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Preface

In 1987, the State Legislature passed the State Water Code (HRS
Chapter 174C) to protect and manage Hawaii's surface and ground water
resources. Part Il of the State Water Code calls for the formulation of a
Hawatii Water Plan, an integrated program for the protection, conservation, and
management of the waters of the State. The Maui County Water Use and
Development Plan is one of seven subplans which collectively comprise the
Hawaii Water Plan.

The Maui County Water Use and Development Plan, adopted by Maui
County ordinance and endorsed by the Mayor on October 19, 1990, will serve
as a continuing long-range guide for water resource development in the County.

On November 14, 1990, the State Commission on Water Resource
Management accepted the Maui County Water Use and Development Plan for
incorporation into the Hawaii Water Plan, with the following stipulations:

(1)  The Water Use and Development Plan (WUDP) will be reviewed
and revised by the County and resubmitted to the Commission
by July 1, 1991. The Commission would provide the County
with supplemental assistance funds for this initial plan revision
period. Thereafter, because the WUDP obtains its primary
directions from the Hawaii Water Plan, periodic plan reviews and
revisions, at the County’s expense, will be timed to coincide with
the review process of the Hawaii Water Plan.

(2) Amendments to the County’s WUDP are to be adopted by
ordinance and transmitted to the Commission within ten working
days from their date of adoption for review, acceptance, and
incorporation into the Hawaii Water Plan.
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MAUI COUNTY
WATER USE & DEVELOPMENT PLAN

EXECUTIVE SUMMARY

The Maui County Water Use and
Development Plan is made up of threce
parts:

1. A bill for an ordinance containiog the
policy and legislative direction required by
the County Administration and Couancil,

2. A 1techaical report containiog the
general information and specilic directions
as well as the intentions of the
participating parties, and

3. This executive summary report, to
assist the Mayor, the County Council, the
Planning Commission, the Water
Decpartment, State and County agencies
and the people of Maui County in their
water use and development decisions.

The Maui County Water Use and Deve-
lopment Plan Committee, the Planaing
Department and the Department of Water
Supply prepared this Plan to deliac
acceptable directions for water source
development, a major expenditure that
impacts communities and corporations.

This document has been prepared using the
Community Plans as a base. It is a
guideline to future land use planning,
water source development, resource pro-
tection, water quality goals, and where
appropriate, to prioritize water use.

Maui County has large surface and ground
water resources. Much of the surface
water has been developed and made
productive by the cxtcasive development
for agricultural water use.

Development of groundwater resources has
only begun.

The following summarizes the current and
potential water resources by island.



ISLAND OF MAUI

Maut Island has the poteonal for
producing as much as 452 million gallons
per day (MGD) of potable groundwalter
sustainable yield, suflficient to meet the
estimated requirements for the next 20
years, Less than 40 MGD of those
groundwater resources has heendeveloped.

Comparison beiween surface and ground
water availab®:. and current and projected
use (Plates 1 and 1A), shows the surplus
water available in the six sectors of Maui.

ISLAND OF MAUI
(MILLION GALLONS PER DAY)

1987 Surface: Guound
Available 3333+ 452.0
In Use 3333 20.9
Potential Surplus 431.1

2010 Surface Ground
Available 341.3 452.0
In Use 341.3 *56.3
Potential Surplus 395.7

(*Net of recharge)
ISLAND OF MOLOEKAI

On Molokai, the total potable groundwater
is projected to be about 83 MGD, of which
less than 10 percent has been developed.
Until additional drilling and production
takes place, it is not possible to accurately
determine the practical limits of these

aquifers, Based on currcat information, we
can compare available capacity, present
use and future use (Plates 2 and 2A).

Molvkai bas the potential for an additional
66.0 MGD available in aquifer capacity in
2010 but fuoding is necessary 1o develop
these expensive sources.

ISLAND OF MOLOKALIL
(MILLION GALLONS PER DAY)

1987 Surface Ground
Available 5.0 75.0
In Use 5.0 4.7
Potentiat Surplus 0 70.3

2019 Surface Ground
Availabie 5.0 75.0
In Use 4.8 9.0
Poteatial Surplus 2 66.0

ISLAND OF LANAI

Lanai’s potential potable groundwater
resources are not clearly defined (Plate
3). Based on present estimates subject to
change, the total Lanai Island summary for
year 2010 is:

ISLAND OF LANAI
(MILLION GALLONS PER DAY)

1987 Surface Grouad
Available 6.0
In Use 2.8
Potential Surplus 3.2

2010 Surface Ground
Available 6.0
In Use 3.9
Potential Surplus 2.1



ISLAND OF MAUI

TOTAL WATER RESOURCES

PLATE |
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ISLAND OF MAUI

PLATE 1A
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ISLAND OF MOLOKAI

TOTAL WATER RESOURCES

PLATE 2
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PLATE 2A
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ISLAND OF LANAI

TOTAL WATER RESOURCES
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ISLAND OF KAHO'OLAWE
Kaho'olawe. now uninhabited, was
habirable in the receni past. [nitial
research indicates that there is substantial
surface water and some groundwater.
Decisions regarding futute use must be
made before preparing detailed plans.

BACKGROUND

The State Legislature’s passage of the
Hawaii Water Code (Act 45, SLH 1987} in
1987 marks a major change in the process
of water source development in Hawaii.
This Act provides the State of Hawaii with
its {irst comprehensive approach to water
protection, quality control, use and
developmeant.

Pursuant to the Act, the State must
complete the Hawaii Water Plan by June
30, 1990. Each County's input must be
submitted prior to this date to be tncluded
in the Hawaii Water Plan.

The Hawaii Water Plan, which
incorporates each County’s plaa, has five
clear goals:

t. Attain the highest reasonable and
beneficial use of water.

2. Properly develop and conserve
State water resources.

3. Control State waters [or navigation,
sanitation and similar public purposes.

4. Meet the needs for water quality as

expressed by Environmental Protection
Agency, the State Water Resources
Protection Plan and the State Water
Quality Plan.

5. Implcment the policies expressed in
Act 45, SLH 1987,

The Water Code directed the State Water
Commission to provide cach county with a

Water Resources Proteciion Plan (an
inventory of existing surface and ground-
water resources). Maui Couoly assisted
the State in developing this inventory.

To develop the Maui Water Plan. the
County Departments of Plaoning and
Water Supply worked with major land
owners. private water purveyors, the State
Department of Land and Natural
Resources and the Department of
Hawaiian Home Lands to ioventory
existing uses and identified future uses 1o
the year 2010, Future needs were matched
to existing or poteatial resources using the
available geologic information.

The Maui Water Plan wiil be integrated
into the Hawaii Water Use and
Development Plaan.

Maui County is made up of four islands.
cach with different water resources.
ownership patterns and development plaas.
QOne summary plan, divided iato four
island chapters, has been prepared to
accommodate these variances. The
technical reports, with the bulk of the
information, are similarly separated into
island chapters.

County geological resources show
sufficient water available for future aceds.
However, most of the ecasily obtained
water has been developed. Additional
waler sources will be expensive to recach,
produce and transport, since the available
water is in the wet areas of the island
while development is taking place in the
dry areas. The Maui Water Plac identifies
additionat water sources which can be
developed at am acceptable cost while
remaining within the limits of the water
resource.
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ISLAND OF MAUI

1.0 EINTRODUCTION

The Island of Maui averages 80 inches of
rainfall a year (2,840 MGD). Seventy [ive
percent of that rain falls on Haleakala,
East Maui and on the northeast lower
windward slopes.

The East Maui Irrigation (EMI) system
transports an average of 164 MGD of this
surface water to the cane [ficlds of
Hawaiian Commercial and Sugar, (HC&S),
a subsidiary of Alexander & Baldwir. This
is the largest single use of water in the
County.

Groundwater has been used for more than
a2 century. The major wells in operation
belong to HC&S, C. Brewer, Kaanapali,
Pioneer Mill, Kapalva and the Maui
Department of Water Supply. These wells,
with a total production level of 215 MGD
(mostly non-potable), are mainly used for
agriculture. About 21 MGD are used for
domestic, industrial and commercial
purposes.

1.1 SURFACE WATER SYSTEMS

Over 60 percent of the water used in the
United States comes [rom surface water
sources. The water is often pumped
directly from rivers and streams.
Catchmeant systems (dams and reservoirs)
have also been built in many areas to
assure a constant supply of water.

The Federal Safe Drinking Water Act of
1986, as amended, applies in all cases of
surface water and groundwater supplied by
public and private systems.

The Act requires treatmeant for all surface
waters. This substaatially increases the
cost of operating a surface water system.
As a result, wells, rather than surface
sources, are often the preferred choice for
new water sources of private and public
water suppliers,

1.2 GROUNDWATER SYSTEMS

While significant development of
groundwater has occurred oa Maui,
geologists report there are considerable
undeveloped quaatitics. Potable ground
water resources may total as much as 452
MGD. Most of this is on the windward
side, far f{rom proposed leeward
developments.

2.0 WATER RESOURCES
INVENTORY

The Island of Maui is divided ioto six
aquifer sectors. Each sector, made up ol
several aquifer systems, operates relatively
independently. The six sectors are
Lahaina, Wailoku, Central, Koolau,
Kahikinui and Hana (Plate 4). This repost
uses these sectors as the unit for analyzing
and discussing water resources inventory.



ISLAND OF MAUI

AQUIFER SECTORS
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2.1 SURFACE WATER RESQURCES
INVENTORY

The State Water Commission is responsible
for providing an ioventory of surface
waters and recommendations for excedent
levels (amount of water which caa be
taken from the stream). For the present,
interim instream (low standards are status
quo withdrawals. This issue of the report
assumes that the amount the
amount available.

used is

2.2 GROUNDWATER RESOURCES
INVENTORY

Rain percolating through the ground and
collecting im a containment
groundwater resources.

creates
This water may
collect oa impervious underground layers
and behind lava dikes, creating high level
perched water. This water may overflow,
creating oatural streams or springs.

Water that is not trapped continues
flowing to the sca in a high level aguifer.
Such aquifers may be within a few feet of
the surface and are susceptible to
contamination by nitrates, phosphates,
pesticides and permeate from septic taoks,
leach ficlds and cesspools. Though their
use is fairly common in other areas,
shallow aquifers are not generally used for
domestic water on Maui.

If water continues to diffuse through the
layers of rock, sand, soil and gravel, it will
reach sca level. Fresh water has a lower
density than seawater and will float on the
salt water. Most of the fresh water lies
below seca level, shaped much like a lens,
This fresh water is the source of

11

much of the groundwater available in the
State.

Because of the irregularities in the rock at
or near sea level, this basal water "lens” is
actually broken up into many sectors or
systems. Therefore. a well in one area
may not draw on water from a “lens” in an
adjaceat but separated sector.

The quaatity of water available in an

aquifer depends on scveral factors:

- the average rainfall in an area

- the rate at which water diffuses through
the rock

- the access of the "lens” to seepage into
the ocean

- the amount of irrigation taking place
above that “lens.”

The several bundred million galloas of
water per day used to irrigate the caoe
fields in the Ceantral sector greatly
increases the amount of water which can
be drawn f[rom that aquiler. This
*recharge” phenomena changes the actual
sustainable yield for an aquifer.

State geological data in general does not
compensate for the recharge occurring
from irrigation. Adjustments will be made
to the current sustainable yields as data
becomes available. Sustaiaable yiclds,
adjusted for recharge, are available for the
Lahaina Sector. This data is included io

the technical report.

The current sustainable yields by sector
(Plate 5) suggest that the available
groundwater for Maui totals approxi-
mately 452 Million Gallons per Day
(MGD), distributed as:
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AQUIFER POTENTIAL
SECTOR Y{ELD
Lahaina: 39 MGD
Waituku: 36 MGD
Central: 22 MGD
Koolau: 186 MGD
Kahikiaui: 36 MGD
Hana: 133 MGD

TOTAL: 452 MGD

These numbers represeat the potentiai
groundwaier source unadjusted for
recharge. However, they will need to be
adjusted to determine the practical
sustainable yield.

3.0 WATER USE INVENTORY

For the purpose of this report, water
comes from only two sources: Surface and
ground. Any source from a strcam, open
ditch or which shows surface influence
{(becomes cloudy whea it raims, etc.) is
considered a surface source. Well or
tunnel sources which do aot show surface
influence are considered groundwater.

For uses such as sugar cane cultivation,
water is obtained from ome or more
aquifer sectors and unsed in another.
Considerable recharge can take place and
greatly increase the capacity of the aquifer
where the water is used. For
simplification, we will comsider the water
as "used” in the sector it is obtained from.
When community plans and water
development plans are discussed, that
water will then be “transferred” from one
sector to another.

3.1 SURFACE WATER USE
INVENTORY

The water used {(withdrawn) in each sector
{Plate 6) is summarized:

Lahaina: 36.2 MGD
Wailuku: 107.3 MGD
Ceantral: 0.0 MGD
Koolau: 169.6 MGD
Kabikinui: 0.1 MGD
Hana: 0.1 MGD

TOTAL: 333.3 MGD

3.1.1 LAHAINA SECTOR

The Lahaina Sector iocludes the
commupities of Olowalu, Lahaiaa,
Kaanapali, Napili and Kapalua. Surface
walter is used for sugar canc by Pioneer
Mill, pinecapple by Maui Pineapple,
commercial by Kapalua and domestic water
by the Department of Water Supply. A
total of 56.2 MGD were used in 1987.

USER DAILY
AVERAGE (MGD)
Pioncer Mill 45.2
Maui Pineapple Co. Ltd 4.5
Kapalua 3.6
Department of Water Supply 2.5
Other domestic sources 0.4

TOTAL: 56.2



PLATE 6 ISLAND OF MAUI
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3.1.2 WAILUKU SECTOR

The Wailuku Sector inciudes portions of
Kahului. most of Wailuke, Waihee,
Kahakuloa and Waichu. The major users
of surface water from this sector are
Wailuku Agribusiness and HC&S, with a
total average consumption of 107.3 MGD,
as tabulated below.

USER DAILY AVG
(MGD)
Wailuku Agribusiness 26.7

Hawaiian Commercial & Sugar 25.0
Other diversions from W.A.B. 55.6
TOTAL: 107.3

3.1.3 CENTRAL SECTOR

No surface water usage is recorded for the
Central Sector, including the valley area
and the west side of Haleakala, which
receives very little rain.

3.1.4 KOOLAU SECTOR

The Koolau Sector has small population
centers and uses only a small amount of
water. [t is a major source of surface
water for the pincapple and cane ficlds of
the Central Sector. A total of 169.6 MDG
of surface water is transported from the
Koolau sector for HC&S, Maui Pineapple
and the Department of Water Supply.

USER DAILY AVG
{MGD)

Hawaiian Commercial & Sugar 164.0
Maui Pineapple Co. Ltd. 0.2
Department of Water Supply 5.4
TOTAL: 169.6

15

3.1.5. KAHIKINUI SECTOR

The only recorded use of surface water in
Sector is the approximately 0.1 MGD used
by ranches.

3.1.6. HANA SECTOR

In the Hana Sector, the only recorded use
of surface water is the Departmeat of
Water Supply’s .1 MGD to supply the
community of Koali. There is no accurate
data on catchment use.

3.2 GROUNDWATER USE
INVENTORY

The groundwater used in ecach sector
(Plate 7) is:
Lahaina: 27.9 MGD
Wailuku: 15.6 MGD
Central: 171.6 MGD
Koolau: 0.0 MGD
Kahikinui: 0.0 MGD
Hana: 0.1 MGD
TOTAL: 215.2 MGD

Much of this groundwater, including 20.2
MGD in Lahaina and 171.6 MGD in
Central is non-potable.

3.2.1 LAHAINA SECTOR

The major uses of ground water in the
Lahaina Sector are Pioncer Mill, Kaanapali
and the Department of Water
Supply. The water used by Pioncer Mill is
non-potable with chiorides greater than
250 ppm (parts per million).

Resort
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LAHAINA SECTOR

USER DAILY AVG
(MGD)

Piooneer Mill 20.2
Kaanapali Resort 4.5
Department of Water 3.2
TOTAL: 27.9

3.2.2 WAILUKU SECTOR

The Department of Water Supply is large
user of groundwater ino the Wailuku Sector,
averaging 15.1 MGD from sector sources
in 1987. An additional .5 MGD from small
wells were used for parks and landscaping.

USER DAILY AVG
(MGD)

Department of Water Supply 15.1
Landscaping and parks 0.5
TOTAL: 15.6

3.2.3 CENTRAL SECTOR

The
groundwater in the Central Sector were
HC&S, the Wailea and Makena resorts and
the Maui Pincapple capaery. A small
amount of potable groundwater is uscd by
ranchers on Haleakala.

major users ol the nen-potable

USER DAILY AVG
(MGD)

Hawaiian Commercial & Sugar 167.0
Maui Pincapple Co. Ltd. 0.8
Resort landscaping and parks 3.7
Grazing 0.1
TOTAL: 171.6

(Note the pristine sustainable yield for this
sector is 27 MGD and current withdrawals
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far exceed that number. Approximately
200 MGD ol surface water and essentially
all of the 171.6 MGD is applied for
irrigation,  resulting 1 a  very large

recharge iocreasing the aquifer capacity.)
3.2.4 KOOLAU SECTOR

There are no signilicant groundwater users
in the Koolau Sector.

3.2.5 KAHIKINUI SECTOR

There are no signilicant groundwater vsers
in the Kahikizini Sector.

3.2.6 HANA SECTOR

The Department of Water Supply is the
only significant user of groundwater in the
Hana Sector, averaging 0.1 MGD. The
Hana Ranch has several wells in this
sector, but their use is not available.

4.0 COMMUNITY PLANS

The Department of Water Supply, the
Planning Department and the
members of the Water Code Commilttee
used the approved Maui County
Community Plans as guidelines in
developing projections for future use.

other

These plaas, which give direction to the
development of each community to the
year 2000, do not directly address wates
use nor do they exacily correspond to the
Aquiler Sectors as defined on Plate 1.
Some arcas do not have sufficieat water
resources in their sector. Therelore, there
may be some dilficulty in making direct
correspondence between Aquifer Sectors
and Community Flan boundaries (Plate 8).
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Additionally, the community plaas include
the 20 vears from 1980 1o 2000. The Maui
Water Plan covers the 20 years from 1990
to 2010. The community plans include
total laod and potential development in
excess ol the 2000 developments.

For the purpose of this report, it was
assumed that population growth would
continue at the rate suggested in the
community plan. If Water Depariment
records suggest otherwise, waler
growth rates were used to project potential
lopg-term consumption.

usc

4.1 LAHAINA

The Lahaina Community Plan projected a
population of 20,000 in the year 2000. a
growth rate of 2.7 percent a year. The
waler departmeat records show a growth
in  total water consumption of
approximately 4.7 percent a year,

Based omn the community plan, the
Department of Water Supply has developed
plans for the installation of new well and
surface water capacity to meet the demand
of 10.8 MGD in 2010 by drilling and
installing five ncw wells.

Other growth, not included in the
community plan, may take place. The
State Housing, Finance and Development
Corporation’s (HFDC) proposed 1,134 acre
residential community in the Lahaina arca
is in the planning stages.

Preliminary estimates for the HFDC’s
project indicate an average daily demand
of approximately 3 MGD to service the
planped community.
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The Kaanapah the
Kaanapali Water Corp.. is also planning
additional developments in North and
South Beach Makai. Project District 3 and
South Beach Mauka. These areas curreatly
have an average daily demaand of 2.5 MGD.
served by wells in the Labaioa Sector at
Honokowai and Mahinahina. By the vear
2010, consumption is expected to increase
to 6.74 MGD of groundwater. Additional
sources are planned from USGS Sector "B,
Treatment of surface water, desalinization,

Resort, served by

development of high level dike water or
the transport of water from other aquifers
is under copsideration.

The Kapalua Resort is served by the
private Kapatua Water Co. which presently
supplies the resort with surface water at
the rate of approximately 3.6 MGD. The
resort plans several additional hotel and
residential developmecats in the aext 20
years. An additional 1.58 MGD of water
will be npeeded to supply domestic
consumption and an additional 1.5 MGD
will be takea from the ditch to supply
water to an additional goll course.

Complementing this increase in use, the
Pioneer Mill Co. expects a decrcase in usc
of about 162 MGD (1.6 MGD surface,
14.7 MGD groundwater) as some
agricultural lands are takea out of
agricultural use and converted to urbas
use.

4.2 WAILUKU-KAHULUR

The Wailuku-Kahului
projects growth and major developments in
the 20 year period. The Department of
Water Supply has separate
projections for this community plan arca

Community Plan

made



and combined projections with the Kihei-
Makena plan. The Wailuku-Kzhului
Community Plan area lies within both the
Wailuku and the Central Aquifer Sectors.

4.3 KIHEI-MAKENA

The Kihei-Makena Community Plan
projects a resident population of 22,900 at
the end of the 20 vyear period. The
combined popuiation for Kibei-Makena-
Wailuku-Kahului-Paia-Haiku in the year
2010 is expected to be more than 67,000.
This growth rate of about 3.6 percent per
year is slightly tower than the 3.8 percent
per year from 1980 to 1986.

Based on the conclusions of the Norman
Saito Report on Central Maui and the
recommendations of the Department of
Water Supply, the total water production
requircments for Central Maui, including
Paia, increase [rom about 15.] MGD in
1987 to about 30.5 MGD in the year 2010.
This is a projected growth rate in water
usage of about three percent per year,

4.4 PAIA-HAIKU

The Paia-Haikw Commuanity Plan projects
a population of about 6,800 people at the
end of the 20 year plan. The Paia-Haika
Community Plan covers lands that are both
in the Ceantral and the Koolau Sectors and
is supplied with water from Central Maui
System (20 percent) and the Makawao
System (80 percent). The projections for
increase in water use for this area are
included ia the expansion planced for both
the Central Maui and Makawao Systems.

4.5 MAKAWAO-PUKALANI-KULA

The Makawao-Pukatani-Kula Community
Plan projected a population of between
17.000 and 20.000 by the year 2000.
However, the Department of Water Supply
has recorded an increase in water usage at
a rate of approximately 4.7 perceal per
year between 1980 to 1987 and therefore.
bas projected water use 10 increase 1o 5.3
MGD from the present 2.4 MGD.

The major source of supply for Makawao,
Pukalani and Haiku comes from the EMI
ditch system through a special agreement
which will be re-acgotiated in 1990.
Though the County can usc as much as 16
MGD, available water can drop to very
low levels during drought, thercfore.
storage needs to be improved.

4.6 HANA

The Hana Community Plan projects a
population increase from 1,400 in 1980 to
2,300 in 2000, a 2.5 percent annual growth
rate. Since water usc has been increasiog
at an aonual rate of two percent, the
Department of Water Supply expects to
limit system developments to onc new well
of approximately .5 MGD pump capacity.

5.0 WATER DEVELOPMENT PLANS

Each of the large water users of Maui has
cooperated with and provided plans to the
Maui Water Code Commitice. These plans
may not yet define type of water source
location or total consumption. Where the
type of water sources are not defined,
groundwater sources are assumed. I[ the
amount of use is not clear, the largest
likely usc is assumed.
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The schedule [or implementation of the
water projects has been deferred with the
exception ol the Department of Water
Supply projects. Lt is premature to specily
dates for waler sources when the project
or development is siill in the conceptual
design phase.

in cases ol water development on the West
side of Maui, future development of
groundwater may involve new techniques
and systems. Though currently
unecoromical relative to existing sources,
these vplivns wmay address the use of
brachisk groundwater sources (such as in
Kihei. Maalaea and Olowalu) for domestic
purposes. Technologies available include
reverse osmosis, electrophoresis and solar-
powered stills. These methods all reduce
the chloride levels in the water from levels
greater than 250 parts per million (PPM)
to acceptable levels belaw 150 PPM.

5.1t SURFACE WATER
DEVELOPMENT PLANS

Surface water development is planned for
the Lahaina and Koolau Sectors.

In Labaina, the use of surface water for
agriculture is being transferred to domestic
and commercial use. The total surface
water use is expected to increase by 0.1
MGD.

in the Koolan Sector, additional
development of the Upper aand Lower
Waiakamoi storage and (trassmission
systems will increase withdrawal from the
watershed by about 8.0 MGD. While only
minimal improvements are planzed for the
intake structures, the improved
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transmission aod storage facilities will
substantially increase the capture of water
which overflows existing storage.

Ao additional 18.3 MGD of agricultural
usage is projected by Wailuku Agribusi-
ness, though no changes in the intakes oc
tolal withdrawal are planoed. The
increase will use available warter not
required for the Wailuku Agribusiness crop
and currently used for other agriculture.

A summary of the changes in planned use
is summarized below and on Plate 9.

CHANGES IN SURFACE WATER USE

SECTOR CHANGE IN USE
Lahaina +0.1 MGD
Wailuku 0.0 MGD
Central 0.0 MGD
Koolau +8.0 MGD
Kahikinui 0.0 MGD
Hana -0.1 MGD

TOTAL: +8.0 MGD

5.1.1 LAHAINA SECTOR

The changes in surface water use planned
for from 1987 to 2010 will cause only a
minor increase in the average withdrawals
from the streams in this sector. Kapalua
will climinate the use of surface water,
replacing up to .61 MGD with wells for
domestic purposes. An additional 1.5
MGD will be withdrawn [rom the ditch [or
an additional golf course at Kapalua.
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The Departmenr of Water Supply will
construct a new {ireatment plaot at
Mahinahina with a capacity ranging from
2.5 MGD to 3.0 MGD, replacing the
unireated water from the Alaeloa intake.
This increase in domestic waler usage will
be compensated by a decrcase in water
available to Pioneer Mill Company. The
net cffect of these changes is projected to
be an increase of 0.1 MGD.

5.1.2 WAILUKU SECTOR

There are no development plans for
surface water in the Wailuku Sector. The
existing use of surface water at Wailuku
Agribusiness is projected to increase [rom
26.7 MGD to about 45 MGD as existing
crop matures. The increased water will
come [rom existing surface water source
capacity presently used for other purposes.

5.1.3. CENTRAL SECTOR

No changes are planned for the Ceatral
Sector.

5.1.4 KOOLAU SECTOR

The Department of Water Supply prepared
a2 County-wide source study for the
municipal water system in February 1988.
The study projected a large increase in
total water consumption ia upcountry
Maui, including Makawao, Pukalasi,
Haiku, Upper and Lower Kula. Based on
these projections, a series of surface water
system improvements are planned.

The present Kamole Treatment Plant will
reach capacity by year 2006. By then, its
capacity will be increased [rom the present
8 MGD 1o the planned 12 MGD.
Additionally. a aumber ol reservoirs and
other source improvements are planaoed for
Upper and Lower Kula. The Upper Kula
improvements include the 36 inch
transmission pipcline (Appecadix Figure 1)
now uader coastruction, a 100 million
gallons reservoir at Waiakamoi (Appendix
Figure 2) now being designed, expaasion
of the Olinda Treztment Plant (Appendix
Figure 3). and the projects listed below
and illustrated io the attached figures in
the appendix.

UPPER.KULA IMPROVEMENTS
PEOC JacT Est. Cost rig

{milliona:

36" Transmission Pipeline $ 7.800 1
100 NG Kahakapao Reservol 13.000 a
Intakes wvest of Walakamel 080 ]
Intake and pipellns repalr -e30 &
Expand olinda Plant te 2.3 NGD +318 L]
S0 NG Nabanalua Xesssrvolry 3.400 a
78 HQ Walhou Reservoir 12.000 ]

These projects will increase the capacity of
the Upper Kula system from the present
.85 MGD 10 about 2.5 MGD to meet the
anticipated consumption of 1.6 MGD.

The Lower Kula improvemcnts include
modilying piping, controls and raising the
walls ol the Piiholo Reservoir (Appendix
Figure 8), improving intakes (Appeadix
Figures 9, 10 and 11) aad building a
treatment plant (Appendix Figure 12).
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LOWER KULA IMPROVEMENTS

EST.COST
PROJECT (Milllenmsy Flg
Raise Pllhole Reservolr walls % €.357 L}

Modify piping & contrels, Plihele .030 L]

Ralocate E. Walilakamel Iintake -239 °
Hew intake., Kallua Strsam .3%0 10
Intakes, 10th Branch, Xailua .390 11

2.% WMGD L. Kule treatment plant 3.%0 12
CcCheck valves, W. & Nld. Puchs -3108 1>

300 MG Kailua reservelr 23.144 14

These projects are expected 1o increase the
Lower Kula system capacity from the
preseat 2.2 MGD to about 6.2 MGD to
meet the expected consumption increase of
4 MGD.

5.1.5 KAHIKINUI SECTOR

No changes are planned for the Kahikinui
Sector.

5.1.6 HANA SECTOR

No significant changes are planned for the
Hana Sector. The Department of Water
Supply currcntly uses a stream source for
0.1 MGD to supply part of Hana Towa and
Koali which will be phased out as soon as
a oew well is installed in the Koali area.

5.2 GROUNDWATER
DEVELOPMENT PLANS

Groundwater development is planned in

the Lahaina, Wailuku, Central, Koolay aad
Hana Sectors.

While total use in the Lakaina Sector

shows a decrease due to reduced agricul-
tural pumping by Pioneer Mill, there is an
increase in domestic use by the Depart-
ment of Water Supply, the HFDC. Kaa-
napali and Kapalua resorts. The net result
reduces withdrawal from the Lahaioa
Sector aquiler by about 2.2 MGD.

In the Wailuku Sector. the Department of
Water Supply will increase withdrawal
from existing wells and install several aew
wells in that sector for an increase in total
withdrawal of about 7.1 MGD.

Several saline water agricultural wells will
be instailed at the Wailea and Makena
resorts for use on golf courses.

Since there is insufficieat low-cost water
available in the Wailuku Sector for the
next 20 year’'s growth, the Department of
Water Supply is working with developers
to extend the Central Maui water system in
the direction of the Koolaus. Withdrawals
of 8.5 MGD of domestic water are
expected by 2010.

A small well is planned for the Hana
Sector to supply small commuaities there.

Chaoges in water usage (Plate 10) are
tabulated below:

CHANGES IN MAUI
GROUNDWATER USE

Labaina Sector - 2.2 MGD
Wailuku Sector +7.1 MGD
Central Sector +2.0 MGD
Koolau Sector +8.5 MGD
Kahikinui Sector 0.0 MGD
Hana Sector +0.2 MGD

TOTAL: +15.6 MGD
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Alternative development plans in the
Central, Labhaina and Kahikioui sectors
may be acceptable within the 20 year span
of the plan since considerable saline water
resources exist in these sectors. While
curreatly not economical, these may prove
to be accepiable il suitable technology
becomes available. Technology in use
elsewhere is capital and eaergy intensive
and.cannot compete with available sources.
However, where other alternatives are too
costly, desalinization

using distillation, reverse osmosis and
electrophoresis will be considered.

Anpother technique to increase total
potable water resources involves the
blending of saline water (250-800 ppm
chloride) with very low salt groundwater.
This mix, with levels of chlorides below
150 ppm, could be used to extend available
water supplies at acceptable costs.

5.2.1 LAHAINA SECTOR

Water development plans in Labaina
include:

- Five wells by the Department of Waier
Supply (Appendix Figure 15)

- Three wells by Kapalua Resort
(Appendix Figure 16)

- A well field of 3 MGD capacity (HFDC)
- Unspecified groundwater sources totaling
4 MGD by the Kaanapaii Resort

(Appendix ligure 17).

Total withdrawais are expected to decrease
by 2.2 MGD from the current 27.9 MGD to

approximately 257 MGD, due o
reductions in use by Picneer Mill.

Based on projections of domestic water use
in the Lahaina Sector, the Departmeant of
Water Supply will develop approximately
4.0 MGD of new source capacity betweean
1987 and 2010 by drilling and installing
five new wells tabulated below. The
approximate sites [lor these wells are
shown in Appeandix Figure 15. HFDC will
also be developing wells for its Lahaina
housing project. When theses wells are
completed, HFDC will tura them aver 1o
the Department of Water.

PROPOSED DWS
LAHAINA SOURCE DEVELOPMENT

Est. Qald;

Cost Yoar Day
Description Nillions) 3tart (Hile:
Honokahua "B* $2.100 1990 .8
Hoookahua “C"* 8.765 1992 8
Honokahua "D" 4.614 1994 8
Hounolua "A° 3.656 1998 8
Horolua "B° 4.185 2002 .8

(*Includes the cost of transmission
pipeline)

The Kapalua Resort now uses surface
water for all applications. Plans call for
converting their domestic system to
groundwater use by putting in three wells
designated Kapalua 1, 2 and 3. Each well
will have a nominal pump capacity of 1.0
MGD. The location of these wells is
shown on Appendix Figure 19. Based on
projected domestic water use, average
withdrawal [or the Kapalua wells may be
up to 2.185 MGD in 2010.



