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SUMMARY

PROJECT: Honokahua Well "B"

LOCATION: Lahaina District, Maui, Hawaii

PROPOSING AGENCY: Department of Water Supply

County of Maui

ACCEPTING AUTHORITIES: Gofernor, State of Hawaii

Mayor, County of Maui

CONTACT: Mr, William S. Haines, Director

Department of Water Supply
County of Maui

P.0. Box 1109

Wailuku, Maui, Hawaii 96793
Phone: (B8B08) 244-7835

II.

DESCRIPTION OF PROPOSED ACTION

The development of a basal well is proposed by the Department of Water
Supply, County of Maui, to improve the Lahaina-Alaeloa public water
system located in the Lahaina District, West Maui. A 1.0 mgd basal
well, referred to as Honokahua Well "B", is proposed to be drilled in
the Honokahua district in the vicinity of four existing wells. The
construction of a 1,200-foot, 12-inch transmission line connecting the
new well to the existing Alaeloa water system is also proposed.

The development of the well is proposed in order to promote compliance
with federal and state safe drinking water quality standards as well
as to assist in providing additional water to satisfy projected water
needs to the year 2000,

DESCRIPTION OF THE AFFECTED ENVIRONMENT

The Lahaina district is characterized by a relatively dry climate near
the coast, which is typical of the leeward side of an island, and
higher rainfall in the upper elevations. The economy is dominated by
tourism and agriculture. Resort developments are strung along the
coastline, while pineapple and sugar cane are cultivated in the
mid-elevations. Population growth increased rapidly in the past
decade, primarily due to a viable tourist industry. Future growth is
anticipated but at a somewhat lower rate. Sufficient developable
water 1s available to support the growth projected by the 208 Water
Quality Management Plan.

The site of the proposed well is presently owned by Maui Land and
Pineapple Co. and will need to be acquired. The site is located at
elevation 900 feet. Scrub vegetation presently exists on the site,
with pineapple fields nearby. The site is relatively level, and the
soils exhibit a low erosion hazard. No endangered species are known
to exist on the site. There may be a possibility of archaeological
resources. The site is currently zoned agricultural.

—1-
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III. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS, POLICIES, AND

IV.

CONTROLS

The proposed actions are consistent with water development policies
and growth policies of the State Plan, State Water Resources
Development Plan, County General Plan, Coastal Zone Management
Program, and the 208 Water Quality Management Plan. While the land
use plan of the Lahaina General Plan is still applicable, the
population projection in this plan has been superseded by the more
recent projections contained in the 208 Plan.

Several permits will be required: specilal use permit, source
development application, well drilling permit, and subdivision
approval.

PROBABLE IMPACT AND MITIGATION MEASURES OF THE PROPOSED ACTIONS

Localized impacts will occur at the proposed well gite from the
necessary site work. Potential adverse impacts include soil erosion,
noise and dust, aesthetics, and traffic. Although unavoidable, these
impacts will be mitigated to acceptable levels. No endangered species
will be affected. There is a potential impact to archaeological
resources at the Honokahua Well "B" site, and therefore, an
archaeological survey will be conducted during the design phase of the
well.

Potentially significant regional concerns arising from the proposed
actions include:

A, Impact to private water users in the region. Private water
users will not be adversely affected because there are no pri-
vate wells in the vicinity of the proposed Honokahua Well "B".

B. Financial impact to the consumers. Estimated unit present worth
costs are relatively low for the proposed Honokahua Well "B"
(76¢/1,000 gallons).

C. Regional growth implications. The proposed well development is
hecessary to support the level of growth projected by the 208
Water Quality Management Plan and the State Tourism Plan. These
projections considered such factors as the maintenance of
environmental standards, financing of other necessary
infrastructure and support services, and consistency with state
growth projections.

UNAVOIDABLE ADVERSE IMPACTS

The unavoidable impacts from the sitework and loss of agricultural
lands are insignificant because the magnitude of the impacts is

small. Significant unavoidable impacts include the energy cost of
operating the Honokahua "B" deepwell pump and the associated financial
impact to the,consumers. The proposed action, however, was determined
to be the most cost-effective solution to the potable water supply
problems which relate to both quality and quantity.
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VI.

VII.

VIII.

IX.

x.

ALTERNATIVES TO THE PROPOSED ACTION

Alternatives to the proposed action that were considered included:
1) treatment of water from a surface water source, 2) development of
high level groundwater, and 3) development of basal wells in other
areas. Alternatives were evaluated in terms of the following
criteria: cost, reliability, ease of operation, and environmental
impact. The "no action" alternative was not considered viable since
it fails to promote compliance with the Safe Drinking Water Act and
provide the quantity of water necessary to satisfy projected water
needs.

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND
THE MATNTENANCE AND ENHANCEMENT OF LONG—TERM PRODUCTIVITY

There are no significant tradeoffs between the proposed groundwater
withdrawval rate and the long-term productivity of existing and future
potable water sources.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESQURCES

Natural resources that will be committed include land and water. The
amount of committed land is relatively insignificant. The amount of
groundwater committed is well within the sustainable yield. Committed
man-made resources include construction materials, capital, and
manpower.

OFFSETTING CONSIDERATIONS OF GOVERNMENT POLICY

Policies contained in the State Plan, County General Plan, and the
Federal Safe Drinking Water Act offset adverse effects associated
with growth and financing.

UNRESOLVED ISSUES

Limitations in available information make the following issues
unresolvable at this time:

A.  Archaeological resources. The Presence of archaeological
resources at the Honmokahua Well "B" site will be determined in
subsequent stages of the Project. Because the well site is
relatively flexible, it was not eritical to assess the presence
of archaeological resources at this time.

B. Construction timetable. The timing of construction of the
proposed project has not yet been determined with great certainty
due to unresolved issues related to financing and growth. Based
on the available information, it is projected that construction
of the proposed well will begin in 1985.
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CHAPTER I

PROJECT DESCRIPTION

The development of a basal well is proposed by the Department of Water
Supply, County of Maui, to improve the Lahaina-Alaeloa Public water systenm
located in the Lahaina District, West Maui. The Lahaina-Alaeloa water
System presently experiences periodic water quality problems that pose a
Potential threat to public health. There is also concern about the
availability of water to support the future growth Projected in the greater

Lahaina area.
The objectives of the well development are therefore twofold:

1. To assist in eliminating risks to public health and welfare by
providing potable water that fully conforms to the Primary
Drinking Water Regulations pPromulgated pursuant to the 1974 safe
Drinking Water Act and Chapter 20 of Title IT of the State of
Hawaii Administrative Rules; and

2. To assist in providing the quantity of water necessary to satisfy

the projected future water needs.

PROPOSED ACTION

The proposed action determined to be most cost effective in meeting
the above objectives consists of developing a basal well in the Honokahua

district, hereinafter referred to as Honokahua Well "g",

- PROJECT LOCATION

The proposed Project is located on the west coast of Maui in the
Lahaina district (see Figure I-1). The locations of the major existing
water systems are shown on Figure I-2, The publicly-owned Lahaina~Alaeloa
system serves Lahaina town, Honokowai, and Alaeloa-Kahana, Kaanapali angd

Kapalua developments are each served by private water systems.

The proposed site for Honokahua Well "B" isg approximately 1,000 feet
north of the existiﬁg Honokahua Well "A". The site is approximately
900 feet above mean sea level at the fringe of Pineapple fields in the
Honokahua district. Four wells currently exist in the vicinity (see Fip-
ure I-3).

I-1
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RATIONALE FOR THE PROPOSED ACTION

The proposed action was based on water quality and projected water

demand analyses.

Water Quality

Water quality of the Lahaina-~Alaeloa system was evaluated in terms of
the maximum contaminant levels established pursuant to the Safe Drinking
Water Act (P.L. 93~523) and the provisions of Chapter 20 of Title II, State
Administrative Rules. Seven major classes of contaminants addressed
include turbidity, bacteriological contaminants (coliforms), radiological
contaminants, inorganic contaminants, organic contamiﬁants, trihalomethanes
(THM) , and secondary standard contaminants. Water quality at both the tap
and at the sources were evaluated. It was determined that noncompliance of
the Lahaina-Alaeloa water system with federal and state drinking water
regulations is due primarily to the high turbidity in the Honokohau tunnel
surface water withdrawn at the Alaeloa Intake. The pProposed action is to
develop 2 new groundwater source that may be used as a substitute to the
existing surface water source. The new well is expected to provide potable
water that requires no treatment as water from the existing wells presently

meets all primary drinking water standards without treatment,

Projected Water Demand

The projected water demand for the Lahaina-Alaeloa system was based on
the resident and visitor population projections of the 208 Water Quality
Management Plan and the State Tourism Plan. Unit demand coefficients for
maximum day consumption that were applied to the resident and visitor

'projections were 400 gped and 920 gpud respectively. For the year 2000,

the max-day demand was estimated to be 8.1 mgd, as shown in Table I-1.

This represents a 3 percent annual increase in water consumption.

A substantial portion of the demand for the year 2000 can be met by
the development of an additional well, which was the basis for recomeending
Honokahua Well "B". The projected sustainable yield of the system is shown
in Table I-2.

I-5
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TABLE I-1

WATER DEMAND PROJECTICNS

FOR THE LAHAINA-ALAELOA SERVICE AREA!

Unit Demand
(max day)

Residents 400 gal/capita/day
Population

Max-Day Demand (mgd)

Visitors 920 gal/unit/day
Units (occupied)

Max-Day Demand (mgd)

Total Max-Day Demand (mgd)

1980

8,600

3.4

1,600

l.5

4.9

Y e a r

1990 2000

10,7002 14,400%
4.3 5.8
2,000 2,500
1.8 2.3
6.1 8.1

1 The Lahaina-Alaeloa service area includes Lahaina, Honokowai, and
Alaeloa-Kahana. It excludes Kaanapali, Kapalua, and Honokshua.

2 Population projection of the 208 Plan.

I-6
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TABLE I-2

PROJECTED CAPACITY OF THE LAHAINA-ALAELOA WATER SOURCES

Max : - Max

(wgd) . . (mgd)
Alaeloa Lahaina
Alaeloa Intake 1.5 ’ Kanaha Stfeam . 1.5
Napili A (533801) 1.0 ' Waipuka 1 & 2 0.4
- ‘ ' (533901 & 533902)
Napili B (533802) 1.0 ) :
Napili C (533804) 1.5 Kanaha A & B 0.5
(533903 & 533904)
Honokahua & (533803) 0.7
Honokahua B 1.0
6.7 2.4

Total Sustainable Yield of Sources = 6.7 + 2.4 = 9.1 mgd

System Sustainable Yield (total sustainable yield 1éss;1argest source)
= 9.1 - 1-5 = 7-6 mgd
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DESCRIPTION OF PROPOSED HONOKAHUA WELL "B"

This fifth well in the Alaeloa portion of the Lahaina-Alaeloa system,
is proposed to be drilled north of the existing Honokahua Well "A". It is
expected that the Honokahua "B" well will be similar to the Honokahua “A"
well in both construction and operational aspects. The yield from the
proposed l4-inch diameter,. 930-foot deep well is expected to be 1 mgd.
This project also includes the construction of a 1,200-foot, 12-inch
transmission line that will connect the new well to the existing

distribution network of the Alaeloa system.

Cost estimates developed for Honokahua Well "B" pProject are summarized
in Table I-3. The present worth of the project over a 20~year period was
determined to be $2,735,000.

PHASING (Water Development Plan)

Based on population and water demand projections, the Honokahua "B"
well will be required to meet the projected water demand. Construction of
the well is intended to be the first remedial step in providing the
Lahaina-Alaeloa system with water that fully complies with drinking water
regulations. It is anticipated that a surface water treatment plant and
additional wells will be constructed in the near future as necessary to
meet additional water demands. It is expected that installation of the
pump, controls, and transmission line for an existing drilled well,
Honokahua Well "A", will have been completed by the time Honokahua Well "BV
construction begins. From a water quality standpoint, it is desirable to
have Honokahua Well "A" in operation as soon as possible. This can allow
the Alaeloa intake surface source, which is the cause of turbidity
violations, to be shut off during times of high turbidity.

