availability of freshwater and are used by CWRM in setting
sustainable yield. Islandwide, mean annual recharge is reduced by about 23 percent under drought conditions compared to
average climate conditions. 2 For all aquifer systems, the 2008 sustainable yield adopted by CWRM exceeds recharge under
drought conditions; therefore, sustainable yield can be used as the baseline for groundwater resources during drought
conditions. Based on 2035 demand, there is hypothetically adequate groundwater by aquifer sector to supply population
based demand. Since agriculture is supplied by surface water in the Lahaina region, groundwater would not be impacted.
Climate Change Scenario
Climate change patterns already being seen in Hawai’i are projected to become increasingly serious before the middle of the
21st century, including (a) declining rainfall, (b) reduced stream flow, (c) increasing temperature, and (d) rising sea level. Each
poses serious consequences for the replenishment and sustainability of groundwater and surface water resources. Water
supply faces threats from both rising groundwater and saltwater intrusion in wells, as well as declining quality and quantity
due to drought and downward trends in groundwater base flows. Preliminary predictions on future climate projections for
Maui island include: 1) temperature increases at all elevations; 2) wet areas get wetter; 3) dry regions are mixed (some wetter,
some drier); 4) mean annual rainfall increases; 5) mean annual reference evapotranspiration increases; and 6) little change in
cloud-base elevation and trade-wind inversion height.3 On a 20-year time frame, changes due to climate change cannot be
reliably predicted but vulnerabilities can be addressed through diversification and resource augmentation.
Sustainable Yield
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 Resource Management (CWRM). The sustainable yield for the Lahaina
aquifer sector is 34 million gallons per day (mgd); the map below shows the SY for each aquifer system. Sustainable yield is
conservatively set at the low end of the estimated range. Sustainable yield accounts only for basal ground water and ignores
any importation of water from outside the aquifer system area. Unlike other areas of the island, groundwater is not
transported to or from the Lahaina aquifer sector from other sectors. However, there is some localized transport of ground
and surface water between aquifer systems as water from wells and streams is transported to areas with demand via water
transmission and distribution systems that span more than one aquifer system. There can be a variety of reasons for such
transport, such as water system design, inadequate sustainable yield to serve all demand, chloride or other water quality
issues, and cost-effectiveness of resource use, among others. Projected development in the Honokowai aquifer may in the
future exceed sustainable yield if all wells from that aquifer were exclusively used.

1

WRPP, 2014, Drought Planning (Draft)
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Spatially Distributed Groundwater Recharge Estimated Using a Water-Budget Model for the Island of Maui, Hawai‘i, 1978–2007
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Participatory Scenario Planning for Climate Change Adaption: Final Land Use Input, Pacific RISA, November, 2014
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Aquifers and Sustainable Yield, Growth Boundaries
and Project Areas

Aquifer Systems, Watersheds and
Mokus
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Surface Water
There are 11 perennial streams in the Lahaina aquifer. Of these, eight flow only intermittently at lower elevations. There are
27 declared stream diversions and 10 USGS gages in the Lahaina aquifer. Diversion systems (with eight separate collection
systems within 11 watersheds from Honokohau to Ukumehame) that transported water to the plantations continue to
support agricultural, municipal and domestic needs.
Streams flow from the wet interior of the West Maui Mountains into the low-permeability volcanic dike compartments which
impound ground-water to high altitudes. Groundwater leaking from these dike compartments provides base flow in the
streams even during prolonged periods of little or no rainfall. Downstream of the dike compartments, many of the streams are
diverted and the water is transported by tunnels and ditches for agriculture and domestic needs within the same or other
aquifer systems. http://hi.water.usgs.gov/recent/lahaina/streamflow.html
CWRM adopted interim instream flow standards for West Maui
streams in 1988, reflecting diversions at that time. CWRM is
currently preparing stream assessments in preparation for a
process to set numerical instream flow standards. The USGS
report, Low-flow characteristics for streams on the Islands of
Kaua‘i, O‘ahu, Moloka‘i, Maui, and Hawai‘i, State of Hawai‘i: U.S.
quantified streamflow availability under natural (unregulated)
streamflow conditions upstream of surface water diversions on a
subset of streams in the Lahaina District to provide the CWRM
scientific information needed to establish technically defensible
instream flow standards that will support equitable, reasonable,
and beneficial allocation of the water resources in West Maui.

Interim Instream Flow Standards
Per HAR §13-169-48, "the IFS 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
offstream through new or expanded diversions,
and under the stream conditions existing on the
effective date of the standard, except as may be
modified by the following...”
Instream Flow Standards

Diverted streams can affect streamflow, leaving some downstream
reaches dry, which can adversely affect kuleana and appurtenant
rights, Hawaiian traditional and customary practices, stream
ecology, water quality, recreational activities, and aesthetics. A
key issue for the WUDP is seeking community input on options and
policies as a basis for water use planning and for consideration
during CWRM’s instream flow standards process

… “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”

The following table for Lahaina aquifer sector streams shows the number of diversions, daily mean flow equaled or exceeded
50% percent of the time (Q50), the estimated long-term average base flow which is commonly exceeded less than 70% of the
time for perennial streams (Q70), low flow conditions (Q90), and drought conditions (Q95). Declared water use (1989)
is provided for reference only since data is not verified. Similarly, Estimated Water Use of Individuals-Interpretation of 1989
Declarations of Water Use is interpreted and summarized by MDWS (excludes municipal, commercial, quasi-public,
homeowner association landscape irrigation, etc.) and is for reference only since the data and interpretation have not been
verified by the CWRM.
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Surface Water Units, Diversions, Natural Streamflow, and 1989 Declarations of Water Use

Diversions
0

Declared
Water
Use
1989
0

Reported
Water
Diverted
20112015
Ave.
0

Ukumehame

1

4.888

Olowalu

Olowalu

2

6006

Launiupoko

Launiupoko

6007

Kaua'ula

6008

Unit
Code
6003

Surface
Water
Hydrologic
Unit Name
Papalaua

Aquifer
System
Ukumehame

6004

Ukumehame

6005

Lowest
Median
(Natural
Stream)
Flow,Q50

Estimated
Water Use of
Individuals Interpretation
of 1989 Dec. of
Water Use*

Kuleana
Parcels

Traditional &
Customary
Uses claimed
in 1989 Dec.
of Water Use

0

Lowest
Q70
0

Lowest
Q90
0

Lowest
Q95
0

0

3.23

2.585

2.067

1.938

Yes

4.556

1.622

3.940

2.908

2.196

2.003

Yes

0.002

1

0.728

0.405

0.304

0.265

0.226

0.220

Launiupoko

1

6.008

2.610

6.137

4.589

3.359

3.101

Yes

0.0267

Kahoma

Launiupoko

7

5.626

0.416

3.747

3.490

1.873

1.292

Yes

Kanaha

Launiupoko

0

0

1.6216

3.165

2.908

2.649

2.584

6009

Wahikuli

Honokowai

0

0

0

6010

Honokowai

Honokowai

2

0

0

6011

Kahana

Honokahua

1

1.099

0

Dry at least 50% of the time

6012

Honokahua

Honokahua

0

0

0

Dry at least 50% of the time

6013

Honolua

Honolua

4

0

0

2.455

0.776

0

0

Yes

0.023

Yes

6014

Honokohau

Honokohau

8

0.011

13.540

13.566

10.341

7.752

7.106

Yes

0.316

Yes

6015

Anakaluahine

Honokohau

0

0

0

0

0

0

0

22.916

20.215

40.033

30.771

22.449

20.439

Yes

Yes
0.0795

Yes

Dry at least 50% of the time
3.488

2.908

2.326

2.196

Yes

Yes

Yes

0

0.447

Diversions, Declared Use 1989, Reported Water Diverted 2011-2015: CWRM Reports. Discharges (Q figures): USGS Scientific Investigations Report 2016-5103. Kuleana parcels- DWS
interpretation of location based Office of Hawaiian Affairs GIS data, 2009. Est. Water Use -Interpretation of 1989 Dec. of Water Use (Individuals)*: Interpreted and summarized by
MDWS based on 1989 Declarations of Water Use, Circular 123, Volumes 1 and 2, CWRM, September 1992, for individuals (excludes municipal, commercial, quasi-public, homeowner
association landscape irrigation, etc.); duplicated claims of use are counted once; livestock watering operations are not counted. Declarations and MDWS interpretation has not been
verified by CWRM. Water Use Standard (gpd/ac): Taro only-assume wetland, 27,500 taro consumptive use midpoint of range, taro and other-assume 50% dryland @5400 plus 50%
diversified@3400; other ag- 3400 diversified ag.
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WATER USE AND PROJECTED DEMAND
Two alternative methods were utilized to project water demand to the year 2035: Population growth rates and build-out of
permitted land use based on County zoning and Department of Hawaiian Homelands land use plans.
Population Growth Rate Demand Projection
The Water Use and Development Plan projects water demand based on projected population growth, which reflects the policy
and land use of the Maui Island Plan. 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 consumption, including
both public and private water systems, are compared to the incremental water needs for the next 20 years based on the SocioEconomic Forecast Report 2014 prepared by the Planning Department consistent with the Maui Island Plan.
Water consumption and demand based on population growth rates do not account for large-scale agricultural irrigation
needs. However, reclaimed water that is the end product of metered consumption would be included.
It was assumed that population growth, and thus water use, from projects described in the State Water Projects Plan and
for the Department of Hawaiian Homelands are already accounted for by the population projections. Therefore,
information from these documents was not used to further refine the 5-year incremental population based water demand
projections.
In the 2014 Socio-Economic Forecast, high and low estimates are generated for key indicators by analyzing the gap between
past projections and historic trends from 1990 to 2010. The high and low estimates project future scenarios, assuming that
current projections include inaccuracies on the same scale as in the past. High and low alternative projections apply
variance estimates for population, jobs, visitor units and average visitor census.
The Maui Island Plan projects a 20-year population increase of 64% from 2015 to 2035 for West Maui.
Projected Population Growth and Growth Rates, Lahaina Community Plan Area
2010
2014
2015
2020
2025
2030
2035
Year
10.0%
13.9%
16.4% 11.7%
9.5%
Growth Rate
Projected Pop.
22,156
24,373 27,762 32,318 36,110 39,311

20 Year
63.8%
14,938

Ave Annual
3.2%
747

Source: Pop. Forecast: 2014 Final Draft Socio-Economic Forecast, Maui County Planning Department, Long Range Planning Division, Table R-1, West
Maui Community Plan area. Water Demand: Maui County Department of Water Supply