The HFDC is planping a 1 134 acre
residential community in the Labaina area.
The preliminary estimates for the project
iadicate a demand of approximately 3
MGD to be met by sources provided by the
HFDC. Well sites are being considered in
USGS area "B". A well field with a total
capacity of 4 MGD is proposed for the
area between Kahana aod Launiupoko
streams with an estimated capacity of .3
MGD cach.

5.2.2 WAILUKU SECTOR

The Depariment of Water Supply will be
increasing withdrawals from the existing
Wailuku well aed tunne! sources from 15.1
MGD t: 18.0 MGD. This represeals

85 percent of the sustainable yicld of the
lao Aquifer source, supplemcnted by an
additional 2.0 MGD from high level water.

To meet a portion of the expected demaand,
additional wells, with a pumped capacity of
6 MGD, are planned for the Waihee
Aquifer System (Appendix Figure 18).
Although the aquifer’s sustainable yield is
uncertain (nominally stated to be 8 MGD),
current plans call for an average pumping
rate of 4 MGD.

An agricultural developer within the
Waihee boundry plans a groundwater
withdrawal of 0.2 MGD.

5.2.3 CENTRAL SECTOR

The Central Sector, with its high sait
content, is largely used as a source [or
agricultural water and no domestic water
development are planned. Both the Wailea
and Makena resort area plan to install
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New
expected to be an

several wells for golf course use.
withdrawals are

additional 2 MGD.
5.2.4 KOOQOLAU SECTOR

The Koolau Sector, with a poteatial
polable sustainable yield of 186 MGD of
groundwater, is the largest single source of
[uture water for Maui Island. This sector
has an additional non-potabie potential of
16 MGD. Current potable withdrawals
from this aquifer total about .1 MGD.

Since the Wailuku Sector does zot have
sufficient water to meet the next 20 years’
development, plans call for development of
the Koolau aquifer iacluding a
transmission line and a well ficld of about
10.0 MGD capacity (Appeadix Figure 19).
No sites have been identified yet. The
Department of Water also plans to install
a well with a .5 MGD capacity in Haiku
(Appendix Figure 20).

5.2.5 KAHIKINUI SECTOR

No changes are planncd for the Kahikinui
Sector.

5.2.6 HANA SECTOR

The Department of Water Supply is
considering the installation of a small well
at or ncar Koali, Hana to replace an
existing small surface water system. This
well would have a .1 to .2 MGD capacity.
The total groundwater aquifer capacity of
Haoa has been estimated at 133 MGD.
Total installed capacily, today and
projected for the next 20 years, is less than
1 MGD.



6.0 SUMMARY AND CONCLUSIONS

There does not appear to be any danger of
over-withdrawal ol any of the Island’s
aquilers if plans as discussed are followed.

Proposals for water source development on
Maui Island ioclude a total aew surface
source withdrawal of about 26.3 MGD with
most of that increase comieg from the
existing and developed surface water
sources of Wailuku Agribusiness.

This summary plan aod the technical
references should be used as a guide for
future water source plaaning and
development.

The Maui Water Use and Development
Plan must be flexible to accommodate
changing communily ne¢eds, as updated
every five to 10 years in the Community
Plans. This Plan should be updated cither
concurrently or subsequently to reflect
significant change in community plans aod
direction.



MOLOKAI

The Molokai section of the Executive Summary was amended in
July 1990. Bracketed portions are deletions, while underlined
portions are additions.




ISLAND OF MOLOKAI

1.0 INTRODUCTION

Molokai has abundant uadeveloped water
resources oa the east end of the island, and
potential agricultural, housing snd visitor
industry development on the dry west end.
Most of the population resides in or around
the towa of Kaunakakai, on the south
central coast of the isiand. These three
factors are among several considerations for
the planning of Moloksi water sysiems.

On Molokai, there are iwo state water
sysiems, the Moloksi [rrigation System and
the Departmen:’ of Hawailan Home Lands
(DHHL), four couaty systems a1 Ualapue,
Kaunskakai. Kalas and Halswa, and fouwr
private systoms, Kukui (Molokai) Inc.,
Molokai Ranch, Kuslapus asod Kswela
Plaatstion. The National Park Service
also operates s deep well system in
Waibanauy Valley which provides
apnroximately .1 MGD of potsble water 1o
Kalaupspa. Thess systems are gensrally
isolaisd from sach other with a0 provisioss
for interconnection.

Molokai’s populstion is emsit - 6,600
people - and growing slowly. Ia the last
decade, the population grew from 6.049 to
the present figure, an amsual rate of 1.1
perceat per year. This slow popuistion
growth rats is reflective of the community‘s
desires for conwolled growth 0 1he sxteat
that it does not infringe wpon the traditional
socisl, economic and

—
coviroamental qualities of the island as

stated wn the Molokay Community Plan.

1.1  SURFACE WATER SYSTEMS

The majority of water used in the United
States todsy comes from surface water
systems -lakes, rivers, streams and other
forms of water availadle st or near the
surfsce of the land. Surface water
represenis slightly more than half the water
presently used oo Molokai. Surface water
is in use in the ceatral, northeast and
southeast sectors, totaling about 5.05 MGD.
The bulk of that use, 4.84 MGD, is in the
Naortheas: Sector.

1.2 GROUNDWATER SYSTEMS

Grosadwater comes from wells and (unnels
desp below ihe swface. Groundwater
sources do not show any increass in
tarbidity or bactsrial counts wheas it raing.
A total of 4.7 MOD of groundwater is
pressatly used on Molokai and there is an
ostimated poteatial for as much as 83 MGD
if all sowrces of groundwater are fully
wtilized.

3.0 WATER RESOURCES
INVENTORY

Molokai is divided into four aquifer sectors
made up of severs] aquifer systiems. Each
sector 13 believed to operate independently
of the athers. The sectors, as illustrated on
Plate 11, are:
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ESTIMATED

AQUIFER SUSTAINABLE

SECTOR YIELD
Central Aquifer System e
Noribeasi Aquifer System 44
Southeast Aquifer System 24
West Aquifer System ‘4
TOTAL: 83

* 4 MGD sll brackish
** 4 MGD esitimated to be brackish

2.1 SURFACE WATER RESOURCES

INVENTORY

The State Water Commission is respoasible
for providing an inventory of surface waters
and recommendations for excedeat levels
(the amount of wawsr which can be wkes
[rom the stream). Whea wis data is
available it will be incorporated in the mext
issue of the Water Use and Development
Plan. The Msui County uss of surfacs
water for domestic purposes is quantified
and included ia the interim instream
standards. For the purposss of this report,
it is sssumed that the currens wes is oquat w0
the excedent lovels. This is consiswa with
the interim instream Mow standards used by
the Water Commission. Discussion om this
topic is deferred.

3.2 GROUNDWATER RESOURCES

INVENTORY

According to data provided by the State's
geologist, thare is an estimated £3 MGD of
potential capacity (Plats 12) in the four
squifer ssctors. This estimatsd potential
has aot been validated by test wells and has

in

a0t been adjusted for recharge, The

estimated available groundwater resoyrces
are:

Centrsi Sector 11 MGD
Northeast Sector 44 MGD
Southeast Sector 14 MGD
West Sector 4 MGD

TOTAL: *83 MGD

® Actasi water available for development
may differ significantly from the estimated
numbers. Incloded in this towml s
spproximately 8 MGD of non-porable
(brackish) water. which inciludes ¢ MGD
estimated for the central sector and all 4
MQGD estimated for the west secior.

34 WATER USE INVENTORY

For the purposes of this report, ihere are
only two kinds of water - surface and
ground.  Surfece water, a3 mestioned
carlisr, is any watar which shows influence
of waather or athar events om the surface.
Groundwater is everything slse. Water is
cousidered “weed® i the sector where it
originstes, evenw though it may actually be
uwsed in another sector.

AQUIFER 1988
SECTOR SURFACE GROUND TOTAL

Central 01 1.1 1.2
Norntheast 48 2.7 1.8
Southeant 0.1 09 1.0
West

TOTAL 5.0 4.7 9.7



PLATE 12 ISLAND OF MOLOKALI
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3.1 SURFACE WATER USE

INVENTORY

The water used (withdrawn) in each sector
(Plate 13) 15 summarized below:

Central Sector 0.1 MGD

Northeast Sector 4.84 MGD

Southeast Sector 0.11 MGD

West Sector 0.0 MGD
TOTAL: 5.05 MGD

3.1.1 CENTRAL SECTOR

The Central Secior includes the

communities of Hoolehua, Maunawainui and
Kuslapuyu. Both Maunswainui and Xualapun
use surface water to meet part of their needs
for domestic servics. Kualapos is aiso

supplied by Weil #17_which iz currently
ewned by Kukni (Molokai) Ing. The table

below 1dentifies the sarface water nsers snd
usage in this sector;

USER DAILY AVERAGE (MGD)
Kalae 0.03
Maunawainui 0.04
Kualapuu 0.03
TOTAL: 0.10
3.1.2 NORTHERAST SECTOR
USER DAILY AVERAGE (MGD)
Kaunakakai 0.37
Maunaloa 0.04
Molokai Irrigation Systiem 4.43
TOTAL: 4.5¢
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3.1.3 SOUTHEAST SECTOR

USER DAILY AVERAGE (MGD)

Maunaloa 0.08

Kualapuu 0.03
TOTAL: 0.11

3.1.4 WEST SECTOR

No surface water withdrawals are recorded
for this sector.

3.3 GROUNDWATER USE
INVENTORY

The water used (withdrawn) in each sector
(Plate 14) is:

Central Sector 1.06 MGD
Northaast Sector *2.70 MGD
Southeast Sector 0.92 MGD
West Sector 0.00 MGD

TOTAL: 4.68 MGD

®* 2.70 is well water withdrawa from the
MIS wells in Waikola Valley. This potable
ground water in mixsd with the surface
water from Waikolu Valley aad ussed to
service ths agriculiural demands of the MIS.

3.2.1 CENTRAL SECTOR

USER DAILY AVERAGE (MGD)
Kualapuu 0.06
Kukui {Molokai), Iac, 0.60
DHHL 0.40

TOTAL: 1.06

3.2.2 NORTHEAST SECTOR

USER DAILY AVERAGE (MGD)
Molokai Irrigation System 2.70
TOTAL: 2.70
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SOUTHEAST
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ISLAND OF MOLOKAI

1988 GROUND WATER USE INVENTORY
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3.2.3 SOUTHEAST SECTOR

USER DAILY AVERAGE (MGD)
Calapue 0.i8
Kawela 0.32
Kawela Plantanion 0.16
Kamalo Ranch 0.26

TOTAL: 0.92

3.2.4 WEST SECTOR

No groundwater withdrawals are recorded
for thus sector.

40 COMMUNITY PLAN

Unlike Maui, the entire island of Molokai is
tepresented by one Community Plem. The
approved community plsa far Molokai
represents the commuasity's best effort to
fuide the direction of growth ep until the
year 2000. The Coumty's Dspanment of
Water Supply, the County’s Planning
Department and other members of the Water
Code Task Force used ths Motokai
community plan as a guideline ia
developing projecuions for future use.

Ths commwmity plass ¢id oot address the
waler questions directly snd only include
the 20 years from 1980 to 2000. The Wates
Uss and Developmen: Plsa covers the 20
years from 1990 to 2010.

The Molokai commsaity piss inclades total
land and potentinl development in excess of
the year 2000. Far the parpase of this
report, it was assemed that population
growth would continue at the rats suggested
in the commuaity plan. If Department of
Water records suggest otherwise, water use
Srowih raiss wers nssd 10 project potsatial
long-term consumption.
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The Molokai commuaity plaa projec:s ,
population of 10.600 in the year 2000
Based on the 1988 population of 6.600. (h;s
requires a population growth rate of 4
perceat, compared 1o the growih rate in the
past decade which average 1.1 percent per
year. Water consumption has grown art 3
rate of 1.6 percent per year.

4.1 KALUAKO1L

The Kaluakoi Resornt Arsa is comorised of
Approximately 6,700 acres, Approzimately
3.000 acres is owned by Kukui (Moioka1),
lac. (will require substantially increased
water] if build-omt occurs. Kakui projects
the resort’s use will increase from .6 MGD
(two-thirds of

hich is currently regqpired o
irisate its golf coutses) to sbout (2.0} 3.0
MOD by the vear 2010, nnummu



4.2 DEPARTMENT OF WATER
SUPPLY

The Department of Water Supply expects
Wwater use 1a the Kawela-Kaunakakai Water
System to increase from the present 0.69
MGD to sbout 1.6 MGD dy the year 2010.
To meet [this] its projected demand, the
Deparument [is planoing to install] has
drilled an [addiuonal} pew well in 1he
Kualapuu  aquifer. increasing DWS
withdrawal ¢apebility from the present 0.0
to 1.25 MGD. Due 10 slow growth in other
areas served by the DWS and the existing
source (capacity) capacitica for those aress,
90 additional sources ase gurrepily planned
for the service areas of Kalae, Halawa, and
Uslspue. DWS has tentative olana g drill
Another weil ip the Knalaoug Aggifer for
hack-up purposes,

4.3 MOLOKAI RANCH

Molokai Ranch bas piaas for several
developments in the nost 20 years, At
Mausalos, the site of a proposed county
housing project, waler consemption is
cxpecisd 10 Increass from the presest .12
MGD to sbost .28 MGD in 2010. The water
is proposed to come from ihe Kualspun
Aquifer.

Molokai Ranch also pians for development
ot Kuslapun (8 40-amit residestial
subdivision mauks of the Del Momss office.)
Such (growik) developmest is expecied o
increass usage o [.18) 23 MOD by year

2010. The water (will also) lagropesed 19
come from the Kualspen Aquifer.

(Other development propossls by Molokal
Ranch include 80 lots st Pun Kokes, Kipu,
an industrial developmesnt a1 Msuaswainuj
and more aggressive use of the ranch lands.

The first 1wo developments proposs to

obtain their water via purchases from the
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DHHL. also usiag water from the Kualapuy

Aquifer.] (In sddition.) Moiokai Ranch hys
h

In addition, the new owners of Moloka
Ranch are re-evalusting options for
development and uss of their land, which
consists of approximately 52,000 acres.
{for owher water-intensive spplications, |
(Thess new requirements are oot yet
quantified and will be incorporsted in a

later issue of this plan.] Ihey _are

(44) 48  DEPARTMENT OF
HAWATIAN HOME LANDS

The Department of Hawaiisa Home Lands
(plans) doga not have SAY carTent plass o

expand its water sources. [is the oex: 20
years.] The Department has approximately



25.398 acres of land on Molokai aad
currenuy provides water to Hoolebua, Kalse

and Kalamaula. The Kalse ares is serviced

(rom the DHHL potable yvsrem. For the
Ho oleh F b

Qv f

water fr { D

The primary sousces for (he DHHL powuble

4Y3(em sre two deep wells, with a capacty
of 1.7 MGD. [t currenily has s demand of
between .3 and .4 MGD. The projected
demand in year 2010 is & migimom of 1.5
MGD for domestic use. (Based on current
projections, DHHL has not expressed any
need for sdditional domestic source
capacity. The sxpadted usags will grow
{rom the pressas .4 MGD to 2 misimam of
1.5 MGD.) This is within the presens
capacity of the DHHL domestia syscem.

Agricultaral usage (or DHHL s projected 0
incresse from the presest 3.3 MGD to 7.29
MGD by the year 2010. Ihg lates figurs
includes ihe mizimam egricalinrel wawms
estimate of Siace
fwe do not Bave] there are me cless
directions om the sowrcs of that water
(surface or gromad) [or say kaewledgs of
the aquifer it will come from), the
additional sgricaltural water has not deea
included in our projections. However, any
rights of the Hawaliss Home Lands
Commisgion 10 water, [pursueat) pursuama 1o
the Hawaiias Home L{A]snds Commission
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Act will be preserved.

45146  MOLOKAI IRRIGATION
SYSTEM

The Moloksi Irrigation System (MIS), beilt
by the Susis aad funded with Stats and
Federal funds, was buiit sxclusively for
agriculmars. The balance of the federal losn

The present
sysiem has an estimated yield from well and
tuanel sources totaling 7.5 MOD. Operated
by [DOWALD (Division of Water snd Land
Development, Department of Land and

Netaral Resources| the Department of
Asricalinre (DOA), there are plams

increass the capacity of ths sysiem.
Addiciosnl wells to supplemens the thres
existing Waikolu Vallsy wells sre plsaned
by RQAIDOWALD) . DOAIDOWALD] has
yot to provide s scheduls of sowrcs
development projects grfand DOA,] its
estimats of aseded additional wster. Ths
MI3 s _subiect 1o _a_npreferscce i the
Hawaiisa Homes Commission and leasess of
the Ackpursnani o Section 168-4 HRS (Scc

Appeadiz Bl As sddidoasl .37 MGD will
atso be available for the MIS when the

Deparument of Watsr Supply placss the new
Kuslapuu-Kaunskskai well in operation.



[4.6] 48  ALPHA U.S.A.
(This company] Alpha U.S.A. bas purchased
(over 6,000 acres] approximately 6,300

acres on the west end of Molokai. Its
property s adjacent to [Kaluzkoi] the
Kaluakoi resort and Molokai Ranch land.
Thus land |y curreatiy zoned sgricultural g3
t $ nding R 1 4

agees of the Kalugkol rejort, 3nd has oo
water consumption. [Alpha U.S.A. has not
provided definite plans for this area.]
(Potential consumption couid be as high as
one 1o two million gallons per day.) (Water
and other requirements will be included

whes availadle.] Alpha proigcts shat it

ffffﬁlfﬁ

5.0 WATER DEVELOPMENT PLANS
There are six potantial large-scals nsers of
waist oa Molokai: DHHL, Molokal
Irrigation Sysiem. Desparmment of Water
Supply. Molokai Rasch, Kakal (Molokai)
Inc. and Alphs U.S.A.

Each of these esers is at & differest stage is
their individual water development plans.
In the cases of Kukui (Melokai) Inc, Alphs
U.S.A. and Molekai Ranch, there are major
uncerizinties in their fetwre requiremnents
due to recent changes in ownership,

5.1 SURPACE WATER
DEVELOPMENT PLANS
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There are 00 plans for development of

additionsl surface water resources on
Moloksi. Preseat plans are to change all
surface domesuc water 1ystems (o

grouadwater sources. This will result 1n o
total decrease of surface water use for
domestic applications from an tversge of
5.05 MGD 10 4.8 MGD. Aay surface water
made available will probably be put 1o
agricultural use. The table below and Plate
15 summarize the changes:

CHANGES IN MOLOKA!
SURPACE WATER WITHDRAWALS

Contral Sector: - 0.10 MGD
Northeast Sector: - 0.41 MGD
Soatheast Sector: - 0.08 MGQGD
West Sector: - 0.00 MGD
TOTAL: «0.62 MGD
$.3 GROUNDWATER
DEVELOPMENT PLANS

New groundwater sources are planned for
the Noribesst Sector aquifers. None are
pizemed for the cemtral, sowtheast or west
sectors. although soma incresse in uwse of
existing somrces will ke place in the
Southesst. The propossd chasges ars
summarized below sad on Plate 16:

CHANGES IN MOLOKA!
GROUNDWATER WITHDRAWALS

Cantral Soctor: 5.60 MGD

Northeast Sector: 0.00 MGD

Sountheast Sestor: 0.05 MGD

Went Sectovr 0.00 MOD
TOTAL: 5.63 MGD

$.2.1 CENTRAL SECTOR

The major changes in use in the Central
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PLATE 16

ISLAND OF MOLOKAI

YEAR 2010 GROUND WATER USE
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Sector are:

USER CHANGE IN USE
Departmeat of

Hawaiian Home Lands 1.10 MGD
Dept. of Water Supply 1.25 MGD

Molokai Ranch 0.80 MGD
Kalyakot Res, 2.40 MGD
TOTAL: 5.55 MGD
The 1ota) sustainable vyield from (he

Kualapuu Aquifer is expected to range from
5 v & MOD. Tho total projected
withdrawal from the Ceatral Sector is
projected st $5.31 MGD. Since Kukui
(Molokai, Inc., Molokai Ranch and Alpha
U.S.A. are working on developman: plans,
extension of the wator system outside the
Kuslspuu Aquifer is necessary. It appears
likely that other aquifers in thas sector will
need 10 be tspped to musc estimoted
demand. uniess either: surface water
development or, desalinazation proves 10 be
8 visble tliernstive.

{The Departmsunt of Hawaiisn Home Lands
expects to increase its usage from the
prosant .4 MGD 10 about 1.3 MQD by the
year 2010. Since this is within the preseat
capacity of its sysurms, mo mew wells are
planned to accommodase this incranss of 1.1
MQD.}

{The Department of Water Supply presenily
uses about .37 MOD from the M1$ w0 supply
Kaunakakai. This water will be replaced in
1990 with watsr from a ssw well at
Kualspyn. Ths Depurunent projects water
demand t0 increase 10 1.6 MQD by the year
2010 for the Kawela-Kaunakaksi sysiem, ap
from the presemt .69 MGD. Whils the
Department bas systems st Kaise and
Uslupre, 0o significant increase in these
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" Kaluakoi.

areas is expected. Ons additional weill will
be developed to mest the increased demand
in Ksuoakakai and 0 provide adequare
backup. This well is tentatively planned for
the ares behind Kavnakakai.)

{Molokai Ranch expects imcreases in
demand in several of their private systems. -
Ths watar source for the present Maunasloa
tystam comaes from six siream diversions
and a meunel, with a minimram flow of about
-11 MOD. To mest the future requirements
of Maunaloa, Molokai Ranch proposes 1o
take approximatsly .95 MGD from the
pipeline which will de installed by Kuokui
(Moloksi), Tnc. snd DHHL 10 serve
These uses, already partially
supplied from Kaizakoi and DHHL are:

(SYSTEM PRESENT 2010
UsE Usse
Maunsloa 120 MOD 280 MGD
Kualapus .120 MGD 250 MGD
Kipu .020 MGD .094 MGD
Maaawalani .01S MOD .310 MGD.
9534 MGD)

TOTAL:

(The Kaluakoi Corporation was purchased
by Kukwi (Moloksi), Ime. Currest
coasumption at Kalsakoi aversgss .6 MOD,
two-thirds of which is used for golf course
irrigation. Projecisd demand for Kaluakoi



15 2.0 MGD 18 2010.)

(Alpha U.S.A., a aew corporauon,
purchased spproximately 6,000 scres on the
southwest part of the island, Currently, this
land 13 not 1n use and there is no substanual
waler consumpton. While there may
eveniually be a large demand for water from
these tands, Alpha bas not yet formulated
any definite plans for cither land or water
sysiem development.]
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water 10 be used for golf course irngation.
§.2.2 NORTHEAST SECTOR

No projects are planned for the Northeast
Sector.

5.2.3 SOUTHEAST SECTOR

No projects are planned for the Southeast
Sector.

£.2.4 WEST SECTOR

No projects are planned for the West Sector.

6.0 SUMMARY AND CONCLUSIONS
The water systems on Molokai will be
undergoing a major transition ia the next 20
years. The majority of the water presently
used for domestic systems comes [rom
surface sources. By the year 2010, if the
plans above are implemented, all domestic
water systems will be supplied by
groundwater. This implies major changes in
the cost structure of all domestic water
suppliers. Current supply costs from
surface water are relatively low. Future
costs for water {rom deep wells will be
much higher for both private and municipal
systems,

It is strongly suggested that the major
landowners, waler users, suste and county
ageucies, and community interest groups
coordinate their efforts to develop
Molokai's water. Thero are many water
sysiem options at present, and development
options as well. The development of
meaningful approaches 1o the selection of
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the most appropriate option will depend on
the efforts of all eiements of the Moloka:
community.

[t is also evident that the projected demand
from the Kualapuu Aquifer exceeds that
aquifer's  sustainable yield, f the
geologists' cstimates of 5 10 8§ MGD are
used. Prudent and carcful development will
be required to ensure that the aquifer’s
limits are not exceeded. Planning for the
future must include coatiogency plans to
develop other sources of water. There is no
margin between the estimates of sustainable
yieid and the projected water demands on
the Kualapuu Aquifer.

The long-term estimated sustainable yield
for the Island of Molokai is approximately
83 MGD (including sbout 8 MGD of
brackish aquifer). This represents many
potential years of water source development
for agricultural and domestic purposes.

FUTURE ISSUES AND OPPORTUNITIES

The island of Molokai has a rich heritage of
native Hawsiian Culture, many square miles
of open spaces suitable for many
recreational and agricultural pursuits, and
lazge poteatial water resources. The desire
of the people of Molokai to maintain their
way of life is paramoannt to the appropriste
application of the goals community plan.
The meaningful coopersiion of all the
parties, major land owners, water users,
community interest groups and State and
County sgencies is required for the people
of Molokai to preserve their way of life.
The issues relating to water 4are an
important part of the total picture. The
resources are there. Are they to be
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developed, and how? This Water Use and
Developempt Plan has left many of these
queéstons unaaswered, hecauss (he
commuonity has 10 define the answers first,
before an attempt can be made to implement
therr desires,
fin te, i
for l : n

47a
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ISLAND OF LANAI

1.0 INTRODUCTION

The Island of Lanai has a land area of
90,000 acres (141 square miles), spread
somewhat irregularily around the peak of
a single volcano. Most of its 2,200 people
live in Lanai City on the central plateau
just below Lanaihale, the volcanic peak.
Ceatrally located, the community services
the pineapple fields that extend over the
central plateau.

The remainder of the population is in
small communities along the share. The
largest of these surrounds the Kaumalapau
barge harbor which handles outgoing
pincapple and incoming goods. Along
Manele and Hulopoe bays are a small boat
harbor and park. Along the castern
windward shore are a few kuleanas and
land holdings which make uwp the two
percent of the island not owned by Castle
and Cooke, lac.

Castle aand Cooke, In¢c. owns and operates
the piocapple plantation, ose of the
world's largest, and is the oaly major
employer on the island. Labor
requirements have decrecased as the
industry has become more mechanized and
the population has declined as younger
people leave for employmeat opportunities
clsewhere.
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1.1 SURFACE WATER SYSTEMS
There are no surface waler systems in use
oo Lanai.

1.2 GROUNDWATER SYSTEMS
Castle and Cooke, Inc. is the only waler
supplier oa the island. It supplies
domestic water through the Maunalei
sysicem as well as agricultural water for the
plantation. As the water purveyor and a
registered public utility, Castle and Cooke,
Inc. must meet the requirements of the
Safe Drinking Water Act. The Maui
County Department of Water Supply.
though nominally responsible [or public
water systems, does have any
operatioas or responsibilities oa the Istand
of Lanai,

aot

2.0 WATER RESOURCES SUMMARY

The island is divided into [our aquifers
sectors. The Central Sector covers the
circular region around Lanaihale. Mahana
Sector includes the semi-circular region on
the north half of the island. Kaa Sector is
the southwest part of the island and
Kamao Sector, the southeast (Plate 17).
Each sector is divided
systems. The sectors and their associated
systems are:

tnto secveral



PLATE 17 ISLAND OF LANAI
AQUIFER SECTORS

MAHANA

CENTRAL

o~ Kamao
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AQUIFER AQUIFER CLASSIFI-
SECTOR SYSTEM CATION #
Central Windward 50101
Leeward 50102
Mahaoa Hauola 50201
Maunalei 50202
Paoma 50203
Kaa Honopu 50301
Kaumalapau 50302
Kamao Kealia 50401
Maancle 50402

2.1 SURFACE WATER RESOURCES
INVENTORY

The State Water Commission is responsible
for providing an inventory of the surface
waters and recommendations for excedent
levels (the amount of water which can be
taken from the stream). The State has yet
to provide the Couaty of Maui with the
numbers required for long-term planning
in this area. The data will be incorporated
in the next issue of this plan.

The Maui County use of surface water for

quaatified and
in-stream

domestic purposes s
inciuded in the inoterim
standards. For the purpose of this report,
it is assumed that the current use is cqual
to excedent levels. This is consistent with
the interim in-stream f{low standards used
by the Water Commission. Discussion of
this topic is deferred.

2.2 GROUNDWATER RESOURCES
INVENTORY

The principal potable water on the island
comes from a high level aquifer in the
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Ceatral Sector. This aquifer has an
estimated sustainable yield ol between 6
and 6.2 MGD. according 1o data provided
by two independent studies. Agquifers in
the other sectors are brackish (oon-
potable). The cstimated sustainable yiclds
for afil the sector are identified below and
on Plate 18,

Central 6.0 Million Gallens/Day
Mahana N/A Million Gallons/Day
Kaa N/A Million Gallons/Day
Kamao N/A Million Gallons/Day
TOTAL: 6.0 + Million Gallons/Day

These numbers represent the potential
groundwater source unadjusted for
recharge. The Ceatral Sector adjustment
may need to be made to determine the

practical sustainable yield.

3.0 WATER USE INVENTORY
For the purposes of this report, Lhere are
only two kinds of water - surface aad
groundwater, Surlace water, as mentioned
carlicr, is any water which shows influence
of weather or other events on the surface.
Grouadwater is everything clse. Water is
considered “used® in the sector where it
originates although the water may be
actually applied somewhere clse. All
sources ideatified in Lanai are presently
classified as groundwater.

SURPACE WATER USE
INVENTORY
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There are no sutface water sources ip use
on the Island of Lapai.



PLATE 18 ISLAND OF LANAI

1987 POTENTIAL GROUND WATER
SUSTAINABLE YIELD

Central
6.0 MGD

Kamao
0.0 mco N

(
LEGEND
CROUND
0.0 MGD
Kamao
00 oo I
WATER
\ MGD — MILLION GALLONS PER DAY )

TOTAL: 6.0 MILLION GALLONS PER DAY
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3.2 GROUNDWATER USE

INVENTORY

The domestic water [or Lanai is supplied
from the Central high level aquifer [rom
Upper and Lower Tuoneils. Shafts #2 and
#3. Well #6. also in this aquifer, has been
dug and is ready [or production. Current

domestic and commercial usage is .38
MGD.

Water {or pincapple is also supplied {rom
the same Central bigh level aquiler. Wells
#1 through #5 and Shalt #3 are in
production and used for irrigation. The
current average use is 2.4 MGD.

Total current use is 2.78 MGD, all from
the high-level source,

4.0 COMMUNITY PLANS

The two attributes valued most highly by
the Lanai residents were:

1) the environment (pleasing climate,
attractive landscaping, good
drinking water and absence of air
and water pollution)

2) and its social qualities (stabie, small
town atmosphere, low crime rate,
lack of pressure and a healthy
environment for children).

The two major problems areas were:

1) the island’s dependence on one crop
(pineapple) with the resulting
decline in jobs, the leaving of their
children and the high cost of fiving
in a shrinking economy, and
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2) the serious constraints in basic ser-
healh,
cultural programs.

vices of education and

Based on these coocerns, the community
plan empbhasizes:

a. development of tourism as a secoadary
economic activity.

b. encouragement of meore diversified
agriculture,

c. corcentration of any population growth
in Lapai City, and

d. discouragement of special permits io
State Agriculture and Rural Districts.

Project districts were to be established in
Koale and at Mancle Bay.

Based these original plaas, the
projected population was expected to reach
4,500 in the year 2000. When the plan was
developed in 1980, poputation bad dropped
to 2,119. Current population (1988) is
2,200.

on

The Lanai Company, a subsidiary of Castle
and Cooke Ltd., has started coastruction of
resort [acilities in the two project districts,
Koale and Manele Bay. The projected
population growth is simiiar to tkat
projected in the commuaity plan, with
population reaching a level of 4,500 in the
year 2005 and 4,800 in year 2010. Most of
this population growth will come from acw
workers at the resort, the return of out-
migrant children to Lanai and a reduction
in the out-migration rate.



5.0 WATER DEVELQPMENT PLANS

To meect the demands for water resulting
from the development of the two resorts,
the Lanai Company bas projected water
usage from the Center high level source as:

Domestic 1.0 MGD
Pineapple 1.8 MGD
Commercial 0.25 MGD

Laadscaping:
Koele Hotel 0.18 MGD
Koele Goll Course 0.25 MGD
Hulopoe 0.0 MGD
Manele Golf Course 0.00 MGD
Maopele Bay 0.23 MGD
TOTAL: 3.86 MGD

To meet this increased demand, Wells #6
and #7 have been drilled and are ready to
go into production. Wells #8 and #9 are
being drilled.

Additional, non-potable sources will be
used for landscape watering as below:

Manele Golf Course 0.8 MGD
Community Gardens & Other 0.4 MGD

TOTAL: 1.20 MGD
Well #10 is under construction in Manele

as an exploratory well to supply landscape
watering in this area.