The development of Honokahua Well "B" is "committed" as i1t is being
partially funded by the private sector by a source assessment fee
(financing of the project will be discussed in the following section). It
is anticipated that the Division of Water and Land Development (DLNR) will
be contracted by the Maui Department of Water Supply to assist in the
development of this well.

The development of Honokahua "B" well will provide the Lahaina-
Alaeloa system with an additional high quality water source. The Alaeloa

I-8
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TABLE I-3

HONOKAHUA WELL "'B" COST ESTIMATE

(Qave = 1 mgd)
Capital Cost:
Item Amount
Well Drilling $ 357,000
Pump and Motor 275,000
Mechanical 54,000
Electrical 88,000
Sitework/Miscellaneous 52,000
Pipeline 144,000
Subtotal $ 970,000
Contingency, 10% 97,000
Engineering, 10% 97,000
Total Capital Cost $1,164,000
Operation and Maintenance Cost:
Energy ' $ 158,000
Miscellaneous ' 10,000
Total Annual O0&M Cost $ 168,000
Present Worth Cost Summary (20 Years):
Total Capital Cost Less Salvage Value $1,086,000
Present Worth of Operation and Maintenance Cost .
$168,000 x 9.8182 (20 years at 8%) 1,649,000
Total Present Worth $2,735,000
Present Worth/1,000 Gal 76¢

Note: Land acquisition and offsite electrical costs are not included.
Chlorination costs are also not included (existing facilities
may be utilized).

£
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surface water source may be employed as an emergency standby source until
the demand for this additional water arises. The timetable for the
construction of the Alaeloa surface water treatment facility will depend to
a large extent on such factors as the avallability of funds, rate of
growth, and enforcement of the 1 NTU turbidity standard by the State
Department of Health. Based on a water quality study to be submitted by
the Mauil County Department‘of Water Supply, the Department of Health may
exercise the option to enforce a less stringent 5 NTU standard for the
Lahaina-Alaeloa system. Such an action may allow the use of untreated
Alaeloa surface water as part of a controlled shut off or groundwater—
surface water blending scheme in lieu of treatment of the surface water by
costly and complex conventional filtration treatment. Hence, this is yet
another reason for deferring the installation of a treatment plant at
Alaeloa and preceeding with the Honokahua Well "B" project.

The development plan for other water sources is anticipated to be
flexible enough to accommodate changing conditions in the future.
Additional groundwater in the northern Honokahua and Honolua districts may
be developed if and when future demands approach the sustainable yield of
the system.

FINANCING

It is anticipated that Maui County funds and funds obtained through
the source assessment fee will be used to develop Honokahua Well "B". The
source assessment fee is currently $3,400 per unit for new West Mauil
developments. The fee was established as part of the Maui Department of
Water Supply's regulation known as the "Lahaina District Special Rule" and
designed to help fund development of new water sources and transmission
and storage facilities. Operation and maintenance of the well will be the
responsibility of the County of Maui.

I-10
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CHAPTER IT

DESCRIPTION OF THE AFFECTED ENVIRONMENT

The physical and socio-economic characteristics of the affected
environment are described in this chapter from both a local and regional
perspective. This information is intended to provide an overview of the
area's characteristics and the basis upon which impact assessments were

derived in the report.

PHYSICAL AND BIOLOGICAL SETTING

Climate

The climate of West Maui is generally mild and pleasant throughout
the year, although two distinct Seasons occur: winter from October through

April and summer from May through September.

The average daily temperature between the two seasons differs by only
about 6°F. Large~scale storms occur during the winter, while benign
tradewinds are prevalent during the summer. Between May and September
tradewinds occur more than 90 percent of the time, with their incidence

falling below 80 percent in winter.

Along the sea coast during the hottest month of the yYear (August or
September), the average temperature is 78°F. The temperature lapse rate
is about 3 to 4°F per 1,000-foot increase in elevation, so that Puu Kukui
in the coldest month of the year has an average temperature ranging
between 55 and 60°F. Humidity averages 70 to 80 percent on the windward

. coast and 60 to 70 percent on the leeward coast, while in the wet moun~

tains it exceeds 80 percent.

The mean annual rainfall in the Lahaina district ranges from less
than 15 inches along the low-lying coastal areas to more than 400 inches
in the higher elevations (see Figure II-1). Precipitation is least along

the western shoreline and Breatest near Puu Kukud,.

The variation in rainfall between the upland and coastal areas and
between the wet and'dry seasons was inferred from rainfall data taken at
two stations: the "Kahoma intake" (RG-374), typical of the uplands
(elevation 2,000 feet) and "Lahaina" (RG-361), representative of the

coastal areas (elevation 30 feet).

II-1
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The distance between these stations is less than 4 miles, yet the
variation is drastic. The average annual rainfall of the upland station
(Kahoma intake) is about seven times greater than the coastal station's
(Lahaina) rainfalj.

Rainfall varies from year to year. The range in annual rainfall at
Lahaina is from 3,20 to 34,78 inches, a ten-fold variation. Rainfall at
Kahoma intake is not as extreme, ranging from 33.41 to 154.44 inches, a
five fold variation (see Figure II-2).

The monthly variation in rainfall is plotted on Figure II-3.
Historically, June is the driest month. At Lahaina, no rain fell during
the month of June in 29 years of the data period (1918 to 1966). A month
without rainfall is not unique to June, however, sfnce all months except
December have been rainless at times. Frequently, no rain has fallen for
two consecutive months, and there have been four- and even five~month
periods during which no rain was recorded. At Kahoma intake, during a
certain year monthly rainfall was less than 1 inch for eight of the twelve

months.

Geology and Topography

The Lahaina district lies on the west side of g deeply dissected,
dome~shaped voleano called West Maui Mountain. The dome has been reduced
by erosion from a summit altitude estimated to have been 7,000 to 5,788
feet at Puu Kukui (Stearns, 1942),

Deeply incised into the dome are several long, narrow valleys attri-~

butable to stream erosion. Between the valleys are sloping plains, which

‘are eroded remnants of the volecanic flank. These form valuable agricul-

tural land. Along the coastline and at the foot of the valleys are rela-
tively level land attributable to sediment deposition by the streams or

recent emergence and deposition of marine formations.

The distribution of the sediment and rocks is shown on Figure II-4,
Sedimentary deposits consist of consolidated marine, alluvial, and collu-
vial deposits. Rock formations differ in character and are differentiated

into the Wailuku, Honolua, and Lahaina volcanic series.

The Wailuku series was the original formation of the West Maui Moun-
tain, A relatively short period of quiescence followed the completion of

II-3
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the Wailuku dome, and a thin soil formed in many places. After this rest
Period, magma of more silicious type erupted and formed a veneer 50 to 500
feet thick over most of the Wailuku dome. This silicious group of rocks
is called the Honolua voleanic series. Geological inactivity reigned for
a2 long time following the eruption of the Honolua volcanics, during which
erosion, submergence, and emergence prevailed. Feeble eruptions then
followed, building isolated cones and pouring out short flows along the

western shores. Thig group of rocks is named the Lahaina volcanic series.

The different characteristics of the rocks result in different water-
bearing properties. The prinecipal aquifer is the Wailuku series because
of its high Permeability and numerocus dikes. The dikes confine water at
levels far above sea level. The massive rocks of the Honolua formation
are much less permeable and are generally too discontinuous to function as
aquifers. The deposits of the Lahaina series are not extensive enough to

be important ag water-bearing formations,

The consolidated sedimentary rocks are unimportant as aquifers
because they are poorly permeable and are generally above the basal water
lens. Unconsolidated alluvial deposits in Perennial stream valleys yield
small quantities of freshwater to wells, but alluvial and beach deposits

near the coast yield moderate to large amounts of brackish water.

sediment are given in Table II-1.

Soils

The soils in the upland area, where the Proposed well is situated, is

'generally a deép, well-drained soil exhibiting a fine-textured subsoil. At

the well site, the soil ig classified as the Honolua soil serieg (UsSDA,
1972). This soil series is in the Ultisol order, indicating that it is a
highly weathered soil that has an accunmulation of silicate clays and low
base saturation (McCall, 1975),

Engineering Interpretations. Soil characteristics for the Honolua

soil series identified above are summarized in Table II-2 as they relate to
foundation support for Structures and pipe corrosivity. The Honolua soil
series has moderaté shrink~swell capacity with high corrosivity potential
for uncoated steel pipes. Conecrete Pipes have moderate corrosivity

potential,

II-7
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TABLE II-2

SOIL, CHARACTERISTICS OF THE
HONOLUA SOIL SERIES

(HwC, HwD)

Depth

To Bedrock (ft)
To Seasonal High
Water Table (ft)

Depth from Surface (inches)

Permeability (inches/hr)

Shrink-Swell Potential

Corrosivitz

Uncoated Steel Pipe
Concrete Pipe

Erodibilitz

USDA, 1972,
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Agricultural Interpretations. The State Department of Agriculture
has identified agricultural lands of importance to the state (DOA, 1977).
The classification consists of three categories: prime, unique, and other.

There are over 3,000 acres of "prime" agricultural land in the Lahaina

district. The proposed well site falls on "prime" agricultural land.

Water Resources in the Lahaina District (This section, pp. II-10 to II-25,

was prepared with the assistance of hydrogeologic consultant John Mink.)

In the last two decades, numerous studies have been undertaken to
evaluate the feasibility of developing additional water sources in the
Lahaina distriect. Stearns and Macdonald (1942) conducted the basic stud-
les on the geology and hydrology of the Lahaina district, and their work
is the foundation of all subsequent water supply evaluations. In 1964,
Stearns recommended that Pioneer Mill Co. develop additional high level
and basal groundwater supplies, on the order of 25 mgd, and shortly after-
ward the U.S. Geological Survey (Yamanaga and Huxel, 1969) and Belt,
Collins & Associates (1969) offered much the same suggestion to the state
and county. The most recent and comprehensive assessment of the total
water resources between Honokowal and Honokohau was published by the
Department of Land and Natural Resources, Division of Water and Land
Development, as Report R-34, The Kahakuloa Water Study (Wilson, Okamoto &
Assoc., 1977). ‘

The whole of the Lahaina district embraces 96 square miles, but only
in the region north of Launiupoko has it been realistic to seek water
supplies for the urban population centers of Lahaina, Kaanapali, and the

communities lying between Honokowai and Honolua. All reports since

Stearns (1964) divide the distriect into three sectors for descriptive and
planning purposes (see Figure ITI-5). Sector A extends from the limit of
the Honokohau drainage to the northern boundary of the Kahana drainage and
includes the major stream valleys of Honokohau, Honolua, and Honokahua.
Sector B extends southward from Kahana to the limit of the Launiupoko
drainage and includes the major valleys of Kahana, Honokowai, Kahoma,
Kanaha, Kauaula, and Launiupoko. Sector € consists of the Olowalu and
Ukumehame regions.

+

No sugar cane is grown in Sector A, and only a small portion of the

total population resides there. Pineapple agriculture and the Kapalua

IT-10
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resort development are the Principal activities in the sector. Irrigated
sugar cane covers the slopes of Sector B, while the major West Maul resort
area of Kaanapali and the principal town of Lahaina dominate the coastal
area. In Sector C, the only important activity is irrigated sugar cane
agriculture. The water supply assessments made in this report focus pri-

ma2rily on Sector A and secondarily on Sector B; Sector € is not considered,

Overview of Hydrology. The Lahaina district is a prime tourist

destination because of its generally semiarid climate in the lowlands. The
rainfall in the highlands, however, is quite heavy, resulting in a
relatively high average rainfall for the area. On the district's 96 square
miles, total rainfall volume computed as a daily average amounts to

340 mgd, equivalent to an annual average rainfall of 74 inches. The
southern coast 1s among the driest areas in the state, receiving less than
15 inches of rain per year; in the mountainous interior, an annual average
of greater than 300 inches is normally attained. All sugar cane fields are
heavily irrigated, except during winter periods of substantial rainfall,
and pineapple, although capable of surviving dry weather, 1s occasionally
irrigated to improve growth, Only in the winter months, from November
through March, does appreciable rain fall in the irrigated areas.