Land Use Based Demand Projection
Land use based demand projections reflect the potential full build-out applying current County Zoning and the Department
of Hawaiian Homelands land use plan designations. The Zoning Code implements the General Plan policies and regulates
existing and future land development at the parcel level. State Land Use classifications are too limited in guidance of
various types of development permitted in each district. While Community Plans provide more detail they do not supply
density guidelines, are outdated, and may be more useful as guidance for future Water Use and Development Plan updates;
the West Maui Community Plan is currently being updated. The County does not have zoning jurisdiction over the
Department of Hawaiian Homelands lands and accordingly build-out under those plans was also applied. Since full buildout is unlikely, especially over a 20-year period, this method is not selected for projection of future water demands.
The Maui Island Plan’s Directed Growth Plan identifies four sub-regions (Kā‘anapali, Lahaina, Makila, and Olowalu) and
seven planned growth areas: Kā‘anapali Town; Lahaina Town North Lahaina Infill and Lahaina Town South; Kahoma Infill,
Makila, and Olowalu Town. 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 following map shows the major land owners in West Maui. The map on the right shows the
Growth Boundaries and the location of projects on the Development Project list (2016).
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Large Landowners, 2013

Growth Boundaries and Development Projects

West Maui’s population growth based demand in 2014 is estimated to be 9.4 mgd, with 5.4 mgd supplied by the County
DWS municipal system and 3.76 supplied by private public systems. About 6 mgd is groundwater, and about 6 mgd is
surface water; about 3 mgd of the surface water is for small irrigation uses associated with commercial or residential
development included in the population based demand. An additional 17 mgd is supplied by surface water for large
agricultural/irrigation uses not included in the population based demand.
A land use based water demand would require 73.5 mgd by 2035; excluding agriculture, 2035 demand is projected to be
20.4 mgd. DHHL’s portion of that demand is 1.7 mgd. A population based demand requires 15.7 mgd by 2035. Projected
demand to serve the 2016 Development Project list of over 10,000 housing units, including some hotel and timeshare units,
based on dwelling units is 6.2 mgd; of those projects totaling 3.0 mgd are entitled. While unlikely that all these projects will
be approved as proposed or constructed, they are instructive as to location and general planning for water sources.
2035 Population Based Demand Compared to 2016 Development Project List
Aquifer System
Honokohau
Honolua
Honokowai
Launiupoko

2035
Population
Based Demand
0.000
2.748
8.474
4.378

Entitled
Projects
0.526
2.317
0.158

Projects Not
Entitled

Projects Total

1.780
0.538

0.526
4.097
0.696
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2035
Population
Entitled
Projects Not
Based Demand
Projects
Entitled
Projects Total
Olowalu
0.115
0.900
0.900
Ukumehame
0.011
Total
15.726
3.002
3.218
6.219
Demand projected by MDWS, Maui County Planning Dept. 2016 Development Project List for residential projects.
Aquifer System

Water Demand Projections, Lahaina ASEA
80

73.470

70
60

mgd

50
40
30

20.365

15.763

20
10
0
LAND USE BUILD-OUT

LAND USE BUILD-OUT, EXCLUDING
AG

20 YEAR, POPULATION BASED

West Maui Projected Population Growth and Land Use Build-Out (Excluding AG)
Based Water Demand, 2015 - 2035
25

Land Use Based, Total
20.365
19.070

20

15.763

mgd

15

County Zoning Based
DHHL Land Use Based
Population Based, Total

10

5

8.999

Population Based, DWS Municipal

5.977

Population Based, Private Public
Municipal
Other Pop Based Demand (incl
Unserved by Public Systems)

1.295
0.787

0
2015

2020

2025

2030

2035
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The County Department of Water Supply (DWS) and privately owned “public water systems” (systems serving more than 25
people or 15 service connections) are summarized as follows. The County Lahaina Water System serves most of the resident
population with potable water. The resort areas of Kā‘anapali and Kapalua are served by Hawaii Water Service and Kapalua
Water Company. The Mahanalua Nui, Olowalu and Ukumehame Systems serve areas south of Lahaina town. The map shown
the general areas served by the various public systems. The charts below 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.
Potable Water Systems
System Name

Owner

Honokohau

County DWS

Kapalua
Ka‘anapali

Kapalua Water Co
Hawaii Water Service

Lahaina

County DWS

Olowalu
Mahanalua Nui
Subdivision

Olowalu Elua Associates

Source
Groundwater purchased
from Kapalua Water Co
Groundwater
Groundwater
54% Surface, 46%
Groundwater
Groundwater

Launiupoko Water Co

Groundwater

2014 Daily Ave (gpd)
13,000
450,000
2,800,000
5,522,000
52,000
100,000

Source: Dept. of Health Services, 2015. Based on 2013 survey of water production submitted by providers every three years.

General Location of Public Water Systems

Comparison of Public Water Water System
Consumption, 2014

Lahaina (DWS)

Mahanalua Nui

Olowalu
Kapalua

Honokohau (DWS)

Hawai'i Water
Service Co

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 over time. The 10-year average was fairly consistent with the 2014 average
daily demand.
Water consumption also varies seasonally, with the low demand months most significantly reflecting lower outdoor irrigation
demands. For the MDWS Lahaina system, the large seasonal fluctuations indicate the potential for outdoor water conservation
as well as ways to offset use of potable water for nonpotable needs. These findings should also apply to the private public
districts that serve community needs.
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Comparison of High and Low Month Consumption for MDWS Lahaina System, 2011 to 2015 Daily Average (mgd)
High Month
Low Month
Variation
% Variation
District
West/Lahaina
5.627
4.209
1.419
34%
MDWS Billed Consumption (mgd). High and low months, fiscal years 2011-2015 (mgd). Agricultural Services not included.

Per capita consumption has shown a downward trend over time. Due to seasonal and annual variations, long term trends are
most reliable. Specific use classes may also be evaluated to evaluate the results of water conservation programs. A per capita
rate of 248 gpd is used based on average MDWS 2010-2014 FY and interpolated population.
MDWS Per Capita Consumption, 1990-2014 Daily Average
Consumption
Population
Year
(mgd)
(90% of Total)
2014 FY
31.761
139,102
2013 FY
35.501
136827
2012 FY
33.999
134551
2011 FY
33.119
132275
2010 FY
32.646
130,000
2000 FY
33.938
MDWS Annual Reports; 2014 Cal Year Consumption data

105,880

Per Capita
(gpd)
228
259
253
250
251
321

Both surface water and groundwater supply the MDWS Lahaina system, while the other public private water systems use
only groundwater. Continued and potential increased use of surface water when the base flow is not met for kuleana and
ecosystem needs has been a community concern.
Water production is higher than consumption accounting for distribution, unaccounted for, and unmetered loss or use. As
shown in the following table the 2014 and 10-year water production totals are fairly consistent.
Lahaina System Production, 2014 Daily Average (mgd)

Year
2014
10-Year Ave

Total AD
5.51
5.58

Total
High Month AD
6.58
6.77

Surface Water
High Month AD
3.92
3.92

Groundwater
High Month AD
2.66
3.30

% Variation
High/Ave
Month Total
17%
18%

MDWS Data
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MDWS Lahaina District Water Production, 2014 Daily Average (mgd)
7
6

MGD

5
4
3
2
1
0
1

2

3

4

5

6

7

8

9

10

11

12

MONTHS

Surface Water

Groundwater

Total

Water Source by Aquifer System, 2014 Daily Average (mgd)
15
10

5
0
Honokohau

Honolua

Honokowai

2014 Pumpage Source

Launiupoko

Olowalu

Ukumehame

2014 Surface Water Source

Well pumpage is required to be reported to CWRM reflecting actual periods of pumpage. However, not all active wells
comply with reporting requirements and pumpage data is especially incomplete for smaller domestic and irrigation wells.
Within the Lahaina aquifer, landscape irrigation wells accounted for 0.27 mgd pumped, and no agricultural wells reported
pumpage. The Honokowai aquifer reached a daily average pumpage of 51% in 2014. In the table below installed pump
capacity is not the permitted pumpage, but the maximum capacity of the permitted well in gallons per minute multiplied by
24 hours.
Pumpage and Installed Pump Capacity as a Percent of Sustainable Yield (SY), 2014 Daily Average (mgd)
Lahaina Aquifer
Sector
Honokohau
Honolua
Honokowai
Launiupoko
Olowalu
Ukumehame
Lahaina Total

Sustainable
Yield
9
8
6
7
2
2
34

Installed Pump
Capacity
0.01
7.68
13.41
26.25
0.36
5.47
53.18

Pump Capacity
(% of SY)
9.0%
0.3%
-7.4%
-19.2%
1.6%
-3.4%

Pumpage
0.00
2.60
3.05
0.48
0.07
0.00
6.2

Pumpage
(% of SY)
0.0%
32.5%
50.9%
6.8%
3.5%
0.1%
18.2%

CWRM Well Index 5/29/2015 and 2014 pumpage reports. Does not include unused, other, unspecified, abandoned or observation wells.
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Reported Well Use, 2014 Daily Average (mgd)
3.5
3.0
2.5
2.0

1.5
1.0
0.5
0.0
Honokohau
Domestic

Honolua
Industrial

Honokowai
Agriculture

Irrigation

Launiupoko
Municipal County

Olowalu

Ukumehame

Municipal Private Public

The effects of groundwater withdrawals on water quality is a consideration in assessing well development and water system
efficiencies, as well as impacts on water resources. In the Lahaina aquifer, chloride concentrations in some pumped wells
appears to increase directly in response to increased pumping at those wells. Chloride concentration of the pumped water
from some MDWS wells has exceeded the drinking water standards of 250 mg/l (1.3% salinity), being as high as 875 mg/l in the
Kanaha wells. The 4-year study, Groundwater Availability in the Lahaina District, West Maui, Hawai’i, 2012, estimated the
effects of several hypothetical withdrawal scenarios on long-term sustainability of withdrawals from existing and proposed
wells in the Lahaina aquifer sector, noting that the model is indicative of salinity at the regional scale. The salinity of water
withdrawn from wells generally increases with depth, proximity to the coast, and withdrawal rate. Based on the model,
projected withdrawals would result in many wells pumping water in excess of 1% salinity, and in some cases in excess of
drinking-water standards. Scenario 5, redistributed withdrawals especially to the Launiupoko aquifer system and optimization
of wells operations has the best outcome with all wells in the acceptable range; the Launiupoko aquifer system may be suitable
for development as much as 10 mgd of freshwater. Eliminating wastewater injection recharge—which creates a barrier to
inflow of saltwater—results in increased salinity in the cautionary and threatened range. Drought also results in increased
salinity in the cautionary and threatened range, but the effects would be temporary if rainfall returns to normal. Restoring
streamflow along loosing reaches increases recharge and moderates salinity increases near streams, but to a lesser degree than
redistribution of withdrawals.
Effect of Selected Scenarios on Well Salinity after 30 Years
Scenario after 30 years
Scenario 2: Most probable scenario (11.2 mgd, 7 mgd injected treated wastewater, 18 existing/10
proposed wells) (Note: injection ceased after study complete)
Scenario 3: Same as scenario 2, without 7 mgd injected treated wastewater
Scenario 5: Redistributed withdrawals among several aquifer systems, lower pumped water salinity
at existing wells with higher salinities, add withdrawal at the fewest number of proposed wells,
pumping at full rates (20.7 mgd of withdrawal, 26 wells or well fields)
Scenario 6: Same as scenario 2, but increase recharge by restoring 100% of flow to losing stream
sections. Salinity decreases greatest in stream valleys along losing stream (Launiupoko, Honokowai)
(Not shown below)
Scenario 7: 5-year drought, 2025-2029, no compensating wet years, using 1998–2002 rainfall,
otherwise same as scenario 2. Salinity increases 1-2% at some wells. Return to non-drought
conditions after 10 years. (Not shown below)