6.0 SUMMARY AND CONCLUSIONS

The plans for development are consistent
with the commuaity plan. There appears
to be sufficient water to meet the
development peeds, if 1the geologist
estimates are correct. There are two
cautions:

- Geologists numbers are estimates. The
actual water available that can be ccon-
omically developed may differ.

- There is only one potable water aquifer
for the island. Extreme caution is
suggested to prevent damage to the aquifer
or contamination by agriculiural chemicals.

Since the projected use totals 64 percent of
the total estimated sustainable vyield,
incremental development of the projects
and substitution of non-potable ground-
water for potable groundwater is suggested
wheoever possible.
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ISLAND OF KAHO’OLAWE

1.0 INTRODUCTION

Kaho'olawe, located approximalely seven
miles southwest of Maui's Makena, has an
area of 28,000 acres (45 square miles) and
rises 1,500 feet at its highest point,
Moa'ula. The island, which once had an
ancient oalive Hawaiian seitlement, was
more recently a canch. Curreantly
uniohabited except for a Navy contingent,
the island is used as a target for naval
aircrafi and ships. It has a very sparse
groundcover and recurring erosion.

The entire island is in a State Consccvation
District, is listed as an Archeological
District on the National Register of
Historic Places and is a Special
Management Area under the Hawai'i
Coastal Zone Act. Now wunder the
jurisdiction of the U.S. Navy, joint use and
management of the island’s resources is
provided through a Consent Decree with
the Protect Kaho'olawe 'Ohbana and a
Memorandum of Understanding with the
State of Hawai'i.

2.0 WATER RESOURCES SUMMARY

There are no developed water sources on
Kaho'olawe. However, there is potential
for further exploration. Geologists divide
the island into these aquifer scctors:

AQUIFER
SECTOR

AQUIFER CLASSIFI-
SYSTEM CATION #

NOT YET AVAILABLE

2.1 SURFACE WATER RESOURCE
INVENTORY

The annual runoff om Kaho'olawe is
cstimated at 58,300 acre-feet. This
corresponds to about 24 inches of rain a
year. Historically, surface water
catchment served as the primary source of
water. Due to the deforestation of the
island and extreme sediment loadiag,
surface catchment is not currently feasible.

2.2 GROUNDWATER RESOURCE
INYENTORY

There are two types of groundwater on
Kaho'olawe - the newly discovered dike
impounded source and a historically
developed basal source. The actual yield
and the quality of the groundwater is not
known and needs further investigation.



The basal lens has been wvsed in historic
times. [t was tapped by wells and became
brackish in the early 20th century.
Because of the preseat degraded siate of
the Kaho'olawe surface environmeant,
surlace recharge of the aquifer is very low.
Sustainable yield is also probably very
low.

The volume of the dike water is estimated
between 65.865 and 263,463 acre-feet, or
21 to 86 billion gallons. It may be high in
dissolved solids and must be investigated
to determine quality, quantity and
potential use,

3.0 WATER USE INVENTORY
Nearly all water presently used s
imported. Present annual consumption is
344,720 gallons. This water is used by the
military (316,000 galloas per year) and by
Protect Kaho’olawe 'Ohana (27,920 gallons
per year).

4.0 COMMUNITY PLANS

The Community Plan for Kaho'olawe has
four general principles:

a) Preservation of archeological sites

b) Erosion coatrol and reforestation

c) Eradication of goats

d) Return of the island to Maui County
control

To fulfill these general principles, there
are proposals for clearing areas of
unexploded ordinance, building trails to

provide access, replanting and
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reforestation, and construction of several
permanent base camps. The following
annual water consumption is anticipated 1o

meel these needs in the next several years:

Gallons

Base Camp Development 90.000
Hiking Trails/Cultural Use 1.000
Fire Suppression 54.000
Educational/Scientific 1,500
Revegetation 350.000
Military Use 316.800
TOTAL: 813,300

Demand is expected to increase by 25
percent to about ome million gallons per
year by the end of the 20 year period.

5.0 WATER DEVELOPMENT PLANS

There are four sources of water that can
be developed to satis{y the water needs of
Kaho'olawe, Each of the four -
surface/rain  catchment,
importation and dcsalinization - can be
developed to meet various requirements.

groundwater,

5.1 GROUNDWATER
DEVELOPMENT

The program’s first stage is the design and
implementation of a drilling program to
determine the water available from the
diked water and the basal
aquifer.Estimated cost is $1,223,800.



5.2 SURFACE/RAIN WATER

The renovation ol existing catchments and
storage structures at Kuhe'e'ia and Ahupu
is suggested. Collection of approximatcly
120.0600 gallons per year is projected. The
O’haca has built two demonstration rain

catchment/storage facilities with
approximately 3,000 galloas capacity.
Extensive construction of similar

additional facilities is also planned.
5.3 DESALINIZATION

Desalinization of approximately 70,000
gallons per year at the [our proposed base
camps is also proposed. Estimated unit
cost is $21,500 per camp. Aaaunal
operation and maintenance cost s
estimated at $70 per 1,000 galions.
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5.4 IMPORTATION

Water importation is fecommended 10 meet
the ongoing water demand for military use.
Anaual cost to the Navy is approximatcly

$88.000 or $280 per 1,000 galloas.

6.0 SUMMARY

The needs of Kaho'olawe can be met with
a relatively low level of funding by making
use of existing water resources and careful
use of pre-existing structures. The island
can also provide valuable information on
the re-generation of a previously

overdrawn and damaged aquifer.
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ORDINANCE NO. 1948

BILL NO. 84 (1990)

A BILL FOR AN ORDINANCE AMENDING
CHAPTER 2.88A OF THE MAU{ COUNTY CODE PERTAINING
TO THE WATER USE AND DEVELOPMENT PLAN

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUI :

SECTION 1. Chapter 2.88 of the Maul County Code Is

repealed In [ts entirety.
SECTION 2. Title 2 of the Maul County Code Is amended by

adding thereto a new chapter to be designated and to read as

follows:

“Chapter 2.88A

ADOPTION OF THE WATER USE AND DEVELOPMENT PLAN

Sections:

2.88A.010 Definitions.

2.88A.020 Purposs.

2.886A.030 Adoption of the plan.
2.88A.040 Application of the plan.
2.88A.050 Amendment.

2.88A.080 Severabllity.

2.88A.010 Definitions. *Board® means the board

of water supply of the county of Maul.

"Commission® means the commission for water
resource management of the state of Hawall.

"Councli® means the council| of the county of Maul.

"County" means the county of Maul, a political
subdivislion of the state of Hawall.

"Director® means the director of water supply of

the county of Maul.
“Plan" means the water use and development plan

for the county of Maul, comprised of the technical

report and executlive summary.
*State water code®™ means chapter 174C, Hawall

revised statutes.



2.88A.020 Purposs. The purpose of the plan is to
meet the mandate of the state water code realative to
statewide water resources planning; more specifically,
to ald the commission and the county of Maul In the
conservation, develiopment, and use of the water
resources of the county.

2.88A.030 Adoptlon of the plan, The counci |

hereby adopts the plan, and any future revision,
amendment or modiflication of the same, pursuant to

sectlion 2.88A.060 of this chapter, shall be deemed
part of the plan without further adoption or amendment
to this ordinance and wiliil be Incorporated into this

chapter by references.

2.88A.040 Application of the plan. The plan
shal! serve as a guldeiine to the councit, the board

and all other agencles or departments of the county
(a) In approving or recoomending to other agencles the
use or commitment of the water resources In the county
and (b) in using public funds to develop water
resources to meet exlisting or projected future demands
on the public water system as set forth In the plan.

2.88A.080 Amendment. A. |f a proposed community
plan amendment wliil I(mpact the plan, the director
shaill initiate any necessary plan amendments.

B. An amendment to the plan proposed by the
councll, the director, or any agency shall be referred

to the board for Its review and recommendation. The
board shail hoid appropriate public hearings on the
proposed revisions or amendments and shall transmit

them, with Its findings and recommendations to the
council. Within forty-five days of receipt of a
proposed amendment, the council shatl! approve the
amendment by ordinance. I|f the councll falls to act
within forty-tive days, the amendment shal! be deemed
disapproved.

C. The mayor shall appoint a nine-member task
force to be ochalred by the director to assliat the
board with the review and amendment of the plan
whenever the planning director recommends revisions to
the general plan pursuant to section 8-8.3.3 of the
revised charter of the county of Maul. The task force
shal! recommend to the board amendments to the plan so
as to be consistent with any community plan amendment.

2.88A.080 Severabllity. The Invalldity of any
word, section, clause, paragraph, sentence, part or
provision of this chapter ahall not affect the




validity of any other part of this chapter which can
be glven effect without such Invalld part or parts.®

SECTION 2. This ordinance shall take effect upon Its

approval.

APPROVED AS TO FORM AND LEGALITY:

HOWARD M. FU IMA
Deputy Corporation Counsel
County of Maul
use/ords/epg



WE HEREBY CERTIFY that the foregoing BILL NO. 84 (1990 )

1. Passed FINAL READING at the meeting of the Council of the County of Maui, State of

Hawaii, held onthe Sth  dayof October , 1990 | by the following votes:
Linda Goro Patrick S. Howard S, Alica L. Ricardo Wi K. Vel : Joe S.
CROCKETT | HOKAMA | KAWANG | KIHUNE LEE MEDINA | NiSHIKI | SaRTos | TANAKA
LINGLE Chairman Vice-Chairman
No Aye Aye Excused | Aye Aye Excused Aye Aye

2. Was transmitted to the Mayor of the County of Maui, State of Hawaii,on the  Sch day
of October , 1990

DATED AT WAILUKU, MAUI, HAWAIL this 5ty dayof ctober 1990
o~ E
9 ;‘..
M3 GOHO HOKAMA, CHAIRMAN
= Council of the County of Maul
“ i |
A X
3o I A
el s) T. YAMABOTO, COUNTY CLERK,
Lo County of Maui

THE FOREGOING BILL IS HEREBY APPROVED THIS 7 2 DAY OF OCTOBER . 19 90.

MW

HANNIBAL TAVARES, MAYOR,
County of Maui

1 HEREBY CERTIFY that upon approval of the foregoing BILL by the Mayor of the County of

Maui, the said BILL was dengmted as ORDINANCE NO. 1948 of the County of Maui, State
of Hawaii,

:( ! :,, g
Passed First Reading on  September 21, 1990. DARYL 7. YAMAMOTO, COUNTY CLERK,

Effective date of Ordinance October 19, 1990. County of Maui

| HEREBY CERTIFY that the foregaing b 8,1rue and correct copy
of Ordlnance No. 1948 , the original of which ks oa fite In
the Offics of the County Clerk, Couaty of Maul, Siste of Hewsil

Dsted st Wailluku, Hawall, oa

REC l;i' £
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Haw Ha a W
The State Water Code enacted by the 1987 State Legislature
requires the Water Resource and Management Commission te
formulate the Hawaii Water Plan. The Hawaii Water Plan will
consist of four elements:

1. Water Resource Protection

2. Water Use & Development

3, State Water Project

4. Water Quality

The Water Use and Development Plan as provided in Sections
13-170-30 and 31 of the Hawaii Administrative Rules, Department
of Land and Natural Resources adopted in May, 1988, reads as
foliowa:

"A water use and development plan shall be prepared by
each separate county and adopted by ordipance setting forth
the allocation of water to land use in that county.”

"gach county water use and development plan shall
include but not be limited to:

(1) Status of county water and related land
development including an inventory of existing water uses
for domestic, municipal, and industrial users, agriculture,
aquaculture, hydropower development, drainage, reuse,
reclamation, recharge, and resulting problems and

constraints;



(2) Puture land uses and related water needs: and,

(3) Regional plans for water developments including
recommended and alternative plans, costs, adequacy of
plans, and relationship to the water resource protection
plan and water gquality plan.”

The nine recently adopted Community Plans covering all
of Maui County were used as the foundation documents to

determine land and water uses.



Copmunity Plans of the County of Maui

The County of Maui includes the islands of Maui, Lanai,
Molokai, and Kahoolawe. Por planning purposes, the entire
County was further divided into nine community planning
regions. The locations of the regional plans are shown on Page
viii. As of December, 1987, the Maui County Council has
adopted by ordinance all nine regicnal community plans as a
current and comprehensive guide for future growth and

development.

County of Maui
Nine Community Plana
and Date of Adoption

Island of Maui
Wailuku-Kahului Community Plan - December, 1987
Kihei-Makena Community Plan - July, 1985
Lahaina Community Plan - December, 1983
Paia-Haiku Community Plan - April, 1983
Makawao-Pukalani-Kula Community Plan - October, 1987
Hana Community Plan - July, 1982

Island of Molokai
Molokal Community Plan - January, 1984

Island of Lanai
Lanai Community Plan - April, 1983

Island of Kahoolawe
Kahoolawe Community Plan - Juns, 1982



MAUI COUNTY

COMMUNITY PLAN

DISTRICTS

EXHIBIT

SOURCE: GENERAL PLAN



COUNTY OF MAUTI
WATER USE AND

DEVELOPMENT PLAN

ISLAND OF MAUTI

v

LamAi

a ISLAND OF MAUI

RANOOLAWE

.
LOCATION MAP



TABLE OF CONTENTS
ISLAND OF MAUI

Page
WATER USE & DEVELOPMENT PLAN - Introduction 1
HUNICIPAL & MAJOR PRIVATE DOMESBTIC WATER BYSTEMS
General 2~-3
N 8 )
Exiating Uses & Bources 4-9
Future Demands 10
Development Plans 11-14
W
Existing Uses & Sources 15-21
Future Demands 22-23
Development Plans 24-26
W
Existing Uses & Sources 27-30
Future Demands & Summary 31-33
Development Plans 34-50
W
Existing Uses & Bources 51-56
Future Demands 57
Development Plans 58-60
L N 1C
Existing Uses & Sources 61-64
Puture Demands 68
Development Plans 66-69
V.
Existing Uses & Sources 70-71
Future Demands 72
Development Plans T73-76
L
Existing Uses & Sources 77-78
Future Demands 17
Development Plans 79-81
oT S
Wainee, Olowalu and Lahainaluna High School
Water Systems 82-83
MISCELLANEOUS WATER SYSTEMS 84

T-1



PRIVATE AGRICULTURAL WATER SYSTEMS
Summary of Withdrawals for Agricultural Water Use 85-86

INVENTORY OF EXISTING SCURCES - SUMMARY
Existing Agricultural Crop System Sources

HC&S Co. - A&B Inc. 87-90
Wailuku Agribusiness 91-92
Maui Pineapple Company, Ltd. 91
Pioneer Mill Co.., Ltd. 93-94
Existing Agricultural Non Crop System Sources
Graging Areas 95-96
Landscaping Plants, and Parks 37-98
U ND 99
DEVELOPMENT PLANS 99A
INDUSTRIAL & MISCELLANEOUS SYSTEMS 100-104
Existing Uses and Sources 100-104
Future Demands 103
WITHDRAWAL BY AQUIFER SECTOR-AQUIFER SYSTEMS
Introduction 105-106
Total Withdrawal for Island of Maui - 107-108
Withdrawal for Municipal use 109-110
Withdrawal for Agricultural Use 111-112
Withdrawal for Miscellanecus Use 113
Groundwater Withdrawal by Aquifer Sector-System 114-~120
FUTURE STUDY AREAS 121
REFERENCES



Exhibit

Page

A Municipal & Major Private Domestic Water System 3
Service Area and Community Plan Regions

B Central Maui Water System 7
Service Area

o Central Maui System 8
Existing Sources

D Central Maui Water System 9
Schematic for 1987

E Central Maui System 13
Waihee-Kahakuloa Well $1 & §#2

F Central Maui System 14
East Maui Sources

G Makawao Water System 17
Sexrvice Area

H Kailiili Water Source 19

1 Makawao Water System 21
Schematic for 1987

J Makawao Water System 23
Schematic for 2010

K Makawao Water System 26
Haiku Deep Well

L Kula Water System 29
Service Area

M Kula Water System 30
Schematic for 1987

N Kula Water System 32
Schematic for 2010

O-AB Kula Water System

0 36" Transmission Pipeline k¥

P Intakes W. of Waiakamoi 38

Q Fix Waiakamoi Intakes and Pipe 39

R 100 M.¢. Kahakapao Reservoir 40

s Expand Olinda Treatment Plant 41



Exhibits Page

T 50 M.G. Mahanalua Reservoir 42
U 75 M.G. Waihou Reservoir 43
v Check Valves, W & M Puohe 44
W Relocate E. Waiakamoi Intake 45
X Intakes, 10th Branch Kailua 46
Y New Intake, Kailua Stream 47
Z Raise Piiholo Reservoir 48
Walls - Modify Piping and Controls
AR 300 M.G. Kailua Reservoar 49
AB 2.5 M.G.D. Lower Kula Treatment Plant 50
AC Hana Municipal and Private Water System, 53
Existing Sources - General
AD Keanae Water System 54
Existing Sources
AE Nahiku Water System 55
Existing Sources
AF Hana Municipal System 56
Existing Sources
AP-1 Hana Municipal System 60
Hamoa Well
AG Lahaina Municipal and Private Water Systems 62
Existing Area
AH Lahaina Municipal System 64
Existing Sources
Al Lahaina Municipal System 69
Planned Water Sources
AJ Kaanapali and Kapalua Water Systems 71
Existing Sources
AK Kaanapall Water Corporation 76
Potential Source Area
AL Honokohau Ditch 78
Existing Intakes and Distributions
AM Kapalua Water Company 81
Domestic Development Plan
AN Olowalu Water System 83

Existing Domestic System

T-4



Exhibit

AQ

AP

AQ

AR

AS

AT

AU

AV

AW

Page

Hawaiian Commercial & Sugar Company 88
Irrigation System and State Water License

Hawaiian Commercial & Sugar Company 89
Irrigation Well

Wailuku Agribusiness Co., Inc. 91
Irrigation System

Pioneer Mill Company 94
Irrigation System

Makawao-Kula-Kahikinui 96
Grazing Area and Sources

Golf Courses - Central Maui 98
Existing Sources

Industrial and Miscellaneous Use 101
Existing Lahaina Sources

Industrial and Miscellaneous Use 104
Existing Middle Maui Sources

Aquifer Classification 106

Island of Maui



WATER USE & DEVELOPMENT PLAN FOR THE [SLAND OF MAUIL
This report includes the following:

unicipa riv ic Wat te

A. A brief description of the present water usage and
sources of the supply.

B. Future water demand projections,.
C. Development plans.
Agricultural Water Systems

A. Inventories of present water usage and sources
of the supply.

B. Puture water demand projections.

C. Development plans.




MUNICIPAL AND MAJOR PRIVATE DOMESTIC WATER SYSTEMS
Genera],

The County of Maui operates five separate water systems on
the island of Maui. They are:

Central Maui Water System
Makawao Water System

Kula Water System

Hana Water System
*Lahaina Water System

Exhibit A shows the approximate service areas served by

these municipal water systems.

* Kaanapali, Kapalua, Pioneer Mill Domestic Private Water
System, and State's Lahainaluna School System are included
as part of the Lahaina Water System.
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CENTRAL MAUI WATER SYSTEM
General

The Central Maui Water System serves the urban, rural, and
a portion of agricultural areas within Wailuku-Kahului,
Kihei-Makena Community Plan Regions*, and a portion of the
Paia-Kuau section of the Paia-Haiku Community Plan®. A brief
description of the service areas, sources, and the amount of
water withdrawn from the existing Central Maui sources (by
community plan regions) are covered below.
Wailuku-Kahului Community Plan Region

The water service areas for this region include Waihee to
the north, Waikapu to the west, Spreckelsville to the east, and
Puunene to the socuth (see Exhibit B).

The Department of Water Supply reports the amount of water
withdrawn from the Central Masui sources (including loases**)
for the fiscal year ended June 30, 1987 was 2,797 million
gallons (MG) or 7.66 million gallons per day (MGD). The

withdrawal breakdown is:

Yearly = _Dpaily

Wailuku Heights/Waikapu 94 MQ 0.26 MGD

Waihee 71 MG 0.19 MGD

Waitluku 993 MG 2.72 MGD

Kahului-Spreckelsville 1.639 MG 4,49 MGD
Total water withdrawn

from Central Maui sources 2,797 MG 7.66 MGD

* See Appendixz B for information on community plan regions.

#%* This is the water system losses and includes water used or
lost for fire fighting, broken mains, washing streets, and
losses from matering adjustments. ete.



Kihej-Make (e uni Regio

The water service areas for this region (see Exhibit B )
are located along the coastal areas from Maalasa to the north,
and Makena to the south.

The Department of Water Supply reports the amount of water
withdrawn from the Central Maui scurces (including water system
losses) for the 1987 fiscal year was 2,583 MG or 7.08 MGD.
paia-Haiky C ity Pl Regi

The Central Maui System serves only the urban areas of
Paia and Kuau (see Exhibit B). The Department of Water Supply
reports the amount of water withdrawn from the Central Maui
sources for the 1987 fiscal year was 135 MG or 0.37 MGD.
Central Maui Sources - Description., Withdrawal and Capacities

Presently the municipal Central Maui ground water sources
are located on the windward slope of the West Maui Mountain,
and in the Wailuku Aquifer Sector*. The sources are located at
Iao, Mokuhau, Waiehu, and Waihee (see Exhibit C).

* See Appendix C for information on Wailuku Aquifer Sector.



The withdrawals are summarized below. Exhibit D shows the

schematics of the water system.

Central Mauj Water Withdrawal by Regions for the Year 1987
Community Plan Regions Tota}l Average Day
Wailuku-Kahului 2,797 MG 7.66 MGD
Kihei-Makena 2,583 MG 7.08 MGD
Paia-Haiku (small portion) _ 135 MG _0.37 MGD

Total $,515 MG 15.11 MGD

The withdrawal from the ground water sources is also shown
below.

W W W c i
Gr u 7%
Iao Tunnel (elevation 787 ft.) : 487.4 MG
Kepaniwai Well (elevation 713 ft.) 2.3 MG
1l 1.0 MGD Pump
Mokuhau Wells (elevation 353 ft.) 2,116.9 MG
2 4 MGD Pumps
1 6 MGD Pump
Waiehu Wells (elevation 337 ft.) 116.6 MG
2 1.8 MGD Pumps
Waihee Wells (elevation 498 ft.) 2,791.8 MG
2 4.2 MGD Pumps
l 5.0 MOD Pump
Total 5.515.0 MG
or
15.1 MGD

See Exhibit C for location of sources.

* Prom Department of Water Supply, County of Maui. Ground
elevations noted are approximate.
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CENTRAL MAU]l WATER SYSTEM - MUNICIPAL

EXISTING 1987

Am't Withdrawn

Central Maui Sources in 1987
Iao Tunnel (*) .
Kepaniwvai wWell (1)* 2.323) MG
Mokuhau Wells (3} 2116.942 MG
Walehu Wells (2) 116.586 MG
lwaihee Welllj {3) 2791.800 MG

T

Total 5515%5.017 MG

MGD
WAIHEE
71 MG
0.19 MGD \l/
——
PAIA - HAIKU
COMMUNITY PLAN
WAILUKU 4 RAHULUI REGION

COMMUNIRY PLAN = 2¢197 MG

}
i
RECIDN 7.66 MGD |
KAHULUZ |
WAILUKU HTS. WAILUKU PUUNENE ) PAIA
WAIKAPU 993 MG |y SPRECKBLSVILLE KUAU
94 MG 2.72 MGD 1639 MG 135 MG
0.26 MGD 4.49 MGD 0.37 MGD

KIHEI =| MAKENA

| COMMUNIFY PLAN |
PAIA - HAIKU
| REGIpH | 'comuu:u PLAN
| i 1" reciom
—_— L—>
N/ KIHET - MAKENA| W/
2583 MG
7.08 MGD
SCHEMATIC OF THE
CENTRAL MAUI WATER SYSTEM
*High elevation or perched
groundwater.
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CEN L Ul SYST = j*) W [+] M CIPAL
For the future, the Department of Water Supply projects
the average day demands for the following community plan

regionsg: ¢

Wailuku-XKahului Region

Year Projected Average Day Demands *
1987 7.6 MGD - actual

1990 7.8 MGD

2000 10.2 MGD

2010 12.2 MGD

Kihei-Makena Region

Year cte ds *
1987 7.1 MGD - actual

1990 8.6 MQGD

2000 : 14.4 MGD

2010 17.8 MGD

Pajia-Haiku Region

Year Projected Average Day Demands *
1987 0.4 MGD -~ actual

1990 0.4 MGD

2000 0.4 MGD

2010 0.5 MGD

Wailuku-Kahuiui, Kihei-Makena
_  Paja-Haiku Regjonsa

Iear Projected Average Day Demapnds *
1987 15.1 MGD - actual

1990 16.8 MGD

2000 25.0 MGD

2010 30.5 MGD

*Prom "Central Maui Water Study"” by N. Saito, Engineering

Consultants. Includes water system losses.
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WATER DEVELOPMENT PLANS
unicipal S em - C ral Maui

In February, 1988, the Department of Water Supply
completed the County-Wide Source Study for the Municipal Water
Syatem. Based on the conclusions by the Norman Saito Repert
for Central Maui, and the recommendations cof the Department of
Water Supply's study, the total water production requirements
for Central Maui increased from about 15.1 million gallons per
day in 1987 to about 30.5 million gallons per day in the year
2010.

The Department of Water Supply proposes to meet the 15.4
million galion per day increase as follows: '

Range of
Aquifer Withdrawal Estimated

Sector-System Rate - MGD _Cost Remarks
1. Wailuku-Iao 3 - 3
2. Wailuku-Waihee 4 - & $13,400,000 Two Wells &

transmission
. line.

3. Central-Paia 0 - 6
4. Koolau-Haiku 8.4 - 3.4

Total Required 15.4

To meet part of that increase in demand, the Department of
Water Supply proposes to spend about $13,400,000 developing two
wells and an associated transmission line in the Waihee Aquifer
System* (see Exhibit E). These two wells would have a
projected total pump capacity of 4 million gallons per day.
Initial studies of the aguifer suggest a total sustainable
yield of 10 million gallons per day. The approach to develop-
ing the aquifer would be to initially produce at 4 million
gallons per day. After yields stabilized at that level,
production would be incrementally increased to an average of 6
million gallons per day, if water quality remained acceptable.
These well projects are scheduled for the 1990-1996 period.

The lao Aquifer System, which presently supplies the
Central Maui Water system has a sustainable yield of 20 million
gallons per day. An additional 3 million galloms can be safely
withdrawn.

Initial studies of the Waihee Aquifer System suggest a
sustainable yield of 10 million gallons per day. Por planning
purposes, a range of 4 to 6 million gallons per day is used.
These well projects are scheduled for the 1990-1996 period.

The Paia Aquifer System may have 2-3 million gallons. Por
planning purpose, this area would be initially bypassed.

~11-



The remaining requirement for the 3.4 to 8.4 million
gallons per day increase would be to establish a well field in
the Haiku Aquifer System. The sustainable yield is estimated
to be 15 million gallons per day; the capacity per well within
this area is projected to be 0.5 to 1.0 million gallons per day.

Source development has been discussed for the Kahakuloa
Aquifer System*. An additional 8 million gallons per day of
sustainable yield is projected from that area. Due to the
difficult terrain and the distances involved, the economics of
developing the Kahakuloa source are debatable. The estimated
cost for these two wells and the associated pipeline is under
study. The cost projections for the Kahakulca Aquifer will
contain major uncertainties until the sustainable yield of the
aquifer has been more firmly quantified. Until the study is
complete, costs are not available, :

*See Appendix C for detailed aquifer information.



CENTRAL MAUI SYSTEM

%
3
]
3
<
S
a
2
‘

WAIHEE-KAHAKULOA WELL #1 & #2

H‘n_-[\{(j—l/){ %“' KAHAKULOA AQUIFER SYSTEM
| n‘K HAKY

)

"/

.

/

WAIHEE AQUIFER
" SYSTEM

a—

R;f

N

————

—)‘:

I R S

1A0 AQUIFER
SYSTEM

FSINOY NNNTIVM - YNIVHY T

4.
——
/
auem———

]1...

L

) / o "
o "vlrl.{

. :' sandsLivs

: 4 o4 » C i i - . :
A Vg
pfepprrer v S "OV'

N Rl Y sy * s 2 . ALY 1

WAILUKY - CENTRAL AQUIFER ——‘I
SECTOR BOUNDARY

SEE APPENDIX C FOR AQUIFER INFORMATION.

-13= EXHIBIT B




NAIRY -~ NONOPOY

AQUIFER SrSTEN S0RY.

Z.
¥,

o)

(=]
w
44
Q
a
O
[+ 4
0.

CENTRAL - KOOLAY AQUIFER

SECTOR SOUNDARY

\

/| WELL FIEL

’ . - " .W.\””f Jﬂ) - )
sodes, ? N
N4 .N . ... 2

SEE APPENDIX C FOR AQUIFER INFORMATION.

. CENTRAL MAUI MUNICIPAL WATER SYSTEM
EAST MAUI SOURCES

Exhibit F

-1d-



MARAWAO WATER SYSTEM

General

The Makawao Water System serves the urban, rural, and
portions of the agricultural areas in the Paia-Haiku Community
Plan Regions *(except for the Paia-Kuau area) and the Makawao,
Pukalani, and Haliimaile communities in the Makawao-Pukalani-
Kula Community Plan Regions *(see Exhibit G). The Makawao
System also supplements the Kula Water System during dry
weather periods. The source of supply for this system is
surface run off water collected from east Maui streams. A
brief description of the service area, sources and the amcunt
of water withdrawn from the Makawao water system sources by
regions are covered in the following.

akawao- -

The service areas for this region include the Makawao,
Pukalani, and Haliimaile cormmunities (see Exhibit G).

The Department of Water Supply reports the amount of water
drawn from the Makawao Water Sources for this region for the
fiscal year ended June 30, 1987 was 509 milliom galloms or 1.39
million gallons per day. During dry periods, for the fiscal
year, 96 mAiEYUIF§IRes or approximately 0.26 million gallons
per day of water was gusped to the Kula System.

*Ses Appendix B for information on Community Plan.
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A separate irrigation system from Hawaiian Commercial &
Sugar Company's Hamakua ditch (see Exhibit G) supplies a
portion of the water needs for the County Kula Agricultural
Park. Forty-nine MG of water was pumped to the agricultural
park.

The total amount of water withdrawn from the Makawao System
for the Makawao-Pukalani-Kula Region was 654 MG or 1.79 MGD.

Paia-Hai unit egio

The service areas for this region include the Kokomo-
Kaupakalua, Haiku-Pauwela, Kuiaha communitiesa (see Exhibit G).

The Department reports the amount of water withdrawn from
the Makawao Water System Sources for the fiscal year ended June
30, 1987 was 211 million gallons or 0.58 million gallons -per
day.

Makawao Water System Sources (Description and Withdrawal)

The Makawao Water System consists of three separate source
systems: the Kamole Forebay, Kailiili, and Kula Agricultural
Park Pump (Hamakua Ditch intake). Sources are surface runoff
water collected from the windward slopes of Haleakala and are
within the Koolau Aquifer Sector.®

The main sourc1:ls the intake at the Kamole Porebay from
the Wailoa ditch system at approximately 1100 feet (elevation)
level (see Exhibit G). A water treatment plant with a capacity
of 8 MOD is located at this site. (The forebay is the end of
the Wailoa Ditch and the beginning of the Hamakua Ditch.) This
Wailoca irrigation ditch

*See Appendix ¢ for Aquifer information.
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and tunnel systems are the upper most ditch owned by EMI Co.
and has a capacity of approximately 190 MGD. EMI's irrigation
system is further described by HC&S Co.** A large portion of
the watershed (runcff) area for this system is owned by the
State of Hawaii. BEMI Co. has operated continucusly under
agreement with the State to collect water from the State owned
land. The water agreements were included in the Nahiku,
Keanae, Honomanu, and Huelo licenses and shown in Exhibit AO.
The smaller Kailiili System is located along the 2,000 foot
elevation (approximately). This source is surface runoff water
collected from East and West Opana S8treams. The water
collected from this system is divided among four parties: Maui
County, Kaonoulu Ranch Co., Haleakala Ranch Co., and Maui
Pineapple Co. (see Exhibit H for the location of the source).
The amount of water withdrawn from the Makawao Water System
Sources for fiscal year ended Qune 30, 1987 is shown in the

following table and by a schematic diagram for sources and

service area in Exhibit I.