The geology of the district favors the accumulation of groundwater in
easily exploited aquifers. The Primary. aquifer formation is the Wailuku
ﬁolcanic series, a highly transmissive basalt. All major groundwater
developments obtain production from this formation. The Honolua series, a
relatively dense, much less transmissive andesite~trachyte, overlies some

areas of the Wailuku formation, especially between Kahana and Honokohau,

. but is neither thick enough nor properly located to form important aqui-~

fers. Unfortunately, Sectors A and B are not bounded by a continuous wedge
of caprock sediments along the coast that would act to retard groundwater
discharge to the sea, forcing a thickening of the fresh water lens as in
the Waiehu aquifer of the Wailuku district and in southern Oahu. In
Sector C, a reasonably effective caprock occurs where Olowalu and Ukumehame
Streams discharge to the sea,

Surface Water. - In all three regions, perennial streams are found in

high level regions.where valleys cut into dike aquifers. Under natural,
predevelopment conditions, the perennial flow of some of these streams, in

particular Honokohau, reached the sea. As a rule, most perennial flow is

II-12
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lost to percolation in the long reach between dike water seepages and the
coast. Since the turn of the century, all streams showing perennial flow
have been diverted for irrigation and some domestic use. The largest,
most productive perennial stream is Honokohau in Sector 4, followed by
Honokowai, Kahoma, Kavaula, and Kanaha in Sector B. The large valleys of
Honokahua and Honolua in Sector A do not carry perennial streams in their

reaches where diversions are practical.

Honokohau Stream, fed by voluminous high level groundwater seepage
and high rainfall headwaters, yields an average of about 30 mgd above
elevation 800 feet, of which about 25 mgd is diverted by the Honokohau
transmission tunnel. Production of other streams in the Lahaina district
averages less than 6 mgd each. In Sector A, the total diverted for use is
about 29 mgd (25 mwgd from Honokohau and 4 mgd combined from Honolua and
Kaluanuil); in Sector B, it is about 19 mgd.

All of the stream flow divertable with intake systems now in opera-
tion is alloecated, Principally for sugar cane irrigation. Over the last
decade, however, a significant fraction of perennial flow has been reallo-
cated to domestic use, especially from the Honokohau tunnel system. This
withdrawal has created some difficulties for Pioneer Mill Co. in meeting
its irrigation needs and in maintaining the salinity of the basal lens in
balance. Utilization of surface water for irrigation is believed to assist
in stabilizing basal lens salinity levels since this practice recharges
aquifers with low salinity waters.

Groundwater Occurrence. In all three sectors, both basal groundwater

and high level dike groundwater occur. The boundary between the basal and

"high level waters lies several miles inland. Basal groundwater underlies

the more arid region; high level water, the wetter mountainous areas. The
high level water accumulates in dike compartment aquifers from direct
infiltration of rainfall and surface runoff, while the basal lens is

recharged principally by leakage from dike aquifers.

In the high level region, the depth to groundwater is variable,
Where it is shallow, development by wells of up to 1 mgd each can take
place. At favorable locations where stream valleys cut below the water
table, the groundwater is developable by tunnels and quasi-horizontal
borings in increments on the order of 2 mgd. The distance of the dike
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zone from consuming centers, the ruggedness of the terrain, and the rela-
tively small production expectable from each extration unit, however,
limit the overall feasibility of exploiting this resource.

Basal groundwater underlies more than 60 percent of Sectors A and B.
The Ghyben-Herzberg lens, unretarded by continuous caprock along the
coast, has the classice parabolic shape between the free discharge line at
the shore and the relatively abrupt high level margin approximately
3.5 miles inland. Heads are low compared to those where caprock is effec-
tive. The maximum head in Sectors A and B is probably less than 7 feet at
the inland terminus of the lens. The 5~foot head contour lies about
2 miles inland and the 3~foot contour about 3/4-mile inland (see Fig-
ure IT-6). It should be noted that fresh potable water at rates considered
econcmically acceptable is not ordinarily developable where the head is
less than 4 feaet,

The present average unit outflow of basal groundwater from Sector A
is about 755 gallons per day per foot of coastline, while that of Sector B
is about 700 gallons. The natural flows before exploitation started were
approximately 1,000 and 800 Ballons per day per foot of coastline respec-
tively. These relationships are derived from hydrologic budgeting, the
subject of the following section. A substantial flow of groundwater con-

tinues to leak to the sea in both sectors.

Hydrological Balances. The disposition of rainfall from the moment

it hits the ground until it finds its way back to the atmosphere as water
vapor is described in the hydrologic budget. Rainfall is evaporated from
ground and water surfaces, is transpired by plants, flows to the ocean by

way of streams, or infiltrates below the subsoil to eventually become

groundwater in aquifers. By casting balances in terms of these components,
estiﬁates are made whether either surface water or groundwater accumulates
to the extent that feasible exploitation is reasonable. The hydrologic
budget is not meant to be employed in the details of water development; it
suggests only the magnitude of the amount of water that might be obtained.

The "Kahakuloa Water Study” (Report R-54, Wilson Okamoto and
Associates, 1977) includes a comprehensive discussion of the hydrologic
balances in Sectord A and B. The report served as the basis for the bal-

ances given on Figures II-7 and II-§. The diagrams have been modified from
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the original source to more accurately reflect present conditions. The
hydrologic balances were originally derived from rainfall, evaporation, and
outflow data gathered until 1976, then compared with water budgets given in
Report R-33 (Belt, Collins, 1969), Circular C-51 (Yamanaga and Huxel,
1969), and work of E.W. Broadbent for Picneer Mill Co. The correspondence
of the calculated values of rainfall, runoff to the sea, and surplus
groundwater among these reports where direct comparisons could be made are

quite good, as indicated in the following summary:

Rainfall Runoff to Surplus Groundwater
(mgd) Sea (mgd) (mgd)
Source! c51 R33  RS4 R33 RS54 R33 RS4
Sector A 133 122 133 16 13 29 31
Sector B 132 112 132 17 16 35 43
Total 265 234 265 33 29 65 74

1 C51: Cirecular C-51 (Yamanaga and Huxel, 1969)

! Report R-33 (Belt, Collins & Associates, 1969)
R54: Report R-54 (Wilson Okamoto & Associates, 1977)

Figures II-7 and II-8 illustrate details of the hydrologic balances
in Sectors A and B respectively. For each sector, two budgets were com-
Puted, one for predevelopment natural conditions and the other for present
conditions of water development. Balances are computed for the high level
groundwater zone and separately for the basal lens region, which is tribu-
tary to the high level aquifers. The "present day conditions" component
of residual groundwater outflow in both sectors, as shown on Figures II-7
and IT-8, is smaller than in Report R-54 (2 mgd less in Sector A, 5 mgd

less in Sector B) because new wells have been added since 1976.

The diagrams are self-explanatory. The most meaningful component
with respect to expanding production of water is the present day residual
groundwater outflow (GWT). It is from this surplus that added production
would have to be drawn. Present day residual surface water (SW&) is
chiefly floodwaEer, the development of which would require expensive

impoundment structures.
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In Sector A, the Present day groundwater discharge to the gea aver—
ages 29 mgd. Not all of this surplus flow is exploitable because a sub-
stantial discharge must occur in order for the basal lens to remain thick
enough to permit pumpage of fresh water. An important fraction, however,
can be added to groundwater draft. From Sector B a surplus of 38 mgd
discharges to the sea, a porticn of which is exploitable without imposing
danger of salinization ét the currently active pumping stations. The
unused flux in Sector A (approximately 4.2 mgd per mile of coast) is
greater than in Sector B (approximately 3.7 mgd per mile of coast), even
though the total surplus is less because the ratio of discharge length to

recharge volume is smaller.

Evidently in Sectors A and B some additional groundwater can be
safely developed, In the zone of high level dike aquifers, Practically no
groundwater is being extracted by means of pumps, except in upper Honokowai
where Amfac Properties and Pioneer Mill Co. have several wells, 1In
hydrologic balance computations any groundwater taken from the high level
zone lessens the amount of water available to the basal aquifer. Unless
high level water is easy and cheap to obtain, the dike aquifers are not

likely to be an attractive source of water for the county system.

Water Development.

Sector A. The largest and most productive water development
Project in Sector A is the Ronokohau Stream diversion and transmission
system, which takes water from elevation 850 feet in Honokohau Valley and
diverts it through tunnels and ditches to Pioneer Mill Co. sugar fields.
Added to the Honokohau contribution are small increments from Kaluanui
Valley (average 0.9 ngd), a tributary of Honokohau, and Honolua Valley
(average 3.2 mgd). Figure IT-9, taken from the “Kahakuloa Water Study,"
charts the collection and disposal of flows in the system. It may be
possible to add several mgd of additional high level surface and ground
waters to the system, but at substantial cost.

The Honokohau diversion is a very efficlent collection and
transmission system. According to Appendix B of the Kahakuloa report
(R-54), the intake collects about 84 percent of the total surface flow of
the stream at elevation 850 feet. This high an efficiency could not be
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significantly improved upon. Figure II-10 shows daily flow duration curve
data for the Honokohau Stream. The average flow in the tunnel Just below
the intake is 24.2 mgd.

Formerly, Pioneer Mi11 Co. received all of the Honokohau tunnel
flow for sugar cane irrigation. Now, water 1s withdrawn for use by the
Kapalua community, and the County Department of Water Supply and still

more is withdrawn at Honokohau and Alaelos. The Kapalua resort area

Withdrawal may be expected to increase to 4.5 mgd when full development
occurs. The county's Lahaina-~-Alaeloa System presently withdraws
approximately 1.2 mgd at the Alaeloa Intake. No increase in withdrawal by
the County is anticipated in the future,

Until the county's Napili A (State No. 5838-01) and Napili B
(State No. 3838-02) wells were drilled in the last decade, practically no
groundwater was Pumped from Sector A. Two unsuccessful wells at Alaeloa
(5840-01 and 5839-02) were drilled earlier by the state, but the quality
of the pumped groundwater was not acceptable for domestic use. The
Napili A and B wells pPresently yield 1 mgd each. Typical chloride levelg
of these wells are shown on Figure II-11, It is believed that the high
chloride levels for the Napili A well are the result of locating the well
at a site where the vertical Permeability is high, thus allowing brackish
water from deep in the lens to enter the well. The somewhat elevated
salinity is not necessarily due to overpumping and does not indicate
excessive salt water intrusion. The chloride levels of the Napili A well
have been very stable since the beginning of itg operation in 1971,
indicating that an equilibrium condition exists., It should be noted that
the chloride levels are well below the 250 mg/1 secondary standard maximum

contaminant level,.

Pumps on the two most recently drilled wells, Napili C (5838~03)
and Honokahua A (5838-04) are sized to yield 1.5 mgd and 0.7 mgd respec-—
tively. The relatively low yield of Honokahua A appears to be attribute
able to location of this well in tight rock formation. Low permeability
aquifer material.of this nature is not believed to be typical of the ares.
Unfortunately, the yield of this well cannot be increased by deepening it
due to the limited thickness of the aquifer.
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The operation of all four wells in Sector A would yield approxi-
mately 4 mgd of basal water, reducing the present day surplus by another
2 mgd, from 29 mgd to 27 mgd. An appreciable portion of the unused ground-
water flow of 27 mgd will be safely developable. If 3 mgd from new welis
were added to the 4 mgd from the Napili and Honokahua wells, the 5-foot
head contour on which the existing wells are located would be depressed by
about 0.5 feet. sStill énother increment of 2 mgd would depress the head
about 0.2 feet more. In the Lahaina distriect draft per well of 1 mgd,
where the head lies between 4.0 and 4.5 feet, is a safe practice.

At least 3 and up to 5 additional mgd of potable water could be
withdrawn from Sector A. The total draft of potable water from the sector
would then be 7 to 9 mgd, of which 4 mgd is assigned to the existing
Napili and Honokahua wells. An additional well may be located in the
Honokahua district, while other new wells would have to be sited north of
Honokahua near the 5-foot head contour, which is located about 2 milesg
inland. The wells would not interfere with any existing domestic or agri-
cultural pumping stations.

Sector B. In Sector B, an average of 19 mgd of surface water is
diverted from four streams: 5.7 mgd from Honokowai, 5.2 mgd from Kahoma,
5.7 mgd from Kauaula, and 2.5 mgd from Kanaha. Less than 1.0 mgd 1s taken
from a fifth stream, Launiupoko. Perhaps a small increment of surface
water remains to be developed, but not an amount that would palpably
ameliorate supply problems.