Salinity
5 wells cautionary
4 wells threatened
9 wells cautionary
7 wells threatened
All wells acceptable

4 wells cautionary
1 wells threatened
9 wells cautionary
6 wells threatened
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Predicted Salinities in Wells for Scenarios 2, 3 and 5
Well location indicating withdrawal rate and modeled salinity at end
of 30-year simulation-area proportional to rate in mgd and color
indicating % seawater salinity. Pink=cautionary, Red= threatened

Groundwater Availability in the Lahaina District, West Maui, Hawai’i, Figure 25
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For reference, the location of the public water systems, reclaimed water system, wells, diversions, ditches and kuleana
parcels are shown below. Growth Boundaries and 2016 Development Project list are also shown. Some boundaries may not
be visible at this scale.
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Agricultural Uses
Agricultural water is mainly supplied by surface water conveyed by the Maui Land & Pineapple (ML&P) and Pioneer Mill ditch
systems, which is occasionally augmented with ground water from wells. However, CWRM pumpage reports indicate there was
essentially no water pumped by agricultural production wells in 2014.
Surface water diversion data reported to CWRM indicates that on average more than 18 mgd was diverted in recent years
from streams in the Lahaina region. It is unknown how much of this water is used for agriculture, and not all diversions are
reported. It is estimated that about 17 mgd was used for agricultural and large irrigation uses. Surface water diverted by
ML&P has been primarily used to irrigate small-scale diversified agricultural lots, for raising livestock, as well as for golf
courses, domestic water supply, and supporting reforestation efforts. Discounting water used for municipal, landscape
irrigation and similar uses, it is estimated that roughly 2 to 4 mgd may be used for agriculture. West Maui Land Co. indicates
that about 1 mgd is released back to the streams for "cultural" uses.4 The figures in italics are also accounted for in gage 82
MLP #1 Intake Honokohau. Some of the water for diversions may be conveyed to other users.
Surface Water Diversions (Daily Average mgd)
Gage
Diversion
19 Launiupoko Irrigation
0.405
20 Kahoma Irrigation
0.416
21 Kauaula Irrigation
2.610
22 Olowalu Irrigation
1.622
39 Kapalua Water Irrigation
*1.094
40 MLP Troon (Golf Irrigation)
*0.914
41 MLP Agricultural Irrigation
*0.425
42 MDWS Mahinahina (Municipal)
*1.718
43 Ka'anapali Development Co. Irrigation
*5.450
82 MLP #1 Intake Honokohau
13.540
MDWS Kanaha Intake (Lahaina Treatment
1.6216
Plant) (Municipal)
Total
20.214

Period
2011-2015
2011-2015
2011-2015, 4 months no data
2011-2015, 7 months no data
2011-2013; no data 2014 -15
2011-Feb 2014, 3 months no data
2011-Feb 2014, 3 months no data
2011-Feb 2014, 3 months no data
2011-Feb 2014, 3 months no data
Mar 2014-Apr 2015
2011-2015

CWRM Reports. *End use accounted for in 6-82: MLP #1. Not double counted in total.

4

Dave Minami, West Maui Land Co, personal communication, 2016.
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The 2004 State Agricultural Water Use and Development Plan (AWUDP) indicates that 4,300 acres were used for agriculture in
the Lahaina aquifer at that time (excluding ML&P), while the Agricultural Land Use Baseline inventory or commercial activity in
2015 indicates about 650 acres were used for crops, with another 1,748 acres of pasture. The AWUDP projected that water
demand for diversified agriculture could increase from 3.03 to 12.05 mgd on an additional 891 to 3544 acres by 2020
(excluding ML&P).
The Maui Land and Pineapple Co/Pioneer Mill Irrigation System (MLP/PMIS) had a historical estimated average total surface
water diversion of 50 mgd (Hawaii Stream Assessment, Report R84). The AWUDP summarizes then-current conditions as a
maximum diversion of 42 mgd, average flow of 20 mgd, storage of 48 mgd, and water use of 2.6 mgd (the latter does not
include ML&P). The AWUDP states since the system has inadequate flows and delivers water along its route to various uses,
flows are often not sufficient water during low-flow periods for users on the end of the system; this could be remedied by
restoring the capacities of some pumps and reservoirs. Surface water diverted by ML&P from Honokohau Ditch has been
primarily used to irrigate small-scale diversified agricultural lots and golf courses, for raising livestock, providing for domestic
water supply, and supporting reforestation efforts. Water diverted from Honokohau Ditch is treated at the MDWS Mahinahina
Water Treatment Facility (2014 average, 1.5 mgd). Part of the Honokowai Stream, Wahikuli Gulch and the Honokowai
diversion system is currently owned by Ka’anapali Land Management Corp.
Water Demand Forecast for Diversified Agriculture, Lahaina Aquifer Sector, 2020
Acreage Forecast
Acreage in Use
for Diversified
Irrigation
Total
Unused
Agriculture
System
Acres
Acreage
Estimated
Worst
Best
Acres
Percent
Case
Case
Pioneer Mill*
3,533
30
1,060
2,473
422
1,350
West Maui
5,400
60
3,240
2,160
214
892
Total
43,710
27,418
14,541
891
3,544
Source: Complied based on Tables 6b and 7d, AWUDP, 2003, revised 2004
* Does not include Maui Land & Pineapple figures. Water use – acreage X 3400 gpd.

Forecasted Water
Demand (mgd)
Worst
Case
1.43
0.73
3.03

Best
Case
4.59
3.03
12.05

The Statewide 2015 Agricultural Land Use Baseline indicates that coffee crops encompass 535 acres, or 82% of total West Maui
cropland, while all other crops comprise only 116.5 acres. Current water demand based on the stated water use standards in
the table below is 2.3 mgd. Based on a hypothetical increase in acreage for the crops in the Crop Summary of one percent
annually, agricultural water demand over the next 20 years equates to 2.8 mgd, an increase of less than 0.5 mgd over current
estimated demand as shown below. While pasture land is not currently irrigated, it is possible that more intensive use such as
for grass-fed livestock would merit irrigation. However due to the speculative nature, such demand is not included in the
projection of water use.
Agricultural Water Use, 2015 Estimated and 20 Percent Increase in Acreage by Crop Type, Lahaina Sector (mgd)
Aquifer
System
Honokohau

Honokowai
Honolua

Crop Category
Total
Taro
Diversified
Pasture
Total
Coffee
Total
Diversified
Tropical Fruits

2015 Est.
Acreage
640.31
3.13
6.41
630.77
534.77
534.77
23.48
19.33
4.15

Water Standard
(gpd)
27500 (15000-40000)
3400
0 (0-7400)
2,900
3,400
10000 (3700-10000)

Est. Water Use
0.1078

20% Increase
In Water Demand
0.1294

0.0860
0.0218
0.0000
1.5508
1.5508
0.1072

0.1033
0.0262
0.0000
1.8610
1.8610
0.1287

0.0657
0.0415

0.0789
0.0498
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Aquifer
System
Launiupoko

Crop Category
Total
FFL
Diversified
Taro
Tropical Fruits
Pasture

Olowalu

2015 Est.
Acreage
522.07

Water Standard
(gpd)

Est. Water Use
0.4350

20% Increase
In Water Demand
0.5220

13.88

6000 (4000-6000)

0.0833

0.0999

12.04
0.38
30.04
465.72

3400
27500 (15000-40000)
10000 (3700-10000)
0 (0-7400)

0.0409
0.0105
0.3004
0.0000

0.0491
0.0126
0.3605
0.0000

Total
Diversified
Total
FFL

21.07
0.0717
0.0860
21.07
3400
0.0717
0.0860
Ukumehame
7.10
0.0420
0.0504
7.10
6000 (4000-6000)
0.0420
0.0504
Total
1748.81
2.3154
2.7743
2015 Ag Baseline GIS, acreages calculated by MDWS. It is not specified whether taro is dryland or wetland.
FFL=Flowers, Foliage, Landscape. Water Use Rates: HDOA Guidelines; Est 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.

The characterization and adequacy of streamflow for lo'i kalo and other instream uses is a significant community concern.
Information about existing and potential lo'i kalo and other agricultural uses on kuleana parcels in the Lahaina region is not
readily available. Information from the CWRM reports, 2015 Agricultural Land Use Baseline, 1989 Declarations of Water Use,
and other sources were consulted.
The intersection of kuleana parcels and the 2015 Agricultural Land Use Baseline indicates that taro and diversified crops
cultivated on or partially on kuleana parcels in the Lahaina aquifer sector totaled about 7.7 acres as shown in the table below.
However, given the purpose of the Baseline inventory to capture the scale and diversity of commercial agricultural activity in
2015, it is likely that most agriculture on kuleana parcels was not mapped. In the table below, taro is assumed to be wetland
taro based on the proximity of the parcels to streams. The midpoint of the range for consumptive water use for wetland taro is
used for Estimated Average Water Use. The low and high figures for consumptive water use and streamflow required for
healthy plants are also provided.
Estimated Water Use by Kuleana Parcels, 2015 Agricultural Land Use Baseline (gpd/acre)
Consumptive Use
Kuleana
Est. Ave.
Aquifer
2015 Crop
Parcels
Water
Water
Low
High
System
Category
Acreage
Standard
Use
15,000
40,000
Honokohau

Taro

Launiupoko

Taro

Olowalu

Diversified

3.129
0.191
(0.38*50%)
4.21
(21.07*20%)