%% See Reference for description of EMI's irrigation system.
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SEE APPENDIX C FOR AQUIFER INFORMATION. KAILIILI WATER SOURCE

SOURCE FOR:
Maui Lond 8 Pineapple Co., Inc.
County of Maui ' -19- EXBIBIT H
Haieakalo Ranch
Kaonoulu Ranch



WATER WITHDRAWN FROM
MAKAWAO WATER SYSTEM SQURCES FOR
THE FISCAL YEAR 1987

BY COMMUNITY PLAN: MG
Makawao-Pukalani-Kula 654
Paia-Haiku 211

Total 865

Further breakdown by sources are:

BY SOURCES: MG

Kamole Forebay & Kailiili System (gravity) 816

Hamakua Ditch-Kula Ag Park Pump __49
865

k4
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o

—
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o

S S =]
w
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Amount Withdrawn

Sources _in 1987
Kamole Forebay Intakel_w Bl6 MG
Kailili Intake )
Hamakua Ditch Intake ) 49 MG
(Kula Ag Park Pump )
865 MG
or 2.37 MGD
2oytces
Makawao
1.79 MGD 0.58 MGD SN
Makawao-Pukalani~Kula Pala-Haiku
Community Plan Region Community Plan Region !
MAKAWAQ KOKOMO-KAPAKALUA
0.63 MGD 0.29 MGD
PUKALANI KUIAHA
0.67 MGD 0.09 MGD
HALIIMAILE HAIKU-PAUWELA
0.09 MGD 0.20 MGD
AG. PARK PAIA-HAMAKUAPOKO
0.14 MGD *0.0
PUMP UP TO
KULA SYSTEM
0.26 MGD

Makawao Municipal Water System
By Community Plan Region
Schematic Diagram Fer
Sources and Distributien
For 1987

*Less than 10,000 gpd. .
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The future water projections for the Makawao Water System
are summarized as follows:¥*
1. By service area and by community plan region 1n the

following table.

2. By a schematic diagram for sources and service areas
in Exhjbit J.
MAKAWAO-PUKALANI-KULA COMM Y PLAN REGION
1987 2010
(Actual)
UNIT
Makawao Syst
Makawao 0.63 2.25
Pukalani 0.67 1.11
Haliimaile 0.09 0.11
Kula - pump 0.26 0.00
Kula Agriculture Park Pump 0.14 1.18
Total Makawao System 1.79 4.65
B -HAIRKO COMMUNITY PLAN REGION
1987 2010
{Actual)
Makawa
Kokomo-Kapakulua 0.29 Q.86
Kuiaha 0.09 0.16
Haiku-Pauwela C.20 0.50
Paia-Hamakuapoko x%0,00 *%Q.00
Total Makawao System 0.58 1.52
Pajia-Kuau {Central Maui) 0.37 0.52

*Projection by Department of Water Supply

k*Less than 10,000 gpd.



Projected Withdrawal

Sources by 2010
Kamole Forebay Intake[ . 4.99 MCD
Kailiili Intake
Hamakua Ditch Intake 1.18 MGD
{Kula Ag Park Pump
6.17 MGD
Sources
4.65 MGD 1.52 MGD \\\
Makawao )
Makawao-Pukalani-Kula Paia-Haiku l
Community Plan Region Community Plan Region
i
MAKAWAQ KOKOMO-KAPAKALUA
2.25 MGD 0.86 MGD
PUKALANT KUIAHA
1.11 MGD 0.16 MGD
HA11IMAILE HAIKU-PAUWELA
0.11 MGD 0.50 MGD
AG PARK PAI1A-HAMAKUAPOKO
*0.0 —
1.18 MGD

*Less than 10,000 gpd.

Makawao Municipal Water System
By Community Plan Region
Schematic Diagram For
Sources and Distribution
For Year 2010
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Exhibit J




WATER DEVELOPMENT PLANS
Municipal System - Makawao

The water supply requirements for the Makawao region were
reviewed in the Department of Water Supply's study completed in
February, 1988. The report developed estimates of future water
demand using water consumption growth patterns for the period
1980 to 1987, in each of the community plan areas. The growth
experienced in that period was used to project growth for the
next twenty years. In areas, such as the Rula Agricultural
Park, such calculations resulted in unrealistically high growth
rates due to natural limits of available land. 1In such cases,
growth in demand was capped at the estimated maximum demand.

The water usage derived in the study referenced above differ
from actual production. Losses experienced in the system were
not included in the study’'s estimate of required demand. These
losses have been included in the estimate for total required
production. The Water Development Plan incorporates system
losses into the total projected water use to ensure sufficient
well capacity is available to meet the requirements of real
system operations. In Makawao the overall rate for losses was
18% of system sales. g

The 1987 average day production required was 2.37 million
gallons per day, including losses.* The Department of Water
Supply expects that requirement, again including losses, to
grow as to as much as 6,17 million gallons per day by the year
2010. The average expected growth in water usage in Makawao,
which includes Haiku, Kuiaha, Pukalani, Haliimaile, and the
Kula Ag Park District is expected to be 4.6% per year.

These yocars have been high growth years in all areas of the

islands, except for Molokai. Continuation of growth at the

same high rate for the next twenty years is unlikely in many
areas. The projections likely represent the upper limit of

growth in demand.

The major water source for the Makawao area is the Ramole Water
Treatment Plant, which is fed by water from the East Maui
Irrigation System. Agreements with East Maui Irrigation
(E.M.1.) permit the Department of Water Supply to take up to 12
million gallons per day without prior notice, with an increase
of an additional 4 million gallona per day with one year's
notice. The total supply from this source, under current
agreements which end December 31, 1993 is 16 million per day.
The Kamole Treatment Plant, sited on the Wailua Ditch,
conditions the water to meet Safe Drinking Water Act standards,
and pumps the water up into the Makawao system.

*See Appendix A - Definitions.
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The Kamole Water Treatment Plant has a present capacity of 8
million gallons per day. It was designed to have a final
capacity of 12 million gallons per day, after addition of
filters and other plant components., The expansion of the plant
will be needed to meet the 2010 demand with sufficient reserves
to meet peak day and peak period requirements in Makawaoc. In
addition, as much as 2 million gallons per day may be reguired
to meet drought demands from Upper and Lower Kula until the
appropriate reservoir and intake structures are constructed in
that area.

Based on the projected growth rates, the need to have 50%
reserve capacity to handle peak periods., and possible delays in
reservoir construction, the Kamole Water Treatment Plant will
reach safe capacity by 2006. Plans are to upgrade the plant to
the 12 million gallons per day capacity. The cost of such an
upgrade are not known for several reasons.

The present Kamole Treatment Plant does not have any settling
basins or any inlet storage reservoir. As a result it is
sensitive to changes in incoming water quality, and weather
conditions. Prior to determining the cost of an upgrade, a
study must be conducted to determine the need for modifications
in the plant design. Due to the number of years remaining on
available plant capacity such a study is not planned for
several years.

iIn addition to the Kamole Treatment Plant, the Department of
Water Supply also has an untreated surface water source at
Kailiili supplying approximately .2 million gallons per day.
This small surface source presently has a turbidity control
system installed to ensure that it meets current turbidity
standards. The long-term use of this source is under study.
While it is an inexpensive and reliable source of water, the
economics and safety issues relating to treatment of the water
are not well defined. The United States Environmental
Protection Agency is currently reviewing standards relating to
surface water sources. In the event the Department of Water
Supply is unable to justify it's continued use, the capacity of
the Kamole Weir is more than sufficient to meet projected needs
to the year 2010.

In addition to the existing sources, the Department of Water
plans to develop a well in Haiku. This well, estimated to cost
$1,400,000 in current dollars, is projected to produce 540,000
gallons per day to supplement the Kamole Weir (See Exhibit K
for approximate location).

Based on present projections of growth, the Makawao system has
a surplus of available water to the year 2006, without any
additions to the system. Making the improvements to the Kamole
Weir to increase it's capacity to 12 million gallons per dg{,
and installation of a new u¢l¥ at Haiku will provide capacity

past the year 201i0.
...25_



However, the EMI source at times may not be able to supply
12 million gallons per day (see Page 86. Total EMI low flow
1983-1987 of 10.77 MGD). Insufficient flow to HC&S Co. could
affect island power supply as well as their agricultural uses,

The industrial demands are as follows:

HC6S' power plant requirement from the Wailoa Ditch is 2-3
MGD. (The turbogenerators require saline-free water, thus,
pumped water cannot be used.) If that water is not available,
then HC&S has to shut down its power plants, thereby shutting
down HC&S' factory and irrigation pumping operations as well.
As a result, MECO would also lose the ability to meet 15-20% of

the island-wide power demand.
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KULA WATER SYSTEM

General
The Kula Water System consists of the Upper Kula System and
Lower Kula System and supplement from Makawao System. These

systems serve Kula in the Makawao-Pukalani-Kula Community Plan
Region as shown in Exhibit _L .
Upper Kula System

The Upper Kula Water System runs approximately along the
4,000 foot contour level. The source is runoff water collected
from Haipuaena, Puohakamoa, and Waiakamoi 8treams. The treat-
ment plant is located at Olinda and has a capacity of 1.7 MGD
and may be expanded to 2.5 MGD. The quantity of water drawn
from this system was 311 million gallons or 0.85 MGD for the
1987 fiscal year. The source area is within the Koolau Sector.*
Lower Kula System

The Lower Kula Water System runs along approximately the
3,000 foot contour level. The source is also runoff water
collected from the Haipuaena, Puchakamoa, Waiakamoi, and
Honomanu Streams and in the Koolau Sector.* The amount of
water drawn from this system for the 1987 fiscal year was 777
million galloms or 2.13 MGD.
Makawao Syatem

During dry weather, additional water is supplemented to the
Kula Water System through a series of pumps from the Makawao
System. The quantity pumped for the 1987 tiscal year was 96
million gallons or 0.26 MOD.

% See Appendix C for information on aquifer.
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Summar

The withdrawal for the Kula Water System for the 1987 fiscal

year was:

Pump Up
Yearly Average Yearly Average
Total __Day Total _ ~.Day
Kula Sources
Upper Kula System 311 MG 0.85 MGD
Lower Kula System 777 MO 2.13 MGD
Makawao System 96 MG 0.26 MGD
{Pump up to
Kula System)
Total 1,088 MG 2.98 MGD 96 MO 0.26 MGD
Schematic diagram shown in Exhibit M.
”5!!1 3 B!!l !n*

In the past, the Kula area has experienced very dry periods
and the water sources could not meet the water demand for the
area. A "back-up” pumping system was constructed to supplement
additional water to the Kula system. Because of the unpre-
dictable weather, the huge coat of improvements needed to
increase the source supply, and the high cost of operation and
maintenance of the Kula system, the County of Maui had enacted
the Kula Rule "regulating for an interim period the issuance of
water meters and the approval of subdivision applications from
the upper Kula waterline and lower Kula waterline™. The rule
was enacted in November, 1977. This rule has been effective in
"slowing” the water demands for the area enabling the County to

keep up with the improvements needed to meet the demands.

*Dept. of Water Supply Rule.
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Sourcey

Upper Kula Intakes

Lower Kula Intakes

Makawao-Pukalani-~-Kula
Community Plan Region

Upper Kula
0.85 MGD

J%

Sources

KULA

Amount Withdrawn
—in 1987

311 MG

777 Mg
1088 MG

or 2.98 MGD

Makawao System 96 MG
{Pump up to
Kula System)
or 0.26 MGD

Lower Kula
2.13 MGD

I
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Kula Municipal Water System
by Community Plan Region
Schematic Diagram for
Sources and Distribution
for the year 1987

Exhibit M




wao-Pu -
1987 2010
{Actual)
MGD MGD
Kula System - "Kula Rule” jn Effect
Upper Kula)
Lower Kula) 3.24 8.05

* Prom Department of Water Supply
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Amount Withdrawn

Sources in 2010
Upper Kula Intakes _—! B.0S MGD
Lower Kula Intakes-—i
B8.05 MGD
Sources
XULA -
\_/ /

Makawao-Pukalani-Kula

community Plan

Upper Kula
1.63 MGD

Region

Lower Kula
6.42 MoDp |

Kula Municipal Water System
by Community Plan Region
Schematic Diagram for
Sources and Distribution

For the Year 2010
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MAKAWAO-PUKALANI-RULA AND PAIA-HAIKU
COMMUNITY PLANS
FUTURE WATER PROJECTIONS - SUMMARY

The following table is a summary of future withdrawals for

Makawao-Pukalani-Kula and Paia-Haiku community plans. *®*

1987 2010
{Actual)
Paja-Haiku Communi a a
Makawao System 0.58 1.52
Central Maui System (Wailuku Aquifer 0.37 Q.52
Sector)
Total 0.95 2.04
awao- i-Ku
Makawao System i 1.53 4.65
Kula System ("Kula Rule” in effect) 3,24 8.05%
Total 4.77 12.70

*Shown in Exhibjt N.

**Prom Department of Water Supply.
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WATER DEVELOPMENT PLANS
Municipal System: KULA

The Department of Water Supply prepared a County-wide Source Study
for the municipal water system., The report, completed in February,
1988, developed estimates of future water demand using recent

growth patterns in each of the community plan areas. The growth in
consumption from the years 1980 to 1987 was used as the base for

projected growth for the next twenty years. The 1587 average day
production required for Upper Kula was 0.98 million gallons per day
and for Lower Kula was 2.26 million gallons per day, for a total
average production per day of 3.24 million gallons. The Department
of Water Supply expects that requirement to grow to 1.63 million
gallons per day in Upper Kula, and 6.42 million gallons per day in
Lower Kula by the year 2010, for a total of 8.1 million gallons per
day. The average expected growth in water usage in the combined
Upper and Lower Kula combined is projected at 4.1% per year.

These years have been high growth years in all areas of the
islands, except for Molokai. Continuation of growth at the same

high rate for the next twenty years is unlikely. The projections

5ropo:ed above are likely to represent the upper limit of growth in
emand.

The water usage derived in the study used water sales to develop
projections of future demand. The projected water production
estimates above were corrected for water losses and represent
actual production requirements. Losses experienced in the system
are calculated as 18% of total production in Upper and Lower Kula.
These losses have been included in the estimate for total required
production. The Water Development Plan incorporates system loases
into the total projected water use to ensure sufficient well and
surface capacities are available to meet the requirements of real
system operations.

Based on the report and the projections for water use in Upper and
Lower Kula the Department of Water Supply will develop
approximately 5.6 million gallons per day for new surface source
capacity between 1989 and the year 2010. This capacity will be
developed by improving intakes in the upcountry region, and by
increasing storage through the addition of several new reservoirs.
The additional average daily use of S million gallons per day will
be supplied by the additional domestic capacity of 5.6 million
gallons per day. During periods of peak demand, or prolonged
drought, water needs will be met by draft from storage, and if
necessary, supplements from the Kamole Weir.

=34~



These improvements are intended to address the following:
Provide a 90-day drought security
Assist family type subdivisions
Provide for agricultural (farming) opportunities

Assist the Department of Hawaiian Homes with the
subdivision at Keockea

Assist existing users

The total cost of the source development projects in Kula is
projected as $73,266,000 in current (1988) dollars. The bulk of
these costs are expected to be incurred in installing a
transmission line from Waiakamoi to the Olinda Treatment Plant
($7,500,000), increasing the capacity of the Piiholo Reservoir
($5.000,000), the building of the Kahakapao Reservoir
{$13,000,000), Waihou Reservoir ($12,000,000), and the Kailua
Reservoir ($23,000,000). Additional costs include building of a
treatment plant in Lower Kula, reconstructing and improving water
intakes and upgrading the capacity of the Olinda Treatment Plant.

The following list* and Exhibits® O to AB show a summary of the
projects.

*From draft copy of twenty-year County-wide Source Development
Program, Pebruary 10, 1988, and Upcountry Water System Improvements
Master Plan, and updated 9/89 by the Department of Water Supply.
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SOURCE DEVELOPMENT PROJECT LIST

FOR KULA WATER SYSTEM

PROJECT

36" Transmission Pipeline
Intakes W. of Waiakamoi

Fix Waiakamoi Intakes & Pipe
100 M.G. Kahakapao Reservoir
Expand Olinda Plant te 2.5 MGD
S0 M.G. Mahanalua Reservoir

75 M.G. Waihou Reservoir

Check valves, W. & Middle Puoho
Relocate E. Waiakamoi Intake
Intakes, 10th Branch, Kailua
New Intake, Kailua Stream
Modify Piping & Controls,

Piiholo Reservoir

Raise Piiholo Reservoir Wallas, etc.

300 M.G. Kailua Reservoir

2.5 MGD L. Kula Treatment Plant

TOTAL

=35=

cOST
7,500,000
80,000
420,000
13,000,000
315,000
5,400,000
12,000,000
49,000
97,000
134,000
127,000

ao,000
4,950,000
23,144,000

3,980,000

$73,226,000

EXHIBIT

“ ¥ E < C = n »®» O ™ O

No exhibit
2
AA

AB



- KULA WATER SYSTEM -

36" TRANSMISSION PIPELINE
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INTAKES W. OF WAIAKAMOI

KULA WATER SYSTEM

EXHIBIT P
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KULA WATER SYSTEM

FIX WAIAKAMOI INTAKES & PIPE
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KULA WATER SYSTEM
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KULA WATER SYSTEM

FXPAND OLINDA TREAT. PLT.

-
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KULA WATER SYSTEM

50 M.G. MAHANALUA RESERVOIR

T~ ‘h‘—"'—/ /
-

i .:‘.'::;, iy -l/’:./:.“u nm () 4
Jé.—’treatment Plant | ~_;
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T
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KULA WATER SYSTEM

75 M.G. WAIHOU RESERVOIR

EXEIBIT U
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KULA WATER SYSTEM

CHK VLVS, W. & M. PUOHO.

EXBIBIT V

Y



KULA WATER SYSTEM

RELOCATE E. WAIAKAMOI INTAKE




EULA WATER SYSTEM

INTAKES, 10TH BR. KAILUA
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KULA WATER SYSTEM

NEW INTAKE, KAILUA STREAM

EXBIBIT Y



KULA WATER SYSTEM

RAISE PITHOLO RESERVOIR WALLS
MODIFY PIPING AND CONTROLS

EXBIBIT I




KULA WATER SYSTEM

300 M.G. KAILUA RESERVOIR

e EXHIBIT AA



ULA WATER SYSTEM

2.5 MG.D. L. KULA TREAT. PLANT

EXEIBIT AB
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HANA WATER SYSTEM - MUNICIPAL
General
The Hana water system consists of four small separated
water systems. They are:
1. Keanae System
2. Nahiku System
3. Hana System
4 Kaupo System
These (municipal) water systems serve only a small portion of
the areas shown in the Hana Community Plan. Exhibit AC shows
the service areas.
Keanae System
This water system serves the Keanae community. There are
74 water meters serving the area, The Department of Water
Supply reports 12.8 MG was withdrawn from the ground water
source and 2.9 MG from surface source (Wailuanui Stream) in the
1987 fiscal year. Presently the surface source water system
serves as a standby source. See Exhibit AD.
Nahiku System
This water system serves mainly the lower Nahiku
comnunity. There are 26 meters serving this area. The
Department of Water Supply reported 3.1 MG was withdrawn from
the ground water source for the fiscal year 1987. See
Exhibit AR.
Hana System
This water system serves the Hana Community. There are 312
water meters serving the area. The Department of Water Supply

reports 78.7 MG or 0.2 MGD was withdrawn from the Wailua



Surface Source and Wakiu Ground Water Source in 1987 fiscal

year. The water withdrawals are as follows:

Wailua Stream 37.8 MG 0.1 MGD
Wakiu Wells A and B 40.9 MG 0.1 MGD
78.7 MG 0.2 MGD

Wailua Surface Water Source and Wakiu Wells are located in the
Rana Aquifer Sector*. (See Exhibit AP for location of sources.)
Kaupo Water System

Kaupo is a remote area, accessible by narrow Piilani
Highway either from Kipahulu or Ulupalakua. Exhibit AC shows
the approximate service area.

The Kaupo Water s;-tem is small and interconnected with the
Kaupo Ranch Water System. Most of the water services are
located along the Piilani Highway.

The amount of water withdrawn from the surface and
groundwater sources was 1.7 MO for the 1987 fiscal year.

The main surface sources are the Kalepa Stream (intake) and
Naholoku Stream (intake). The Punahoa Spring supplements the
surface water system. See Exhibit AC.

*See Appendix C for information on aquifers.



c

N &
<
- Heonee 4‘

KEANAE SYSTEM
See Eahibit AD

NAKIXY SYSTEM
See Erxhibit AE
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EXISTING WATER SOURCES FOR
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2. Xoupo Ronch  Punahoa Spring HANA COMMUNITY PLAN
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4 Haona Rench Honomosle tntoke

*And County of Maui
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™
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The

rojected fu

Keanae
Nahiku
Hana
Kaupo

Total

e wat

e

1987

0.04 MGD
0.01 MGD
0.22 MGD

9.0} MGD
0.28 MGD

2010

0.05 MGD
0.02 MGD
0.35 MGD
0.01 MGD

0.43 MGD



WATER DEVELOPMENT PLANS
Municipal System - Hana

The water supply requirements for the Hana District were
reviewed in the Department of Water Supply's study completed in
February, 1985. The report developed estimates of future water
demand using water consumption growth patterns for the period
1980 to 1987, in each of the community plan areas. The growth
experienced in that period was used to project growth for the
next twenty-three years. In areas such as Nahiku, such
calculations resulted in unrealistically negative growth due to
recent drops in water use. In such a case, we assumed that
water use would remain constant rather than continuously
decreasing.

The water usage derived in the study referenced above differs
from actual production. Losses ‘expsrienced in the system were
not included in the study's estimate of required demand. These
losses have been included in the estimate for total required
production. The Water Development Plan incorporates system
losses into the total projected water use to ensure sufficient
well capacity is available to meet the requirements of real
system operations. In three of the four systems which comprise
the Hana District, the water loss figures are not well

detined. Por these districts we assumed water losses were
small and on the order of 10 to 20%.

The 1987 average production use was .28 million gallons per
day, including losses. The Department of Water Supply expects
that requirement, again including losses, to grow to as much as
0.43 million gallons per day by the year 2010. The average
expected growth in water usage in Hana District, which includes
Hana town, Keanae, Nahiku and Kaupo is expected to be 2.14% per
year.

The major water sources for Hana town are the Wailua Stream and
the Wakiu Wells. These two sources have a capacity ot
approximately .1 and .2 million gallons per day, respectively.
Thess will soon be supplemented by the Hamoa Well (see Exhibit
AF-1) with a capacity of .3 million gallons per day. The
long-term use of the Wailua source has not yet been decided.
However, the capacity of the two sets of wells in Hana town,
with a total capacity of .5 million gallons per day, will meet
the demands expected to year 2010 without additional source
development. In the event additional sources are required due
to higher than expected growth, the Hana Aquifer has a
sustainable yield much in excess of any reasonable projections
of growth between now and year 2010. The calculated
sustainable yield of the Hana area aquifers (before adjustment
for E.M.1. ditch transfers) totals 133 million gallons per day.



The Keanae system has a present production requirement of .04
million gallons per day. The year 2010 projected produotion
requirement is .05 million gallons per day. The installed pump
capacity of the Keanae well is .144 million gallons per day.

Based on present growth rates, there is sufficient installed
capacity, without using the backup source of the Wailuanui
SBtream. In the event further well development is required in
Keanae, the Keanae Aquifer has a sustainable yield (before
E.M.1. transfers) of approximately 96 million gallons per day.

The Kaupo system currently uses about .0047 million gallons per
day from the Kalepa Stream and the Naholoku Stream. The
Punahoa Spring supplements the surface water system. There is
presently sufficient water to meet current demands. 1In the
event future well development is needed, the Kaupo aquifer has
a sustainable yield of approximately 18 million gallons per
day, before transfers. The Department of Water Supply is
considering the installation of a well in the Kaupo area.
Purther study is required prior to any decision.

The Nahiku system currently uses about 8500 gallons per day
from the E.M.I. Tunnel, a ground water source. Use of water in
Nahiku has been slowly declining. There are no plans to
increase the size of the system serving Nahiku. In the eveant
further source development is required, Nahiku is located on
the Kuhiwa Aquifer, which has a sustainable yield of 16 million
gallons per day before E.M.I. transfers are takem into account.

Based on present growth projections, no additional sources are
needed in these areas for domestic use until at least 2010. 1In
the event that additional water sources are required for
development, there is sbout 300 million gallons per day of
untapped aquifer sustainable yield (before making adjustments
for E.M.I. withdrawals).



HANA DISTRICT

HAMOA WELL
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LAHAINA WATER SYSTEMS
Geners]

The Lahaina water systems include the Municipal (County).
Kaanapali, Kapalua, Pioneer Mill Co., and State of Hawaii water
systems. These systems serve the urban, rural, and a portion
of the agricultural areas of the Lahaina Community Plan
region.* The water service areas for each system are shown in
Exhibit AG. A brief description of each water system is
covered in the following sections,.

Munjcipa] {(County) water aystem serves the coastal areas
from Launiupoko to Kaanapali, and from Honokowai to Napili as
shown in Exhibit AH. Por fiscal year 1987, the water usage
(including water syatem losses) was 2,063 MO or 5.7 MGD of
which 918 MG was withdrawn from the surface sources, and 1,14S$
MG from the West Maui ground water sources.

Three surface water sources and eight wells {(ground water)
service the existing municipal water system. The Kanaha intake
taps surface water from the Xanaha Valley, and the Alaslca and
Honokohau intakes withdraw surface water from Maui Pineapple
Company's Honokohau Ditch. The Honokohau Ditch receives its
water from the Honolua and Honokchau Valleys.

A battery of the county's ground water wells sources is
located in Kanaha and in the Napili areas. The Kanaha and

Lahainaluna (Waipuka) wells are located in the vicinity of the

* See Appendiz B for information on Lahaina Community Plan.
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Lahainaluna High 8chool. The Napili and Honokahua "A" wellis are
located inland (mauka) of the Napili Community. The amounts of
water withdrawn from each source are shown in the following table.

MUNICIPAL SOURCES

EXISTING
Water Withdrawn
Por Fiscal Year 1987 Pump
Capacity
u t u Total Daily Avg, __MGD
Kanaha 459,796,000 gal. (1.260 MGD)

Honokohau Ditch (Alaeloa) 454,123,000 gal. (l.244 MGD)

Honokohau Ditch

(No. 16 Adit) — 4,283,000 gal. (0.012 MGD)

Total Surface Water 918,302,000 gal. (2.516 MGD)
Ground Water Sources 0.36
Lahainaluna (Waipuka) 1 & 2

(5339-01, 5339-02) » 61,337,000 gal. (0.168 MGD) 0.43
Ranaha #1 (5339-03) 63,515,000 gal. (0.174 MGD) 0.50
Kanaha #2 (5339-04) 55,972,000 gal. (0.153 MGD) 0.50
Napili A (5838-01) 354,889,000 gal. (0.972 MGD) 1.00
Napili B (5838-02) 168,000 gal. (0.001 MGD) 1.00
Napili C (5838-04) 609,376,000 gal. (1.669 MGD) 1.70
Honokahua A (5838-03) —— o= 0.72

Total Ground Water 1,145,257,000 gal. (3.138 MGD) 6.21
TOTAL SURPFACE AND

GROUND WATER 2,063,559,000 gal. (5.654 MGD)

Exhibit AH shows the location of the sources.

*Numbers within ( ) after well names refer to Dept. of Land and
tiatural Resources Well No.
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The Department of.“.tOt Bupply projects the following water

demands for the urban area:

Tear Projected Average Daily Demands
1987 - actual 5.7 MGD - actual
1990 5.8 MOD
2000 9.7 MGD*
2010 10.8 MOD*

# Includes 3 MGD for Housing Finance & Development Corpora-
tion's development. Refer to State of Hawaii Project Plan.



WATER DEVELOPMENT PLANS
uniei te

The Department of Water Supply prepared a County-Wide Source
Sstudy for the municipal water system., The report, completed in
February, 1988 developed estimates of future water demand using
recent growth water consumption patterns in each of the
community plan areas. The growth in comsumption from the years
1980 to 1987 was used as the base for projected growth for the
next twenty years. The 1987 average day production required was
5.7 million gallons per day. The Department of Water Supply
expects that requirement to grow to 10.8 million gallons per day
by the year 2010. The average expected growth in water usage in
West Maui District is expected to be 2.9% per year. These years
have been high growth years in all areas of the island, except
for Molokai. The projections likely represent the upper limit
of growth in demand.

The water usage derived in the study referenced above differ
from actual production. Losses experienced in the system were
not included in the study's estimate of required demand. These
losses have been included in the estimate for total required
projection. The Water Development Plan incorporates system
losses into the total projected water use to ensure sufficient
well capacity is available to meet the requirements of real

system operations.
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Based on the report and the projections for water use in
West Maui, the Department of Water Supply will develop
approximately 4.0 million gallons per day of new source capactiy
between 1989 and the year 2007. This capacity will be developed
by drilling and installing five new wells tentatively named
Honokahua "B", Honokahua "C", Honockahua "D", Honolua "A", and
Honolua "B". Additional 1.0 MGD is currently being investigated
with Maui Pineapple Company from Honokohau Ditch. Approximate
well sites are shown in Exhibit AJ.

Other growth above that assumed by the community plan or the
constant annual rate projected may take place. The State
Housing Finance & Development Corporation (HPDC) has proposed a
1,134 acre residential community in the Lahaina area. According
to the State, this project is now in the planning stages. The
preliminary estimates for HFDC's proposed project indicate a
demand of approximately 3 million gallons of water a day to
service the planned community. The water requirements for this
development will be met by sources provided by HFDC.

To meet the needs of this proposed HFDC development,
additional well sites are contemplated in USGS8 Area "B"*. A
well field with a total capacity of 4 MGD is proposed in this
area between Kahana Stream and Launipoko Stream. The estimated
capacity of each well is 0.3 MGD.

Longer range considerations are being discussed in Area
"A". Geologists suggest that dike structures restrain flow from

the wet uplands, restricting the lens capacity between Honokahau

*See Appendix D for USGS and aquifer A, B, C.
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Stream and the Olowalu Gulch. Much of this restrained flow may
be available to wells or a tunnel between Honolua Stream and
Honokohau Stream. Zstimates of available capacity between these
streams may be as high as 5 MGD. At least one exploratory well
is required in this area to both determine potential capacities
and to identify potentially adverse esffects on existing wells in
Area "B".* The exploratory well is also required due to changes
in geologic conditions between Area "A" and Area "B".

The projected cost, in 1989 dollars, for initial source
developments for West Maui (which does not include HFDC

projections) is:

Cost Year Scurce
Description (Est.} = start  Gal./Pay
Honockahua Well "B" $2,100,000 1987 800,000
Honokahua Well "C" 2% 8,765,000 1990 800,000
Honokahua Well "D" 4,614,000 1994 800,000
Honolua Well "A" 3,656,000 1998 800,000
Honolua Well "B™ 4,185,754 2002 800,000

*See Appendix C for aquifer informationm.
USGS Area B includes Honokowai and Launipoko Systems of the
Maui Aquifer Classificationmn.

*2 yell plus transmission line.
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Easnapali (Private) Water System serves the Kaanapali
Resort areas as shown in Exhibit AJ. During 1987, the system
served approximately 600 acres of land within the urban areas.

The existing average domestic water usage was 2.32 MGD as shown

below:

Water Usage
Land Uses —MGD

Hotel 1.46

Business/Commercial 0.1%

Apartment (condo units) 0.5%5

Bingle Pamily 0.18

Others (maintenance shop, etc.) 0.18

Total (domestic) 2,52

The domestic water withdrawn from each source is shown below.

Pump

Capacity

Existina Domestic HWater Scurces 1987 Withdrawal __MOD
Honokowai B Well (DLNR 5638-03) 0.84 MGD 1.3
Kaanapali P-4 Well (DLNR $739-01) 0.40 NGD 1.3
Kaanapali P-5 Well (DLNR 5738-01) 0.80 MGD 1.9
Kasanapali P-6 Well (DLFNR 3739-02) 0.48 MCD L3
Total (domestic) 2.52 NOD 5.0

The location of the sources are showm in Exhibit AJ.
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The owners project the following average daily demand

(including) losses by the years shown:

Area 1930 2000 201¢
MGD MGD_ MGD

South Beach Makai 2.32 2.38 2.38
North Beach Makai 0 1.94 1.94
Project District No. 3 0 1.03 1.03
South Beach Mauka 0.48 1.39 1.39
Total Domestic 2.80 6.74 6.74

=T2=



KAANARPALI WATER CORP. WATER DEVELOPMENT PLAN*

Kaanapali Water Corp. (KWC) is an operating public utility
engaged in the provision of domestic water to the Kaanapali
area and is regulated by the State Public Utilities Commission.
Water quality standards are enforced by the Department of Health
through the Safe Drinking Water Act and the Underground
Injection Control Program.