Most of the basal groundwater pumped in the Lahaina district is
taken from Sector B by Pioneer Mill Co. Prior to the series of dry years
from 1971 through 1977, plantation average draft was 42 mgd. During the
dry period, it climbed to a peak of 49 mgd in 1977. 1In 1979, following
the return of normal weather in 1978, total draft fell to 37 mgd. Over
the long term plantation draft is expected to average 40 to 45 mgd.

The basal lens is also being exploited for domestic and inci-
dental uses by means of drilled wells. County wells in Kauaula Valley and
near Lahainaluna are capable of producing a total of about 1 nmgd. Amfac
Properties steadily pumps 1.5 mgd for domestic use from a basal well in
Honokowai and about 2 mgd for golf course irrigation from wells at
Puukolii and Hahakea. Thus, to plantation withdrawals must be added about
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5 mgd, giving an average total draft of about 47 mgd on the lens and
leaving surplus groundwater drainage to the sea as 38 mgd. Despite the
38 mgd surplus flow to the sea, it should once again be noted that only a
portion of the flow is exploitable.

Even though Sector B is relatively heavily exploited, additional
potable groundwater could be developed without seriously impairing the
quality of the basal water at the large plantation pumping stations.
Adding yet another 5 mgd to the Present draft (averaged as 47 mgd) would
depress the 5-foot head contour by about 0.5 feet., In the region of the
plantation étations, the reduction would be about 0.2 feet. As in Sec-
tor A, potable water developments will have to be restricted to areas
where the head is 5 feet or greater, approximately 2 miles and further
inland. It is anticipated that additional groundwater wil] be developed

in Sector B for agricultural and resort use by private entities.

Natural Hazards

Natural hazards include storm flooding, tsunami inundation, and
earthquakes. The Honokahua well site 1s not susceptible to flooding and
tsunami hazards. Earthquake hazards must be considered in structural
design standards.

Flooding. Flood insurance maps. prepared by the U.S. Army Corps of
Engineers for the U.S. Housing and Urban Development indicate that the
prOposed sites are well outside designated flood-prone areas (U.S. Army
Corps of Engineers, 1980).

Tsunami Inundation. The maximum inland reach of tsunamis is about

40 feet above mean sea level (U.S. Army Corps of Engineers, 1980). The
Honokahua Well "B" will be located at approximately 900 feet above mean

sea level,

Earthquakes. The 1976 Uniform Building Code designates Maui as
belonging in seismic zone 2 (potential moderate damage). The Honolulu
Board of Water Supply, however, requires water-handling structures to be
designed according to a more stringent zone 3 standards. This precaution
is corroborated by the findings of a university study that reexamined the
building code réquirements (Furumoto et al, 1973). That study analyzed
the effects of three significant earthquakes and recommended that Maui be

designated zone 3 (potential major damage).
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The rating has an effect on the structural design criteria for lat-

eral loads. The lateral loads used for zone 3 are twice that for zone 2,

Cultural Resources

Archaeological and historical surveys have been done for Lahaina
town, Honolua Valley, Honokowail Valley, and along the proposed realignment
route of Honoapiilani Highway. No previous documented survey, however,
exlsts for the inland area of the Honokahua district. A reconnaissance
survey through Honokahua was conducted in the 1960s and indicated the
possibility of significant archaeological resources; however, there are no
written records available (Maui Historic Soclety, 1981). The only other
available inventory of known historic or archaeological resources is at
the State Office of Historic Sites. According to its information, no
historic or archaeological resources exist near the proposed well site as

the inventoried sites are clustered near the coastline.

Flora and Fauna

There are no endangered species on the proposed well site. The
existing flora consists of introduced species such as haole koa, guava,

christmas berry, eucalyptus, and various grass species,

The proposed well site is not a critical wildlife habitat (HWRRS,
Fish and Wildlife, 1975). Birds and.rodents such as rats, mice, and
mongoose are the primary visitors or inhabitants. The only endemic
specles that may visit the site is the Hawaiian owl, or pueo (Asio
flammeus sandwichensis), which will feed on the rats and mice.

There are no wetlands in the vieinity of the proposed well site
(Elliot and Hall, 1977).

SOCIO-ECONOMIC FACTORS

HiStogz

The principal urban settlement in the study area is the town of

) Lahaina. It has an eminent history, being once the capital of the ancient

Hawaiian kingdom. Villages were developed in the valleys by the early

Hawailans. Stréams were diverted for taro growth and springs were tapped
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for domestic use. Ancient water rights of 1 mgd for growing taro are
still being observed in Honokohau Valley. After the relocation of the
capital to Honolulu, Lahaina was reinvigorated with the rise of the
whaling industry. The character of Lahaina as a whaling town is being
preserved to this day through historic preservation and urban design

controls.

With the rise of agriculture in the early 1900s, the numerous small
plantation communities of Honokahua, Kahana, Mahinahina, Honokowai,
Kapunakea, Wainee, and others sprung up. Extensive water development
projects were undertaken for irrigation. Wells were dug, streams were
diverted, and a major ditch system was developed to convey the water. The
ditch system is the Honokohau ditch.

Since statehood, the tourism industry in the Lahaina district has
been rapidly expanding. The beautiful beaches of West Maui are a natural
attraction for resort development. Hotels, resort condominiums, and
apartments have been transforming the former plantation communities into a
medium-rise, visitor~-oriented environment. Vacant areas between communi-
ties are being filled in with resort development such that a continuous

belt of development will soon exist from Lahaina to Napili.

Existing Land Use

Land Use. The dominant land use in the Lahaina-Alaeloa area along
the coast is resort. The three major resort areas are Lahaina, Kaanapali,
and Kapalua. Agriculture (sugar cane and pineapple) dominates the upland
areas, with grazing and forest reserve in the higher elevations. Resi~
dential use is scattered in Lahaina and along the coast between Kaanapali
and Kapalua (see Figure II-12). Demand for potable water is therefore
primarily concentrated along the coastline. Water for irrigation is

needed in the upland areas.

Ownership. Major landowners in the study area are the State of
Hawaii, Maui Land and Pineapple Co., Amfac, and Bishop Estate.

The land holdings of Maui Land and Pineapple Co. are in the northern
portion of the Lahaina area, while Amfac owns a large portion of the

central area enéompassing Kaanapali and the lands mauka of Kaanapali.
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Bishop Estate's land holdings are Primarily mauka of Lahkaina town, Except
for park areas along the shoreline, the state's land holdings are pri-
marily in the mauksg area straddling Amfac's land holdings, Small, indivi-
dual land holdings are concentrated in Lahaina town, along the shoreline
from Honokowai to Napili, and in Honokohau Valley (see Figure I1I-13).

Economz

Industries. Historically, the sugar angd Pineapple industries have
Provided the bulk of employment opportunities within the Lahaina-Kaanapali~
Napili study area. Today, however, the unusual charm of Lahaina town and
the development of resort complexes along the splendid coastline have

major classes: (1) permanent residents and (2) transient visitors. The
data from the U.S. Bureau of Census only report residents, while visitor
counts are estimated by the Hawaii Visitors Bureau.

Residents. Preliminary results from the 1980 census (DPED, 1980)
indicated that Lahaina district was the third fastest growing district in
Maui County, exceeded only by Kihei and Kula, Growth during the decade of
the 1970s was tremendously greater than growth during the Previous decade,
Within the Lahaina district, the largest Proportion of the residents
reside in Lahaina town (60 percent), followed by Napili-Honokowai (24 per-
cent) (see Table II-3).

The average household size of 3.1 is relatively small compared to
other Maui districts (U.s. 0EO, 1975). Only Kihei-Makawao has a smaller
average household size. This characteristic may be due to the large
Proportion of céndominium—type housing in Kihei and Lahaina.
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TABLE II-3

RESIDENT POPULATION OF LAHAINA DISTRICT: 1960 TO 1980

Percent Change

Area 1960 1970 1980  1960-1970  1970-1980
Lahaina District 4,844 5,524 10,287 14.0 86.2
Lahaina 3,423 3,718 6,105 8.6 64,2
Kaanapalil# N/A N/A 525 - -
Napili~Honokowai* N/A N/A 2,454 - -
Honokahua® 354 431 308 21.8 -28.5

* These places were newly defined for 1980.

Not part of the public water system service area. E
Source: Department of Planning and Economic Development, The Population

of Hawaii, 1980: Preliminary Census Results, Statistical
Report 141, 1980,
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Visitors. Visitor census is available only on a countywide basis.
For Maui County in 1979, the average daily visitor census was 15,831 (HVB,
1980). An estimated average visitor census for the study area can be
obtained indirectly by multiplying the average number of cccupied units by
the average visitor census per occupied hotel room. The average visitor
census per occupied hotel room was estimated on a statewide basis to be
2.3 (DPED, 1978). The number of occupied units averaged about 1,600,
while the total number of visitor units was approximately 2,300
(70 percent occupancy rate). These figures yield an average visitor
census of 3,680 for the study area in 1979, That is about 23 percent of
the total for Maul County.

Housing

The number of housing units in the Lahaina district inecreased by
350 percent aécording to the preliminary results of the 1980 census (see
Table II-4). Hotel units were not included in the housing unit count.
All condominium units, however, were included, regardless of the residence
status of their occupants. The inclusion of condominium units used by
visitors in the housing count but not the population total is the primary
reason for the disproportionate growth of the housing inventory during the
decade relative to the resident population growth (DPED, 1980).

Housing characteristics are summarized in Table II-5, based on data
from the 1975 OEQO Census Update Survey.

In 1975, about 70 percent of the housing units were detached single
family dwellings. About 25 percent were apartments or condominiums. This
figure is exceeded only by Kihei, which had about 28 percent. Most of the
housing structures, however, are low to medium rise (one to three stories).
0f the multi-unit structures, the majority had a range of 1l to 50 units.

The units contained mostly one to three bedrooms.

Future Growth

General Plan. According to the Lahaina General Plan (Kasamoto et al.

1968), the scenario for the communities in the Lahaina district is as

follows: .
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HOUSING UNITS IN LAHAINA DISTRICT, 1970 TO 1980

TABLE II-4

-‘Maui County

Lahaina District

Honokahua1

Kaanapali1
Lahaina

Napili-Honokowai

1 Not part of public water system service areas.

13,922
1,762
125

1,132

I1-33

1980

33,243
7,931
686
1,355
2,505
3,196

4 Change

138.8
350.1
448.8

121.3



TABLE II-5

HOUSING CHARACTERISTICS IN THE LAHAINA DISTRICT, 1975

Iype

Single Fawily Detached
Duplex

Townhouse

Apartment or Condominium

Lahaina

Number of Floors per Housing Structure

1 Story
23 Stories
46 Stories
712 Stories

Units per Structure

One

Duplex

310

1150

51100

101 or More

Bedrooms per Unit

None

One

Two

Three

Four or More
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1, Alaeloa-Kahana: Alaeloa is set aside for residential use, while

Kahana is planned for apartment and hotel development.

2. Honokowai: Honokowal has large areas planned for apartment and
hotel uses. Many of the apartment lands are already put to
hotel-apartment use, especially those lands makai of the highway.

3. Kaanapali: Kaanapali is a well-known resort area with several
elegant hotels along the coast, a resort commercial area, tennis

facilities, and two 18-hole golf courses.

4, Lahaina Town: Lahaina town is more like a typical urban area

than the more recently developed resort and apartment areas
further north. The town has a historic district whose purpose
is to "preserve historic structures and sites within said dis-
trict and to enable the State and the County to make plans for
the restoration of historic structures and sites" (Maui County
Historic Distriets Ordinance, Article 3, Chapter 8, Zoning).

Table II-6 summarizes the acreages zoned for the various uses and

Figure II-14 is the zoning map.

Population Projections. Several population growth projections exist
for the Lahaina district.

. 208 Plan (State DOH, 1980): This is the most recent officially
adopted projection (June 1980) and is based on the state's
Series II-F population projection. In the Series II-F
projection, future population was allocated to the counties.
Maui County Public Works Department was then responsible for
disaggregating the county's allocation to the variocus districts.
The Series II-F projection is based on a "controlled-growth"

policy.