Streamflow
Low
High
100,000
300,000

27,500

86,045

46,934

125,156

312,890

938,670

27,500

5,253

2,865

7,640

19,100

57,300

3,400

14,314

--

--

--

--

2015 Agricultural Baseline GIS, Kuleana parcels-OHA, 2009. Approx. ag acreages overlying kuleana parcels calculated by MDWS. 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.
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The following table shows which watersheds and streams are associated with kuleana parcels, whether the streams are
diverted, and whether other sources indicate the presence or suitability of land for wetland taro.
Selected Characteristics of Areas with Kuleana Parcels
2015 Ag
Baseline
Crops
Taro

Taro Part
of Large
Landscape

Predicted
Pre-Contact
StreamIrrigated Ag
Yes

Kuleana
Parcels
Acreage
118.865

Kuleana
Parcels near
Streams
Honokohau

Stream
Diversions
8

32.647

Honolua

4

Honokowai

2

Watershed
Honokohau

Aquifer
System
Honokohau

Honolua

Honolua

Honokowai

Honokowai

74.84

Wahikuli

Honokowai
Honokowai/
Honolua
Launiupoko

1.56

Kahana
Kahoma
Kaua'ula

Launiupoko

Olowalu

Olowalu

Ukumehame

Ukumehame

Yes

31.806

Kaopala Gl,
Honokeana
Kahoma

226.561

Kaua'ula

1

34.648

Olowalu, Lihau
Ukumehame,
Puu Kauoha,
Mopua

2

47.162

Taro
Diversified

Category
Up to 10
acres

111.675

1
7

1

Kuleana Parcels: OHA data, 2009 GIS; Interpretation of kuleana parcel size, location by watershed and stream association made by MDWS; 2015
Agricultural Baseline: HDOA; Taro Part of Large Landscape: Hawai'i Stream Assessment, 1992; Predicted Pre-Contact Stream-Irrigated Ag: The Nature
Conservancy data associated with Predicted Opportunities for Intensive Agriculture in Pre-contact Era (1- Stream irrigated or 3- Rain+Stream irrigated)
intersecting with one or more kuleana parcels; Diversions: CWRM data.

Information in the 1989 Declarations of Water Use, Volumes 1 and 2 (CWRM, September 1992), were correlated in order to
characterize existing and potential future agricultural uses and water sources. Declarations by parties other than individuals,
such as commercial, quasi-public, homeowner associations, and similar users, were excluded to the extent they could be
determined. This information was then correlated with CWRM diversions, kuleana parcels, the 2015 Agricultural Land Use
Baseline, and Predicted Opportunities for Intensive Agriculture in the Pre-contact Era (1- Stream irrigated or 3- Rain and
Stream irrigated) described earlier in this section. 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.5 The Declaration also included claims for future water rights,
the proposed future uses of water, and current instream activities. The Declarations of Water Use themselves as well as the
summary below have not been verified by the CWRM. While there are many limitations in the declarations data (many parcels
have multiple declarations with conflicting information, some parcels may indicate place of diversion rather than the parcel to
which water is applied, TMK ownership may be different from declarant, etc.), the information provides a point of reference
and may assist in a more complete characterization of existing and potential future use. It is noted that where there was
conflicting information about existing use, the most intensive use is represented.
Existing agricultural use, acreage, and instream activities summarized in the table below are based on the use statements in
Volume 1. There is identified about 72 acres of agricultural activity based on the declarations, with about 8 acres indicated to
be taro, or taro and other crops, while the remainder is used for crops such as dryland taro, bananas, papayas, ti leaf, guava,
mango, avocado, coconuts, lychee, fruit trees, chestnut trees, vegetables, and tropical flowers. By far, the greatest number,

5

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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acreage and density of declarant claims for existing uses are located along Honokohau Stream. Applying standard water use
rates, total demand would be close to 0.5 mgd based on the stated assumptions.
Interpretation and Summary of Declared Uses in the 1989 Declarations of Water Use
Crop Category (acres)

Stream Source
Honokohau
Honolua
Kanaha
Kahoma
Kapahili, Quarry
Site
Kauaula
Olowalu
Ukumehame
Total
Estimated Water
Use (gpd )
Water Use
Standard (gpd)

Taro
Only
6.15

Taro &
Other
2.33
0.92

2.13

Other
Ag
40.2
5.7
6.14

Traditional &
Customary
Uses
Yes
Yes
Yes
Yes

Method of Conveyance (acres)
Direct Diversion
Honolua
Pioneer
(or connection
Ditch
Mill
to diversion)
(MLP)
System
28.76
19.92
4.93
0.15
6.14
2.13

Estimated
Water
Use (gpd)
316,057
23,428
79,451

Yes
0.75

6.89
0.5

7.64
0.5

26,726
1,700

Yes
8.28

4.00

59.43

227,700

17,600
5,400 &
3,400

202,062

27,500

n/a

39.83

20.07

10.27
447,362

3,400

Interpreted and summarized by MDWS based on 1989 Declarations of Water Use, Circular 123, Volumes 1 and 2, CWRM, September 1992, for individuals
(excludes municipal, commercial, quasi-public, homeowner association landscape irrigation, etc.); duplicated claims of use are counted once; livestock
watering operations are not counted. Declarations and MDWS interpretation has not been verified by CWRM. Water Use Standard (gpd/ac) for Crop
Category: Taro only-assume wetland, 27,500 taro consumptive use midpoint of range of 10K-40K, Taro &O ther-assume 50% dryland @5400 plus 50%
diversified @3400; other ag- assume 3400 diversified ag.

Most declarants indicate water is diverted from the stream directly onto the land or into a pipe or auwai or similar conveyance.
A smaller number of declarants state that water is conveyed by Honolua Ditch or the Pioneer Mill system. There are six
diversions in the CWRM database for small users in the Lahaina region, on Honokohau (3), Honolua (1), and Kanaha (2)
Streams. Traditional and customary use claims stated in the Declarations included fishing, gathering prawns, aquaculture,
gathering, recreation, swimming, washing, bathing, and aesthetic values.
The figures below show the relationship of agricultural use stated in the Declarations of Water Use to kuleana parcels. For this
analysis, the stated existing uses were categorized as "taro, taro and other," "other agriculture" (excluding grazing), or "future
use" including parcels with only rights claims or incomplete information regarding an existing use. Declarations are mapped by
TMK, while declaration of use acreages in the table above are those stated in the declarations. Thus, the depictions of
Declarations of Use on the following figures are often significantly larger than the acreage stated in the table.
While difficult to see at the scale of the figures below, a significant number of kuleana parcels exhibit a declaration of use for
either an existing or future use. The identification of lands where declarants state a rights claim for a future use is provided
solely to characterize the locations and scale of potential future uses, recognizing that identification in the plan does not create
any legal basis for use or guarantee that a beneficial use will actually occur.
As stated above, applying standard water use rates, total demand for land uses in the Declarations of Water Use is close to 0.5
mgd based on the stated assumptions. Given that much of the 2015 Agricultural Land Use Baseline inventory is not
coterminous with the declarations, the declarations appear to represent an additional increment of agricultural water use.
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Lahaina Aquifer Systems (Northern) Declarations of Water Use, Kuleana Parcels, and 2015 Ag Land Use Baseline

Based on CWRM, Declarations of Water Use, Circular 123, Volumes 1 and 2, September 1992. Information is not verified. Note:
Duplication of Future Use and Other Ag in the Legend has no meaning; 2015 Ag Baseline: HDOA
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RESOURCE ADEQUACY
Full build-out of zoning designations and DHHL plans excluding agricultural zoned land would require an additional 11 mgd
above 2014 use.
Water demand based on population growth rates in the Lahaina sector would require 6.3 mgd of additional supply for a total
of 15.7 mgd by 2035. An additional 1.5-3 mgd would be needed to account for system losses, high growth years and other
factors. This does not include agricultural demand (about 17 mgd currently) which it is assumed would be supplied by surface
water or alternative sources. The table below demonstrates that water source place of origin varies significantly from place of
use.
Water Source (Place of Origin) Compared to Place of Use
2014 Source, All Demand
Ground
Surface
Aquifer System
Water
Water
Total
13.540 (1.7
0
13.540
Honokohau
municipal)
Honolua
2.601
0
2.60
Honokowai
3.052
0
3.05
4.981 (1.6
0.478
5.459
Launiupoko
municipal)
Olowalu
0.069
1.622
1.691
Ukumehame
0.007
0
0.007
Total
6.206
20.143
26.349
CWRM Reports, 2035 demand projected by MDWS

Population Based Demand
2014 Total

2035 Total

2014 Sustainable
Yield (%
Withdrawn)

0.000

0.000

9 (0%)

1.645
5.074

2.748
8.474

8 (33%)
6 51%)

2.622

4.378

7 (1%)

0.069
0.007
9.417

0.115
0.011
15.726

2 (3%)
2 (0%)
34 (18%)