KWC provides potable, fire protection and irrigation water
for developed areas (other than golf courses and rocadway land-
scaping) within the Kaanapali Resort. (Irrigation water
requirements for the golf courses and roadway landscaping are
currently met by a separate private water system with an average
daily demand of 2.0 MGD.) Present average domestic consumption
within the resort is approximately 2.52 million gallonas per day.

The water source for KWC is basal ground water obtained from
four deep wells: Honokowai B constructed in 1976, and three
wells located in Mahinahina (P-4, P-5, and P-6) constructed in
1982 (shown on Exhibit AJ). All four wells have vertical
line-shaft pumps with above ground motors. Wells P-4 and P-6
are also equipped with a combination right-angle drive and
manually activated diesel engine. Each of these wells is
capable of producing approximately 1 million gallons per day.

It is anticipated that future average consumption will

increase to approximately 6.7 million gallons per day. KWC

* By Kaanapali Water Corp.
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(Kaanapali Water Corp. continued}

intends to fulfill its future source requirements with the
development of additional ground water sources that can be
integrated into the existing transmission, distribution, and
storage systems located mauka of the Kaanapali Resort.* Other
source alternatives that may be considered in the future,
depending on technological advancements, water quality
requirements, economics, etc., may include desalinization,
treatment of surface water, development of the high level dike

system, or the transport of water from other aquifers.

*A potential source area is shown in Ezhibit AK.
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KAANAPALI RESORT®
WATER DEVELOPMENT PLAN

Domestic
Add‘'l. Source
Capacity
Year MGD
1990
2000 4.0
2010

* This section by Amfac Property Investment Corp.
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KAANAPAL!
WATER CORP.
SERVICE. AREA

KAANAPALI WATER CORPORATION
DEVELOPMENT PLAN
DOMESTIC AND -NONCROP IRRIGATION WATER
(POTENTIAL SOURCE AREA}
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Kapalu Private) Water System serves the Kapalua Resort
areas as shown in Exhibit AJ. During 1987, the system served
approximately 600 acres of land within the urban area. The
Plantation Project, the Village Golf course, and Project
District No. 1-A are located mauka of the new Honoapiilani
Highway, and the remainder of Kapalua Resort Development,
including Project District No. 1, is located makai of the new
Honoapiilani Highway. The water usage was 0.61 MGD for the
year 1987, The breakdown is shown below:

Water Usage

Land Uses ) —_MG6D
Hotel 0.130
Business/Commercial 0.116
Apartment 0.318
Single Pamily 0.004
Open Area 0.042
0.610

The water supply is currently withdrawn from Honokohau Ditch

System. See Ezhibits AJ and AL. The domestic water system is

provided with a water treatment plant. The water use

projections are:

Projected Dajly Average Demands in MGD

Use 1987 1999 2000 2010
Hotel 0.130 0.448 0.525% 0.551
Business/Commercial 0.116 0.151 0.210 0.242
Apartment 0.318 0.343 0.525 0.761
Single Pamily 0.004 0.024 0.158 0.279
Open Area 0.042 0.032 0.105 0.152
Total .610 1.018 1.623 2.

-77=



NO. | HOMOKOHAU INT
//D AKE

=
. il
7~
7/
P/-—— NO. 18 ADIT OISCHARDE
Hv:u
NO. 2 HONOKOHAY mnx:4 :i“'::' ."':',',“,

\
\ \/ o

NO. 3 HONOLUA INTAKE '
=—HONOLUA DISCHARSE

WP Ce Ltd.
/ -
{ \
\ -
MAHANA OISCHARGE )
S——Fiﬂ.b 42 DISCHARSE \—_—-- —
MR Ce. L.

’k\ Kopelve
o, ALAELOA DISCHARSE
ogN,

"\A . County of Moui

MAHINAHINA FLD. 13 BRIDSE

-
TP T T

—a
- MAMINAHINA WEIR

WRCe. Lia.
R M. Co.

.........

KAANAPA l.,
' PN
RESORT

HONOKOHAU DITCH
EXISTING INTAKES AND DISTRIBUTION (SUB-INTAKES)

SOURCE: MAUI PINEAPPLE CO., LTD. -78- EXHIBIT AL_




KAPALUA RESORT WATER SYSTEM WATER DEVELOPMENT PLAN
BY KAPALUA LAND CO.

The Kapalua Water Co. maintains and operates the domestic
water system in the resort area. This private system is regu-
lated by the State Public Utilities Commission. The Department
of Health also is the enforcement agency of the Safe Drinking
Water Act, Underground Injection Control, and other health
related programs.

Presently the domestic and irrigation waters are supplied
from the Honokohau Ditch. The domestic water system ias treated
while the irrigation for the two golf courses is not. The
domestic use (treated water) is approximately 0.61 MGD while the
irrigation use (untreated water) is approximately 3 MGD for the
two golf courses. Maui Pineapple Co., Ltd. operates the
irrigation system.

For the future and long-range development plan*, Kapalua
Water Co., Ltd. plans to construct a separate duo-water supply
system: the domestic supply from a more dependable ground water
source, and the irrigation supply from the Honokohau surface
water source. The initial phase calls for the drilling of a 1.0
MGD well mauka of the resort area as shown as Kapalua Well No. 1
in Exhibit AM and designated by DLNR as Well No. 5938-02. This

project includes the piping and appurtenances and is estimated

* The total strategy for Kapalua's water needs and development
plan is an ongoing, changing, dynamic program. This summary
is part of the current plan.
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(Kapalua Resort Water System continued)

to cost approximately $800,000. Two additional wells together

with appurtenant reserveoirs and piping are planned for domestic

water service.

The additional 1.5 MGD future irrigation system for the

third golf course will draw from the Honckohau Ditch.
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Other Private Domestic Water Systems include the small

private domestic water systems in this region.

A.

Hainee Hater System i3 an old plantation system
{Pioneer Mill Co.) and provides approximately 0.2 MGD.
The source is an intake from Kauaula Stream. This
water system may eventually be incorporated into the
municipal system as the surrounding area develops
provided that the system meets the provisions of the
Safe Drinking Water Act and the pipelines are improved
to county standards. See Exhibit AG for service areas.
Olowalu Water System is also an old Pioneer Mill Co.
system providing approximately 0.072 MGD. The source
is an intake from Olowalu Stream. The service area is
shown in Exhibit AN. Future development plans for the
area are in the preliminary stages and, therefore,
consumption quantities under developed conditions are
not available.

Lahainalupa High Schoo) Water Syatem is owned and
operated by the State of Hawaii for the school. The
surface source intake (Kanaha Valley) is the same as
the County of Maui. The system now provides (.08 MGD.
The State of Hawaii projects 0.11 MGD in 2010.



RXISTING DOMESTIC SYSTEM
{OLOMALD)
PIONEER MILL CO.
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MISCELLANEOUS WATER SYSTEMS

The following is a list of other existing domestic water
systems:

Hana Town Water System

Kailua

Camp Maluhia

Haleakala National Park

Vvisitor Center - National Park

Mark Edison

Kaeleku Agricultural Park

Haleakala Optical Station

Aina O Kipahulu Association

Kaumahina State Park

Other private agriculture and urban associated water

systems,

The following is a list of other addivional projected
future water systems:

20ther private agriculture and urban associated we..,

system.

2Includes other privately operated water systems for

developmenta and subdivisions.



The 1987 withdrawal for agricultural private irrigation
systema was 517.5 million gallons per day.

The withdrawal for the year 2010 is an estimated 507 million
gallons per day.

The systems are broadly summarired as crop and non-crop.
Non-crop category includes irrigation of landscaping plants,
parks, and grazing areas.

c

Pioneer Mill Company projects a reduction of 16.2 MGD from
year 1987 to year 2010. The company plans conversion of
agricultural land to urban areas (included in Lahaina Community
Pian and HPDC plan). Pages 70-75 describe urban development
plans.

Wailuku Agribusiness (WAB) projects an increase of 18.3 MGD
from year 1987 to year 2010. A major crop converaion plan
should mature by year 2000, Total diversions by WAB of
approximately 82.3 MGD average are planned as unchanged.

C. Brewer Properties have plans to convert WAB land from
agricultural to- urban use. Appendix pages R-9 to R-12 give
further details.

HC&8 Co.-EMI surface withdrawals include flows to the
sub-intakes of the municipal Makawao water system summarized in
Page 20 and HC&8 Co. boiler use mentioned in Page 102.

WAB low and high flow days for 1983-1987 indicate potential
inadequate surface supply periods by the year 2010.

The Agricultural Withdrawal Summary on Page 86 lists several
low and high surface flows between 1983-1987. Por the ranges
listed, there is a 9 to 1 difference between low and high flows.

-C

Withdrawals for non-crop systems are 9.1 million gallons per
day for 1987. Withdrawals for year 2010 are sstimated at 13.8
million gallons per day.

Withdrawals and plans for withdrawals for permitted uses of
agriculturally classified land have not been tabulated. PFuture
updates may need £1ill-in form process.

Puture work may include updated summaries especially when
there are two or more consumers from a common surface diversion.



The following is a Summary Table of water withdrawal for
agricultural private irrigation systems.

TOTAL WATER WITHDRAWAL FOR

RICULTU - PRIVATE ON SYSTEM
UNIT - MGD
TOTAL WITHDRAWAL SURPACE WITHDRAWAL
U ABL 1987 2010 1983-1987
CROP Ave, Ave. Low & High*
Pioneer Mill 65.4 49.2 25.6-66.3
Maui Pineapple Co., Ltd,
Honolua 4.5 5.%
Haliimaile 0.2 0.2
HC&S Co. 3se. 356. EMI 10.77-405.12
Weat 5.51-124.04
Wailuku Agribusiness 26.7) 45.0
Othera** £5.6) _37.3 Tot. 34.58-104.76
Total Crop 508.4 493.2
NON_CROP
Landscaping and Grazing 9.1 14.0
TOTAL AGRICULTURE 517.5 507.2

*Low & high - date of low & high daily: gsurface withdrawvals.

a. HC&S-EMI Low: 10/30/84; MRigh: 10/17/83.
West (West Maui Ditch) Low: 11/1/84: High: 6/19/86.

b. WAB - Low: October, 1984 total divided by 31 days;
High: October, 1983 total divided by 31 days.
¢. Pioneer Low: January, 1985 divided by 31 days.
High: November, 1987 divided by 30 days.

x%x0thers - the remainder of stream diversion registrations filed
by Wailuku Agribusiness (WAB) minus the water used by WAB.
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INVENTORY OF EXISTING SOURCES
Agricultural Crgops

Inventory lists and location maps for major irrigation
systems are included in the following pages. An approximate
aquifer boundary line is drawn on the location maps to aid
aquifer recharge analysis.

Hawaiian Commercial & Sugar Company {(including A&B, Inc.
and EMI, Inc.), Wailuku Agribusiness Co., Inc., Maui
Pineapple Company, Ltd., and Pioneer Mill Company have
conatructed extensive surface and ground water irrigation
systems to serve the agricultural lands. General descriptions
of existing and future plans are included in the Reference
Pages R-2 to R-19.

Agricultural Nom Crops

Inventory lists of sources for agricultural non crop
(landscaping Plants and parks, and grazing) areas follow the
inventory liats for crops.

Descriptions by several companies and ranches are
included in the Reference Pages R-20 to R-27.

Plans for urban development of agricultural land is
included in community plans and generally in the Appendix
descriptions. Water demands for urban development of
agricultural land is included in the municipal and domestic

water totals.



PRIVATE - AGRICULTURAL WATER SYSTEM
HC&3 CO. - A&B, 1INC.*
INVENTORY OF EXISTING SOURCES

Agquifer Sector

Koolau Wailca Ditch System
Koolau Kauhikoa Ditch System
Surface
Water Koolau Lowrie Ditch Sysatem
Sources
Koolau Haiku Ditch System
Wailuku Waihee Ditch System
DLNR Number
_ Well - Pump * of Pumps
5520-01 Maliko Pump 11 2
5522-01 Kuau Pump 12 1
5423-02 Lower Paia Pump 16 2
5422-01 Paia Pump 13 2
5422-02 Paia Pump 17 1
5424-01 Spreckelsville Pump 4 1
5323-01 Paia Pump 2 2
5224-02 Puunene Pump 9 1
Ground
Water 5226-01 Puunene Pump S l
Sources
5226-02 Puunene Pump 6 2
5120-02 Waikapu SH Pump P 2
$321-01 Kaheka Pump 18 2
$227-04 Puunene Pump 8 k|
5227-05 Puunene Pump 19 2
4825-01 Puunene Pump 3 2
4727-01 Puunens Pump 1 1

*Ditch System and State water license area shown in Exhibit AQ. All
wells are within Central Aquifer Sector and shown in Exhibit AP.

Total well capacity 254 MGD.
_sa_



Nedity - )\_\. \ \‘

NERNY

L e \\\

4 S

< bt

o HONOMANU w——— NAHIKU
o WATER LICENSE " | WATER LIGENSE
HAIKY

AQUIFER
SYSTEM

HUELO
WATER LIGENSE

\ CENTRA L
AQUIFER

1
- \SEGTOR

KAWULYI )
AQUIFER ~
rSTEM

Warivky wa(na . :
]
\-.. 0,
Wailuku - Centrol _/\' :

Aquifer Sector Boundary

HAWAIIAN COMMERCIAL & SUGAR CO.
BOUNDARY AND {RRIGATION SYSTEM
AND STATE WATER LICENSE

I (s}
See Appendix C for Aquifer info. -89~ EXHIBIT A



n _J

NORTH

PAIA AQUIFER
SYSTEM

KANULUYI

KAHULUI
AQUIFER
SYSTEM N
'Jl"‘g
WAILUKUY - )
CENTRAL __ o % KOOLAU - CENTRAL
AQUIFER ?\ N AQUIFER SECTOR
SECTOR TN, BOUNDARY
BOUNDARY . i
A\
Yy "
\%& \

...:f.‘"‘l "\ — .:

MAALAEA

8ar o
N\ \
CENTRAL AQUIFER !
SECTOR .g?*/
sfzf‘-iy
AO‘.’-'-'y
,_,15!“/
\n"}-'o/
*?V
@ Well
HAWAIIAN COMMERCIAL & SUGAR GO.
IRRIGATION WELLS
_80- EXHIBIT AP

See Appendix C for Aquifer info.



PRIVATE AGRICULTURAL WATER SYSTEM
WAILURKU AGRIBUSINESS
INVENTORY OF EXISTING SOURCESY

I. Surface Water Sources - Qs = 26.7 MGD
{(from Wailuku Aquifer Sector)
Waihee Valley - Waihee Ditch
Spreckels Ditch
Waiehu Valley - North Walehu Ditch
South Waiehu Ditch (HC&S)
Tao Valley - Iao - Waikapu Ditch
Maniania Ditch
Kama Ditch
Waikapu Valley - South Waikapu Ditch

Everett Ditch

I11. Croundwater Sources - . Qg = 0
(from Wailuku Aquifer Sector)

Wailuku Shaft
(Map 5 - 53-30-05 - Tunnel)

lao Tunnel (0.7 MGD high level water
included with surface total)

* Surface and ground water sources are shown in Exhibit 2Q.

PRIVATE AGRICULTURAL WATER SYSTEM
MAUI PINEAPPLE COMPANY, LTD.
INVENTORY OF EXISTING SOURCES
Honolua Division
1. The agricultural water source is Honokohau Ditch and is
shown in Exhibit AL.
Ha)liimaile Division
1. The private agricultural sources are the Kailiili Intake
shown in Exhibit H, and from the EMI system at Haliimaile.
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Private - Agricultural Water System
Pioneer Mill Co., Ltd.
Inventory of Existing Sources®

Honokohau Ditch
Honokowai Stream

surface Kahoma Stream
Water Kanaha Stream
Sources Kauaula Stream

Launiupoko Stream
Olowalu Stream
Ukumehame Stream

DLNR
Well No. Hame
4835-01 Ukumehame - Pump P
4837-01 Olowalu - Pump O
4937-01 Olowalu -~ Pump N
5138-01 Launiupoko - TUN
Ground 5240-02 Lahaina - Pump A
Water 5240-03 Lahaina - Pump B
Sources $240-01 Mill ~ Pump C
: 5340-01 Wahikuli - Pump L
5340-02 Kahoma - Pump M
5641-01 Kaanapali - Pump D
5641-02 Bonokowai - Pump F
5640-01 Honokowai - Pump R
5537-01 Honokowai - TUN

*Existing sources shown in Exhibit AR.



Pioneer Mill Co.
Surface Water Source

® Pioneer Mill Co. Well

PIONEER MILL GCOMPANY
AGRICULTURAL WATER SYSTEM

See Appendix C for Aquifer info. ~94~ ‘ EXHIBIT AR



PRIVATE AGRICULTURAL NON CROP
GRAZING AREAS WATER SYSTEMS
INVENTORY OF EXISTIRG SOURCES BY RANCHES

Ranch Source
Average Daily
Demand Ground
Unit: GPD (DLNR #) Surface
Ranches-Northeast
(West Mountains) 5731-01 (Makamakacle Stream)
5832-01 (Wailena Stream)
Kahakaleca Stream
Haleakala Ranch Honomanu Stream
(See Exhibit AS) Opana - Kailiili
Pahihi S8Spring
(Waiopai Area)
Wailaulau 8pring
(Waiopai Area)
Kaonoulu Ranch Opana - Kailiili
(See Exhibit AS)
Ulupalakua 700 Waikaalu 8pring
{8ae Exhibit AS) 1,400 Morton 8pring
7.000 Polipoli Spring
6,300 Waikaahi Spring
7,000 Cornwall Spring

Kaupo Ranch
(See Exhibit AC)

Hana Ranch
(8ee Exhibit AC)
(8ee Exhibit AS)

Maui PFactors
(8ee Exhibit AS8)

3,600
3,600

100,000

4701-01

Waihou 8pring

1,000-50,000 Keoneolo Well

Panileihulu

(Healani Stream)
Kalepa Intake
Punahoa Spring
Manawajinui Spring
Waiu Spring

Honomaele Stream

Kaeleku

3518-01 (Kahikinui-

-95-
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PRIVATE AGRICULTURAL NON CROP WATER SYSTEMS
LANDSCAPING PLANTS AND PARKS
INVENTORY OF EXISTING SOURCES BY DEVELOPMENT

PUMP CAPACITY

REVELOPMENT DLNR NO, UNIT: MGD
Kaanapali 5540-1 ¢.8
(See Exhibit Al) 5540-3 0.8
5541-1 0.8
Kapalua 5638-02 1.0
{See exhibit AM)
Makena 3826-01 0.43
{See exhibit AT) 3826-02 0.58
3826-03 0.58
1826-04 0.58
Maui Country Club 5423-01 1.3
{See Exhibit AT)
Parks (County of Maui) Total 3.0
{Includes Waiehu Golt
Course)
{See Exhibit AT)
Wailea 3926-03 0.58
(See Exhibit AT) 4026~-06 1.0
4026-05 0.32
4026-04 0.55
4126-03 0.66
4126-02 0.72
4126-01 0.5
4226-12 1.15%
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AGRICULTURAL W USE -
Future Demands

The projected water withdrawal for agricultural use for
the year 2010 is 507 million gallons per day and is shown in
the table on Page 86.

Crop Systems

Wailuku Agribusiness Company's irrigation water needs and
obligations for long-term planning are estimated at 45 MGD, an
increase of 18.3 MGD over 1987. The net change for total
Wailuku Agribusiness diversions are projected as unchanged.
Pioneer Mill Company's irrigation water needsa are estimated at
49.2 MGD, a decrease of 16.6 MGD. Other major agricultural
companies project smaller changes for fr:igation water demands.
Non-Crop Systems

Water demands for graszing areas are projected to be
unchanged except in the Kahakuloa area where 0.2 MGD
withdrawal is planned. (Refer to Appendix pages R-20 to R-23.)

Parks and school grounds will be irrigated with lower
quality groundwater or waste water. Additional vell
capacities are planned for the Kihei and Lahaina areas.

{Refer to Appendix pages R-26 to R-27 for details.)

Wailea and Makena plan six additional brackish wells to
increase withdrawal by 2.0 MGD for landscaping plants. {Refer
to Appendix R-25 for details.)

Kapalua has plans to increase demand by 1.5 MGD for
landscaping plants. Kaanapali plans to increase brackish
groundwater withdrawal by 1.0 MGD for landscaping plants.
(Refer to pages 70 to 80 for details.)
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Development Plansg
Crop Systems

Wailuku Agribusiness Company plans no change of stream
diversions for their future needs.

Pioneer Mill Company plans reduced groundwater
withdrawals as irrigation needs are reduced.

Maui Pineapple Company, Honolua Division, will complete
Honokohau ditch subintake installation at Mahana. Average

diversion is planned at 5.5 million gallons per day.

Non-Crop Systems

Brackish water wells are planned for Kaanapali, Wailea,
and Makena Resort areas.

Kapalua Resort will increase Honokohau ditch diversions
for landscaping plants. Increased diversions for Maui
Pineapple Company and Kapalua will reduce ditch delivery to
Pioneer Mill Company.

The County Parks Department has the following plans:

1) Three wells with a total capcity of 228,000 gallons

per day for Kihei area.

2) Additional 17,300 gallons per day for Lahaina area.
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INDUSTRIAL A MISCELL ou
Existing Use
Industrial water users in the Lahaina region are shown in
Exhibjit AU. These are:
Pioneer Mill Company
Pioneer Mill Company operates a power generating plant
located at the sugar processing mill. Condenser water for the
turbo-generator is obtained from a well located at the mill.
After cooling the turbo-generator condenser, this water is
used in the sugar processing plant before finally being used
for a third time for cane irrigation.
Pioneer Mill Company also operates a hydro-power plant at
the base of Kauaula Stream. The unit is rated at 500 KW.
This is a non-consumptive use of water (i.e., after passing
through the hydro-power plant, the water is ultimately used
for agricultural irrigation).
Priv drqo-pow
A hydro, owned by Jerry McDonald, is located along the
Honokohau stream. Approzimately 0.3 MGD is diverted for hydro
power.
Industrial and miscellaneous water users in the Central
Maui areas are as follows and shown in Exhibit AV:
1. Hawaiian Commercial & Sugar Company:
Puunene Power Plant
Paia Power Plant
Hydroelectric Plants
2. Maui Electric Company:
Kahului Power Plant

Maalaea Power Plant

3. Maui Land & Pineapple Company:
Kahului Cannery
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SOURCE:
1) LABAINA COMMUNITY PLAN
2) PIONBER MILL CO.

See Appencdix C for Aquifer info.

INDUSTRIAL & MISCELLANEOUS USE
LABAINA
EXISTING SOURCES
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Hawaiian Commercjal & Sugar Company

HC&S Co. turbo-generators at the Puunene and Paia mills.
require saline-free water from the Wailoa Ditch for boiler
make-up and other industrial uses. This requirement is
approximately 2 to 3 MGD.

Condenser water for the power plants is obtained from
wells located by the mill. After the condensing cycle, this
water is used in the cane sugar processing plant and finally
used for a third time for irrigation. Total withdrawal is
included with the HC&S writeup on groundwater.

HC54S operates three hydroelectric plants in the Paia-
Haliimaile region. The rated output of the hydros are:

Rated Qutput

{KWH)
Kaheka Hydro 4,500
Paia Hydro 900
Paia Lowhead Hydro 500

This is a non-consumptive use of water; water is ultimately
used for agricultural irrigation.
Mauij i H ui

Condenser water for the turbo-generators at Kahului is
drawn from ten saltwater wells located next to the plant.

In 1987, approximately 17.1 billion gallons were pumped
through the plant. No well water is used at the Maalaea Power
Plant.

auj Land Pinea F

Maui Land & Pineapple Company Cannery has two wells on
site. The first, a brine well, draws saltwater from a depth
of 280 feet (which is below the aquifer). Approximately 1.4
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Maui Land 6 Pipeapple Company: Kahului Cannery (contd)
MGD is used as cooling medium for the condensers of the
evaporators. The saltwater is then reinjected to the brine
depth,
The second well draws low salinity water for washdown
purposes. The pump for this well has a capacity of 1.0 MGD.
Yearly withdrawals for the wells (based on five years)

are 317 MG for the brine well and 288 MG for the washdown well,

Future Demands:

No major changes are planned at this time.
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SUMMARY OF WATER WITHDRAWAL BY
AQUIFER SECTOR AND AQUIFER SYSTEMS

Introduction:

Island of Maui Water Use and Develcopment Plan inventories
have been summarized as withdrawals from groundwater and
surface water sources. In addition, the groundwater and
surface water sources have been summarized by aquifer sectors
and systems. Groundwater withdrawals are shown by bar charts.

Exhibit AW shows island of Maui by aquifer classifi-
cation. A deacription of aquifer classification by Dr. John
Mink is included in the Appendix C.

Lahaina sector is divided into the former USGS areas.
This designation was retained for this report to present
sustainable yield numbers based on irrigation recharge.

The quantity of water available in an aguifer depends on
hydrogeological structure and climatic cycles, as rainfall,
vegetation, stream flows, etc. Withdrawal of water from an
aquifer can be regulated to sustain safe yields that will not
degrade the aquifer quality. The quality of an aquifer is in
part maintained or improved by the application of water to an
aquifer. This process called recharging is a natural process
and also can be accomplished by irrigation of cultivated or
planted areas. The summaries of withdrawal for irrigation
water by aquifers and by transfer is summarized for recharge

consideration.
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TOTAL AQUIFER SECTOR WITHDRAWAL

The following table includes total withdrawals for
municipal, agricultural, and industrial-miscellaneous uses.
The table divides withdrawals by aquifer sectors-systems, by
surface water and groundwater for the years 1987 and 2010.

Transfer, the withdrawal of water from one aquifer and
applied on another of agricultural water, is summarized for
aquifer recharge calculations.

The evaluation of sustainable yield after consideration of
agricultural irrigation water application will be presented by
the Protection Plin of the Hawaii Water Plan. Appendix D does
include a preliminary evaluation by Dr. Mink for the Lahaina

Aquifer Sector, area A and B.
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ISLAND OF MAU!
TOTAL MUNICIPAL, PRIVATE, DOMESTIC, AGRICUICULTRAL AND INDUSTRIAL
WATER SYSTEMS
withdrawals and transfers
by AQUIFPER SECTORS and SYSTEMS

YEAR 1987 YEAR 2010
WITHDRAWAL SURFACE GROUND TOTAL SURFACE GROUND TOTAL
WAILURU SECTOR "
WAIKAPU SYSTEM 6.6 6.6 !) 6.6 6.6
IAO SYSTEM 24.2 15.6 39.8 1! 24.2 18.5  42.7
WAIHEE SYSTEM 76.5 76.5 31 76.5 4.2  80.7
KAHAKULOA H
CENTRAL SECTOR k
KAHULUI SYSTEM 8.4 38.4 ¢ 8.4 38.4
PAIA SYSTEM 130.5 130.5% !} 130.5 130.5
COMBINE SYSTEMS: 2.1 2.7 1! 4.7 4.1
MAKAWAO "
KAMAOLY i
KOOLAU SECTOR '
HAIKU SYSTEM 0.4 0.4 0.4 8.5 8.9
COMBINE SYSTEMS: 169.2 169.2 }i177.2 177.2
HONOPOU i
WAIKAMOI H
KEANAR i
HANA SECTOR H
KAWAIPAPA 0.1 0.1 0.2 4! 0.4 0.4
COMBINE SYSTEMS: H
KUHIWA HH
WAIHOL k
KIPAHULD HH
KAHIKINU1 SECTOR 0.1 0.13f 0.1 0.1
LAHAINA SECTOR T
08G8-A 24.6 2.7 27.3 !} 25.0 7.0  32.0
USGS-B 22.9 24.2 47.1 i) 22.7 19.1 41.8
0SG8-C 8.7 1.0 9.7 Ei 8.7 1.9 9.7
(N}
TRANSFER-AGRICULTURAL WATER ONLY "
FROM AQUIFER: TO AQUIFER SECTOR-SYSTEM:!!
WAILUKD CENTRAL!! WAILOUKDU CENTRAL
WAILUKU SECTOR WAIKAPU KAHULUZ ! !WAIKAPU 1IAO KAHULUI
WAIHER 0.4 8.3 ! 2.2 7.0 29.5
CENTRAL i CENTRAL
KOOLAU SECTOR KARULUI  PAIA MAKAWAO! |KARULUL PAIA  MAKAWAO
HAIKU 0.2 !} 0.2
COMBINE SYSTEMS: 17.0 147.0 11 17.0 147.0
HONOPU HH
WAIKAMOI "
KEANAE H
LAEAINA SECTOR 1! LAHAINA SECTOR
LAHAINA SECTOR A B c It A B c
A 17.2 HH 15.7
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WITHDRAWAL FOR MUMICIPAL USK

The following table is a summary of withdrawals for
municipal uses of both surface water and groundwater by aquifer
sectors and systems. Total withdrawals increase from 29.9 MGD
in 1987 to 64.2 MGD by year 2010.

Surface and groundwater withdrawals by water systems is
shown in Appendix C.

Central Maui water system demands increase from 15.1 MGD in
1987 to 30.5S MGD by year 2010. The development plan shows a
range of withdrawals from several aquifer systems. This
summary is based on the following withdrawal rates: Iao System
- 18 MOD, Waihee System - 4 MGD, Haiku System - 8.5 MGD.

Withdrawals for the Makawao plus Kula water systems
increase from 5.4 MGD in 1987 to 13.4 MGD in the year 2010.

All withdrawals are from the Koolau sector, a combination of
Honopou, Waikamoi, Keanae systems.

The Lahaina Aquifer Sector is divided into the traditional
USGS areas A, B, C. The municipal and private domestic systems
withdrawals within the Lahaina Sector increase from 9.2 MGD in
1987 to a planned 19.9 MGD by the year 2010.
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ISLAND OF MAUI
MUNICIPAL AND PRIVATE DOMESTIC
WATER SYSTEMS
WITHDRAWALS
by AQUIFER SECTORS and SYSTEMS

YEAR 1987
WITHDRAWAL SURFACE GROUND TOTAL
WAILUKU SECTOR
WAIKAPO SYSTEM
IAQ SYSTEM 15.1 15.1
WAIHEE SYSTEM
KAHAKALOA
CENTRAL SECTOR
KAHULUD SBYSTEM
PAIA BYSTEM
COMBINE SYSTENMS:
MAKAWAO
KAMAOLE
KOOLAU »ECTOR
HAIRKU SYSTEM
COMBINE SYSTEMS:
HONOPOU
WAIKAMOIX
KEANAE
HANA SECTOR
KAWAIPAPA 0.1 0.1 0.2
COMBDINE SYSTEMS:
KUHIWA
WAIHOI
KIPAHULU
KAHIKINUI SECTOR
LAHAINA SECTOR
A 1
B 1
c o
9

n O
wno

~N N

w N

TOTAL

P ——— ittt bttt b - m PR P B - -

20.9 2
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The following table is a summary of withdrawals for
agricultural use of both surface water and groundwater by
aquifer sectors and systems for years 1987 and 2010.

Future withdrawals for agricultural purposes are average
projections by many company "write-ups” included in the
appendix. FPor the year 2010 total surface water withdrawal
for Wailuku Agribusiness and their obligations are identical
to the 1987 diveraion quantities.