. Lahaina General Plan (Kasamoto, 1978): This plan is still the
official county development plan for the Lahaina district.
The County of Maui Planning Department recently formulated the
Lahaina Community Plan, which will supersede the general plan
when adopted. Until the revised plan is adopted, the existing
plan is used as a guide to growth. The population projection of
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TABLE II-6

ZONING ACREAGES WITHIN SERVICE AREA

Land Use Zoning

Lahaina

Residential
Apartment
Hotel
Public
Commercial
Industrial

Honokowai
Residential
Apartment

Commercial

Alaeloa-Kahana

Residential
Apartment
Hotel
Commercial

Acres

8909.5
152.6
14.4
348.2
29.3
81.2

1,535.2

200.2

508.8

2,244,2

Note: Kaanapall and Kapalua are not part of the Maui County
Department of Water Supply water service area; therefore,
acreages for these areas are not included in the above

table.
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the Lahaina General Plan is based on a very optimistic economic
outlook. The projections of the Lahaina Community Plan are
between those of the Lahaina General Plan and the 208 Plan.

. Water Master Plan (R.M. Towill, 1971): To estimate water
requirements, this plan estimated the ultimate population that
was allowed by the Lahaina General Plan zoning. It then assumed
35 percent of this ultimate growth to occur by 1980 and 70 per-
cent to occur by 1990. Full development (100 Percent) was
projected to occur by 2000. The estimates resulted in a
slightly higher growth rate than anticipated by the Lahaina
General Plan population projections.

. Department of Water Supply Estimates (DWS, 1978): The DWS
modifications of the Water Master Plan Projections in effect
revised the population growth rate for the district. This
estimate increases even further the divergence from the 208 Plan
estimate than either the iahaina General Plan or Water Master

Plan estimates.

The alternative population projection figures are presented in
Table II-7 and on Figure II-15.

The trend indicated by the 1970 and 1980 census data shows that the
208 projection slightly underestimates the growth rate, while the Lahaina
General Plan and all other projections overestimate the growth rate.

The 208 projections are the latest officially adopted county
projections, which are believed to be reasonable considering that the cost
for installing the infrastructure for sewers, solid waste disposal, and
other county services would serve to restrict the growth rate. Therefore,
the 208 projections is used in pProjecting future water requirements.
Although ‘the revised projections of the unadopted Lahaina Community Plan
should also be considered, it may be noted that both the population
Projections of the 208 Plan and the Lahaina Community Plan are only
estimates based upon available information. Regardless of which
projection is uséd, the Department of Water Supply will be required to
periodically reevaluate available population and water demand data for

facility planning purposes.
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TABLE T1-7

ALTERNATIVE POPULATION PROJECTIONS FOR LAHATNA DISTRICT

Source

! 208 Plan

Lahaina GP

Water Master Plan
' bws, 1978

Lahaina Community
Plan
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1985

10,900
18,100

1990 1995
12,800 15,100
27:000 -
33,300 -

-- 47,500
17,400 -
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ALTERNATIVE RESIDENT POPULATION
PROJECTIONS - LAHAINA DISTRICT
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The 208 projections encompass the entire Lahaina district. The
allocation of the 208 projection to the county water service areas was
accomplished by assuming that the relative distribution of the 1980
population will be about the same in the future. 1In 1980, 84 percent of
the population in the Lahaina district resided in the county water service
areas of Lahaina and Napili-Honokowai. The distribution between these two
areas was 60 percent for Lahaina and 24 percent for Napili-Honokowai.

When applying these peércentages to the 208 projections, the resulting 1990
projection is 10,700 and the 2000 projection is 14,400, These figures are
summarized in Table II-8,

Visitor Unit Projections. Primary visitor destination areas in the

Lahaina district are Kaanapali and Kapalua. Both of these are serviced by
private water systems. Within the municipal service area, visitor facili-~
ties will be constructed Primarily in Lahaina, Honokowai, and Napili.
Visitor unit projections are provided in Table II-9 and are based on the
Hawaii Visitors Bureau (HVB) data and the State Tourism Plan. The occu~
pancy rate has averaged about 70 percent in the past years, so this figure
was applied to project the number of occupled units,
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POPULATION PROJECTION FOR COUNTY WATER  SERVICE AREAS

TABLE II-8

Area

Lahaina D;strict (208 Plan)
Lahaina-Alaeloa Service Area
Lahaina
Napili-Honokowai

Other Areas

I1-42 '

1980

10,287
8,559
6,105
2,454
1,728

1990

12,800

. 10,700

7,600
3,100

2,100

2000

17,200
14,400
10, 300
4,100
2,800



TABLE II-9

VISITOR UNIT PROJECTIONS, LAHAINA DISTRICT, 1980 TO 2000

1980 1990 2000
Lahaina-Alaeloa Service Area
| Total Units 2,3001 29001 3,600°
Occupied Units 1,6004 2,0004 2,5004
Estimated No. 5 5 ' 5
of Persons 3,700 4,600 5,800
Kaanapali—Kapalué '
Total Units 3,9006 7,3006 13,9006
Occupied Units 2,700 5,100% 9,700%
Estimated No. 5 5. 5
of Persons 6,300 11,800 22,400
Total Units 6,200 10,200 17,500
Total Occupied Units 4,300 - | 7,100 12,200
Total Estimated No. of Persons - 10,000 16,400 28,200

l HVB, Visitor Plant Inventory and Maﬁi Sun Condo’'80 Inventory.
2 Based on HVB Visitor Plant Inventory (6/80); sum of 2,300 existing units

oo oW

and 600 proposed/planned units in service area,

Extrapolated from 1980 and 1990 figures on logarithmic graph.
Assumes 70 percent occupancy rate.

Based on 2.3 persons per occupied unit; DPED, 1978.

Difference of total units in Lahaina district and number of units in
Lahaina~Alaeloa service area. According to State Tourism Plan, "most
new hotel development is Projected for Kaanapali. Large number of
condominiums is projected for Kaanapali, Kapalua, and HonokowaiNapili®
(DPED, 1980, p. 129). The maximum capacity for hotels (30 units/acre)
and condos (20 units/acre) for Kapalua and Kaanapali is about 15,000.

7 HVB Visitor Plant inventory (6/80) and Maui Sun Condo '80 Inventory.

State Tourism Plan (February 1980).
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CHAPTER IT1

RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
PLANS, POLICIES, AND CONTROLS

LAND USE PLANS AND POLICIES

Land use guidance is provided by a hierarchy of policy plans that
have been enacted into law. At the broadest level is the state plan
(Chapter 226, HRS), whose policies apply at a statewide level. Policies
at the county level are provided by the recently-adopted County General
Plan (Ordinance No. 1052). The most geographic-specific guidance is pro-
vided by the Lahaina General Plan, which was adopted in 1968 and is in the
process of being updated. One important plan that is functionally speci-
fic is the 208 Water Quality Management Plan. This plan directly affects
Projects dealing with drinking water and wastewater. The Coastal Zone
Management Program also has policies related to drinking water. The
relationship of the pProposed project to each of these Plans is described
below.

State Plan

The state plan consists of overall policies and a collection of
functional plans. The proposed project deals with those policies relating
to drinking water and the funetional Plan entitled State Water Resources
Development Plan (DLNR, 1980),

The state plan objectives and policies for water are as follows
(Section 226-16, HRS):

(a) Planning for the State's facility systems with regard
to water shall be directed towards achievement of the
objective of the provision of water to adequately accommo-
date domestic, agricultural, commercial, industrial,
recreational, and other needs within resource capacities.

(b) To achieve the facility systems water objective, it
shall be the policy of this State to:

(1) " Relate growth activities to existing and poten-
tial water supply.

(2) Support research and development of alternative
water sources.

ITI-1



(3) Reclaim and encourage the productive use of
runoff water and waste water discharges.

(4} Assist in improving the quality, efficiency,
service, and storage capabilities of water systems for
domestic and agricultural use.

(5) Support water supply services to areas experienc-
ing critical water problems.

(6) Promote water conservation practices.

The proposed project, by planning future water needs in consonance
with the resource capacities, is consistent with the state plan objective
for water facilities. Growth activities have been related to the existing
and potential water supply. The proposed well development will improve
the quality, efficiency, and source capabilities of the domestic water
system for Lahaina-Alaeloa. Furthermore, the project will help alleviate
the water problems that necessitated restricting the issuance of new water

meters between 1978 and 1980 for the Lahaina-Alaeloa service area.

The state water plan calls for the implementation of municipal water
projects and programs proposed by state and county water agencies to meet
planned urban growth and upgrade drinking water quality. At the time the
draft plan was written, $8 million had been proposed for improvements to
the West Maui water system between 1981 and 1985. This request was ranked
as medium priority for state funding (DLNR, 1979).

Maui County General Plan

The proposed project is consistent with the following policies:
1. To meet or exceed federal quality standards for potable water.

2. To encourage cost sharing program with private developers in the
expansion of the water supply (developers will be charged a

source assessment fee of $3,400 per unit).

3. To seek new sources of water by exploration in conjunction with
other government agencies (DLNR will probably assist in the
development of new wells).

One policy may be contradicted: "limit growth activities to existing

water supply and expand the supply of water wisely." The proposed proj-
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Projects will expand the supply but stay within Iimits of the available
water resource. The projected growth is far below the level anticipated

by previous projections in the Lahaina General Plan and Water Master Plan,

Lahaina General Plan and 208 Water Quality Management Plan

The water demand pProjections used for the proposed project were based
on the 208 Water Quality Management Plan rather than the Lahaina General
Plan (or the proposed Lahaina Community Plan). The Projections of the 208
Plan are consistent with the land use patterns and zoning of the Lahaina

General Plan.

Coastal Zone Management Program

The Hawail Coastal Zone Management Act (Act 188/77) established two

zones for management purposes:

1.  An intensive permit control area called the Special Management
Area (SMA). This area generally encompasses a narrow band along
the coast.

2, An administrative area encompassing all land areas, except

forest reserves,

The proposed site for the Honokahua Well "B" is outside the SMA but
within the administrative area. Objectives and policies that are
applicable to the proposed actions relate to coastal ecogystems and eco-
nomic uses. They are as follows:

HAWATI CZM OBJECTIVES AND POLICIES
COASTAL ECOSYSTEMS

OBJECTIVE
Protect valuable coastal ecosystems from disruption and
minimize adverse impacts on all coastal systems.

POLICY 1: Improve the technical basis for natural
resources management.

POLICY 2: Preserve valuable coastal ecosystems with signi-
ficant bilological or economic importance,

ITI-3



POLICY 3: Minimize disruption or degradation of coastal
water ecosystems by effective regulation stream diversions,
channelization, and similar land and water uses, recogniz-
ing competing needs. R

POLICY 4: Promote water quantity or quality planning and

- management practices which reflect the tolerance of fresh
water and marine ecosystems and prohibit land and water
uses which violate State water quality standards.

ECONOMIC USES

OBJECTIVE
Provide public or private facilities and improvements
important to the State's economy in suitable locations.

= POLICY 1: Concentrate in appropriate areas the location of
E coastal dependent development necessary to the State's
: economy.

POLICY 2: Insure that coastal dependent development such
as harbors and ports, visitor industry facilities, and
energy generating facilities are located, designed, and
constructed so as to minimize adverse social, visual, and
environmental impacts in the coastal zone.