MDWS needs are projected to be about 9.0 mgd by 2035. The MDWS study, Maui Island Water Source Development Options
for the Lahaina-Napili Area, March 6, 2013 to determine 2030 demand evaluated well pumping and surface water treatment
records from 2008-2011 which account for water system distribution losses, unauthorized use, and unmetered usage. The
projected year 2030 demand based on a 50.3 percentage increase was 8.0 mgd. However, based on a period of high demand in
August 2010 of 6.6 mgd (which also exceeded 2014 consumption and high month production) the projected average demand
was estimated to be 9.9 mgd. The analysis of the department’s existing sources in 2013 indicated current source capacity was
5.8 mgd, resulting in a deficit of 4.1 mgd. Assuming each well has a pump capacity of 1,000 gpm and is pumped 16 hours per
day, 4 new wells would be required to make up the deficit. Estimated cost to develop new source was about $40 M.
Available groundwater within the Lahaina sector equates to 34 mgd. The location by aquifer indicates that the greatest
water demand would be for development within the Honokowai aquifer and could exceed sustainable yield if pumped
exclusively from this this aquifer. Potential options might include surface water storage for seasonal use of surface water to
recharge aquifers, wells located in the Honokohau aquifer, improved interconnection of the Lahaina subsystems, increased
conservation and alternative resource options. The study Groundwater Availability in the Lahaina District, West Maui,
Hawai’i, 2012, found that redistributed withdrawals especially to the Launiupoko aquifer system and optimization of wells
operations may provide the best strategy for maintaining wells within the acceptable range for chlorides.
Alternative resources to be considered include reclaimed wastewater, rainwater catchment, stormwater reuse,
desalination, conservation, resource augmentation, and various regulatory and planning strategies. These are briefly
outlined below. Hydrological and other constraints of available conventional resources within the sector are analyzed in
the Strategy Options Matrix.
The MDWS study, Maui Island Water Source Development Options for the Lahaina-Napili Area, evaluated a number of
options for the Lahaina system which are summarized below and provided for information. Allocation of new or additional
surface water sources was not deemed a viable option for new source until IFS are adopted. While informative, the analysis
and recommendations of this WUDP consider all water resources and users, and is not bound by the study.
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OPTIONAL STRATEGIES
The following illustrates available water resources, alternatives to offset use of resources, the management framework, and
users of categories of water users.
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Rainwater Catchment
Rainwater catchment is the collection of rainwater from a roof or other surface before it reaches the ground. Rainwater
catchment is not as reliable as conventional water resources because it is extremely sensitive to the climate. 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. Rain barrels or infiltration wells could supplement irrigation
on a very limited basis in the Lahaina region.
Reclaimed Wastewater
It is the policy of CWRM to promote the viable and appropriate use of recycled water provided it does not compromise
beneficial uses of existing water resources. Reclaimed wastewater is a valuable resource, especially for irrigation purposes.
Approximately 2.4 mgd of reclaimed wastewater is used on the island, primarily for irrigation of agriculture, golf courses
and landscape.
An average of over 12 mgd of reclaimed water is produced at treatment facilities on Maui, while the design capacity is twice
that volume. The reuse of wastewater from the Central Maui, Kihei, Lahaina, and other wastewater systems requires
sufficient storage and distribution capability; otherwise, the excess is sent down injection wells. Community and agency
concerns over effluent disposal continues to be a primary factor behind the County of Maui, Wastewater Reclamation
Division’s program since most of its wastewater reclamation facilities (WWRF) rely on injection wells, including the Lahaina
WWRF. The County is in the process of obtaining NPDES (National Pollutant Discharge and Elimination System) permits to
allow injection well discharges. However, the barrier created by injection to saltwater intrusion is beneficial in reducing well
water salinity.
The State of Hawai‘i defines R-1 water as the highest-quality recycled water; it has undergone filtration and disinfection to
make it safe for use on lawns, golf courses, parks, and other areas used by people. R-2 recycled water can only be used under
restricted circumstances where human contact is minimized. R-1 is primarily used in West and South Maui. R-2 is used in
Kahului. The majority of the R-1 and R-2 water use is for irrigation. The Maui County Code was amended in 1996 requiring
commercial properties (agricultural, commercial, public uses) within 100 feet of a Maui County R-1 water distribution system
to connect within one year of recycled water availability and to utilize recycled water for irrigation purposes.
During the peak summer demand period, up to 40% of the current wastewater flow or 1.7 mgd of R-1 water is reused from the
Lahaina WWRF (West Maui Recycled Water Verification Study, 2012). While there is a 0.7 mgd capacity limit, storage is
inadequate to support peak use at some times which is a limiting factor; an additional storage tank in the Pu'ukoli'i area on
Ka'anapali 2020 land is currently proposed.
The Wastewater Reclamation Division has considered land application for pasture irrigation, however economic feasibility and
consideration of elevation changes are necessary to engage a private partner. Locations makai of the highway in the recycled
wastewater master plan can be served but those mauka of the highway are contingent on a higher elevation storage tank. An
exception may be the DHHL project north of the WWTF which has the benefit of pumps and reservoir could be supplied with
reclaimed water without the tank. The current fee structure requires the County (or developer) to pay for CIPs upfront which
can pose an impediment to timely system expansion. In order to comply with development standards, and due to distance and
cost, several projects (south Maui) have installed project-specific reclaimed water systems. Another possible option for use of
reclaimed water, as an offset to groundwater or surface water, is to convey the water directly to the MDWS treatment plant.
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Lahaina Wastewater Reclamation Plant Capacity and Use, 2014 Daily Average (mgd)
WWRF
Recycled
% of Total
% of Design
Treatment
Design
Water
Recycled
Produced
Capacity
Level
Capacity
Produced
Water Used
Used
Used

Application
Golf Course, Landscape, Nursery,
R-1
9
3.84
0.88
22.9%
9.8%
Agriculture
Source: County of Maui Environmental Management Dept., Wastewater Reclamation Division, 2014 Average.

County of Maui, Department of Environmental Management, Wastewater Reclamation Division, 2013.
http://files.hawaii.gov/dlnr/cwrm/planning/hwrsr2013.pdf
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Existing and Potential Users of West Maui Recycled Water Project

The following table illustrates areas served and those that may be served under the recycled wastewater master plan with
stated improvements.
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Stormwater Reuse
Stormwater reuse provides for capture and reuse of surface water runoff. Stormwater reclamation can potentially provide
water for non-potable water demand such as irrigation and toilets. Due to contaminants picked up by stormwater runoff
different levels of treatment may be necessary. Use of rain barrels or infiltration methods may be used by individuals or for
small projects. Stormwater reclamation methods that employ capture and storage technologies must be planned,
constructed, and operated to ensure minimal impact to streams, riparian environments, conservation lands, water rights,
cultural practices, and community lifestyles.
Reduced reliance on groundwater and surface water for landscape irrigation may be appropriate, especially when
incorporated into the design of development projects to minimize infrastructure costs.
Stormwater Reclamation Technologies

The Study Element 3: An Appraisal of Stormwater Reclamation and Reuse Opportunities in Hawaii, September 2008, identified
the Lahaina Flood Control project as a possible opportunity to use an existing stormwater drainage channel and detention
pond located adjacent to the Lahaina WWRF to collect stormwater for conveyance to agricultural areas to the north, south,
and east to augment agricultural irrigation water currently diverted from Maui streams, in addition to providing other benefits
such as sedimentation and erosion control. Since potable water is not provided for agricultural uses within this region, this
project would not affect DWS water supply. However, stormwater reclamation and reuse may provide an opportunity to offset
landscape and other irrigation demand at the project or household levels.
Desalination
Desalination can remove salt and other dissolved minerals from the source water. Seawater, brackish water, or treated
wastewater can be processed through several desalination methods: distillation, vacuum freezing, reverse osmosis and
electrodialysis. Desalination requires significant electrical power and therefore has a high financial and potentially
environmental cost. Disposal of the brine poses an environmental challenge. Injection wells or direct ocean outfall are likely
options for brine disposal. Desalination of ocean or brackish water was studied as an option in the 2013 DWS study, Maui
Island Water Source Development Options for the Lahaina-Napili Area finding these issues render desalination an ineffective
option at this time.
Conservation
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The Hawai‘i Water Conservation Plan, 2013, defines water conservation as the reduction in fresh water use by improving
the efficiency of water delivery and end uses. Conserving water and avoiding water waste are important for long-term
sustainability even in times of abundant rainfall. Managing water demands and implementing viable conservation measure
can delay or avoid additional capital infrastructure, decrease operating costs, and avoid environmental degradation relating
to both public and private water utilities. Water conservation is a critical component of climate adaptation and can increase
resilience to declining water supply or more frequent drought.
Seasonal variations in water use for municipal customers demonstrates that reduction of outdoor water use for landscaping
is a significant opportunity to reduce and offset this use especially through climate adapted landscaping, especially for new
development. The reduction in per capita rate also suggests that more water efficient fixtures may also have a role.
The County's policy is to promote water conservation per County Code Section 14.03.010 which also states:
A. Water is a valuable natural resource that should always be used wisely and be managed as a public trust.
B. Unrestricted water use for nonessential needs may endanger the adequacy of the County's water supply for
essential needs.
C. A water conservation plan is essential to preserve water resources and to reduce the risk and severity of water
shortages. Such a plan will significantly reduce the long-term and short-term consumption of water, thereby
preserving available water for the future requirements of the County, while minimizing the hardship caused to the
general public. The enactment of a water conservation plan is further necessary in order to preserve and protect
the public health, safety, and welfare.
Conservation programs can be implemented by water purveyors of all sizes. DWS is further developing and expanding its
water conservation program, which includes both supply side and demand side measures. Anticipated program elements
include:








targeted audit and direct install programs
rebates and incentives
expanded conservation requirements for landscaping and other uses
expanded marketing efforts including targeted user groups such as a hotel awards program building manager
information program, and agricultural user working groups/services
energy production and efficiency measures
continued watershed protection and restoration
possible major capital expenditure to support reclaimed water use

Supply Side Measures
1. Leak Detection
An effective leak detection program is critical to identifying unaccounted for water and proactively preventing as much
water loss as feasible. Major benefits to a leak detection program include the ability to: respond more quickly to identified
leaks; find “hidden” leaks creating ongoing water loss; reduce pressure, especially during low demand; and replace aging
and weakened pipe.
2. Universal Metering, Meter Testing, Repair and Replacement
Metering all classes of customers and governmental entities and replacing old water meters ensures efficiency and can
identify leaks or other anomalies in water usage. Preventive and predictive maintenance can help to reduce unaccountedfor water in the system by targeting old and substandard lines for replacement.
3. Valve Exercising Program
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Water valves may leak and large amounts of water may be lost through these connections. An active valve exercising
program on an annual cycle can mitigate water loss.
4. Water Use Auditing
Unaccounted for water includes line flushing, customer meter calibration inaccuracies (due to aging) and theft.
Regular comparison of water produced and delivered aids in the identification of potential water waste situations and acts
as a backup to the other programs.
Demand Side Measures
1. Public Information and Education
Public education measures can include advertising, community events, and other outreach.
2. Regulatory Requirements
Maui County has adopted the following regulations and rules that support water conservation:








Maximum flow rate standards for plumbing fixtures sold by local distributors (County Code, Chapter 16.20)
Prohibition of discharging cooling system water into the public wastewater system (County Code, Section
14.21A.015)
Plumbing code regulations that require low flow fixtures in new development (County Code, Chapter 16.20B)
Requirements that all commercial properties within 100 feet of a reclaimed water line utilize reclaimed water for
irrigation and other non-potable uses (County Code, Section 20.30.020A)
A water waste prohibition with provision for discontinuation of service where negligent or wasteful use of water
exists (County Code, Section 14.03.050)
A provision enabling the Water Director to enact special conservation measures in order to forestall water
shortages (County Code, Section 14.06.020)
Regulations for the Control of Water Usage During Droughts (County Code, Chapter 14.06)

Expanded regulatory options could address landscaping and irrigation, grey water use for commercial and residential
purposes, and compliance with EPA WaterSense Program.
3. Plumbing Retrofits and Sub Metering
Distribution of low flow fixtures and retrofit/direct installation programs can be especially effective in combination with
water audits and sub-metering of multi-family units and multi-purpose buildings. Studies indicate that metering unmetered units is among the most effective conservation measures, by billing explicitly for water use rather than hiding this
cost in the rent.
4. Rebates and incentives
Rebates and incentives can include hotel awards program, a building manager information program, agricultural user
working groups/services, as well as energy production and efficiency measures. State and local government can enhance
“green-building” efforts with county rebates and utility credits and state income tax credits directed specifically at water
conservation.
Resource Augmentation
Measures to protect, restore and enhance the resource include watershed management, wellhead protection, and stream
restoration. Stream restoration can be an integral component of surface water use options and generally has strong
community support. Shifting resource management to integrate the ahupua`a stream based mauka to makai concept is a
more holistic approach to managing surface and groundwater rather than focusing on fragmented resources.
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Watershed Management
Maintaining healthy forests is essential to maintaining the healthy streams and groundwater aquifers. When the forest is
damaged, it loses its capacity to capture rainwater and increase condensation and rainfall. The single greatest threat to the
native forest is the destruction caused by non-native, invasive animals and plants. Deforestation for agriculture and
urbanization disrupts the native ecosystem resulting in an increase in erosion, siltation and impacts to the watershed,
beaches and the tourist economy. Nearly two-thirds of Maui’s original forests have already been lost. State and county
agencies as well as private purveyors can provide financial support and participation in watershed protection partnerships
and reforestation programs. An across-the-board fee for water use can impart a conservation price indicator, and fund the
cost of water management and conservation.
The boundary of the West Maui Mountains Watershed Partnership as well as the state Watershed Protection Priority Areas
are shown on the attached map. Currently protective measures are focused above the 3,000 foot elevation, but there is
thought that protective measures should possibly be extend to lower elevations; the 1000' and 1500' elevations are also
shown for comparison.