Withdrawal for Lahaina Sector B shows a decrease from
42.5 MGD in 1987 to 30.2 MGD in the year 2010. This reduction
reflects the reduction of Pioneer Mill Company agricultural
land to areas for Hawaii Pinancial Development Corporation

housing proiect and also the Kaanapali development plans.
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ISLAND OF MAOI
TOTAL AGRICULTURAL PRIVATE
WATER SYSTEMS
withdrawals and transfers
by AQUIPER SECTORS and SYSTEMS

unit:MGD
YEAR 1987 Y YEAR 2010
WITHDRAWAL SURPACE GROUND TOTAL |! SURPACE GROUND
WAILUKU SECTOR "
WAIKAPU SYSTEM 6.6 6.6 !} 6.6
IAO SYSTEM 24.2 6.5 24.7 )1 4.2 0.5
WAIHER SYSTEM 76.5 76.5 ) 76.5 0.2
KAHAKALOA o
CENTRAL SECTOR Y
KARULOI SYSTEM 37.6 37.6 !} 37.6
PAIA SYSTEM 130.5 130.5 !} 130.5
COMBINE SYSTEMS: 2.7 2.7 4! 4.7
MAKAWAO i
KAMAOLE '
KOOLAU SECTOR "
HAIKU SYSTEM 0.2 0.2 !} 0.2
COMBINE SYSTEMS: 164.0 164.0 }! 164.0
HONOPOU H
WAIKANOL HH
KEANAE Hh
HANA SECTOR H
KANAIPAPA gt
COMBINE SYSTEMS: H
KUHIWA HH
WAIHOI i
KIPABULU 0"
KARIKINUI 0.1 0.1} 0.1
LAHAINA SECTOR H
A 22.8 22.8 5t 23,8
B 21.3 21.2 42,5 {1} 21.3 8.9
c 8.6 1.0 9.6 :E 8.6 1.0
[}
ri
TRANSFER-AGRICULTURAL WATER '
FROM AQUIFER T0 AQUIFER SECTOR|!-SYSTEM
WAILUKU CENTRAL! ! RAILOUKGU
WAILUXU SECTOR WAIKAPU KAHULUI ! \WAIKAPU IAO
WAIHER 0.4 20.3 !} 2.2 7.0
CENTRAL CENTRAL
XOOLAU SECTOR KAHULOI  PAIA MAKAWAOQ! |KARULUI  PAIA MAKAWAO
HAIKU 0.2 ! 0.2
COMBINE SYSTEMS: 17.0  147.0 1P 17.0 147.0
HONOPU HH
WAIKAMOL it
KEARAR "
LAEAINA SECTOR 1+ LAHAINA SECTOR
LAHAINA SECTOR A ] c IV A B c
A 17.2 0 15.7
'
HH
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WITHDRAWALS FOR MISCELLANEQUS USES

The following table is a summary of withdrawals for
industrial and miscellaneous uses of both surface water and

groundwater by aquifer sector and systems for years 1987 and

2010.
URIT: MGR
WITHDRAWAL YEAR 1987 = XYEAR 2010
Central Sector Ground Total = Ground Total
Kahului System 0.8 0.8 0.8 0.8
Koolau Se¢tor Surface Surface
Combination Systems 2.5 2.5 2.5 2.5

The withdrawals for hydroplants and power plants are
accounted for in the agricultural totals. The Maui Electric
plant and Maui Pineapple Co. cannery withdraw saltwater and,

therefore, are not tallied in this summary.
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GROUNDWATER WITHDRAWAL BY AQUIFER SECTOR-SYSTEM

The following bar charts are summaries of total ground-
water withdrawal compared to total groundwater sustainable
yield and summaries of potable groundwater withdrawal compared
to potable groundwater sustainable yield. The summaries are
for the years 1987 and 2010.

Lahaina sector is shown as total groundwater withdrawal
for years 1987 and 2010 compared to the basic sustainable
yield and sustainable yield calculated with agricultural
recharge water.

Central sector-system sustainable yields have not been
calculated for agricultural recharge. Koolau sector-system
sustainable yields have not been calculated for surface

withdrawals and transfers.
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GROUNDWATER WITHDRAWAL
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Future Study Areas

There are many study areas that need to be studied or
expanded in the Water Use & Development Plan. The following
are some of the suggested study areas.

There is need for information to increase the "confidence
level” of the sustainable yields of those aquifer systems that
may become potable water sources within the next twenty years.

Completion of the certification process of stream
diversion declarations will allow updates of withdrawals by
aquifer systems,.

Information on for desalinization pilot plants and other
operational plants should be current to allow reasonable cost
analysis.

Water demand estimates should be updated to reflect
community plan changes. Ultimate water demands by community

plan would be useful as a long-range planning tool.
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HAWAIIAN COMMERCIAL & SUGAR COMPANY {HC&S)*
AGRICULTURAL WATER USE

The Hawaiian Commercial & Sugar Company (HC&S) cultivates
sugarcane on over 35,800 acres in Central Maui. OQur total
annual water needs, which are satisfied by a combination of
surface and ground waters, approximate 130 billion gallons. On
the average , the plantation's irrigation needs are met 55% by
surface water and 45% by ground water,

An adequate supply of irrigation water is an ever-present
concern of the plantation due to the seasonal fluctuations in
surface supplies over the high cost and limited use of pumped
ground water. Over the years, HC&S has expended substantial
effort and substantial sums of money to insure that available
water resources are used as efficiently as possible. All of
HC&S' cane land is now equipped with drip irrigation except for
1,600 acres which utilize the excess mill water for irrigation,
a project which took eleven years and over $35 million to
complete. Prior to the installation of drip, the plantation
implemented a water "development" program which focused on
"developing™ water through water conservation. All the
plantation's major supply and distribution ditches were
concrete-lined, selected reservoirs were lined, reservoir
capacity increased, irrigation layouts improved, flume outlets

improved, and experiments with overhead sprinklers undertaken.

*This section from A&B, Inc.



Efficient water management continues to be a critical issue
for HCsS today, a key item in the plantation's strategy for
survival.

Sur Wate

Surface waters are imported to the plantation from East
Maui and West Maui streams through extensive and complex
plantation ditch systems.

HC&S' East Maui Irrigation (EMI) system is a network of
four major ditches which operate in parallel to collect water
from some 100 East Maui streams located between Nahiku and
Haiku. The EMI system consists of 74 miles of ditch and tunnel
and collécts surface runoff from a watershed area of 57,000
acres, 38,000 acres of which are state-owned and 19,000 acres
owned by EMI. EM! for over the past 100 years has operated
continuously under agreements with the government to collect
waters off of the government-owned lands.

EMI's average deliveries are approximately 60 billion
gallons a year, or an average of 164 MGD. Actual daily flows,
however, vary greatly throughout the year depending on rainfall
conditions. During periods of high rainfall, the capacity of
the EMI system (450 MGD) is rapidly filled and most of the
rainfall f£lows to the ocean. During periods of low rainfall,
HC&S is severely short of water. Flows as low as 10 MGD have
been experienced. Our records indicate that there is
insufficient water to meet HC&3' irrigation needs 24% of the

time, or roughly 90 days a year.



The water provided by the East Maui watershed is
absoulutely essential to the viability of HC&S. HC&S8 has
10,000 acres of cane land dependent entirely on East Maui ditch
flows for irrigation. In addition, the EMI system provides
essential water to the County of Maui for the domestic and
agricultural needs of their Upcountry Maui consumers, some
21,000 residents and farmers, and to some private pineapple
growers.

The Weat Maui ditch system is owned and utilized by HC&S in
conjunction with Wailuku Agribusiness Company, Inc. This
Waihee system provides HC&8 with an average of 25 MGD for its
western fields. This enables HC&3 to utilize more of its East
Maui waters for those 10,000 acres totally dependent on the EMI
ditch system (shown in Page R-7).

Ground Water

The plantation utilizes 16 ground water wells to supplement
its rainfall-dependent surface water sources (shown in Page
R-8). These wells are capable of supplying a total of 254
MGD. However, in addition to being very expensive to pump,
this water is limited in use due to the low elevation locations
of the wells and the salt content of the water. During low
rainfall periods, HC&S will pump these costly wells in order to
keep the cane alive. Actual use, therefore, varies from

year-to-year depending on rainfall conditions.
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Qther Wat

Other plantation water facilities include 47 reservoirs
scattered throughout the plantation with a total storage
capacity of 1.065 billion. There are also three hydro-
electric plants incorporated into the EMI ditch system which
utilize the energy of the water, when available, as it drops
from one ditch to another. This power is utilized by our mills
and is also sold to Maui Electric.. Priority use of the water,
however, is for the irrigation of HC&8' cane lands.
Conclusion

Despite the capability of the plantation's water systems
and water infrastructure to handle large quantities of water,
it is important to realize that water shortages are common at
HC&S. HCES is continually looking at means of utilizing water

more efficiently and stabilizing its water supplies.



PRIVATE - AGRICULTURAL WATER SYSTEM
HC&8 CO., - A&B, INC.*
INVENTORY OF EXISTING SOURCES

Aquifer Sector

Koolau Wailoa Ditch System
Koolau Kauhikoa Ditch System
Surface
Water Koolau Lowrie Ditch System
Sources
Koolau Haiku Ditch System
Wailuku Walhee Ditch System
DLNR Number
Well No. —Well - Pump *  of Pumps
5520-01 Maliko Pump 11 2
5522-01 Kuau Pump 12 1
5423-02 Lower Paia Pump 16 2
5422-01 Pala Pump 13 2
5422-02 Paia Pump 17 1
$5424-01 Spreckelsville Pump 4 1
5323-01 Paia Pump 2 2
5224-02 Puunene Pump 9 1
Ground
Water $226-01 Puunene Pump 3 1
Sources
5226-02 Puunens Pump 6 2
5128-02 Waikapu SE Pump P 2
5321-901 Kaheka Pump 18 2
$227-04 Puunene Pump 8 3
5227-05 Puunene Pump 19 2
4825-01 Puunene Pump 3 2
4727-01 Puunene Pump 1 1

*suétaco water sources shown in Page R-7 and ground water sources
shown in Page R-8.
%*A1] wells within Central Sector Aquifer.
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WAILUKU AGRIBUSINESS CO., INC. WATER USE*

Until 1979, Wailuku Sugar Company cultivated sugarcane on
approximately 4,700 field acres** and utilized approximately
400 acres in pasture, a total water service area of approxi-
mately 5,100 acres with annual water demand of 15,000 to
18,000 million gallons per year. 1In 1979, Wailuku Sugar began
the transition to diversified agriculture and began converting
approximately 1,800 former (sugar) field acres to macadamia
north of Iao Valley. More recently, Wailuku Agribusiness
(renamed to better represent its diversified nature) began
converting approximately 2,100 former (sugar) field acres to
pineapple south of lao Valley. Wailuku Agribusiness is cur-
rently analyzing and planning the use of approximately 1,000
field acres for conversion to diversified agricultural uses
including macadamia, pineapple, and other crops. 2an
additional 500 acres of former and current pasture land may
have potential for conversion to agricultural uses.

Due to the transitional nature and present state of
conversion of uses, WACI's 1987 water usage is not
representative of normalized demand. <Current macadamia
plantings will not reach maturity and maximum water usage for
many years, as late as 2000. Also it is critical to recognize
that even normalized annual demand is not representative of
actual peak demands dictated by crop cycle - this ia
especially true of pineapple for example.

* This section from Wailuku Agribusiness Co., Inec.

** Pield acres are net productive areas, actual "land" acres
are greater.
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Therefore, for long-term planning purposes, WACI's
normalized (but pot peak) demand for its planned 4,800 field
acres and its water supply obligations to other users is esti-
mated at 45 million gallons per day. This level of demand
could vary substantially depending on actual water demands for
the 1,000 field acres planned for further diversification hased
on the actual mix of crops developed. Timing of full produc-
tion and normalized demands will fluctuate depending on actual
timing of development and peak demands will vary with actual
uses developed,

Approximately 500 to 600 acres of current crop land are
designated for residential development in the Wailuku-Kahului
* Community Plan. The timing and conversion of these lands to
urban uses are not predictable with any precision and will not
necessarily result in any significant reduction of water usage
due to the anticipated overall deficit at planned, normalized
full-~production for the remaining cultivated areas.

Like all Hawaii agricultural operations, the last few years
have been a period of cost containment and improved efficiency.
Due to high pumping costs, WACI is highly dependent on rainfall
and stream flows for its irrigation needs. Thus, operations
are highly susceptible to seasonal fluctuations. Even though
the plantation is serviced efficiently with drip irrigation, it
operates in a "deficit"™ situation much of the year.

A. Surface Waters - WACI diverts surface waters from four
separate streams. Supply varies widely by weather conditions.
In 1987, the "average" daily flows from all surfaces was 26.7
MGD.
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WACI's largest and most important source of water is the
Waihee system, which is operated and shared with HC&S. Water
is collected from both the Waihee and Spreckels intakes.
"Average" daily flows for WACI's share in 1987 was 10.8 MGD.
These flows are further reduced by other users who exercise
rights to ditch withdrawals.

In addition, WACI draws water from three streams through
its own system. These streams are the Nerth Waiehu, Iao, and
Waikapu. The 1987 "average"” flows from these three sources was
15.9 MGD.

B. Ground Water - The Wailuku Shaft is a "Maui" type skim-
ming tunnel located about one-fourth mile above the manager's
house. The shaft has an installed capacity of approximately 21
MCD from three 7 MGD pumps. Because of high pumping costs,
this shaft is currently pumped only as necessary.

The County of Maui operates a ground water system for
domestic use in Iao Valley. Any water not used by the county
is delivered to the WACI surface water collection system in Iao
Valley.

A cautionary note: "average” annual flows are misleading.
Daily flows over the last 30 years have ranged from a high of
85 MGD to a low of 15 MGD. WACI has always run on a tight
water "budget™ with little storage capacity - ability to cap-
ture high flows for later use. Therefore, effective available
amounts are much less than indicated by "average™ measure-
ments., WACI is making continual efforts to preserve its water

sources, and to upgrade the efficiency of its distribution and

irrigation system. See Exhibit AQ.
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WAILUKU - KAHULUI
PRIVATE AGRICULTURAL WATER SYSTEM
WAILUKU AGRIBUSINESS COMPANY

I. Surface Water Sources - Qs = 26.7 MGD
(Erom Wailuku Aquifer Sector)
Waihee Valley - Waihee Ditch
Spreckels Ditch
Waiehu Valley o North Wajehu Ditch
South Waiehu Ditch (HC&S)
Iao Valley = Iac - Waikapu Ditch
Manianja Ditch
Kama Ditch
Waikapu Valley = South Waikapu Ditch

Everett Ditch

II. Ground Water Sources - Qg = 0
{(from Wailuku Aquifer Sector)

Wailuku Shaft
(Map 5 - 53-30-05 - Tunnel)

Iao Tunnel*

Surface and ground water sources are shown in Exhibit AQ.

*Average discharge, Central Maui Source Development Joint venture
Report (Preliminary draft) 9/1/89, Page 3l.
0.7 MGD included with surface withdrawals.



MAUI PINEAPPLE COMPANY, LTD.*®
HONOLUA DIVISION
WATER USE & DEVELOPMENT PLAN FOR COUNTY COF MAUI

The following is a description of Maui Pineapple Co., Ltd.
(MPCo., Ltd.) Honolua Division's agricultural water use.
Source (Honokohau Ditch System) for cultivated areas are shown
in Exhibit AL.

MPCo., Ltd. owns approximately 26,000 acres on West Maui.
A large portion of this land lies in the water shed area in the
upper area of the West Maui Mountains where rainfall averages
between 100 and 400 inches a year. Maui Land and Pineapple
Company, Inc.(MLPCo., Inc.) has two major subsidiaries, Maui
Pineapple Company, Ltd. and Kapalua Land Company, Ltd.

MPCo., Ltd. grows pineapple on approximately 3,800 net
acres from Honokohau Plateau to Honokowai Gulch. MPCo., Ltd.
alsc owns and operates the Honokohau Ditch. This seven mile
ditch system begins at the 870 foot level in Honokchau Valley
and consists of long tunnels, siphons across narrow valleys,
and is fed by three intakes - two in Honokohau Valley and one
in Honolua Valley. The ditch ends at Mahinahina at the 720
foot elevation. This water system can carry up to 60 MGD,
averages 25 MGD, but occasionally drops to less than 4 MGD at

Mahinahina.

*Phis section was prepared by Maui Pineapple Co., Ltd.
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By 1990, the existing non-irrigated fields will have been
converted to drip irrigation. This will increase the water
demand from the ditch for pineapple operations to 5.5 MGD
during dry periods. Since 1978, MPCo., Ltd. has invested
nearly three million dollars in irrigation projects at Honeolua
as a way to try to keep this land in profitable pineapple
production,

additional users of water from this ditch system are
Kapalua Water Company, Ltd., Kapalua Land Company, Ltd., County
of Maui, a private hydro system, and Pioneer Mill Company. The
residual ditch flow appears to be between 11 and 12 MGD.

During dry periods, this amount will be used eniiroly by
MPCo., Ltd. (5.5 MGD), Kapalua Land Company (4.5 MGD), Kapalua

Water Company (2.0) and County of Maui (1.5 MGD).
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I) *INTAKES

A. No. l-Honokohau Stream 840* Elevation
B. No. 2-Kaluanui Stream 800' Elevation--Konokohau Ditch
cC. No. 3-Honolua Stream 790' Elevation

II) *DISCHARCES

Average Daily

Flow MGD
A.**Honokohau Valley

1. Number 16 Adit
a. Hydro (Jerry McDonald) .3
b. County of Maui .1
c. MPCo., Ltd.: pineapple .8
B. Honolua Valley
1, MPCo., Ltd.: pineapple .7

c. Mahana (to be completed in 1989)

1. MPCo., Ltd.: pineapple 1.0

2. MLPCo., Inc.: Kapalua 2.0
D. Field 42

1. MPCo., Ltd.: pineapple 1.0

2. MLPCo., Inc.: Kapalua 4.5
E. Alaeloa

1. County of Maui 1.5
P. Mahinahina Field 15 Bridge

1, MPCo., Ltd.: pineapple 1.0
G. Mahinahina Weir

1. MPCo., Ltd.: pineapple 1.0
TOTAL WATER USAGE 13.9 MGD
H. Mahinahina Weir

1. Pioneer Mill Company: sugarcane - balance of water

*By Maui Pineapple Co., Ltd.
**Below ditch perennial stream: 0.63 MGD
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MAUI PINEAPPLE CO., LTD.¥*
HALIIMAILE DIVISION
The Maui Pineapple Co., Ltd. (MPCo)}, Haliimaile
Division, owns or leases over 9,800 acres around the slope of
Haleakala and cultivates pineapple on over 5,900 acres.
The water needs for 1987 for the Haliimaile Division

were from the following sources:

Source Quantity - MG/Year
County 29.205
Kailiili (private) 21.279
Wwailoa (EMI) ' 30.616
Total 81.100

Water needs may increase an additional 40% during dry
years. The EMI source could be up to 40 MG per year. KRailiili
source has historic beginnings with Maui Agricultural Company,
now part of HC&S Co., and is jointly used by ML&P Co.., Ltd.,
Kaonoulu Ranch, and the County of Maui. Exhibjt H is the

location map of the Kailiili source.

*Phis section was prepared by Maui Pineapple Co., Ltd.
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AGRICULTURAL WATER USEY*
PIONEER MILL COMPANY, LIMITED

The following is a description of Pioneer Mill Company's
Agricultural water use as prepared by Pioneer Mill Co., Ltd.
Please note that surface water sources for cultivated areas are
shown in Exhibit AR,

Pioneer Mill Company, Limited (PMCo) farms approximately
7.000 acres of land in West Maui.- The entire plantation is
irrigated with a combination of surface and ground waters, and
approximately 95% of this irrigation is done through drip
tubing to conserve water. An adequate supply of agricultural
water is an ongoing concern at Pioneer Mill Company, Limited,
both in terms of seasonal fluctuations in surface supplies and
the relatively high cost of pumping groundwater to supplement
surface water in upper fields.

In 1986, PMCo undertook several major cost containment
efforts directed in part at controlling the energy costs of
water pumping throughout the plantation. Total operations were
reduced in size for use of surface water and to minimize the
necessity of frequent groundwater pumping. Efficient water
management continues to be a critical element of PMCo's future
stability and the system of pumps, pipes, ditches and intakes
that are in the ground today are some of the company's most

valued assets.

*This section was prepared by Pioneer Mill Co.
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Surface Waters

PMCo diverts surface water from seven separate sStream
basins in West Maui including Honokowai, Kahoma, Kauaula,
Kanaha, Launiupcko, Olowalu and Ukumehame plus the residual
Honokohau Ditch with an average surface water flow of
approximately 45.2 MGD. Supply varies widely by weather
conditions in the interior of West Maui. During seasonal
periods of low stream flows, several of the major intakes dry
up and require substantial groundwater pumping to supplement
the surface flows.

PMCo's largest and most important source of surface water
is the Honokohau Ditch which is owned and operated by Maui
Pineapple Company, Ltd. Water is collected from intakes in
Honokohau and other valleys and delivered at the northern edge
of PMCo's sugarcane lands at a relatively high elevation (750’
elev.). Like other surface systems, Honokohau Ditch is subject
to seasonal fluctuations that range from 0-60 MGD. The ditch
is also affected by upstream water users who exercise priority
rights to water withdrawals. Kapalua Resort, Maui Pineapple
Co., Ltd. and the County of Maui all currently utilize
Honokohau waters. They have their own plans for expanded
withdrawals in the near future. These withdrawals will reduce
the base flow that will be available to PMCo. and will require
either an increased use of pumped water or a reduction in
cultivated acreage. All flows related to Honokohau Ditch
reported by PMCo in this report are estimates only as long-term
averages may not be meaningful given recent and anticipated

future changes in withdrawals by upstream users.

R-18



Ground Water

In order to supplement surface flows, PMCo has installed a
series of 13 low elevation groundwater wells located mostly on
the lower fringes of the plantation between Honokowai and
Ukumehame. These pumps are operated on an as-needed basis for
farm and mill operations and produce waters from the coastal
portion of the aquifer which are slightly brackish and
generally not of domestic quality. Pumping records over the
last 30 years vary dramatically due to weather and other
operation conditions. Current ground water pumping is not
expected to exceed 20 MGD on a long term annual average.

Annual average water use for PMCo. is seasonally variable
and subjeét to annual rainfall. PFor working purposes, PMCo.
utilizes a total of approximately 65 MGD to grow and process
sugarcane on 7,000 acres. This usage fluctuates greatly on a

daily basis with peak daily usage approaching 85 MGD.
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AGR LT - WATER U ~ NON CR

Grazing Lands

In the northwest portion of the Wailuku-Kahului Community
Plan approximately 3,000 acres of agricultural land is used for
grazing. Water for this northwest region is supplied mainly
from three major streams: Makamakaole, Wailena, and
Kahakaloa. 1In addition, at least two wells were identified.

Ranches around the slopes of Haleakala Mountain rely on a
combination of springs, streams, and municipal water to sustain
animal herds. Major ranch lands in the Makawao-Kula region
total at least 87,500 acres. Approximately 18,000 acres are
within the Kihei-Makena Community Plan but are generally served
by sources from the Makawao-Kula region. Approximate grazing
areas and source locations are shown in Exhibit AS.

Plans for ranch lands are changing from status quo to major
urban development plans at the Kihei edge of the ranches to
cultivated agricultural lands and other possibly more water

intensive uses.

Grazing is permitted in conservation designated land.
Approximately 2,300 acres of conservation land in the Wailuku-
Kahului Community Plan and at least 5,800 acres of conservation
land in the Kihei-Makena Community Plan are used for grazing.
The following ranch summaries include Conservation designated

land.
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leakala Rapch *

Haleakala Ranch owns 32,538 acres and leases another 2,713
acres. The division by community plans is as €follows:
Makawao-Pukalani-Kula, 28,159 acres; Kihei-Makena, 3,503 acres;
and Hana, 3,590 acres.

The major portion cf water for ranch operaticns is served
from the municipal system. In addition, private water sources
are as follows:

1. Honomanu Stream

2. Opana - a private system shared with Maui Pine

3. Waiopai - spring sources serving about 400 cows
The municipal flows for 1987 and 1988 were:

Total Yearly Use
MG

1987 1988
Haleakala Ranch 9.6 9.2
Above the municipal service area, water is served from the
Honomanu source at approximately 6,400 feet elevation. Pumping
facilities to upper lands have been installed and have been
used in the past.
The Opana-Kailiili System (elevation 2,400 feet) is used
mainly for the dairy operations (see also Exhibit H).
In the Waiopai area, the Pahihi Spring (elevation 2,900
feet) and Wailaulau Spring (elevation 2,500 feet) are major

sources. A pond-pump arrangement also serves the range lands.

*Information from Haleakala Ranch.
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Land development plans are described in the Kihei-Makena
Community Plan. These include Project District 5 (187.8
acres), Project District 6 (R&T Park - 300 acres), Silversword
Golf Course, public zoned area of approximately 125 acres, and
a low and moderate income housing project. In addition, an
approximately 1,000 acre jojoba farm is planned.

Kaonou ch*

Kaonoulu Ranch spreads around the western slope of
Haleakala. The ranch owns 8,739 acres and leases another 6,012
acres. The major area of approximately 13,685 acres is within
the Makawao-Pukalani-Kula Community Plan. The remainder is
within the Kihei-Makena Community Plan.

The entire ranch is on the County water systeﬁ except for

for a small area served from the Kailiili water system (see

also Exhibit H).
Uliupalakua Ranch**

Ulupalakua Ranch owns 22,000 acres and leases another 6,860
acres. Approximately 19,547 acres are within the
Makawao-Pukalani-Kula Community Plan. The ranch also spreads
into the Kihei-Makena Community Plan and the Hana Community
Plan.

Current land use consists of an estimated 40 acres of
irrigated crops, 50 acres of forest tree plantings and 100
acres of business and residential development with the
remainder in pasture.

t Information from Kaonoulu Ranch.

*x Information from Ulupalakua Ranch.

R=-22



Projected land uses at Ulupalakua Ranch through the year
2010 revolve around continued agricultural diversification.
Future uses will include livestock and game operations, produce
farming, and expansion of the vineyard and forest plantings.
Selected areas may also be managed to provide recreational and
cultural activities for island residents and visitors.

In 1989, most of the domestic water supply and most of the
livestock water supply for Ulupalakua ranch were imported from
northeast Maui by the Kula pipeline. Local water sources
include small springs and seeps located at altitudes from 4,000
to over 5,000 feet, and a ten foot deep, six foot diameter well
near the western edge of La Perouse Bay. The flow of the
springs and seeps varies seasonally from over ten gallons per
minute to less than one, and the chloride content of the water
of the near-shore well is high. WNevertheless, these sources
provide valuable and necessary additions to Ulupalakua Ranch's

agricultural supply. The following is a brief summary of

sources.
Zlupalakua Ranch

Name Blevation GEM
*Waikaalu Spring 5,400 0.5
*Morton Spring 4,850 1.0
Poalipoli Spring 6,200 4.9
*Jaikaahi Spring 4,600 10.4
*Cornwall Spring 4,850 4.9
*Waihou Spring 4,760
Keoneoio Well 20 12-33

*shown as Waihou on Exhibit AS.
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AGRICULTURAL WATER USE - NON-CROP
Golf Courses apnd Landscaping Plants

Golf courses use non-potable water for irrigation of
landscaping plants. Presently, two golf courses are within in
the Wailuku-Kahului Community Plan (W-K), three courses are
located in the Kihei-Makena Community Plan (K-M), and one
course is in the Makawao-Pukalani-Kula Community Plan (M-P-K).
These golf courses, their approximate area, and approximate

daily water use are:

Community Daily Water
Plan _ Acres MGD
Waiehu Golf Course . W-K 178 0.33
Maui Country Club W-K 66 0.45
Makena Resort K-M 200 1.00
Silversword Golt Course K-M 230 {sewer effluent)
Wailea Resort K-M 359 1.60
Pukalani Terrace Country Club M-P-K 117 (sewer effluent)

Total
Irrigation of landscaping plants is approximately 0.78 MGD for
Waiehu Golf Course and Maui Country Club. Silversword Golf
course and Pukalani Terrace Country Club (PTCC) use sewer
effluent.

Wailea and Makena Golf Courses integrate into resort
complexes. The following is a brief description of their

water source development plans:
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Haile so

Wailea water source development for non-crop irrigation
consists of eight wells and is shown in Exhibit AT. Total day
flow is 1.6 MGD. Total area of Wailea Resort is about 1,400
acres; golf course and landscaped areas are estimated at 339
acres. Two more wells are planned along the northern area of
the resort.

Makena Resort*

Seibu Hawaii, Inc.'s Makena Resort properties total
approximately 1,800 acres with 1,000 acres included for resort
development in the Kihei-Makena _COmunity Plan. About 500 of
the 1,000 acres are already zoned on the County zoning map.

Domestic water needs are served from the municipal system
and transmitted from Central Maui.

Non-potable water for gemeral landscaping plants and the
golt course, approximately 200 acres, is withdrawn from four
private S8eibu wells in Makena (shown in Exhibit AT). Daily
average withdrawal is 1.0 MGD.

Puture plans include the development of another 200 acres
for golf course. Pour more existing wells will be put into
projection to provide about 1.0 MGD for the existing and the
future golf course. Submittals for governmental permits are
being finalized, and construction of the new golf course is

scheduled to start toward the end of 1989.

*This section from Seibu Hawaii, Inc.
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Parks and Schoel Grounds**

Existj Uses - Cent M

Parks and school ground landscaping plants are irrigated
with municipal water or well water. Presently for the Central

Mauj Community Plans, water consumption is as follows:

Irrigation Water Usage

Municipal Water Individual Wells
Community Plan MGD _ MGD
Wailuku-Xahului 0.096 0.566
Kihei-Makena 0.133 -—-
Makawao-Pukalani-Kula 0.003
Pajia-Haiku 0.018
Total 0.250 0.566

Because of the high cost of municipal water, irrigation of
parks and school grounds are being converted to lower quality
ground water and waste water. Parks and school grounds
presently irrigated by wells and the approximate area serviced

in the Wailuku-Kahului (W-K) Community Plan are as follows:

Park/8chool Area (Acres)
War Memorial Park k}:|
War Memorial Stadium --
Lihikai School 5
Kahului School Park 7
Kahului Community Center
Tennis and Ball Pield 15
Maui Bigh 8chool 12
Total KA

Future Projections - Central Maui
Planned well installations in the Kihei-Makena region are:

Planned
Well Capacity
Park/school Area (Acres) (MGD)
Kihei Recreation Center 4 0.042
Kamaole IIl 11 0.036
Kalama Park 25 0.150
Total 40 0.228

*%* Source: Maui County Parks Dept., private communication,
August 10, 1988.
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Exi

a Future Projections - hai

In the Lahaina region, the following are existing and

future irrigation wells for County parks:

A.

West Mauj Regional Park
1. An existing well now serves 14 acres of ball
fields.
2. An additional irrigation well will be required
within the next ten years to serve an additional ten
acres of play fields.

vi e
1. Plans ars being prepared to construct and install
an irrigation well and pump to serve to approximately
ten acres of grass area.
The approximate irrigation water rate in gallons per

day 9GPD) is as follows:

Water Rate in GPP
1998 Future
__Add _Total
West Maui Regional Park 7.100 5,100 12,200
Lahaina Civiec Center acded _5,100 _5,100
Total 7,100 10,200 17,300

R-27



COUNTY OF MAUI

WATER USE AND

DEVELOPMENT PLAN

I SLAND OF MOLOKATZI

The Molokai section of the Water Use and Development ?lan
was amended in July 1990. Bracketed portions are deletions,

while underlined portions are additions.
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WATER USE & DEVELOPMENT PLAN FOR THE ISLAND OF MOLOKAZL

This report includes the following:

S

o

|~3
.

Municipal and Major Private Domestic Water Systems

A. A brief description of the present water usage and
sources of the supply.
B. Future water demand projections.

C. Development plans.

Agricultu Hate

A. inventories of present water usage and sources of the
supply.

B. Future water demand projeétions.

C. Development plans.
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MUNICIPAL AND PRIVATE DOMESTIC WATER SYSTEMS

GENERAL
The County of Maui operates four water systems on the

Island of Molokai. The systems are:
1. Kaunakakai-Kawela

2. Ualapue

3. Kalae
4, Halawa
See Exhibit A for the service areas and location of sources

for municipal systems.

The major private domestic water systems and purveyors are:

Purveyor Area or System
Molokai Ranch 1. Maunaloa

2. TXualapuu

3. Xipu and Manawainui

Rukui (Molokai), Inc. Kaluakoi
Dept. of Hawaiian 1. Hoolehua
Home Lands 2. Kalae

3. Kalamaula
State of Hawaii Molokal Irrigation System (MIS)
See Exhibit B, C, D, P for the approximate service areas
and location of sources by major private systems.
General information is detailed in the 1982 report,

entitled Molokai Water Svstems Plan, by Tom Nance of Belt,

Collins and Associatesw®,

*Referencea 1.



A5 a res..t sf PuDi.Z .tp.l Iznsers.ng zne deve_zpmen:
p-ans I3t West and Cenczal Moloxai, tnLs teport refers snly =3
the iaventcry of existing uses and projected future water
demand. Fuyrther studies, including identification and analyses
sf varizus alrternatives, Must de ccnducted O complete tne
ceveilcpment plan for Molckai.,

SiscussiIns oecween the maior Landholders, water users, and
alfected State, County agencies and community groups, are
suggested., Mutually compatible plans are needed for
develcpment of water resources, consistent with Native Hawaiian
rights. Issues in the community plan relative to West End
hotel development and projected population also need to be

addressed, as they affect projected water use.]