— POLICY 3: Direct the location and expansion of coastal
dependent developments to areas presently designated and
used for such developments and permit reasonable long-term
growth at such areas, and permit coastal dependent develop-

. ment outside of existing areas when:

’ (i) Utilizing currently designated locations for such

uses is not feasible;

— (ii) Adverse environmental effects are minimized; and

- (i1i) It is important to the State's economy,

;J The proposed action conforms to these policies. The proposed

—_ groundwater withdrawal is based on a detailed evaluation of groundwater

resources. The development of the well eliminates the need for diverting

additional stream water from Honokohau Stream. The proposed water

: improvements are planned to serve areas already designated for urban
development. A concerted effort will be made to eliminate any

T disturbances to any historic or archaeological resources that may exist on

or near the well site.
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LAND USE CONTROLS

Any proposed actions, especially those requiring construction of a
facility, necessitate conformance to a multitude of regulations and laws.
The applicability of these regulations to the Lahaina-Alaeloa water
system is primarily attributed to land use and potential impacts associ-
ated with the proposed action. Because the proposed Honokahua Well "B"
will be constructed on land currently zoned agricultural, a special use
permit, as required by the State Land Use Commission's Rules and Regu-
lations (promulgated pursuant to Chapter 205, HRS, State Land Use Law),
will be required. The proposed project will also require a subdivision
approval and variance in accordance to the Maui County Subdivision
Ordinance of Chapter 11, Article I, Permanent Ordinance of the County of
Maui, 1971,

The proposed project will require an approved environmental impact
statement, as prescribed by the Environmental Quality Commission's regula-
tions (promulgated pursuant to Chapter 343, HRS, Environmental Quality
Commission and Environmental Impact Statements). The proposed action will
also require securing permits, including the well drilling and the closely
related drinking water source development permits. The well drilling
permit, as required by DLNR Regulation 9 (promulgated pursuant to
Chapter 177, HRS, Groundwater Use Act), is concerned primarily with the
quantity of water withdrawn in order to assess the impact on sustainable
yield of the basal lens. On the other hand, Chapter 20, Title 11 of the
Administrative Rules (promulgated pursuant to Chapter 342, Environmental
Quality and formerly Chapter 49 of the Public Health Regulations) is
concerned primarily with the quality of water as it relates to public
health and welfare. The applicable regulations are summarized in
Table ITI-1.
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PROBABLE IMPACT AND MITIGATION MEASURES OF THE PROPOSED ACTIONS

Impacts from any activity have space and time dimensiong, Spatially,
impacts may either occur locally (i.e., limited to the immediate site) or
have regionai ramifications. Temporally, impacts Persist over g short
duration, such as thoge occurring during the construction period, or they
pPersist ogver a long~term period. The evaluation of whether these impacts
are adverse or beneficial can be very subjective and dependent on one's
values and point of view. In this environmental impact Statement, g
"beneficial" impact will be any enhancement of the Physical or socio-
economic environment, or ap avoidance of sensitive resources such as
endangered species. An "adverse" impact will be any disruption that
Creates inconvenience, affects public health angd safety, impinges upon the
Capacity of a System, or imposes upon sensitive resources. Many of the

Project are discussed in thig chapter. Unavoidable adverse impacts are
discussed in Chapter v,

Both direct and secondary impacts Stemming from the Proposed Honokahug
Well "B" aye discussed in this chapter.. Direct impacts are Primarily
physical and finanecial, while secondary impacts are Primarily of g

socio-economic nature.

DIRECT PHYSICAL IMPACTS 5

Development and Operation of the Honokahua Well "B" will involve j
sitework, groundwater withdrawal, €nergy consumption, and Preemption of j
agricultural use. Sitework activities will have localize impacts.
Groundwater withdrawal wilj Potentially have long-term, regional impacts,
Energy impacts are Primarily a figeal issue at thig point since the supply
is presently not limited but the cost continues to rige. The degree of
impact on agriculture ig minimal due to the small amount of acreage

involved.

Localized Impiects, Short-term impacts will result from the sitework

necessary for the weil (clearing, grading, and Stockpiling). The
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potentially adverse impacts include runoff and erosion, noise, dust,
traffic, and visual/ aesthetic deterioration. These impacts will cease
upon completion of construction. The following mitigation measures will be

employed:

Potential Impact Mitigation Measure

Soil Ercsion Cutoff ditches above graded areas will be
provided to minimize runoff onto slopes,
Planting of exposed areas (immediately
after completion of grading) will retard
velocity of runoff and soil particle
transport. County grading ordinances and
soll erosion standards and guidelines will
be enforced.

Noise and Dust Because there are no residences in the
vicinity, noise and dust will not be a
problem.

Visual, Aesthetics Visual impacts will be minimal since the
Proposed site is far removed from urban
developments.

Traffic Interference with pineapple truck traffic
will be minimized by providing bypass
routing if the existing route is impeded
by construction work.

A beneficial impact will be the jobs created for workers in the con-

struction industry,

The site is at the fringe of existing pineapple fields and no
endangered flora or fauna are known to exist in the Iimmediate vicinity. As
for archaeological and historic sites, a reconnaissance walk~through survey
in Honokahua Valley revealed potentially significant sites (information
from Maui Historical Society). To avoid destroying any significant
archaeological or historic sites, the site of the well will be surveyed and
the final site will be selected at some location where no archaeological
resources are present. This is possible because the site of the well is
quite flexible and can be readily relocated anywhere within about a
500-foot radius. The site may be located entirely within the existing
pineapple fields if necessary. Access to the site during and after
construction will be through the use of existing pineapple field access

roads.,

Iv-2
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If any previously unidentified sites or remains (such as artifacts,
shell, bone, or charcoal deposits; human burials; rock or coral alignments,
pavings, or walls) are encountered, work will be halted and the State
Historic Preserxrvation Office and Maui Historical Society will be contacted
immediately. Specific instructions and applicable phone numbers related to
archaeological discoveries will be included in the construction contracts
and project work plans.

Regional Impacts.

Groundwater Withdrawal. The new well will increase groundwater

withdrawal from 4 mgd (based on the Honokahua Well "A" being on line) to

5 mgd. In Sector A (see Chapter II), with the four existing wells
operating, the groundwater discharge to the sea averages 27 mgd. An
appreciable portion of the unused groundwater flow of 27 mgd can be safely
developed such that the basal lens will remain of substantial depth to
permit pumpage of fresh water. At least 3 and up to 5 additional mgd of
potable water could be withdrawn from Sector A for a total draft in the
sector at 7 to 9 mgd, New wells following Honokahua Well "B", however,
will need to be located well north of the existing well sites. These wells
would be located in the Honolua and northern Honokahua districts near the
5-foot head contour, which is located about 2 miles inland. A total draft
of 9 mgd would be expected to depress the existing 5-foot head contour
about 0.7 feet, which is within the 1imits of safe practice. Beyond 9 mgd,
there may be a risk of inducing salt water intrusion--an impact that is
virtually irreversible. The location and draft of the proposed Honokahua
Well "B" is believed to be within the safe limits to avoid the risk of salt

water intrusion.

There are no private wells within Sector A. Thus, the proposed
new well will not interfere with any existing private domestic or agricul-
tural pumping. The sugar cane industry in the Lahaina distriet is
presently dependent on irrigation water drawn from the Honokohau ditch.

By developing groundwater sources and not increasing the withdrawal of
surface water, the public sector is minimizing the competition with those

private users who depend heavily on surface water.

Energy Consumption. The cost of electrical power is currently
about 11¢/kwh (Maui Electric Co., December 12, 1980). At this rate, the

IV-3
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annual cost of pumping 1 mgd is estimated to be $158,000. Energy cost is
expected to increase each year and, until alternative energy sources
become economical, this rising cost will result in an unavoidable impact

on the county's budget and water rates.

Agricultural Production. The small land area {not more than

0.7 acres) converted from pineapple cultivation to government utility use
is minimal and will have virtually no Impact on agricultural production.
The cultivated land on which the proposed site is located is assigned a
"Class C" overall productivity rating by the Land Study Bureau (1967).
The location and configuration of the site will be selected to minimize
the taking of cultivated pineapple land.

DIRECT FINANCTAL IMPACT TO CONSUMERS

An Impact that has received a significant amount of attention is the
increase in user charges required to finance proposed water system
improvements throughout Maui. A study by R.W. Beck and Assoclates of
Seattle, Washington, indicated that the water rates will need to be tripled
in the next three years to pay for capital improvement and operation and
maintenance costs. A large portion of this increase is attributable to the
cost of construeting and operating facilities needed to meet the
requirements of the Safe Drinking Water Act. Rising electrical power cost
is also expected to account for a significant portion of the increases.

The bimonthly nonagricultural water consumption charge was

59¢/1,000 gallons (for consumption totaling over 25,000 gallons) at the
time cost estimates for the proposed improvements were developed (1981).
The following section will attempt to evaluate the cost of the proposed

action with respect to water rates.

The projected present worth cost for Honokahua Well "B" is shown in
Table IV-1 along with the estimated "incremental cost" when this cost is
distributed among the Lahaina-Alaeloa consumers. From this analysis, which
disregards inflation, and administrative and distribution system costs, it
may be observed that the present worth cost for 1,000 gallons for the well
is fairly close to the 59¢ per 1,000 gallons water rate. It may be
observed that if the total cost is distributed among all the consumers of

the system, the added cost per consumer would be only 3¢/1,000 gallons.

V-4
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TABLE IV-1

WATER COST DATA FOR THE HONOKAHUA WELL "B"

Incremental Present Worth Costs Present Worth
Increase (cost/1,000 gallons) Incremental Cost
in to Lahaina-Alaeloa
Average Capital 0&M Total Consumers++
Daily Flow* Cost#* Cost+ Cost (cost/1,000 gallons)
1.0 mgd 30¢ 46¢ 76¢ 3¢

* Average daily flows estimated for present worth computations,

** Offsite electrical and land acquisition costs are not included.
These costs are not expected to be significant.

+ Costs are based on average daily flows and 1l¢/kwh.

++ Does not include administrative costs and costs associlated with
distribution system. )
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It would appear that any substantial increases in unit water supply costs
resulting from the proposed action will probably be attributable to
inflationary factors and other costs, It should be noted that the above
analysis is based on numerous assumptions, including an 8 percent discount

rate and no inflation.

SECONDARY IMPACTS

The Honokahua Well "B" is intended to be the first step of a long term
plan designed to support a projected additional population of
5,800 residents and 2,100 visitors by the year 2000. The projected
population represents 3 and 2 percent annual increases for residents and
visitors respectively. This growth rate represents the existing policy as
expressed in the 208 Water Quality Management Plan and the State Tourism
Plan.

The 208 Water Quality Management Plan is based on the following con-

siderations:
1. Maintenance of environmental standards

2, The ability to provide and finance support services (sewers,

water, solid waste, etc.)

3. Consistency with the state's II~F population projection for the

county.

The State Tourism Plan projections are based on economic forecasts

and minimization of adverse social impacts.,

The Lahaina General Plan is in the process of being updated by the
Lahaina Community Plan. The revised plan will reexamine the broader issues
of growth--such as rate, type, location, and intensity of growth-—while
considering the multiple physical, social, and economic factors that
influence this growth. When the Lahaina Community Plan is adopted, the
projections of this plan will supersede the 208 and tourism plan
projections. The water development plan is flexible enough to accommodate
adjustments to the population projections. The plan's flexibility and
phasing are discussed in greater detail in Chapter I.

Iv-6



Since the Kaanapali and Kapalua areas have private water systems,
these areas will not pose an immediate burden on the county's water devel-
opment plans. Thelr options for future water development, however, may be
affected. Kapalua will compete with the county system if it decides to
develop basal groundwater. Expansion of the Kaanapali groundwater sources,
however, which are located in Sector B, should not affect basal groundwater

development in Sector A.

SUMMARY

A summary of the potential impacts and mitigation measures for the

proposed action is shown in Table TV-2.
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TABLE IV-2

SUMMARY OF POTENTIAL IMPACTS AND MITIGATION MEASURES FOR

Action

Sitework (clearing, grading,
stockpiling)

Groundwater withdrawal

Action

Construction and operation of
the well

Increase in the quanticy of
available potable water

THE HONOKAHUA WELL "B"

Direct Impacts — Physicel and Economic

Potential lmpacts

Adverse
Soll erosion

Noise and Dust

Vigual, aesthetics

Traffie

Possible archaeological
resources

Saltwater intrusion

Energy consumption
and costs

Preemption of agri-
cultural use

Beneficial

Jobs
No endangered species

No competition with
private users

Lessened competition w/
surface water users .

Direct Impacts ~ Financial

Potential Impacts

Adverse

Beneficial

Minor impact on water
rates

Secondary Impacts

Helps support projected
groweh which are based
on existing policies
(208 Water Qualicy
Management Plan, State
Tourism Plan) that con-
sider environmental
standards, support ser-
viees, state 1I-F growth
policy, economic gore-
casts, social impact

Mitigation Measures

Erosion control as mandated
by grading ordinance.