Wellhead Protection
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The County DWS initiated the Wellhead Protection Program to protect ground waters that supply, or potentially supply,
drinking water to wells operated by the DWS. The Draft Wellhead Protection Ordinance proposed for adoption delineates
two Wellhead Protection Overlay Zones based on the time it takes groundwater to migrate to the drinking water well. The
ordinance would institute zoning controls that restrict land uses that pose a high risk of contamination within each
Wellhead Protection Overlay Zone. Protection strategies and the Draft Ordinance were developed with community input at
ten public meetings throughout Maui County; as of 2016 the ordinance continues to be under review. This program to
protect the water sources is consistent with state and county objectives and is very viable from a sustainability and cost
benefit perspective.
RECOMMENDATIONS
Based on identified planning objectives and regional community input, a combination of strategies are recommended on
the next page to address regional and island-wide needs. Addressing resource protection, conventional and alternative
resources island-wide also mitigates the need for surface water transports out of the region. Further input on the
acceptability of the following strategies is sought.
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Planning Objectives
Preliminary Strategies – Lahaina Aquifer Sector
Maintain Sustainable Resources  Apply an ecosystem ahupua’a based, precautionary approach based on science,
local knowledge, collaboration and community education
Protect Water
 Consult with Native Hawaiian community/moku representative on regional
Resources
resource use and management
Protect and Restore Streams
 No new stream diversions for off-stream uses until instream flow standards (IFS)
are adopted
Minimize Adverse

Promote and fund watershed partnership programs for invasive plant and
Environmental Impacts
ungulate control
Protect Cultural Resources
 Expand watershed protection mauka to makai, promote reforestation
 Support improved ground and surface water and diversion monitoring by CWRM
 Support scientific studies necessary to support decision making
 Use drought conditions as baseline for evaluating water supply and impacts
 Protect and recharge ground water during non-drought periods to stabilize supply
Manage Water Equitably
 Use drought conditions as baseline to evaluate water supply and effects of water
use
 Quantify the impact of watershed management on groundwater recharge and
distribute funding proportionally
 Use the appropriate level of water for the use
Provide for Department of
 Work with DHHL on DHHL projects
Hawaiian Homelands Needs
Provide for Agricultural Needs
 Maintain plantation ditch systems for affordable non-potable water conveyance
 Focus on climate appropriate crops
 Maintain subsidies for non-potable water supply
Minimize Cost of Water Supply  Diversify to the most cost-effective combination of groundwater, surface water,
and aggressive conservation
 When IFS adopted, support water transport for municipal needs in wet season
Maximize Water Quality
 Restrict land uses with high risk of well contamination near drinking water wells
 Manage well development and operations to reduce seawater intrusion and
chlorides
Maximize Reliability of Water
 Develop basal groundwater as contingency for agricultural irrigation in dry season
Service
 Develop surface water storage for seasonal use
 Diversify conventional resources to account for climate change and longer
Provide Adequate Volume of
droughts
Water Supply
 Develop additional wells within sustainable yield (Honolua and Honokowai;
potentially Launiupoko aquifer)
Maximize Efficiency of Water
 Maximize R-1 reclaimed wastewater system capacity and use
Use
 Require commercial properties >100 feet to connect and use R-1 water
 Explore greywater system programs and incentives for catchment
 Low impact project design for onsite water retention
 Explore desalination of brackish water for irrigation of large projects
 WaterSense standard for new development, retrofit programs for existing
development
 Require climate appropriate landscaping for large developments
 Combination tiered water rates, water waste control, incentive programs and
targeted community education
Establish Viable Plans
 Implement Maui Island Plan and provide infrastructure in planned growth areas
Maintain Consistency with
General and Community Plans
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PRELIMINARY STRATEGIES - LAHAINA AQUIFER SECTOR (11/28/16)
The following strategies are considered to meet 2035 projected demand of an additional 6-7 mgd, for an approximate total of 15.7 mgd (within a 14-17 mgd
range) and a potential 17-20 mgd nonpotable demand for agricultural and other irrigation.

Potable Supply
Develop additional wells in Honolua and
Honokowai aquifers- Honokowai aquifer
may be close to SY
Develop additional wells in Launiupoko
aquifer - SY limited
Surface water- Increase wet season use
(provided Instream Flow Standards are met
(taking into account kuleana, appurtenant,
traditional and customary, eocosystem
needs)
Retrofit and expand Mahinahina Water
Treatment Plant, obtain MLP reservoirs
System Reliability/Flexibility
Improve interconnection of MDWS districts
MDWS water audits and reduced water
loss
Surface water efficiency programs

Nonpotable Supply
Implement planned R-1 system from
Mahinahina Wastewater Treatment Facility

Supply
MGD
1 to 2

20-Yr Est Cost
(Capital,
O&M)/1000 gal)
$3.50

4 to 5

Not assessed

N/A

4.5

$1.55

none

Not assessed

N/A
N/A

Supply
MGD
1.16

20-Yr Est Cost
(Capital,
O&M)/1000 gal)
$0.022 (per
gallon, CIP only)

Opportunities and Constraints
Source increase and reliability. USGS studies
available to optimize pumpage/aquifer
management
Disribution throughout aquifer supported by
USGS study; potential to increase SY?
Surface water less expensive than
groundwater development. Avoid surface
water in dry season. Increased use in wet
season supports aquifer recharge in wet
season.
Acquire 2 existing open water reservoirs.
Capacity increase. Require MLP ditch use
agreement and available stream flow

Implementation
Risk
Low

Medium
Medium

Medium

Transmission upgrade between Napili
subsystem and Lahaina subsystem

Low

Improve MDWS program to improve
efficiency, reduce loss
Improvements to ditch conveyance systems
and meters to reduce loss

Low

Opportunities and Constraints
Restricted nonpotable uses. Reduce
underground injection disposal

Comments

Low

Implementation
Risk
Low

Comments
Cost corrected from
11/28/16 handoutcolumn heading is per
1000 gal
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Nonpotable Supply
Require commercial properties more than
100 feet from reclaimed water system to
connect and use R-1 water (existing
requirement is 100 feet)
Low impact project design for onsite water
retention

Supply
MGD
N/A

20-Yr Est Cost
(Capital,
O&M)/1000 gal)

Opportunities and Constraints
Amend Maui County Code, Chapter 20.30
which requires connection within 100 feet

Implementation
Risk
Low

N/A

Permeable surfaces, swales, water
retention. Amend County code. Apply to
new projects, cost- effective

Medium

Greywater systems (dual pipe; reuse of
shower, washing water) for small onsite
residential/commercial landscape needs

N/A

State and possibly County regulation
amendments needed; most cost-effective
for new projects; incentives for existing
development

Medium

Catchment systems for small
residential/commercial landscape needs

N/A

Medium

Explore desalination of brackish water for
large irrigation needs

brackish:
5
seawater
:
unlimited
N/A

Roof, tank, underground storage systems.
Most cost-effective for new development;
possible incentives for existing
development.
Energy costs. Disposal of brine

Surface water efficiency programs

$5.2 for
brackish, $12.7
for seawater

Improvements to stream diversions, storage,
agricultural meters to reduce loss

Comments

High

Low

Maintain plantation ditch systems for
affordable nonpotable water conveyance

Conservation of Nonpotable Supply
Water-efficient standard (such as
WaterSense) for new development and
existing retrofits
Incentives funded by municipal purveyors:
toilet rebate program, low-flow fixtures
giveaway, smart water meters

Supply
MGD
N/A

N/A

20-Yr Est Cost
(Capital,
O&M)/1000 gal)

Opportunities and Constraints
Amend County code. WaterSense 20%-30%
more water efficient than standard fixtures
and appliances
Incentive for water conservation at
home/business, cost. Audits target high
consumers. Smart meters monitor use

Implementation
Risk
Medium

Comments

Low
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Conservation of Nonpotable Supply
Require all new landscape irrigation
systems to be water efficient

Supply
MGD
N/A

Adopt outdoor watering controls in dry
areas.
Disallow outdoor water wasting practices
(overspray, use hose nozzle, etc.)
Incentive programs to convert existing
landscape to water conserving
More aggressive landscape water
conservation measures (such as climate
adapted plants) in dry areas

N/A

Require alternative water sources or
climate adapted plants for large projects

N/A

Increase educational outreach along with
tiered water rates to encourage behavior

N/A

Watershed Protection
(Measures generally also protect supply)

Consult with local experts, mokus and
community on regional resource use and
management
Use drought conditions as future baseline
for evaluating availability of supply and
effects of water use
Support scientific studies and ground and
surface water and diversion monitoring
Expand watershed protection to lower
elevations. Use ahupua'a watershed based
planning and management approach

20-Yr Est Cost
(Capital,
O&M)/1000 gal)

N/A
N/A
N/A

Supply
MGD
N/A

N/A

Opportunities and Constraints
Amend County code, require plumbing
permit. Est. 50% of potable residential water
use is for landscape watering
Amend County code, use community
policing
Amend County code, use community
policing
Turf removal programs are an example
Some standards or programs vary
geographically

Implementation
Risk
Medium

Comments

High
High
Medium
Medium

Medium
Current county code

20-Yr Est Cost
(Capital,
O&M)/1000 gal)

Opportunities and Constraints
Identify resource strategy's impact on
traditional and customary uses; improve
collaboration with agencies and mokus
Future conditions not well understood. May
vary geographically.