DHHL projects that the Kaluakoi aquifer will service its
future water demands and has no plans to develop additional

sources. Kukui (Molokai) Inc., Molokai Ranch and Alpha USA

currently have no plans to develop additional potable scurces.

The County tentativel lans to develop an additional well in

the Kualapuu aquifer Lln the area behind Kaunakakai, to meet the

increased future demand in Kaunakakai and to provide adequate

backug.




~c® t- N8 S.S5Tance DelJeen the potent.d. 3Ti.nd vater §2.c-es

47 e Drocap.e ssersg cn tre arid sest end tf Mzlsga:i, trne

ceparzment 3f{ Water Supply :nitiated a study with Mo.ska: Rand

and Kuxui (Mclokai) :inc. =2 :dent:ify potencz:al <ooperation :n

future water system developments. A preliminary scudy has

denz.f.ed sne conceptual pctential pipel:.ne pro-ect extending

frem cenzral Moloka: to the weat end. Thig orelimirary conceps

1S cai.ed the Molokai Integrated System.

the only currently developed source of potable water in central
Molokai is the Kualapuu aquifer which lies under lands owned by
Molokai Ranch and lands owned by DHHL. The current grojected

water needs by the major water users in central and west

ield of the Kuala

Molokai exceed che estimaced suscainable

aguifer. The sustainable yield is the estimated amount of

water that can be safaly withdrawn 30 the the integritiy of the

aguifer is not compromised.

Therefore, it is recommended that all the progpective major
water users in central and west Molokai attempt to work

agreement. This would include the County of Maui, OHHL, Kukui

Molokai} Ine., Molokai Ranch, Al USA, and a representative

selected by the hometead community on Molokai.




Ite -n~tended surocses of the agreement would tnclide, s.t o ~z-

ce i.mited 3, a) establishing prscedures by wnich che zars.es

Tay rsgcuiate the details of the conceprtually praposed

S:jei:ne, ;.e., developmen:t strategies, maintenance, Swnersh:p,

ets.: O] eveluating alternac.ve water scurce develsprert

tuts.de cf -ne Kualapuu aquifer: and c) reaching a mucual

undersctanding amcng all the parties as to zhe priority rights

t> usage cf tne warer from the Kualapuu aquifer based an the

interpretation of the various sctace and federal laws as

applicable to Native Hawaiian and other users.




Ww.-~.-.=a. ~azer Svgtems

KAUNAKAKAI-XAWELA WATER SYSTEM

Tre water service area includes the Kaunaxakai region and
stretcnes along the coasti:ne to Kawela.

fx:.:352:79 Yses and Sources. The Deparzment of Water Suppiy

reports tne amount wichdrawn fr=m the Kawela well and the
Srace's Mcicxai lrrigacicn System {MI8) fcr the fLiscal year
ended June 30, 1988 was 251.5 million galicns (0.69 mililion
gallions per day). There are 982 water meters within the
service area.

The source withdrawals were as follows:

1988
Year
(actual) Daily Average

Kawela Well 117.8 MG 0.32 MGD
2-0.4 MGD Pumps
{DLNR =~ 0457-01)
Tag Srim MI PP .27 MSo

TOTAL 251.5 MG 0.69 MGD

See Exhibit A for the service area and location of the
sources,

Futute Water Projection. The Department of Water Supply's
projection for Kaunakakai-Kawela water system for the year 2010
is 1.6 MGD.

pevelopment Plang. In 1987 the State Departaent of Land
and Nacural Resources (DLMR) drilled and tested a nevw well in
the Kualapuu aquifer called the Kualapuu-Mauka Well,
0801-03.[*) The pump and piping installation is nov in progress
and should be completed in 1990.

This will be the primary source for Kaunakakai. A second
well, also in the Kualapuu aquifec, will be drilled as & backup
well.

[*Reference 2, page 4.] )



KALAE WATER SYSTEM

The water service area includes Kalae located in the north
central region of Molokai.

Existing Uses and Sources. The Department of Water Supply
purchased water from Hawaiian Home Lands and R. W. Meyer, Ltd,
to service the Kalae area. There were 77 water meters serving
the area for the fiscal year ended June 30, 1988, Ten million
six hundred thousand gallons or 0.03 million gallons per day
were withdrawn from two sources.

The source withdrawals were as follows:

1988
Year Daily Average
Hawaiian Home Lands 0.766 MG 0.002 MGD
R. W. Meyer, Ltd.* _9.856 MG 0.027 MGD
TOTAL 10.622 MG 0.029 MGD

See Exhibit A for the service areas and location of the
sources,

Future Water Proiectjon. The future projections by the
Department of Water Supply for the Kalae water system is
nominal growth.

Development FPlan. No new source improvements are
anticipated at the present. Eventually, a water system to pump

water from the Kaunakakai system, must be provided.

*Estimated from consumption.

S



UALAPUE WATER SYSTEM

The water service area is along the southeastern region of
Molokai approximately from Kamalo to Waialua-Moanui.

Existing Uses and Sources. The Department of Water Supply
reports 64.3 million gallons or 0.18 million gallons per day
was withdrawn from Ualapue well for the fiscal year ended June
30, 1988. Two hundred eighty-five water meters served this
area.

The source withdrawal was as follows:

1988
Year
(Actual) Dai e
Ualapue well 64.3 MG 0.18 MGD
2-500 GPM Pump
(DLNR - 0449-01)
See Exhibit A for the service areas and location of the
sources,
ture j i . Por the year 2010 the Department

of Water Supply projection for water demand for the Ualapue
water system is 0.2 MGD.
Development Plap. The present source is adequate to serve

the projected demand.



HALAWA WATER SYSTEM

The service area includes Halawa located at the
north-eastern area of Molokai.

Existing Uses and Sources. The Department of Water Supply
reports an estimated 0.87 million gallon diversion from the
Halawa Stream, for fiscal year ended June 30, 1988. Six (6)
meters serve this area.

See Exhibit A for the service areas and location of the
source,

The source withdrawal was as follows:

1988
Annual Dajly Average
Halawa Stream* 0.87 MG 0.002 MGD
Future W jectiopna. The Department of Water Supply

projection for the year 2010 for Halawa water system is less
than 10,000 gpd.

Developme . The present source is adequate to serve
the projected demand. However, provisions may be needed to
meet Department of Health requirements for surface water

systems.

*Withdrawal based on 0.726 MG consumption plus 20% losses.
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Wat ste

Projected Future Withdrawal

Source Wit wa
Unit: MGD
Service Area 1988 2010
Kaunakakai-Kawela 0.69 1.60
Kalae ' 0.03 0.03
Ualapue 0.18 0.2 (Est.)
Halawa 0.00* <0.01

*f,ess than 3000 gpd.



Ma-cr Pr.ate wa-er Systems

MOLOKAI RANCH*

~ne Mo.ckai Ranch Ccmpany private watel syscems and
service areas of 1) Maunaloa, 2) Xualapuu, and 3) Kipu and
Manawa.nu: are summarized below.

See Txn:io:z 3 for the locaticn of sources and service
areas.
1. Maunalca

txisting System.

(")$ix stream diversions and one tunnel in the upper
Kawela, Kamoku, and Lualohi basins supply the Molokai
Ranch's system, which feeds Maunaloa Village and
Kualapuu. The yield from these sources varies
substantially from season to season, with the minimum flow
estimated to be about 110,000 GPD...

Ten million gallons {MG) of storage exist within the
syscem. A connection at Puu Nana to che Kaluakoi sysatem
alliows supplemental source for the ranch system...

Current consumption for the Maunaloa system is about
120,000 GPD.{"**]

Future Wager Prejoc:ions.{"'l

Current consumption is approximately .12 MGD.
Assuning that the proposed County housing project would be
completed by 199% and a projected growth rate of 3%
thereafcer, the year 2000 projected demand is .21 MGD;

year 2010 projected demand is .28 MGD.

"Reference 1.
[**Reference 2, pages 3, 6.1
(#**Reference 2, Dage 11.]) 10
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Tre Jeve_.cpmen:t zlans ara .n snae Fre..mirtary stage.
Furtner discussions and cscrdination with major land
cwners affected, State and Couaty agencies, and ctne
community, are needed tO ensure wataer resources on Mc.oka.
are properly protected and address the needs of ai.l
ccncerned,
2 Xualapuu

Existing System.

{"1The primary source is the Molokai Ranch's mountain
collection system. A line from Kaluakol's well number .7
1s available as a standby source when demand sxceeds
Molokai Ranch's source capability. Molokai Ranch operates
the system with a charge to the residential community in
Kualapuu.

Current consumption for the Kualapuu system is
approximacely 120,000 GPD.(["*]

Future Water Projections.

("]Current demand is about .12 MGD. A 40-unit
residential subdivision mauka of the Del Monte office is
planned by Molckal Ranch. Assuming that this developaent
occurs by 1995, and projecting a 3% growth rate
thereafter, the year 2000 projected demand isg .18 MGD:
year 2010 projected demand is .25 MGD.["**]

Development Plan.

The developaent plans are in the preliminary stages.
Further discussions and coordination with major land
owners affected, State and County agenciss and the

(*Reference 2, pages &, 6.)
(**Reference 2, page 12.]
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L.a.ag.. P e

sJevelcpment Plan (ccn=<d)

community are needed td ensure that water resources on
Mgclckali are properly protected and address the needs of
a.. concerned.

Kipu and Manawainui

Ex.8%.nGc Syscem.

["iManawainui receives water from the Molokai Ranch's
mouncain c¢olleccion system,...Kipu is supplied water from
the **DHHL Source (Molokai Ranch buys it from DHHL and
distributes it to the Ranch's Kipu customers).

Current consumption is about 20,000 GPD in Kipu and

about 15,000 GPD in Manawainui.{"*)

Future Water Projections.
Kipu

(*)Curcent demand is about 20,000 GPD. Eighty new
lots are planned at Puu Kokea by Molokai Ranctr. Assuming
that this development occurs by 1995, and projecting a 3%
groweth thereafter, the year 2000 projected demand is .07
MGD, the year 2010 projected demand is 0.094 MGD.["***]
Manawainui

(" ]Curzent demand is about 15,000 GPD. A major
industrial development is planned in the future by Molokai
Ranch (50 acres at 4000 GPD per acre). Assuming this
developmeat occurs by 1993, and projecting a 3%V growth
thereafter, the year 2000 proijected demand .23 MGD: the
year 2010 projected demand is 0.31 MGD.["***]

( *Reference 2, page 7.!

*#Dapt. of Hawaiian Home Lands
(**sReference, page 12} 12
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L

MOLZ¥AI . INC,

Kai.axkc: Corporac.isn mas oeen pursnased oY KuKkul

1Mo.okai}, Inc., which owns approximately 5,000 acres of

tre estimated 6,700 acres comprigsing the Kaluakcli Resor:

area., Therefore Kaluakol water system is discussed under

the cwnership of Kukui (Molckai), Inc.

L]

x132:535 “ses and Sources.’'

The source for the Kaluakoi water system is well
00-1-01 (also known as well number 17) located east of
Kualapuu, Water is pumped into the Molokai Irrigation
System pipeline, then removed at Mahana. From Mahana,
water is pumped to two reserveirs at Puu Nana, then
gravity flowed to Kaluakoi Resort area.

See Exhibit C for the existing sources and service
areas.

By rental agreement with cthe State Department of Land
and Natural Resources, withdrawal at Mahana is limiced to
2 MGD.

Current consumption for Kaluakoi averages about 0.6
MGD; about two-thirds is used to irrigate one golf course.
Future Water Projections.

Basad on davalopment projections of the area in
accordance with the community plan, tha owner anticipates
an approximate vater demand of 3 million gallons per day.

(*Reference 2, pages 7, 8, & 12.)

(**Reference 2, page 12.]

=l4=



ine Jeve.opment Dlans are in tne pre..mintary stages.

However, ag Kukul (Mc.gkal), Tac. is regquired by contracse

=2 he cff the Molokai Irrigation System, a maior new

dipeline extending frsm 1:s Well # 17 to the west end :.g

required, This pipei.re, :7 desigred =S provide

addi<:z=al capacity for other users, can prcvide =~e pasis

2f a sanceptually prepecsed integrated Molckai water

Furzher discussions and coordination with major land
owners affecced, State and County agencies, and the
community, are needed to ensure water rascurces on Molokai
are properly protected and address the needs of all

concerned.

=14A-
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S@e ZTx-=.z.t 3 fzr Lzzat.ict 2f scurtces ani serv.ze areas.

'*Appendix, Reference 2, pages 8 and 9.,
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SEZPAITYENT TF HAWAIIAN HCME LANSS  THHD

The Hawai.an Home Lands areas on Mclcka: are as f£:..2ws:

Lscanion Area (in acres)
doolehua=-Palaau 13,076.26
KXalamaula 5,116.00
Xa.lacpapa 1,247.00
Kapaanea-xa@;lolca- 5,183.34
Maxkaxk.ipaia
Palaau Apana 1 5§48.70
Falaau Apana 3 226.42
TOTAL 25,397.72

Existing Water System and Demand. The service areas for

DHHL are Hoolehua, Kalae, and Kalamaula. The Kalae ar=a

1s serviced from the DHHL potable system. For the
Hoolehua ares, agricultural water is provided from che

Molokai Irrigation System and potable water from the DHEL

syscem. For the Kalamaula area table water is provided

by the there is nc system to deliver

agricultural vater to the area. ["]The primary sources
for the DHHL potable water system, are two deep wells at

elevation 1005 fest along the pipeline froam Kauluwai to

DHHL system, however

Kalamaula. Tva existing surface sources, Waihanau Stream
and Kamilolos Gulch, were planned to also supply the
system; hovever, treatment units installed to upgrade this
wacer to Safe Orinking Water Act standards malfunctioned
and have been abandoned. To date the DHHL continues to
Supply its system exclusively from groundwater sources.
The DHHL wells have a capacity to pump about 1.7 MGD,
versus a current demand of .3 to .4 MGD.["?]

=18=



Surface water

Waihanau Stream Divers.cn

Groundwater

CLNR Well No.

B =

Ffuzure Water Projectisns

Future water projections from tne Department of Hawaiian
Home Lands as provided in the State Projects Plan are listed
below,

Water demands for year 2010 for domestic needs ara
estimaced at a minimum of 1.5 million gallons per day. DHHL
has indicated that if another scurce of water is not available
to supply the irrigation needs for Kalamaula, its projected

needs from the Kualapuu aquifer will increase from a minimum of
1.5 MGD to a minimum of 3.0 MGD. ([and forlDHHL's agricultural

needs for che year 2010 are estimated at 7.3 million gallons

per day.

Based on the federal origin of Hawaiian Home Lands

{Congressional Act of July 9, 1921, ¢ 42.42 Sta 108, as
amended) and the State's fiduciary obligation to native
Hawaiians under Secticn 4 of the Admissions Act (Congresaional
Act of March 18, 1989, Pub L. 86-3, 73 Stat 4), the DHHL has

the right congistent with Secticn 221 as amended. This right

State Constictution (Art. XI
ad in Section 174C-101 of the State Water

=l7=
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JTHIR WHEST ANT CENTRAL MCLORAD FROJSTITS AN

RELATED WATER DJEMANDS

‘"iSeveral potential prclects cthat could impact the

ldemard for wacer in central Molokal are:

=)

2)

Propcsed Highlands Goif Ccurse (Kualapuu} and
surrsunding development., The develcper has received
permics from tre Scate DLNR to dr:ill two test wells,
vt is advisable that potable wacter not be used for
golf courzse irrigation.

Alpha Corp's land holdings on the West End_consists of
approximately 6,157 acres, adjacent to Kaluakoi. See
(Exhibit D-1). The land is designated for

agricultural use on the Molokai Community Plan and the
developer is beginning the planning process. Alpha
USA, Inc. has nc water cons tion currentl and

based on the present zoning in the Molokai Community
Plan, Alpha USA, Inc. projects that its water needs

may be approximately 2.0 MGD.[Water requirements have
not yet been determined. Similar fashion as Kaluakoi,
an additional (l-]2 MGD cay be ctequired."*]_ The

Furtheg discussions and coordination with maijor
landownetrs, State and County agencies and the

community are nesded to insure WAtEer TESQUICES oON




2 dawai:.an Researcn, L:=d.

Sx15t1n9 Use

The following informacion is based on rhe

registration sheets filed with DLNR.
Total withdrawal for 1987 was 300 millisn
gallsns. Approximately 140 acres were farmed. The

major crop was seed corn.

WELL INFORMATION

Withdrawal
1987 Aquifer

DLNR NOS. Unit: x 10 Gal. SECTOR SYSTEM
06013-01 50.5 Central Maunawainui
0706-02 153.9 Central Maunawainui
0501-04 2.9 . Southeast Kamilocloa
0601=-01 63.3 Southeast Kamiloloa
Total 300.6

(*Appendix, Reference 2, page 13.)



OTHER CENTRAL MOLOKAIL
4) Kawela Plantation
The following project data is from the Belt,
Collins & Associates Report, Hate te
plan, 1982.%
1. Project Data:
1. 210 lots
2. Assume one residence per lot
3. Allow 600 gpd per residence
4, Total average daily water use 130,000 gpd
S. Allow 10% miscellaneous losses
6. Separate system for irrigation
11. Existing Wells: Total withdrawals per regis-
tration sheets filed for 1987 was 58.63
million gallons or an average of 161,000 gpd.

All the withdrawals were from the Southeast
sector - Kawela Aquifer System.

Withdrawal
1987 Aguifer
Unit x
DLNR NOS. .. Rame 106 _Ga]. Sector System
*%0456-04 Breadfruit 6,839 Southeast __  Kawela
0456-07 Kawela No. 3 _ 15.298 = Southeaast  Kawela

EE
é

-
t

E
F

;
E
t

-
E

TOTAL £8.63 Southeast Kawela

*Ref. 1 Page 537
wxplso filed by Molokai Ranch Co.

2]
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EAS L 1 Vv

WATER SYST

Information for private systems in the East Molokai area

is from registration sheets filed with the Department of Land

and Natural Resources.

The following is a partial summary of private water

systems in the East Molokai Region:

KAMALO RANGCH

Existing Wells
Withdrawal
Low - High

DLNR NOS, Upit: GPD

0350-02 10,000 - 60,000

0353-02 100 - 200

03%3-01 10,000 - 60,000

PLACE, M., J.

Existing Well

0350-01 70,000 - 360,000

-23=

Aquifer
Sector

Southeast
Southeast

Southeast

Southeast

Ualapue
Kawela

Kawela

Ualapus



AGRITULIVRAL WATEIR SYSTIMS

MOLOKAI IRRIGATION SYSTEM (MIS)

."1Built by the State and funded by Federal and S-ace
funds, zre initial phase of this project was ¢ompleted 1n
-362. Surface sources diverted in Waikolu Valley, coupled wizn
grourdwater sources from three drilled wells, sSupply water
which .s transported via a l0-mile tunnel and pipeline
transmission link from the wet northeast section to the central
plain. A 1.4 billion gallon butyl-lined open reservoir at
Kualapuu stores cthe water prior to its entering a distribution
nectwork extending from Hoolehua to Mahana.

The MIS was built to be used exclusively for agricultural
purposes. Water is sold to agricultural customers at a price
of $0.16 (1990 price) per 1000 gal. The Division of Resource
Management of the Dept. of Agriculture (DOA), operatsrs of the
system, continues to get additional requests for more
agricultural water. Curtently, the Division of Water and Land
Management (DOWALD), DLNR, is preparing for additional well
drilling in Waikolu Valley to increase the yield to the MIS.("*]

[*Appendix, Reference 2, page 9.)



MOLOKAI IRRIGATION SYSTEM (MIS) - (Contd)

Total flow for fiscal year 1988 (Oct. 1987-Sept. 1988)
measured by United States Geological Survey (USGS) at the
Molokai Tunnel West Portal was 2,450 million gallons (MG).
Other data for fiscal 1988 are:

1) Daily mean - 6.7 MG
2) Maximum Daily Flow - 22.6 MG (Jan. 2, 26)
3) Minimum Daily flow - 0.8MG (Sept. 5-6, 14-18).

The approximate service area and sources are shown in

Exhibit F.



MOLOKAI IRRIGATION SYSTEM
Existing Souktces
Surface
Four stream diversions in Waikolu Valley.

Groundwater

DLNR NO. DESCRIPTION PUMP CAPACITY
0855-01 Well 22 1.5 MGD
0855-02 Well 23 1.5 MGD
0855-03 Well 24 1.5 MGD

Future Sources

Groundwater
DLNR NO.

0855-04
0855-05
0855-06

-26=
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CTHER WATIR SYSTIMS

EXISTING

System Name Quwner - comment
Kalaupapa Sectlement Nat:onal Park Service: “Water

from one pumped well with a 300
gpm pump 13 used for domest.c
supply to 150 connections at
Kalaupapa National Histeoric
Park."® Current average usage .s

aggrox;matefy 1.0 MGD.
Waialala State Parciks

FUTURE

Water systems associated with permitted use in

agricultural areas.

*Commission on Water Resource Management, Declarations of Water
Use: Category 1, Nov. 29, 1989; Page Sec. 1-134.



SUMMARY 17 WATEIR WITHIRAWAL 37

AJUIFTER SECTOR AND AQUIFER SYSTEMS

Isiand of Molokai Water Use and Development Plan

.nventzries have been summarized as withdrawals from

rsundwater and surface water sources. In add:itian, -he
grourdwacer and surface water sources have been summarized by
aquifer sectors and systems.

Exhibit G shows island of Molokai by aquifer classifi-
cation. A description of aquifer classification by De. John
Mink is included in Appendix C.

The quantity of water available in an aquifer depends on
hydrogeclogical structure and climatic cycles, as rainfall,
vegetation, gtream flows, etc. Withdrawal of water from an
aquifer can be regulated to sustain safe yields that will not
degrade the aquifer quality. The quality of an aquifer is in
part maintained or improved ~y the application of water to an
aquifer. This process called trecharging is a natural process
and also can be accomplished by irrigation of cultivated or
planted areas.

The followiny tables are withdraval summaries, first for
Total Withdrawals, sscond for Municipal and Private Domestic
Systems, and third for Agricultural Private Water Systems.

(The Kualapuy system withdrawal data is incoaplete for
the ysar 2010 because of current analysis of various

alternatives].

T
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ISLAND OP MOLOKAL
TOTAL NUNICIPAL, PRIVATE, AGRICULTURAL AND OTHER
WATER SYSTENS
WITHDRANALS AND TRANSFERS
by AQUIFER SRCTORS AND SYSTDMS

unit : NGD
YRAR 1908 YEAR 2010
WITHDRANAL SURPACE GROUND TOTAL SURFACE GROUND TOTAL
CENTRAL
EOOLENUA
MAUBANAINUT
KIALAFUY 0.10 1.06 1.16 8.00 3.30 5.33
NORTEEASTY
RALAUPAPA
RANANUI
WAIROLD 4.04 2.70 7.5¢ 4.80 2.70 7.%0
AU
PRELEXDNC
WAILAD
HALANA 0.00 0.00 9.00 .00
SOUTERASY
KAMILOLOK 0.03 0.03
KANRLA 0.00 0.52 0.60 0.53 0.8
UALANUR 0.40 0.4 0.42 0.42
WAIALUA
wEST
KALUARDI
PUNALOD
TOTAL $.08 4.68 9.73 4.00 [3.67] (8.47]
.97 13.77

(*XKualspun equifer withdvawal data fer yesr 2010 ineemplete.

* The above 3.3 figu for water withdrawn from the Central Aquifer
Sector by the year 4010 is based on the § to 6 MGD estimats oi the
sustaip ‘)mnrnm @ Kualapuu Ag ar the state geologist.
The g : ollowing approximate withdrawals b tﬂo $1x
potent nmmm 3 DHHEL .90 MSD\J‘éD

coun - Ran
Kukui Malg !IMIHLIL[H-IMTL‘!HM . (0.00 MGD)., These

estinated withdrawals are not prescribed allocations.

The major wat users who ar urrently relving on the Kualapuu
Aquifer as a sourc aAVe pre dg which significantl;

excesd the aquifer’s estimated capacity, and it is anticipated that
other sources w ave to be developed. ese source options have
not pesn spec 3 include the development

other aquifars water sources anc inization
acilities.

surface




IOLAND OF MOLOKAIL
MUNICIPAL AND PRIVATE DOMEABTIC
WATER SYSTINMS

WITHDRAWALS
by AQUIFER SECTORS AND SYSTEMS
YRAR 1568 YRAR 2010

WITHDRANAL SURPACE OROUWD TOTAL  SURPACE ORGUND TOTAL
CENTRAL

BOOLENUA

MACNANAINTI

KUALAPUU 0.10 1.06 1.16 0.00  5.30 5.3¢
NORTHEAST ~

KALAUPAPA

KARANUT

WAIKOLU 0.41 0.41

HAUPO

PRLEKUNU

WAILAD

NALANA 0.00 0.00 0.00 0.00
SOUTHEAST

KAMILOLOA 0.03 0.03

RIS 0.08 0.48 0.5¢ 0.51 0.51

UALAPUR 0.18 0.18 0.20 0.20

WAIALUA

RALUAROL.

PURALOU

TOTAL 0.62 1.72 2.34 0.00 (0.71] [0.71)

6.01 6.01
PRuslapun aquifer withdrawal data for year 2010 iacomp Tetel]
* The above 5.3 figure for water withdrawn from the Central Aquifer

Sector by t r 4010 1ls based on the to 6 MGD estinate of the
sustalind mnm_lmmt_ er by the state geologist.
The gqure a : he following oXimAte® Withdrawals by the six
potent lm T of water on Moloka'i: DHEL .90 MGD)
County Depazt Nater Supp 5 IGL Molokal Ranc .85 MGD',
Kuku »")GB!I.M[MEM-] ang hE U.S.h. (0.00 MGD)., These
estimated withdrawals are not prescribed alliocations,

The major water u W/ az elying on the Kualapuu
Agqulfer as a source have ro Gi‘{"m ch significantl
axceed the aquifer's estimated cap [ g s anticipated that

ource opticons have
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ISLAND OF MOLOKAI
TOTAL AGRICULTURAL PRIVATE
WATER SYSTEMS
WITHDRAWALS AND TRANSFERS
by AQUIFER SECTORS AND SYSTEMS
unit :MGD
YEAR 1988 YEAR 2010

WITHDRAWAL SURPACE GROUND TOTAL SURFACE GROUND TOTAL
CENTRAL

BOOLEHUA

MAUNAWAINUI

KUALAPUU
NORTHEAST

KALAUPAPA

KAHANO I

WAIKOLU 4.43 2.70 7.13 4.80 2.70 7.50

HAUPU

PELEKUNU

WAILAU

HALAWA
SOUTHEAST

KAMILOLOA

KAWELA 0.04 0.04 0.04 0.04

UALAPUE 0.22 0.22 0.22 0.22

WAIALUA
WEST

KALUAKOIX

PUNALOU

TOTAL 4.43 2,96 7.39 4.80 2.96 7.76
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GROUNDWATER WITHDRAWAL BY AQUIFER SECTOR-SYSTEM

The following bar charts are summaries of total ground-
water withdrawal compared to total groundwater sustainable
yield and potable groundwater sustainable yield. The summaries
are for the years 1988 and 2010.

Potable groundwater sustainable yields are less than total
sustainable yields in the Central (Hoolehua, Maunawainui) and

the entire West sectors.

_3‘-



VOLOKAL CENTRAL SECTOR by $TSTEM

GROUNDWATER WITHDRAWAL
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GROUNDWATER WITHDRAWAL

MOLOKAL: SOUTHEAST SECTOR by SYSTEM
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NOLOKA: WEST SECTOR by SYSTEM
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MOLOKAIL
FUTUR ub

Major water systems on Molokai are an interlace of several
major landowners and the communities served from municipal,
private and state water socurces.

Future water plans for West Molokai resort devel opment
plans have not been finalized. The major focus is on
additional water source development within the Central
Sector-Kualapuu System aquifer.

Information to validate the sustainable yield of 7 MGD for
Kualapuu System is needed.

Molckai Ranch surface water systems for Kualapuu and
Manawainui periodically fail to comply with the Safe Water
Drinking Act requirements. An abatement program should be in
the planning process.

The Belt, Collins & Associates report Molokai Water System
Plan for the Maui County Department of Water Supply, 1982,
pp 96-102 lists potential hydro-generation plants.

Future water distribution systems as potential

hydro-generation plants should be reviewed.

=10=
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i B Belt, Collins & Associates. 1982. Molokai Water Systems
Plan. Report prepared for the Maui County Department of

Water Supply.
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WATER USE AND DEVELOPMENT PLAN
FOR THE ISLAND OF LANAL

Approximately 98% of the land on the island of Lanai is
owned by Castle & Cooke, Inc., Castle & Cooke, Inc. 1is also
the owner and purveyor of the domestic and agricultural water
system on the island.

The Water Use and Development Plan for the island of
Lanai was prepared by M§E Pacific, Inc., for Castle & Cooke,
Inc. This report includes the following:

1. Existing Land Uses & Future Projection

2L Existing Water Supply & Consumption

3. Prejected Population

4. Projected Water Demands

5. Summary of Future Water Demands

6. Existing & Projected Water Supply & Distribution

System

7. Resource Availability
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Exisgti Land Uses a Future Proijections
The Lanai Community Plan recommended that the County
myte the visitor industry as a secondary economic activity
by providing sites for hotel development, while maintaining
pineapple cultivation as the primary economic activity. Other
activities recommended include the promotion of diversified
agriculture and fishing and aquaculture industries.

The recommendations cf the Community Plan are currently
being implemented. The Lodge at Koele Hotel and the Manele Bay
Hotel are presently under construction for the respective pro-
ject districts (Exhibits A and B). The pineapple operation has
been csnverted from a non-irrigated to an irrigated plantation,
thereby increasing crop yields. However, pineapple irrigation
has increased to 2.4 MGD from 1.5 MGD as the rate averaged over
the year. Plans are also underway to develop diversified
agriculture to include pigs, cattle, crops, and food
commodities intended for use by the hotels,

Exis Wa

There is a single water purveyor on the island. The water
supply and distribution system are being operated as a public
utility, but under private ownership. There are no municipal
water supply systems on Lanai. The present average water

consumption is shown in the following table:

Present Average Water Consumption

Domestic and commercial 0.38 MGD*
Pineapple irrigation 2.40 MGD*%®
Total 2.78 MGD

*Average 1950-1988
*kAverage 1983-1987



With the increasing employment opportunities, a
proportionate increase in population is expected. The new
employment opportunities are primarily with the hotels and
resorts. Secondary employment will occur to service the
population; secondary employment includes government workers,
retail, and service jobs.

Projected Population

The Department of Labor and Industrial Relations, State of
Hawaii, reviewed the expanding labor force needed to support
the visitor industry on Lanai.*

The existing population (1988) is 2,200. With the hotel
construction at Manele and at Koele, employment opportunities
were created for 750 jobs. If these jobs were filled entirely
by in-migrants, there will be a population increase equivalent
to the employees hired, their families, and the secondary
employment which would be generated to service the increased
population.

Over the years, it is anticipated that there will be a
further increase in population because of birth rates offset by
out-migration from Lanai. The Community Plan suggested using a
population of 4,500 by the year 2000, and it appears to be a
realistic estimate using employment figures and the employment
opportunities that would become available with the

establishment

* State of Hawaii, Department of Labor and Industrial "
Relations, "Lanai: A Look at Its Expanding Labor Force,

December, 1988. .



of the Lanai visitor industry. The resident population projec-

tion 1s shown in the foll ving table:

Resident Population Projection

1988 2,200
1990 2,770
1995 3,930
2005 4,570
2010 4,800

Assuming an optimistic economic activity, a population of
4,500 would be reached sometime around the year 2005. The net
growth rate from the existing population and from a growing
economy could further increase the population to 4,800 by the
year 2010.

Pr c N

Water consumption under the projected conditions of
increasing population is made assuming a unit consumption of 150
gallons per person per day for domestic use. The existing con~-
sumption for residential use is 110 gallons per person per day.
Other uses drawn from the Lanai City grid include export of
water to Kaumalapau, partial irrigation of the golf course
fairways and greens, business and commercial establishments. 1In
the future scenario, an increase in per capita consumption is
projected and a separate accounting is made to accommodate the
needs of the visitor industry and for landscape irrigation which

is a prominent feature in the resort development.



By the year 2010, housing development is projected to
accommodate the increasing residential population. Additional
residential development will be completed by that time as part
of the resort development in the Koele Project District and the
Manele Project District. It is anticipated that the resort
dwelling unjits will be second home communities. The ultimate
visitor population on the average, in the distant future, will
be hotel guests and part-time resort residents. Typical occu-
pancy rates averaged over the year are 75 percent for hotels and
25 percent for resort communities. The demand on the water
resources of Lanai is based on the average occupancy over the
year. The visitor population is projected ultimately to be
1,300 persons averaged over the year. The water demand per
visitor is taken to be 175 gallons per day which includes the
demands generated by the business and service establishments
planned for the island.