None - no residences nearby.

Landscaping.

Bypass routing.

Move site.

" Proposed sdditional pumping

is well within sustainable
yield as determined by
hydrogeological analysis.
None - unavoidable (cee
Chapter V).
None - unavoidable (see
Chapter V).

Mitigation Measures
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CHAPTER V

UNAVOIDABLE ADVERSE IMPACTS

Probable adverse and beneficial impacts from the proposed action were
identified in Chapter IV. This chapter summarizes the unavoidable adverse

impacts and discusses the rationale for proceeding despite these impacts.

SITEWORK

Sitework effects are unavoidable but are reduced by the proposed
mitigation measures. The short duration of the impact and the fact that
the proposed well site is located away from residential areas make thig
impact negligible.

PREEMPTION OF AGRICULTURAL USE

The well will be developed on land pPresently zoned agriculture. The
total acreage of the project is not more than 0.7 acres. This is a
negligible impact on Maui Land and Pineapple Co.'s total acreage of over
3,000 acres used for pineupple cultivation.

ENERGY COST OF WELL PUMPS

Less expensive alternative sources of energy to run the pumps are
unavailable at this time.

FINANCING

The construction and operation of the well is only part of a
countywide effort to improve the drinking water quality and quantity. The
implementation of alllthe Necessary projects will inevitably require an
increase in the water rates. The price must be paid to comply with the
requirements of the Safe Drinking Water Act for public health protection
and to support future growth.

GROWTH

A certain degree of adverse Impacts associated with growth {(traffic

Increase, crowdedness, etc.) will inevitably occur. The proposed project



alone does not stimulate growth; other infrastructures and favorable
economic and political conditions are also required. Sewers and roads are
already being provided. Without the proposed projects, growth may still
proceed and result in severe water shortages and unsafe drinking water
quality. Although water could be used as a tool to control growth, many
undesirable consequences may result from this practice. Ideally, growth
should be controlled by comprehensive, thoroughly evaluated, and

universally accepted county planning policies and development plans.



CHAPTER VI

ALTERNATIVES TO THE PROPOSED ACTION

Several alternative source development schemes, most of which could
meet the water quality and quantity objectives, were evaluated for the
Lahaina-Alaeloa water system. Both monetary and nonmonetary constraints,
however, resulted in these alternatives being less viable than the

recommended alternatives.

The "no action" alternative for both systems was not considered
viable since it fails to promote compliance with the Safe Drinking Water
Act and provide the quantity of water necessary to satisfy the projected

water needs.

BASAL GROUNDWATER IN OTHER AREAS

Development of a bésal well in other areas of the Honokahua district
(north of the proposed site) and in the Honolua district would require the
construction of extensive transmission systems and additional storage
facilities at a substantially higher capital cost. Development of basal
wells in other areas of the Lehaina district was not feasible due to such
factors as inadequate groundwater head, interference with existing and
proposed wells (publicly and privately owned), and inadequate existing
transmission pipeline capacity.

TREATMENT OF SURFACE WATER

Treatment of surface water withdrawn from the existing Alaeloa Intake

"1s considered to be cost-effective. For this reason, construction of a

treatment plant of Alaeloa is anticipated to be the next step (following
the installation of Honokahua Well "B") in the long-term plan to meet
future potable water supply needs. Reasons for developing the
Honokahua Well "B" prior to installing the treatment plant at Alaeloa is
addressed in the discussion on phasing in Chapter I.

Although future potable water needs of the Lahaina-Alaeloa system
could be met by incfeasing the withdrawal at the Alaeloa intake and
treating this surface source, such an alternative was considered highly
undesirable, Increasing withdrawal from the Honokohau tunnel at the
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Alaeloa intake, which presently averages 1.0 mgd, would have the adverse
regional impact of reducing the irrigation water available to Pioneer Mill

Company.

DEVELOPMENT AND TRANSMISSION OF HIGH LEVEL GROUNDWATER

Two development tunnels near the Honokohau ditch intake presently
discharge an average of 2.2 mgd of high-quality water into the Honokohau
ditch system. Collecting this water before it mixes with the Honokohau
Stream water and piping it to the various service areas is one alternative
in developing an additional potable water source. This scheme, however,
was not considered viable at this time due to the high cost of transmission
facilities required. This scheme would also reduce the amount of
irrigation water available to Pioneer Mill Co. The risk and cost of
constructing additional development tunnels would appear to be

substantially higher than for the recommended alternative.
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CHAPTER VII

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND
THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Groundwater withdrawal must be carefully planned to ensure mainte-
nance of long-term productivity. If pumped at high rates that would
support intensive short-term growth, the long-term groundwater producti-
vity would be jeopardized by salt water intrusion. It is for this reason
that the hydrogeology was carefully examined to determine the amount of
groundwater that is safely developable. The 208 and tourism plan growth
projections for 2000 do not place a water demand beyond available

resources.
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CHAPTER VIII

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

Natural resources that will be committed by the proposed actions
include land, water, and petroleum sources of energy. Committed manmade

resources include construction materials, financial capital, and manpower.

LAND

The land committed to the proposed well can be theoretically reversed
and returned to cultivation or natural vegetation. This possibility is
highly unlikely, however, as long as the well is functional. The land area

involved is very small.

WATER

Water pumped from the proposed well would not be available for other
uses. As far as groundwater is concerned, withdrawals would not preclude
any activities that would otherwise occur. Instead, they would reduce the
amount of groundwater flowing unused to the ocean. The amount of water
used within the limits of the total sustainable yield is a renewable
resource that is naturally replenished by rainfall.

ENERGY

Energy will be required for construction and operation of the pro~
posed projects. As the energy source becomes scarce, such as the rela-

tively fixed supply of petroleum-based fuels, the cost increases.

Alternative renewable sources of energy become viable as the cost of

petroleum fuels keeps rising. Substitution of petroleum fuels is possible

when cost justifies a change.

CONSTRUCTION MATERTALS, CAPITAL, AND LABOR

Capital investment in water supply facilities is generally staged over
short-term periods to match as closely as practicable the needs arising
during those periods. Because of the large investment required, a

commitment to certain facilities is almost irreversible.
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Commitment of manpower and energy to sustain operations, procurement
of supplies, and replacement of defective equipment are required over the
long term. From the public's viewpoint, the commitment to the proposed
action means a commitment to support these costs through increased water

rates.
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CHAPTER IX

OFFSETTING CONSIDERATIONS OF GOVERNMENT POLICY

As noted in previous chapters, the proposed actions will result in
some adverse impacts, the most significant being the growth and financial
impacts. While being aware of these impacts, policies that justify pro-
ceeding with the proposed actions are contained in the state and county

general plans and the federal Safe Drinking Water Act.

STATE PLAN

Growth policies in the state plan are contained in Chapter 226,
Part III, “Priority Directions," which establishes overall implementation
priorities. Two policies are pertinent,

1. Manage population growth rates throughout the state consistent
with available and planned resource capacities (Section 226-
104[a]l{l]).

2. Plan the development and availability of land and water
resources in a coordinated manner so as to provide for the
desired levels of growth in each geographic area (Section 226-
104[bl{2]).

These policies state that water should be developed to support the
desired level of growth; however, the amount of developed water should be
within resource capacities. For the pProposed actions, the desired level
of growth is that which was determined by the 208 Water Quality Management

.Plan, which, in turn, is consistent with the state's II-F population pro-

Jection. The amount of water required to support this projected population
is within the water resource capacities of the region.

COUNTY GENERAL PLAN

One of the county's policies on growth states—~

"Ensure the stability of population growth so that the county's
economic.growth will be stable and the expansion of public and
private support systems will not be overly burdensome on our

natural resources,"
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This policy is similar to the state plan's policy relating growth to

resource capacity.

A county policy relating to drinking water quality states——

"Meet or exceed Federal quality standards in potable water."

The proposed actions directly implement this policy. The increased
water rate is an attendant effect of implementing this policy.

FEDERAL SAFE DRINKING WATER ACT

By enacting the Safe Drinking Water Act (PL 93-523), Congress pro-
claimed that all perscns are entitled to equal protection of their public
health in terms of their drinking water.

Although the act did not provide funding to comply with the stand~
ards, the Environmental Protection Agency Office of Water Supply identified
several financial assistance programs for public water systems, including
the Farmers Home Administration, Economic Development Agency, and
Department of Housing and Urban Development. These grants could mitigate

some of the financial impacts.
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CHAPTER X

UNRESQOLVED ISSUES

There are some issues that cannot be resolved with certainty with the
information presently available. They include the presence of
archaeological resources at the proposed well site and timing of the

construction of the proposed projects.

ARCHAEOLOGICAL RESOURCES

The presence of significant archaeological resources on the proposed
Honokahua Well "B" site could not be determined from existing survey
information. If significant archaeological resources are located upon

surveying the site, the well site will be moved.

CONSTRUCTION TIMETABLE

The timing of the construction of the proposed projects has not yet
been determined with great certainty due to unresolved issues related to
financing and growth. Based on the available information, it is projected
that construction of the preposed well will begin in 1985.
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CHAPTER X1

LIST OF NECESSARY APPROVALS

The proposed actions will be subject to approval by the following

agencies:

l.
2'

Department of Public Works, County of Maui (grading permit)

Department of Health, State of Hawaii (new potable water source,
Chapter 20, Title 11 of the Administrative Rules, formerly
Chapter 49 of the Public Health Regulations)

Planning Commission, County of Maui (special use permit)

Department of Land and Natural Regsources, State of Hawaii
(well drilling pernit)

Land Use and Code Administration, Department of Publie Works,
County of Maui (subdivision approval and subdivision variance)
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CHAPTER XII

ORGANIZATIONS AND PERSONS CONSULTED

PREPARATION NOTICE CONSULTATION PERIOD

The following organizations and people were consulted during the

notice of preparation review period. Those marked with an asterisk (%)

sent written comments., The letters and responses are reproduced on the

following pages.

1. Federal
a) Department of Agriculture, Soil Conservation Service
b)* Department of Interior, Fish and Wildlife Service
c)* Department of the Army, Corps of Engineers
d) U.S. Environmental Protection Agency
2. State
a)* Department of Health
b)* Department of Land and Natural Resources
c)* Department of Agriculture
d)* Department of Planning and Economic Development
e) University of Hawaii Environmental Center
£)* Department of Transportation
g)* Department of Accounting-and General Services
h)  Senator Machida
i) Senator Yamasaki
i)  Representative Monahan (East Maui)
k) Representative Andrews (East Maui)
1 Representative Honda
m) Representative Takitani
3. County of Maui
a)* Office of the Mayor
b)* County Council
c)* Department of Public Works
d)* Department of Planning
e)* Economic Development Agency
£) Fire Department
g)* Police Department

XIT~1



.

-

-

S b e

4, Private and Community Organizations
a)* Maui Land and Pineapple Co,.
b) Various community associations in the Lahaina distriet
c¢) Kapalua Land Co.
d) Kaanapali Resort (Amfac Corporation)
e) Pioneer Mill Co., Ltd.
£) Hotel associations
g)* University of Hawaii Water Resources Research Center
h)* Maui Historical Society
i)* Hawaiian Telephone Company
i)* Sierra Slub

In addition to the Honokahua Well “B" project, the preparation notice
clrculated for this EIS addressed two other water system improvement
projects. These two projects were: 1) the Alaeloa Water Treatment Plant,
and 2) a surface water treatment facility in Honokohau Valley. Since the
construction of the Alaeloa and Honokohau treatment facilities have been
deferred, this EIS only addresses the Honokahua Well "B" project. It
should be noted that some of the following written comments to the
pPreparation notice are responses directed towards‘the two water treatment

Projects that are no longer part of the EIS.