Low

Implementation
Risk
Low

Comments

Medium

N/A

Role of the CWRM; DWS has shared in cost
of some studies

Low

N/A

Ecosystem ridge to ocean approach focused
on stream system. Programs now focus on
elevations 3000+-. Ridge-to-Reef Initiative
and others address threats to reef and nearshore water through watershed health

Medium
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Watershed Protection
(Measures generally also protect supply)

Invasive alien plant control, Native plant
propagation, Reforestation, Ungulate
control, similar activities
No new stream diversions for off-stream
uses until instream flow standards (IFS) are
adopted
Recharge ground water during nondrought
periods to stabilize supply
Wellhead protection restricting land uses
posing high risk of well/aquifer
contamination

Supply
MGD
N/A

20-Yr Est Cost
(Capital,
O&M)/1000 gal)

Opportunities and Constraints
Maintain and improve watershed recharge
and function. DWS funding ($2M 2016),
leverage other funding

Implementation
Risk
Low

N/A

Seasonal balance between aquifer and
stream use for various users. Craft programs
to advance this goal

Medium

N/A

Proposed Well Protection zoning ordinance
for County adoption, applies to DWS wells

Medium

Comments

Life cycle costs comparisons incorporate capital, operating, and maintenance costs over a defined planning period, and include inflationary effects. Costs are estimated for
comparative planning purposes over a 20 year time frame and are not appropriate for CIP planning purposes.
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MEETING SUMMARIES AND SURVEYS
West Maui Meetings (03/17/2016, 05/07/2016)
Issues
Comments
Stream Flows

Environmental
Protection

Conflict of interest with Maui Land and Pine & Pioneer Mill
regarding IFS
Kuleana rights to stream water
Perception county is taking part in water theft by buying water
from Honokowai stream
When will instream flow standards be set?
How will undocumented kuleana users be handled by the WUDP
Will diversions be dismantled?
What streams will have IFS set
Put watershed first
Growth should adapt to environment
Mass transport of water changes ecosystems
Runoff from built environment
Long term availability impacted by short-term needs

Alternative Sources

Desalinization is not a viable strategy

Water Meters
Water availability

Sub metering options
Water should be available for local food production
Recycled water use OK
What can the land sustain?
Brackish plantation wells
Stream flow affects aquifer recharge
How can affordable housing be implemented instead of just
promised?
Can the WUDP be implemented without straying from the plan?
Perception that county compartmentalizes issues to avoid legal
responsibility (e.g. Public trust, Kuleana)

Costs
WUDP Process and
Development

Solutions
Make priority that CWRM set IFS for West Maui and all other areas
Restore water for wetland lo’i kalo

Adapt water use to local conditions
CWRM should designate West Maui as a water management area.
Ahupua’a management needs to be incorporated in the WUDP
Incorporate gathering access points into watershed fencing
Protect watersheds in lower elevations
Prioritize ecosystem function in plan
Use reclaimed water
Do not desalinate; Increase use of R-1 recycled water
Develop restrictions on water use
Utilize water reservoirs for droughts & recharge

Investigate into incentives and regulations regarding affordable
housing
Keep meeting focused on what’s relevant to community in
question
Provide location specific information
Consult Hawaiian community on resource management
Increase inter-organizational partnership
Sit in with workshop groups to avoid false assumptions
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Maui Island Water Use and Development Plan
Overview of 2016 Meetings (March – June)
Water Issues and Solutions
During the Water Use and Development Plan (WUDP) process, two rounds of public meetings were held in East,
Central/South, Upcountry and the West Maui regions in 2016. The first round of meetings was focused on water issues
and the second was focused on strategies for the WUDP. Target interests and stakeholder meetings were also held. The
major issues generally include:




Streamflow Protection and Native
Hawaiian Rights and Uses
Environmental Protection
Alternative Water Sources






Water Availability
Availability at Development Stage/Meters
Costs
WUDP Process

Streamflow Protection and Native Hawaiian Rights and Uses
Maui residents attending the meetings generally support restoration of streamflow which supports Native Hawaiian rights
and uses, but disagree about the continuation of stream diversions and transport for agricultural, residential and
commercial uses.


Hana residents believe that streamflow diversion is and has been an abuse of their water rights. Kuleana, public trust,
and traditional and customary uses must be satisfied before any diversions at all are considered and most strongly
prefer absolutely no water be diverted in any circumstance. Hana residents want to know how rights are going to be
protected in the WUDP.



West Maui residents want water to satisfy their kuleana rights and are interested in how undocumented kuleana
users will be addressed in the WUDP. Residents want to know whether stream diversions will be dismantled if stream
flows are restored. The CWRM has not developed IFS (instream flow standards) for West Maui and has delayed the
timeline; USGS stream flow measurements have been hampered by West Maui landowners with conflicting interests.



Upcountry residents want the county to satisfy kuleana and public trust uses while also addressing the potential
impacts of increased streamflow. Residents also called for the preservation of the EMI system for Upcountry
agriculture. Effects on diversions, adjacent lands, and safety are concerns when EMI restores streamflow to streams
that have been diverted for 100 years.



Central Maui residents stated that kuleana tenants have absolute rights over stream resources and called for
restoring 100% of streamflow, and then plan for water use and development from there. Residents asked the
county to not support extension of HC&S's revocable permits, but recognized that A&B will likely continue to be a
major player.

Solutions Identified
 Return water to streams
 Consider diversion only after kuleana, public trust, and
traditional and customary uses are satisfied.
 Require environmental impact assessment on
potential impacts to uses and infrastructure affected
by streamflow restoration
 Conform development to local water resources







CWRM adopt and implement instream flow standards
for all regions of Maui
Restore water for wetland for lo'i kalo cultivation
Maintain EMI system
Provide oversight and funding for streamflow reporting
Don’t support HC&S revocable permits

Environmental Protection
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Environmental protection is valued highly. Local sensitivity to the damages caused to natural resources by development
has caused the community to adopt strong views on environmental protection.







Hana residents call for development on Maui to be stopped or slowed in order to be sensitive to the land.
West Maui residents are concerned with runoff from the built environment, short-term water use causing loss
of long term availability, the county should put the watershed first, and how economic and population growth
should adapt to the built environment. A resident was also concerned with how diverting and transporting water
long distances effects both ecosystems. Residents want the right to hunt & gather where appropriate and do not
want to lose any access to areas they have used in the past.
Upcountry residents are worried that there is not enough funding going to conservation activities in all areas,
want habitat needs incorporated into the WUDP, and believe conventional landscaping is an irresponsible use of
water resources.
Central Maui is concerned about the lack of aquifer information in regions that are not designated watershed
management areas and view saltwater intrusion as environmental contamination.

Solutions Identified
 Prioritize ecosystem function in the WUDP
 Adapt water use to local conditions
 CWRM should designate West Maui as a water
management area
 Designate all areas as watershed management
areas to address lack of maximum sustainable
yield analysis, or mandate this analysis in all
watersheds
 Increase funding for conservation in general







Test whether well pumpage will affect springs that feed into
local streams Encourage community to consider impacts of
ag use
Incorporate ahupua’a management into the WUDP
Incorporate habitat needs into water demand figures
Initiate conservation in Ko’olau area to remove invasives
and protect watersheds
Incorporate gathering access points into watershed fencing

Alternative Water Sources
Maui residents view use of a wide variety of alternative water sources very favorably, except desalination which is
viewed as energy intensive and unsustainable. Residents want to maximize use of alternative sources (R-1 wastewater,
rainwater, greywater, etc.) while minimizing well and surface water use. There was sentiment for living within the limits of
local water resources rather than transporting water. The potential to connect the DWS Upcountry and Central systems
was raised.
Solutions Identified
 Maximize use of reclaimed water
 Assemble data on current water catchment
 Use cisterns in dry areas
 Widely implement R-1 and R-2 water reuse
and rainwater catchment in all areas





Develop what is available locally before extracting more
water from aquifer or stream
Use holistic conservation practices to make resource more
available
Develop more water storage

Water Availability
Maui residents are concerned with the availability of water so that they can farm, live comfortably, and conduct their
business. Residents want the WUDP to ensure that water resources will be utilized in a way that ensures long-term
sustainability.


Hana attendees (DHHL) are concerned with the lack of water availability in Kahikinui.



West Maui residents are concerned with what can the land sustain, and are alarmed by brackish former
plantation wells and preventing other wells from becoming brackish. A resident mentioned that streamflow supports
aquifer recharge and should be factored into the WUDP.



Upcountry residents are strongly interested in potential impacts from the closure of HC&S operations. What water
resources will be available after closure? Will the EMI ditch system fall into disrepair? On what basis will HC&S be
involved in Maui’s agriculture?
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Central Maui residents are concerned with the health of our aquifers. Aquifers are connected but private wells are
not reporting how much they pump. Without this information it becomes virtually impossible to determine maximum
sustainable yields. Residents believe the “Show Me the Water” legislation is critical to maintaining water availability
in a sustainable fashion.

Solutions Identified
 Perform maximum sustainable yield studies on all
unstudied aquifers.
 Adapt water use to local conditions
 Evaluate whether water savings can eliminate the need
for further groundwater development
 Incorporate ahupua’a management into the WUDP
 Gather information about existing water catchment use
 Ensure EMI system remains operable








Harvest stormwater flows
Have CWRM designate West Maui as a water
management area
Protect watersheds in lower elevations
Line A&B reservoirs for water storage
Dual catchment and potable water systems
Provide new data on how well the Waikamoi flume
is functioning (water loss reduction)

Availability at Development Stage/Meters
Maui concerns with water meters are an extension of concerns on water availability.





Meters for Upcountry single home residential and agricultural plots along with proposed Hawaiian Homelands
development have ground to a virtual standstill while large developers appear to be fast-tracked through the
metering process.
Residents are interested in smart metering and sub metering options.
Proposed use should be mentioned on the water meter application.

Solutions Identified
 Evaluate smart meters and sub metering
 Accelerate Upcountry single family residential and ag use
meter applications
 Prioritize issuance of Hawaiian Homelands meters





Meter lists should show single and multiple units
per applicant
Include info on proposed use (domestic/ ag)
Ensure equity of large developers and individuals
in obtaining water meters

Costs
Cost factors into a variety of questions and issues raised at the community meetings.





Residents asked whether South Maui development should pay extra for the transport of water from Wailuku and
stated that DWS development fees are inadequate to cover costs.
Hana residents want developers to pay the full costs of any new water piping and metering.
Residents want information about the proposed costs of options in the WUDP.
There are concerns over affordable housing and how to ensure affordable housing is being provided.