Landscape irrigation will be a prominent water use, but it
has the flexibility of ﬁtilizinq a lesser water quality source.
The Community Plan suggested the development of recycled water
and the use of brackish water on the island for irrigation
purposes. This is the intended direction of ths water resource
development plan for landscape irrigation. Irrigated landscape
includes the hotel and resort grounds, Hulopoe Beach Park, and
two golf courses - one at Koele and the other at Manele.

Pineapple irrigation is projected to consume less amount of

water into the future.
-7~



ary o ure Wat Dema
Water demand by various categories projected for the future

to the year 2010 is shown in the following table.

Projected Water Demand
ver
High Alternate
Level _Sources
Domestic® 1.00
Pineapple 1.80
Commercial 0.25%
Landscape
Koele Hotel 0.16
Koele Golf Course 0.29
Hul opoe 0.15 :
Manele Golf Course 0.8
Manele Bay BHotel 0.23
Community Gardens
and other landscape -—— 0.4
TOTAL 3.86 MGD 1.2 MGD

* Based on per capita consumption. Requirement by County Code
will show 1.5 MGD (600 GPD/unit for single-family residence;
560 GPD for multi-family residence).

The categories of consumption are also specified according
to the projected water sources. The highest and best use is
planned for the high level aquifers on the island. The
secondary use of landscape irrigation is projected to be drawn
from alternate water sources which include brackish waters and

recycled sewage effluent.



Existing and Projected Water Supply and Djstribution System

The existing and projected water supply and distribution
system is shown in Exhibit C. Lanai City derives its principal
water source Erom the Maunalei System. The remainder of the
sources, Wells 1 through 5 and sShaft 3, are mainly irrigation
water supplies for pineapple.

Recently Wells 6 and 7 have been drilled and are ready for
production. Well § will be connected directly to the Lanai City
grid for domestic consumption, and Well 7 will serve as an
irrigation water source. Drilling is underway for Wells 8 and 9
to meet increasing demands in the future. Well 10 is also under
construction as an exploratory well for alternate sources for
landscape irrigation mainly at Manele. Additional wells will be
constructed as necessary to meet future requirements.

Resource Avajlability

The principle water source is drawn from the high level
aquifer. The existing wells are located at elevations greater
than 1,400 feet above sea level. Brackish water sources are in
use along the northern and windward side of the island from
small dug wells near the coastline. Brackish waters are
expected along the socuthern rim of the Palawai.ﬁasin where Well
10 is located.

The sustainable yield from the high level agquifer has been
estimated by two hydrologists working independently. The first
hydrologist was Keith Anderson who used the hydrologic balance
method to derive a sustainable yield value of 6.2 MGD. The

-9..



second was John Mink who used hydrologic modeling to derive an
estimate of 6.0 MGD*. The two conclusions, independently
reached, agree remarkably well.

The projected demand from the high level aguifer is well

within the availability of that resource.

* M&E Pacific, Inc., "Water Resources Development Plan for the
I1sland of Lanai, Lanai, Hawaii,"™ March 1989.
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I. EXISTING AND FUTURE LAND USE & RELATED WATER NEEDS

Kaho'olawe, the southern most island of Maui County, is
approximately 7 miles southwest of Makena. (See Figure 1) The
island is approximately 11 mtles long and six miles wide, for
an area of 28,000 acres or 45 square miles. Moa'ula, the
highest point, rises to 1,500 feet above sealevel.

The entire island is in the State Conservation District,
and is a special management area under the Hawai'i Coastal Zone
Act. Since 1953, Kaho'olawe has been under the jurisdiction of
the U.S. Navy, and is used for target practice, by authority of
a federal executive order.

Cooperative management of Kaho'olawe's cultural and natural
resources is afforded through a 1978 Memorandum of
Understanding with the State of Hawai'i, and a 1980 Consent
Decree with the Protect Kaho'olawe 'Chana.

Kaha'o] - ity P

The Kaho'olawe Community Plan was adopted on June 4, 1982
by Ordinance No. 1233 of the County of Maui. The Kaho'olawe
Community Plan was mandated by the charter of Maui, and
contains "the desired sequence, patterns, and characteristics
of future developments as well as standards and principles.”

The plan identifies a proposed pattern, distribution and
intensity of land use practices on Kaho'olawe for a 15-20 vear
framework. Generally the plan calls for the development of
Kaho'olawe as a cultural park, with permanent and temporary
base camps for the purpose of conducting educational,
religious, cultural and scientific activities. A 20 year phase
out of all military use is proposed.

A number of island activities are specified, all of which
have some demand for water. These activities include:

1. Development and maintenance of hiking trails for
visitor safety and to protect archaeological sites.



Development of base camps at nine (9) bays around the
island, and one (1) upland camp. for accommodation of
up to S50 people each.

Development of a fire suppression program to protect
vegetation.

Archaeological site stabilization and maintenance.

Erosion control activities such as revegetation, wind
breaks., goat eradication, construction of check dams,
and other activities.

Designation of an increasing portion of the land base
{over 15 years) as a Cultural Use Area for the purpose
of conducting educational, cultural. scientific and
religious activities.
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Bresent lLand Use and Related Water Needs

The present land use on Kaho'olawe can be characterized by
three activities: 1) educational, scientific and cultural use,
2) revegetation/soil conservation, and 3) military use.

The Kaho'olawe Community Plan is presently being
implemented to a limited extent by the cultural activities of
the Protect Kaho'olawe 'Chana/Fund. Ongoing soil conservation
and revegetation activities are conducted by the State
Department of Land and Natural Resources, the Protect
Kaho'alawe 'Ohana/Fund, the Native Hawaiian Plant Society and
the US Navy. Different branches of the US military use the
island monthly for bombing, ship to shore shelling, and
artillary practice. A1l of these activities currently use
water.

‘Most of the present water demand on Kaho'olawe is met by
water importation., The Protect Kaho'olawe ‘Chana imports
approximately 2.500 gallons monthly (25,000 gallons annually)
to support limited educational, cultural, and scientific
activities associated with the Kaho'olawe Community Plan. In
addition, the ‘Ohana with funding from the State has
constructed rainfall harvesting structures with 2,920 gallons
of storage capacity.

Other State and community revegetation/soil conservation
efforts are supported by ad hoc water importation or by
supplies imported by the U.S. Navy.

The Navy has two 10,000 gallon storage tanks on
Kaho'olawe. They import water every two weeks for a total of
26,400 g9allons per month. or 316,000 galions annually.

1988 Water Use on Kaho'olawe*

Use/lser Annual Cansumption
Community Plan {(PKO} 27.920 gallons
Military Use 31€.800 gallons
TOTAL 344,720 gallons

* Source: Kaho'olawe Water Resources Study.

-l -



Euture Lapd Use and Praiected Water Qemand

The State has recently completed a comprehensive DRAFT

' B > . The study, while still in
draft form, contains useful information for planning future
land and water use on Kaho'olawe, The study calls for an
ambitious program of coordinated resource management to restore
Kaho'olawe's degraded enviranment, while expanding Community
Plan related activities, and pursuing the development of water
resources., 0Data presented in this plan on existing and
projected water demand. as well as developable sources, is
taken from the draft State study.

The draft study's proposed land use and projected water use
is especially pertinent in light of a $250,000 appropriation by
the Hawai'i State Legislature of a Grant-In—-Aid to the Protect
Kaho'glawe 'Ohana to continue water and so0il conservation work
on the island for FY89-30 through FY30-91.

Land use proposed for the present and future bieniums
includes dramatic increases in revegetation/soil conservation
activities, and Community Plan related activities. Military
use is projected to remain constant. {(The Community Plan calls
for diminishing military activity.) Future water demand on
Kaho'olawe will originate from these three sources.

a. Revegetation/Soil Conservation

Rehabilitation of Kaho'olawe's s0il, vegetation, and water
environment has been proposed for many years. Future
revegetation/soil conservation programs must expand in scope in
order to arrest the current degradation processes. The
revegetation/soil conservation program, funded for 1989 through
1991 and expected to continue through the next decade, is
projected to need approximately 350,000 gallons annually.

This figure is based on start up needs for native plants
that would become water self-sufficient after being established.



b. KXaho'olawe Community Plan

The Kaho'olawe Community Plan calls for soil conservation
and revegetation as well as educational, scientific, and
cultural activities, Water demand is calculated from water
consumption by individuals averaging six (6) gallons per island
visit,

Activities identified in the plan include: the construction
and use of hiking trails, the development of a fire suppression
program, and the development of additional base camps with
small scale planting projects. Water demand figures represent
increasing public visitation and participation in these
Community Plan projects. Total projected water demand for
community plan activities, excluding revegetation, is 146,500
gallons annually.

Community Plan Water Needs*

Use Annual Consumption
Base Camp Development 90.000 gallons
Hiking Trails/Cultural Use 1.000 gallons
Fire Suppression 54,000 gallons
Educational/Scientific 1,500 gallons
TOTAL 146,500 gallons

* Source: Kaho'olawe Water Resources Study.

c. Military Water Use

The Navy's water use on Kaho'olawe is primarily for
drinking water, showers and cooking. 100-150 personnel stay
regularly for 10 day periods, and 10 individuals remain on
island at al) times. Total projected annual consumption is
316,800 gallons.



Summary of Kaho'olawe Water Needs*

Use Annual Consumptian (gallons)

Present Proposed 25% Future Growth
Revegetation/Soil 0 350,000 437,500
Community Plan 27,920 146,500 183,125
Military Use - 316.800 316,800 316,800
TOTAL 344,720 813,300 1,016,625

* Source: Kaho'olawe Water Resources Study.

Total estimated water demand is 813,300 gallons annually.
Allowing a 25% increase in demand over time for additional
revegetation and domestic needs brings Kaho'olawe's projected
annual water demand to approximately 1 million gallons per year.



II. KAHO'OLAWE WATER SOURCES

The 1989 ORAFT State study discovered a significant ground
water resource, as well as a huge potential for surface water

collection. Six sources of water on Kaho'olawe are summarized
below.

Groungd Watac

There are two types of ground water on Kaho'olawe: the
newly discovered dike impounded source, and 3 historically
developed basal source. The actual yield, quantity, and
quality of ground water on Kaho'olawe is unknown and awaits
further investigation. The volume of dike impounded water is
believed to be between 65,865 and 263,463 acre-feet, or 21 to
86 billion gallons (1 acrefoot equals 325,900 gallons). It is
syspected that the source may be brackish due to high dissolved
solids. '

Because of the present degraded state of Kaho'olawe's
surface environment, surface recharge of the aquifer is very
Tow so sustainable yield may be minimal. However even with a
very low vield. the dike impounded ground water could be a
significant resource for upland revegetation efforts.

A thin basal lense is also present on Kaho'olawe,
Historically this source was tapped by wells but became
brackish in the early twentieth century. Research suggests
that removal of kiawe trees from valley floors would
significantly improve the quality of the basal ground water
resource.

Surface MWater

The annual quantity of runoff on Kaho'olawe is estimated at
58,300 acrefeet or 19 billion gallons. Historically surface
water catchment served as the primary source of water on



Kaho'olawe. especially from 1915-1950, after the wells becanme
brackish.

Surface water catchment is problematic, due to the
extremely high sediment load (up to 90%). Historically
diversion structures have filled up with sediment and need to
be frequently dug out. If the sediment problem can be
resolved, either through soil erosion control or filters,
surface water catchment offers high potential for water
development.

Rainfall H e

Rainfall catchment was also used histarically on
Kaho‘olawe, with developed storage capacity in excess of 50,000
gallons in 1939. While gquantities available through rainfall
harvesting are small in comparison of with the island's total
needs, it could significantly meet the demand of drinking water
for the base camp and hiking trail requirements of the
Kaho'olawe Community Plan.

] Lini .
Desalinization or demineralization of brackish or salt
water through reverse osmosis offers significant opportunity to

meet a portion of Xaho'olawe's water demand. Small
self-contained desalinization units have wide application in
rural and marine settings. and could be used for meeting
basecamp potable water needs for the Community Plan. A power
source (photo-voltaic). routine maintenance, and a disposal
method for waste brine are requirements of desalinization.

Importation of Water

Importation of fresh water has become the primary source of
Jomestic water on Kaho'olawe in the later half of this
century. Given the size of the present and projected water
demand, importation is the easiest way to meet the need.



However the cost of importation is high in that it does not
diminish over time, Furthermore, water importation 1is
difficult logistically given the present transportation
infrastructure available., Both the Navy and the 'Ohana cost of
importation is in excess of $4,000 per delivery.

There have been suggestions in the past to run a water line
from Maui to Kaho'olawe, though the feasibility of such a
proposal has never been investigated.

0i ; . ¢ Cloud. Mi | Foa M

Fog drip is an important component of the water budget in
many arid areas. Apparently this is responsible for the
healthy appearance of existing plants on the Kaho'olawe
hardpan. Fog and mist often enshroud the summit area of
Kaho'olawe, and grasses are wet in the early morning hours.

Significant interception of fog and mist has been
demonstrated on Mauna Kea with a louvered aluminum shade
screen. Interception c¢an also be accomplished by plant species
with favorable interception characteristics. ODirect
interception is an important water resource for the upland
revegetation program.



III. WATER DEVELOPMENT

The overall guiding factor to the development of any
natural and cultural resources on Kaho'olawe 1is the need for a
comprehensive strategy for environmental restoration. The
stabilization of the s0il, water and vegetation environment is
the key to the viability of future uses, including the
development of a cultural park, as envisioned in the Kaho'olawe
Community Plan. Water development on Kaho'olawe must proceed
cautiously due to the degraded island environment, and must
incorporate a comprehensive environmental restoration strategy.

There are four major sources of water that can be developed
to satisfy the water needs of Kaho'olawe. Each of the four
--surface/rain catchment, ground water, importation, and
desalinization-- could be developed through a combination of
strategies to meet the various water requirements on the island.

Cost estimates and projected yield from various sources are
taken from the DRAFT Kaho'olawe Water Resources Study. Please
refer to this document for more detailed explanations and cost
analysis. Figures reflect one time development cost in 1988
dollars.

Ground Water

The first stage of water development is the design and
implementation of a drilling program to identify aquifer
properties such as porosity. transmissivity, hydraulic
conductivity, yield, sustainable yield, and water quality. If
dike impounded water is found to be recoverable in sufficient
quantities, wells could be developed to service a revegetation
program on the top of the island. 6asal water could also be
developed at coastal base camps through the selective felling
of kKiawe trees to reduce evapo-transpiration.

Costs of a ground water exploration and development program
are estimated to be $1.223,800.00. Maintnenance and operations



costs would be subject to the quatity, yeild, ultimate use, and
delivery system of the ground water resource,

Surface/Raip Water

The development of surface runoff and precipitation
facilities are expected to harvest 3 minimum of 120,000 gallons
of water per year. Rainfall harvesting would be accomplished
through construction of several structures at base camps and in
the mauka region over the next four years.

The development of surface runoff contemplates the
renovation of existing runoff catchments and storage facilities
at Kuhe'e'ia and Ahupu with storage capacity in excess of
600.000 galions. Also diversion into old bomb craters in the
mauka regions could capture an additional 60,000 gallons.

Surface/rainfall development costs are estimated at
$3,760.00 per catchment structure. Maintnenance and operations
costs would depend on the extent of the revegetation program
and associated irrigation system. Surface catchment
maintenance will be considerably more expensive than rain
catchment due to sedimentation.

Desalin; X

Desalinization of approximately 70,000 gallons on an annual
basis is possible by the development of small desalinization
units at four base camps around the island.

Per unit purchase and operation cost s $21,500.00 or
$86,000 for four base camps. Annual maintenance and operations
costs are approximately $4,800 for four units or $0.07 per
gallon.

Importation

Water importation is recommended to meet the ongoing water
demand for military use, Annual cost to the Navy is
approximately $88,800.00 or $0.28 per gallon.



Summary of Proposed Water Development and
Associated Costs*

Water % of demand supplied Development
Source Community Revegetation Military Cost*
Plan Program Use
Imported 0 0 100% $ 88,800.00

Water

Surface 10% 24% 0 55,000.00
Runof f .

Rain 25% 24% 0 50,000.00
Catchment

Ground 0 43%-100% 0 1.181,000.00
Water

Desalinization 65% 0 0 80.000.00
TOTALS 100% 100% 100% $1,454,6800.00

* Source: Kaho'olawe Water Resources Study.
+ Values reflect one time development costs in 1989 dollars.
Operating costs not available.
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APPENDIX A

DEFINITIONS



R N ONS

AGRICULTURAL PRIVATE WATER SYSTEM
Water systems owned and/or operated by private

enterprise. Does not include municipal water used to
irrigate agricultural operations.

AQUIFER SYSTEM
Defined by aquifer classification scheme. See Appendix C.

L}

Waters with dissolved inorganic ions (salinity) greater
than 0.5 parts per thousand, but less than thirty parts
per thousand.

A 4] YENTU
Members of joint venture are Wailea Development Company,

Inc., C. Brewer Properties, Inc., A & B Properties, Inc.,
and Seibu Hawaii, Inc.

DIVERSIONS
Water diverted from a stream to a water system.

E W DEVEL
Members of agreement are Dept. of Water Supply, County of
Maui, A & B Properties, Inc., Baldwin Pacific Properties,

Inc., Maui 670 Limited Partnership, and Maui Lani
Partners.

LOSSES

(Water System) - includes water used or lost for fire
fighting, broken mains, washing streets, and losses from
metering adjustments, atc.

v

Private water systems for individual/personal needs and
commercial use.

PRODUCTION
Consumption or water demand plus system losses.
RECHARGE
A process to replenish an aquifer.
REGISTRATION SHEETS (Two types of forms were filed)
1. Register wells and declaration of water use; and
2. To register stream diversion works and declaration

of water use. Forms filed at Department of Land and
Natural Resources, Division of Water Resource
Management, P. O. Box 373, Honolulu, HI 96809.
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SALINE WATERS

Waters with dissolved inorganic ions greater than thirty
parts per thousand.

SUBINTAKE
Water diverted from a ditch to a water system.

SUSTAINABLE YIELD
See Appendix C.

TRANS OF WATE
Water transported from one aquifer sector or system to
ancther aguifer sector or system,

WATER SYSTEM
Water service including source and distribution to an

area by a purveyor.

WITHDRAWAL

Withdrawal from wells and diversions from streams.
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APPENDIX B

COUNTY OF MAUI - COMMUNITY PLANS



Community Plans of the County of Maui

The County of Maui includes the islands of Maui, Lanai,
Molokai, and Kahoolawe. For planning purposes, the entire
County was further divided into nine community planning
regions. As of December, 1987, the Maui County Council has
adopted by ordinance all nine regional community plans as a
current and comprehensive guide for future growth and
devel ocpment.

County of Maui
Nine Community Plans
and Date of Adoption

Island of Maui
Wailuku-Kahului Community Plan - Deacember, 1987
Kihei-Makena Community Plan - July, 1985
Lahaina Community Plan - December, 1983
Paia-Haiku Community Plan - April, 19683
Makawao-Pukalani-Kula Community Plan - October, 1987
Hana Community Plan - July, 1962

Island of Molokai
Molokal Community Plan - January, 1984

Island of Lanai
Lanai Community Plan - April, 1983

Island of Kahoolawe
Kahoolawe Community Plan - June, 1982



MAUI COUNTY

COMMUNITY PLAN

DISTRICTS
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GENERAL PLAN

SOURCE:



ISLAND OF MAUI

COMMUNITY PLAN EXHIBITS
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ISLAND OF MOLOKATI

COMMUNITY PLAN EXHIBITS
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ISLANRND OF LANAI

COMMUNITY PLAN EXHIBITS
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ISLAND OF KAHO' OLAWE

COMMUNITY PLAN EXHIBIT
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APPENDTIX C

AQUIFER CLASSIFICATION
AND

SUSTAINABLE YIELD



AQUIFER CLASSIFICATION
AND
ESTIMATES OF SUSTAINABLE YIELD
BY AQUIFER SYSTEMS

The following explanations on aquifer classification and
sustainable yields are from the State Water Resources
Protection Plan, Volume 1, by George A. L. Yuen & Associates,
Inc., Jan. 1990, p. 91-96. Further explanations of sustainable

yield by aquifer systems are included in the report.
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AQUIFER CLASSIFICATION

A consistent scheme of classification and nomenclature for
the aquifers of the State of Hawaii has been created to assist
in planning studies. The effort was initiated several years
ago by the State Department of Health in response to US
Environmental Protection Agency directives and is being
formulated by the Water Resources Research Center of the
University of Hawaii.

Aquifer Clagssification starts with an island as tﬁe largest
component in the hierarchy, followed by Aquifer Sectors and
Aquifer Systems. Eventually Aquifer Types and Aquifer Units
will be identified, but for general planning purposes the
Sector-S8ystem categories are sufficient.

Each island is divided into Aquifer Sectors which reflect
broad hydrogeological similarities yet maintain traditional
hydrographie, topographic and historical boundaries where
possible. Aquifer Systems are more specifically defined by
hydraulic continuity among aquifers in the system.

Each island is identified by its USGS number (1 = Niihau; 2

= Kauai; 3 = Oahu; 4 = Molokai; S = Lanai; 6 = Maui; 7 =
Kahoolawe; and 8 = Hawaii) as the first digit in the Aguifer
Code, followed by two digits for an Aquifer Sector, followed by
two more digits for an Aquifer System. Sectors and Systems are
also assigned names. Hawaiian place names are preferred, but
for some Sectors geographic orientation such as North, East,

South, West, Central and Windward are required for clarity.

All Aquifer Systems have Hawaiian names.



SUSTAINABLE YIELD

Sustainable yield refers to the forced withdrawal rate of
groundwater that could be sustained indefinitely without
affecting either the quality of the pumped water or the volume
rate of pumping. It depends upon the head selected as the
minimum allowable during continuous pumping. Head is the
elevation of the unconfined water table above sea level. There
is not a unique value for sustainable yield; the value depends
on the head that will preserve the integrity of the groundwater
resource at the level decided upon by the manager.

Sustainable yield is equal to a fraction of the recharge.
In basal lens the fraction is usually more than half and
sometimes greater than three fourths where initial heads are
high. In high level aquifers about three fourths of the
recharge can be taken as sustainable yield.

The simplest way to understand the behavior of a
groundwater system from the management point of view is to
treat the system as a single unit exhibiting global rather than
localhresponse behavior. At the equilibrium state, global
sustainable yield depends on the initial head, the rate of
recharge and the selected equilibrium head. A sustainable
yield exists for each value of an equilibrium head between the
limits of head greater than zero (0) and less than the initial
head. Sustainable yield is always less than recharge. 1f it
were to equal or exceed recharge, head would eventually go to

gero because outflow from the aquifer is a combination of



natural leakage and draft. For a sustainable yield to exist, a
balance must be established among leakage, which is controlled

by head, draft and recharge.

Sustainable Yield Estimates

Good estimates of sustainable yield need a reliable data
base. In most of the State not enough is known about the
extent and behavior of groundwater to allow more than a weak
estimate of sustainable yields. Only in Scuthern Oahu, Lanai
and West Maui, where many years of investigation have been
devoted to unravelling the complexities of groundwater
occurrence, can the sustainable yields be accepted with
confidence.

The sustainable yield estimated for each Aquifer System in
the State is based on a simple pre-development water balance
equation. The output components of runoff, evapotranspiration
and infiltration are equated to rainfall as follows:

P=ET ¢+ RO ¢+ 1
in which P is average rainfall, ET is average evapotranspira-
tion, RO is average runoff and I is average infiltration
(recharge). The balance was computed for each Aquifer System
using averages based on the data record. The averages
incorporate high level and basal aquifer regions but exclude
caprock areas.

The estimates were limited to basal aquifer conditions
except where high level groundwater is dominant or reaches to

the coast. The typical sequence of aquifers in the Hawaiian
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Island is from a zone of high level water in mountainous
regions to a basal aquifer terminating either at the coast or
beneath caprock some distance off the coast. Groundwater in
the high level aquifers passes into basal aquifers. Where
groundwater is removed directly from a high level source, the
sustainable yield calculated for the basal aquifer must be
reduced.

The estimates of sustainable yield are not meant to be an
exact number which could be used in final planning documents.
The estimates are constrained not.only by the scanty data base
but also by the fact that they do not consider the feasibility
of developing the groundwater. The estimates should be not be
equated to developable groundwater. In many regions, taking
advantage of a high estimate would not be economically feasible.

Considerations restricting the unqualified use of the
sustainable yield estimates are as follows:

1. The estimate is computed by the water balance method
for pre-development conditions. This means that transfer of
water from one Aquifer System to another for irrigation is not
taken into account in the System affected by recharge from
surplus irrigation.

2. The sustainable yield is correlated with an equilibrium
head chosen on the basis of experience in the islands. The
experience may not be relevant tc a given aquifer, however. An
equilibrium head higher than the one selected would result in a

lower sustainable yield, and the converse would be true for a

small equilibrium head.



3. Assumptions about the state of an aquifer may be
faulty, in particular a value for the initial head.

4. Sustainable yield is calculated as the total supply
developable. In most cases the estimate would be potable where
optimal extraction techniques were employed, but in some
instances none of the estimate would be potable.

5. The sustainable yield estimate should not be equated
to feasibly developable water, either technically or
economically.

In view of the above limitations, the sustainable yield
estimates should be used as a guide in planning rather than an

inflexible constraint.
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ISLAND QF MAUI

LAHAINA AQUIFER SECTOR

WAILUKU AQUIFER SECTOR

CENTRAL AQUIFER SECTOR

KOOLAU AQUIFER SECTOR

HANA AQUIFER SECTOR

KAHIKINUI AQUIFER SECTOR

MUNICIPAL AND MAJOR PRIVATE DOMESTIC SYSTEMS

1SLAND OF MOLOKAIL

MUNICIPAL AND PRIVATE DOMESTIC SYSTEMS
AGRICULTURAL SYSTEMS
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This aquifer sector has been described by the former USGS
Aquifer boundaries; i.e., Sector A, B, C. Sustainable yields
have been calculated by Dr. John Mink based on the water use
and development plans of Lahaina municipal, domestic, and
agricultural water systems and is shown in the following table.
Some adjustments will be made for the Kapalua domestic

groundwater withdrawal.
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WITHDRAWAL FROM WAILUKRU AQUIFER SECTOR

Groundwater from the lao aquifer system of the Wailuku
sector is the source for the Central Maui water system. After
worage daily withdrawals reach 18 million gallons per day,
withdrawals will be from the adjacent Waihee aquifer system.
Then after a present plan to withdraw 4 million gallons per
day from the Waihee Aquifer System, the Central water system
will withdraw from the Koolau sector-Haiku aquifer system.

Groundwater withdrawal from Waihee aquifer of 0.2 MGD is
for agricultural lots is planned by year 2010.

Total surface water withdrawals for agriculture was an
average of 107.3 million gallons per day in 1987. An average
of 28.3 million gallons per day was transferred from the
Wailuku aquifer sector to the Central sector.

For the year 2010 total surface withdrawals of 107.3 MGD
is based on 1987 flows. Wailuku Agribusiness projects an
average irrigation requirement of 45 MGD by year 2010. The
increase of 18.7 MGD over 1987 will decrease other diversions

from WAB by a similar amount.
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WITHDRAWAL PROM CENTRAL AQUIFER JECTOR

The major withdrawal from the Central aquifer sector is
groundwater.

The average total groundwater withdrawal for crop and
non-crop agriculture was 170.8 million gallons per day in 1987.

The average total withdrawal for crop and non-crop
agriculture for the year 2010 will be an estimated 173 million
gallons per day.
ITransfer

Transfer of water from other aquifer sectors to the
Central Aquifer Sector (for agriculture) for tpa years 1987

and 2010 are as follows:

From Aquifer 1987 2010
Sector-System Unjt: MGD
Wailuku-Walihee 28.3 29.5
Koolau-Combination 164.2 164.2



WIYHDRANAL PROM KOOLAU AQUIFPER SECTOR

Withdrawals from this agquifer sector in 1987 was 164.2
million gallons per day for agriculture and 5.4 million
gallons per day for municipal water systems.

The County of Maui plans groundwater withdrawals of
8.5 MOD from the Haiku system by the year 2010.

The County of Maui plans surface water withdrawals from
the combination--Honopou, Waikamoi, Keanae Systems--to

increase from 5.4 MOD in year 1987 to 13.4 MGD in year 2010.
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WITHDRAWAL FROM HANA AQUIFER SECTOR

Withdrawals for Hana aquifer sector was an average of 0.2
million gallons per day for municipal systems.
The County of Maui projects withdrawals to increase to

0.3 MGD by the year 2010.



WITHDRAWAL FROM KAHIKINUI AQUIFER SYSTEM

Total withdrawals were 100,000 gallons per day in 1987.

No change is projected up to the year 2010.



WITHDRAWAL FOR

DOM SYS

The following tables show the withdrawals for municipal

and major private water systems by aquifer sectors and systems

and by surface {(s) and ground (g) sources.
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ISLAND OF MOLOKAI

WITHDRAWALS FOR MUNICIPAL AND
PRIVATE DOMESTIC SYSTEMS

The following tables show the withdrawals for municipal
and private water systems by aquifer sectors and systems and
by surface (s) and ground (g) sources for the years 1988 and

2010.
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AQUIFER
CENTRAL
HOOLEHUA
MAUNRWINU]
KUALAPUU
NORTHEAST
KALAUPAPA
KAHANUI
WAIROLU
HAUPU
PELEKCNU
WAILAU
HALAWA
SOUTHEAST
KAMILOLOA
KAWELA
UALAPUE
WAIALUA
WEST
KALUAROL
PUNALOU

TOTAL

ISLAND OF MOLORA!

TOTAL WATER SYSTEM WITHDRAWALS
YEAR 1988

0.10

4.84

5.05

SURPACE GROUND

2.70

4.68

unit:mgd

TOTAL

1.16

7.54

YEAR 2010

SURFACE GROUND TOTAL

Incomplete

4.80 2.70 7.50

0.55 0.55
0.42 0.42
4.80 Inconplete
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ISLAND OF MOLOKAI
WITHDRAWALS FOR AGRICULTURAL SYSTEMS
The following tables show withdrawals for agricultural
systems by aquifer sectors and systems and by surface (s) and
ground {g) sources for the year 1988. The summary for year

2010 is shown identical to year 1988.
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ISLAND OF MOLOKAI

TOTAL AGRICULTURAL WATER SYSTEM WITHDRAWALS

YEAR 1988 unit :MGD
KAMALO RANCH MIS* MOLOKAI RANCH
8 G ] G 8 G

AQUIFER

CENTRAL
HOOLEHUA
MAUNAWINUI
KUALAPUU
NORTHEAST
KALAUPAPA
KAHANU1
WAIROLU 4.43 2.70
HAUPU
PELEKUNU
WAILAD
HALAWA
SOUTHEAST
KAMILOLOA
KAWELA 0.04
UALAPUE 0.22
WAIALUA

WEST

KALUAKOI
PUNALOU

TOTAL 0.26 4.43 2.70

*MIS-Estimate for surface and groundwater:

o W o=

. Total MI8 flow- 7.5 MGD (Fukunaga Report, 1989)
East portal pumps(2)- 1.8 MGD (Belt, Collins, Inc.
. Assume pump within tunnel- 0.9 MGD

. Then: groundwater = 2.7 MGD

surface water is (7.5-2.7)= 4.8 MGD.
4.8-0.37(Kaunakakai tap from MIS)
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SUBTOTAL TOTAL

-] G

4.43 2.70 i

[=]
»
[ %)
[= =]

4.43 2.96 T.

Report 1982)

13

.04
.22

39



ISLAND OF MOLOKAI
TOTAL AGRICULTURAL WATER SYSTEM WITHDRAWALS

YEAR 2010
KAMALO RANCH

8 <]

AQUIPFER
CENTRAL
HOOLEHUA
MARUNAWINUI
KUALAPUU
NORTHEAST
KALAUPAPA
KAHANU1
WAIKOLO
HAUPUO
PELEKUNU
WAILAU
HALAWA
SOUTHEAST
KAMILOLOA
KAWELA
UALAPUR
WAIALUA
WEST
KALUAKOI
PUNALOU

0.22

TOTAL 0.26

*included with surface total

unit :MGD
MIS MOLOKAI RANCH SUBTOTAL
8 G 8 G 8 G

4.80 2.70 4.80 2.70

0.22

4.80 2.70 4.80 2.96
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TOTAL

7.50