Solutions Identified
 People should pay full costs of water transport
in their water rates
 Consider cost when developing a source
 Use conservation that is cost-effective but also
engages the public
 Create a community conservation mindset
through education and by example






Break down conservation in WUDP by effort level and cost
Consider Maui Island as one area in term of funding costs
(share costs island-wide)
Ensure water service and development cost is not an
impediment to affordable housing
Pay upfront for new development

WUDP Process and Development
Maui residents had questions and thoughts on how the WUDP should define and engage the public and stakeholders,
and develop and implement the WUDP.
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Hana residents voiced concerns about perceived exclusion from watershed conservation efforts and were
concerned that planning for water resource development was ongoing while major court cases are in progress. Hana
residents have high hopes for a relevant plan.
West Maui residents were concerned about the compartmentalization of water planning as a method to avoid and
stall legal issues including those concerning public trust and kuleana uses, and whether the WUDP can be
implemented effectively under the existing laws.
Upcountry residents are concerned that drought conditions will force the water utility to be unable to meet peak
demands. They want more maps, information, and data about the cessation of the HC&S.
Residents in Central Maui want clarification on the meaning of the word stakeholder regards to the WUDP.

Solutions Identified
 Increase public educational outreach
 Increase community engagement by advertising
meetings
 Increase visual aids in presentations and meetings
 Plan with water issues as closely related
 Focus meetings on what’s relevant to local community
 Consult Hawaiian community on resource
management
 Provide land use maps with projected future
development
 Provide maps with community plan areas and water
transport information
 More information for the layperson










Focus WUDP on access to water
Implement studies of low flow conditions in streams
relate to peak demand
Clarify how water source availability relates to
aquifers and community plan areas
Clearly define stakeholders and what stakeholders
mean
Model scenarios with climate change in mind
Develop community-based conservation plans
Increase inter-organizational partnership
Obtain information on A&B future water plans
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Maui Water Use & Development Plan
Survey Feedback Summary - Water Issues and Solutions
To better understand the wishes and concerns of residents and interests on Maui Island, community members were
polled on topics through paper and online surveys. These surveys were constructed to gather public input on local water
resource issues and potential solutions. The Maui water Use and Development Plan survey had 166 respondents; 51
handwritten (March 2016 Survey) and 115 online (Preliminary Options and Measure, June 2016).
 Of the total, most originated from Upcountry areas (Kula, Makawao, Pukalani, and Ha'iku) at 62 respondents (or
37%), Central Maui at 33 (20%), East Maui (Hana, Kaupo, Ke'anae, Nahiku) at 30 (21%), Kihei and Lahaina with 21
(15%) and 10 (6%), and responses respectively. Pa'ia and Pu'unene had one response each. Notable themes
gathered from Maui residents centered on issues and potential solutions that include*:








Public Trust Doctrine and other legal issues related to
water rights and diversion
Native Hawaiian cultural uses
Technologies for re-use, capture, storage, and
preservation of water resources.
Drinking water quality protection
Groundwater resource over-extraction
HC&S closure
Agricultural support








Runoff
Restrictions on new and current land development
Meter waitlists
Water pressure concerns in specific areas
Improving communication with county residents
Increasing educational outreach to schools
*All themes not present in every region

Written responses regarding water issues and solutions differed significantly between regions and professions.


Four mailed in surveys discussed water quality, prevention of water contamination at all stages, runoff, reefs,
taro farming, stream diversions, equity, critical infrastructure protection and calls to monitor all new growth
and development.



Upcountry residents are concerned with water service capacity, the secondary effects of HC&S closing
(including spring loss), water support for agriculture, water quality preservation, fire prevention in former
sugarcane lands, limiting wastefulness, service disconnections, drought mitigation, and implementing rainwater
catchments. Residents discussed limiting aquifer use.



Hana residents surveyed want stream water restored at scales ranging from proposed requirements of 100%
rainwater catchment for new development and any stream extraction out of the question to interest in equally
sharing water with the rest of Maui. Residents view themselves as having the primary rights to water from the
watershed area.



Hana High School students tend to believe that Maui DWS and the county at large is talking down or misleading
them and a majority are strongly interested in learning more about Maui’s water situation. 100% of those
surveyed wanted stream flows returned. They worry about water for East Maui subsistence farmers and the
health effects of septic system contamination at Hana Bay.
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Central Maui is strongly concerned with streamflow return, affordable housing before new development
permits, status of Maui aquifers and mentioned greywater toilets and landscaping, cultural use of stream
waters, and allowing neighbors to join together to share cost of public line extensions.



South and West Maui were concerned with water resource contamination, HC&S water issues, recommended
greywater utilization, invasive species control, and native plant restoration.

 112 online respondents answered 13 questions, some with the option for write-in responses.


Questions 1, 2, and 3 regarded demographic information including residency (see introduction), use of Maui
County Water system (92%), and whether they use the same method to irrigate their landscape (84%). 3
respondents (two plus one write-in) indicated they used greywater for irrigation or other outdoor uses, 2 others
indicated they used rainwater catchments, and three reported they used stream water for irrigation.



Question 4 asked how knowledgeable do residents consider themselves about water issues on Maui, with 42
saying they are very knowledgeable (37%), 67 are somewhat knowledgeable (58%), and 6 are not very
knowledgeable (5%).



Question 5 had 86 respondents discuss what would help them learn more about water issues and solutions.
Respondents mentioned newsletters to homeowners, public meetings, commitments to transparency, email
announcement opt-in, presentations on specific methods (e.g., wastewater treatment and reuse), county
expansion to social media, region-specific sharing of information, news columns, and seminars on water law.

6. WOULD YOU BE WILLING TO INCREASE YOUR WATER BILL TO SUPPORT ONE OR MORE OBJECTIVE – BY HOW
MUCH?



Respondents to Question 6 discussed commitments for which that residents would pay more on
Fig. 1: Q6
their water bill. Some written responses noted the inability to pick more than one option for
different parts of the question. This potentially introduced error into the responses, as some mentioned they’d
pay the same increased rate for two different things. (NOTE: The survey is found to contain an error because it
did not allow respondents to choose both A and B, or both C and D.)
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Further write in answers for question 6 (33 responses) discussed allocating funds from different areas, drought
use restrictions, allowing contested case and surface water use permit application decisions to be made before
CWRM approves water allocations, impact fees for new water meters, increase of water storage, and
subsidization for local agriculture production. A significant number stated opinions about stream water diversion
without the question being asked.

7. WATERSHED AND AQUIFER PROTECTION MEASURES – DO YOU GENERALLY AGREE OR DISAGREE WITH THE
FOLLOWING MEASURES?



In the 19 write-ins for question 7, respondents advocated developing ecology-focused best management
practices, adding a visitor or rent-a-car fee for groundwater protection, consulting with the Native Hawaiian
community, mauka to makai stream flows, public hearings at accessible times, and expansion of reforestation
programs at lower elevations. Respondents also questioned the jurisdiction of the county over these matters,
whether the type of pesticide and/or best management strategies would be taken into account regarding
wellhead protection areas, and whether Maui DWS is working with ranchers and watershed partnerships to
restore riparian ecosystems.
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8. WATER CONSERVATION – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?



Question 8 had 24 write-in responses about water conservation measures. Proposed ideas written in discussed
stopping South Maui water-intensive residential landscaping, relaxation on restrictions on use of reclaimed
water (including R1 water), raising of water rates, enforce ban on mid-day lawn watering, marginal water rates
increasing on consumption, increase of reclaimed water infrastructure and water catchments, develop a well at
Pu'unene Naval Air Station, consider having the state take over EMI ditches. Suggestions included leading by
example by not planting where irrigation is necessary, uncoupling sewer and water rates (for equity reasons),
and restriction of stream contamination.
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9. ALTERNATIVE WATER RESOURCES – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?



Question 9 had respondents discuss alternative water resource measures. Leading responses included adopting
grey water for small residential and commercial (92%), storm water capture into reservoirs for ‘diversified
agriculture’ (92%), and mandating ‘low impact’ project design (90%). Desalination rated the least favorable, with
44% of respondents disagreeing with the idea, the second least favorable was requiring commercial properties
to bear the responsibility of using reclaimed water at 19% disagreeing. See table on next page.



21 Written responses to question 9 called for wide adoption of water storage & greywater, increasing
requirements for preservation and/or creation of coastal wetlands (especially at golf courses), calls for public
ownership of EMI and A&B water to be distributed according to public trust doctrines, and incorporating
systems thinking into planning.
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10. WATER SYSTEM FLEXIBILITY AND RELIABILITY – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING
MEASURES?



Question 10 polled residents on three strategies to promote water system reliability and flexibility. In summary,
the responses gathered strongly favored prioritization of the use of surface water efficiency programs (90%)
followed closely by diversified use of water resources (85%). Groundwater polled over 50% with nearly 25%
disagreeing on its further development.



16 residents wrote in about other measures to insure water system flexibility and reliability. Recommendations
included water catchments, grey water, and tree planting requirements for big box stores, implement automatic
shutdown showers at beaches, R1 wastewater reuse, efficient agricultural methods, insure “mauka to makai
stream flows,” and concerns that any further groundwater development would far exceed maximum sustainable
yields and damage the basal lens.
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11. CONVENTIONAL WATER SOURCES - DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?



Question 11 asked residents about technical measures concerning water resource development. Increasing
surface water for municipal needs after public trust issues are satisfied and adding water storage at Kamaole,
Olinda, and/or Pi'iholo areas were agreed with at 75.5% and 76% respectively. Northern West Maui was viewed
as the worst area for well development.



Question 11 had 19 respondents voice opinions on potential changes to water supply systems. Write in
responses discussed using former Maui Land & Pineapple wells, worries that Haiku groundwater is
contaminated, worries about high costs of developing wells and modeling sustainable yields, start taking water
from the A&B EMI surface water systems, and implementing pumped storage for water and R-1 reclaimed water
systems.

ANY OTHER COMMENTS ON IMPORTANT PROBLEMS, PRIORITIES OR SOLUTIONS RELATED TO WATER RESOURCE
PLANNING, MANAGEMENT OR USE ON MAUI ISLAND OVER THE NEXT 10-20+ YEARS?


Question 12 had 42 give input about about important problems, priorities and solutions that should be
incorporated into the Maui water use and development plan. Responses recommended sharing figures on water
resource availability and environmental impacts with the community, public volunteering coordination, stopping
or slowing development, water department operated wastewater recycling systems, distributed wastewater
processing, have a serious look at options for upcountry metering (including new meters in existing
subdivisions), attract talent at Department of Water Supply by raising engineer salaries, limit stream diversion as
best as possible, and provide water for Native Hawaiian uses.

According to the feedback generated by these public surveys, DWS should put forth a plan reduces concerns with
perceived overuse of groundwater, ensures stream flows and cultural use based on law and case law, addresses
meter waitlists, ambitiously incorporates new technologies, preserves water quality, improves community
dialogue and educational outreach, supports local agriculture, and addresses primary and secondary implications
of HC&S closure.
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