XII-2



sq/vd

Juapysvag uua>\\\\1

a‘ud .w¢u<:=x;.m SIHVE

+pa7ydmoa Suyoq sy o9oyiou uofiwredoad syl uy uodn payosnol sofdol
©1oJaeA 93 UO UCTSSNISIP PI[IeIap d10Q pue popuedxa ue Bupuieiuod SI3 oY

*g3vafoad

30afqns 2y} 3o3 aoyioum uorjeiedoad SIT 2y Suynatasa 103 nof Nueyyr

TTEacy ‘InER *3972318Tq EBUTEYUY
giuamoacadmy walsds I2IBH NUYOHOUOH

pue wolsejy-rUTEYE] Y3 0] A2FI0N uoriwaedaig

DErz v#aL 150E-126 (508}
M5 NEMBHIYN.OUOH
ug S 4inos 061

1 BENG rRAURD BpRI) MR

Judmaiels 1dedu] [eIUSCUOLTAUY

£1.03r4ns

05896 TTEaB| ‘nIRfoucy

£9105 og ‘0 *d

a37AI0g PJTIPITM PUB USTS

a07193uY 2yl Jo jusmiiedeg *s*n
S32TA13G RIUDTUOATAUY 0T

rapea] 3d0foag Andag Suyioy

II ‘uveuua] *g WETITIH “IH

1861 ‘€1 TIady

ssaauibuz [ejUaWILONAYT

U] ued 33N

830TA19G TIUIWLOITAUF 107
aapea] 32afeag Aindag Bupisy
uu] ‘g QeIITIA

(il

‘sinof L72320UFS

squsowon o3 L3yumizoddo syyy sieyoazdde ap

+gIUSTIOD JAYIIN OO IARY am *vlojaiayy feaaw

ay: uy s°2anosel SIFIPTTA PuU® YSTJ 3yl uo 10edu] 2S19APE JUBDTITUSIS

ou sawy TIFa pesodoad vwoplde ayy

*1861 'S u23EH PaiEp 2IFIoN vorIwaedaiy

(s13) Juawslelg 10wdu] [EPINSTUOITAUY PIDNSIDIAL SYI PANTAIL DARY B

yieaey ‘yneq

I0FI1ISTQ BUTEBYP]

gjuamoa0idioy wazsis I91EH
NEYONOUOH puw TOTaBIY-RUTEYE]
ao7310N uoriexedairg §13

L0EG WoOoY
sq

04 WIADN Aladw Al

FDIANAS HAITQUM ONV HSIA
101131U] oY) Jo wawseda(g SARIS panufn

raqy "aR aewq

-

£1896 TFIEmEl ‘ninToucy

] Jo0135 Juyy YInos Q41
009 23RS *aajuay 2peIL FITIVY
*oul ‘9731984 IW

agy Loy *aH

1861 ‘9T U2aER

OSUPE LIVAYH "NINTONOH
L9108 %08 ‘09
THYAIINOA yHYOn Yy 0OL

{2618 | ¥ QIAIITY

R U B

(T

XII-3

o et




T osqfriy

Juapysailg @d9TA
*arud fIVOvHNA Nm SAHYL

‘papzely poolJy
ITDIUIT S2IBIJPUT YOFUa *H Auoz uy oF 8317s pasodoad a3yl v
13731112 J0 Jujod anok Ioj nok jueyl °SI4 Y UT passnIsTp
pue 2971330 anoi woa) paujeiqo uaaq oaey sdem aoueansuf poold 7

‘mpalls oYyl HOlAJ IJuvISTP 23es B e paiysodap ag (T1Ia
sty3l ‘Zuyprad 1a313je Jejiojrm SS00XD Auw 8T 233yl JI *ueIILS
<yoxouoy UT pasodstp oq jou [1F4 23ITS STYI moay 1erIajed ITTd
-iupfd JuaD1Pa1l NBYONOUOR 2yl ST WEal1ls © apau I8 Aquo ayr °|

11861 ‘81 YoaEy polep Sjusuzod ancd o) osuedsax

ate Sujmoylo3 oyl *3Iusundop 3193fqnS Iy UO SIUDTWOD ANOK I0F nok Rueyy,

Treseg ‘Inel ‘33713S7Q BUFElE] !

sjuasmasoadoy wWalsdg ao3ey neYOYOuoj

pue poldely-eujeyET] Ol 103 FDTI0Y uoTIEiRdalg
juamalels Idedo (ejusmuoatauy  fINACANS

85896 TrEsEH ‘1213PYS 3103
1273318Tq zeaurluy Away *g'q
uogeTaTg Juraasurug

Jayy) ‘SBunayg ANSTA IR

1861 ‘€1 TT2dv

s19aubuz JejuswiuonALZ

U] ‘Jded I8N

10EYE 231 LS0E125 (808)
16 hEMEH "NMOUOH

+1G Bury YInes 061

3 3G ‘10D Opely Mpaed

uofsTATd Supxaaurdug *Fary)
. DNNFHD ANSIA

7Y

fLTa100UTS

~f

*aBe3s A1avo sTy3 3¢ 329f0xd syyr 10J Juamaaeas 3aedumg
TEINIWUOITAUY pasodoad anof uo s3uswmnos apyaoad o3 L3Tunizodde ayl 1oj nok yueyy

*UDTIBIISTUTWPY IduULINSUT Te1apag syl £q paiedaid yney jo puersy ay3 103 Lpnig

Iupansul pooTy AIeuymyysad 9yj uo paseq ST uotjenfeas syyl - (D Juoz) Juypooy]

TemjuUI@ JO EaiE UR UF a3yiel Inq ujeyd pooyy pwievdysap Lue upyaTa PaIENILs

Jou 31r JuanIACIdWY mAISAS IIJeM AITTEA NEYDAOUOH Iyl 303 2118 KIFTEYES

juamjeely pasodoad ayj pue sjusmaacadul walsAg Ie3ey EO[IUTY-BUTBYET] 3yl IoJ
2375 juafd juomaweal pur ‘jusculyfe ouyredyd ‘a3fs TToa posodead @yl -q

* papudue
s2 ‘pogf JO 1DV IIJEM URITH IYI JO Oy UOFIwg 03 juensand Jyarad Laay ayl
30 Juaujaedas v axfnbaax Lem swmeox3s oyl uy syeFaaiem TIT3 Jo 3ysodag ‘e

:3julungd SupaoTT03 Y3 opracad an puv ‘1gs7 Yoaey ¢ paiep ‘Tresel ‘Ioel
¢32£2387g BurByE] ‘jusmolpls Ioudul [eIUSUUOAITAUY sjuomsroiduy wa3lsAS zairy
NENOHOUOH PUE BOTIBTY-BUTEYRT 9Yl 103 DI04 uorieredarg anok pamajaal aaey a3y

:1edewny tay Ieaq

hd
£E1896 TFyesmey ‘nn{oucy
3932315 FuEyY yInos gl
009 23TNg ‘193ua) peaL ITITIEd
*Jup *oTITORI 4 I KW
Juaprsaag 3afp ‘yedemny g samep tay

I86T U2IBH 8T Ad-33004

65898 NYMYH "HILIYHS LS
MINTONOH *ADIHLASIO HIAJINIONI ARNEY 'S N

AWYY JHL 0 LNIFWLHYJ3A
18616 | 8YW Q3303

XII-4




8q/vy

IUBPTSAIZ IITH
‘qrud ‘IVOVRNY °S SEHVE

*pa1Tdmod Suyoq s1 29730u uoyieredaad ayi up uvodn payanol sofdo3

#ROTICA DY) UO UOTSSNISTP PRTTEIBP @lon pup papuedxa ur Suyuieivod gry uy

L900CrL ZAL IS0E-1ZS {908)
71806 NEMEH "HnouoH

wang Bury unog 06t

)9 dung 13127 speay mpaey

122{qns 3y3 103 as730u uojieaedsad S13 aYyl BuTmataaa 103

TIeae ‘yney ‘1a71381g vupeyeq

si1udnoAscxduy waisds zajoy nEYOYoUdH

PU® vO[dRIY-2UTRYE] 34} 03 a3fIoN uotieredary
juauajels joeduy (ejusuuoITAuy

10896 TFreaey
BLEE

*8339foad
nok jueyy

£30drans

‘niniouoy
xof ‘0 *d

Freaey jo ajmig
Yi1eay jo jusmiaedaq
YITesy jEinswuoifauy
103 3032213q Lindag
TENZT0) *Y UFALIH ‘1Y

1861

s18aubug [eluatuuonaug

‘eT Trady

Ul ayed 33N

“H TRt -2 3erel

W CROSINOHL N AWNIH

~

YITESH TRIUIUUOITAU]
Ioy aozodxrg Aandag
INNZION *X NIATEH 3

bepy b e

‘Atoaoouys

"MBTADI 03 BDTIJO STYI O3 PIJITWGNS VAR sup
243 U0 SUOTIDFAISII TRIUSUUOITAUS DININg
‘910737943 ‘oM ‘UOYTSSNOSTP JO BIINOS alos
03 8np ¥Injeu Uy [ezaudb axe S3udmal

TSWY3 STUI 3% Ja3foad syy3 o3 suoyzoalqo
J0 sjudumon Aue AR J0U Op @M Jeyy PAUIOIUT Y SSEITd

308{qns oYy uo Jusuwos pue MoTADX 03 SN

1d TeUTI owyl ay3 3e j20f{oad
ascduy 03 3ybyx ay3 vazdsaz
sy3 Butaq suefd Azeuyupyesd

BIS Y3 3eYI STYTEDT ay

*SI3 pasodoad
Butmorre 1oy nok jueyy

XII-5

Tremeq ‘Tney ‘327a35TQ wuyeyeq *s3udwsacadur waysis
I93FH UBUOHOUSH pue eOTdETV-RUTEYRT J13 103 (SI3) Juswaje3s

aoedur Tejuawuoxyauy pasodead uo sjusumon Io3 3sanbay

TE=SATT

101 Jaa MEKa e o)

AT I 0 wOID PU) R1NGID
N 30-CvGvL.
MITEM 40 WOLIMNG 40 186T ‘oz yaaey
M HYMYH "AIIONOH

MITY I 20 WOLITSIO AIANK WIIT X0@ 'O'd

It 40 WO L))
Q% TALIVMA D 3Nu3A

BLITYB 2O w30
LEU e B 1. 717

. MRS

32alqng
stebeuny -ag aeag

£7896 TYyemeH ‘nyinjoucy
009 3a3rns ‘=38 Bury °s 061
. Touy ‘arzvovd I

¥ auapisaig 2ot

yebeumy -5 sawep. -a1q

HivaH 40 ANaWLHveaa
HYMYH 40 3LVLS

w4 R Ives

IRS0AINY "W 1D




/vy

plit g £EEERETT Y
Sa*4d *IVOVHNN °S STHY,

*?TqeTIRAR ATIUD3aND UOTIPWIOJUT
‘seaxe 2soyl sEaxppe 1118 814 =yg,
IEYI GIASET 21w [[am pasodoad g
2103 ayy pue ‘Burseyd ‘quioueuyy c

uo pIseq ‘aiqyssod azaym
"PAAT0S21 udaq 334 jo0u oaey
jo Juandorarap ayy ug aTvHoa jo

*goy1ddne uorelyaay
uo SUOI3aE yans jo Iowduy asipape 243 o3 anp pasodord jou azw
Spuecap 2anmyny 393w 03 S133pA SIBJANS JO [BARAPYITM UT saseaiduy 'z

*2ININ3 3Y) uUT SuoyITpuod BuyBueya -
alepommodde 03 y3Inoua ayqyxary aq o3 pajedyotive st verd jusy
—dotasap @oanos 2a3Em ayp "21qBIIEAR BIEP JUDIAIND Js0m ayl jo
sysd1eue ue uo paseq a1e suoyisaford puemap 1ajen pur uorerndog g

*1861 'SZ Y23BH palep sjuvomwmos inok 03} 9suodsax uy azw Buysoriog

41 -lwamndop 3zafqns ayi vo sjuswwon PUB nataax anof 103 nof yueyg,
Treseq ‘yneq “30113187q euyeyeq
Sllamdaoxduy ma3shs zajey neyoyouoy
PU® voyavy-ruiEyeT] 3yl 103 20110} uoyieandaag

uawo3nys 3dedul Trjusmucayauy :I193r9ns

£1896 T¥reaEq ‘ninyouocy

Jsa1lg ymoqudung 151y

uaudoyaasg pue g a21eH JO UOYBTATQ
§921n082Y TeRINjEN § pur] jyo juswmizedaq
Inauyduy jaryp-asfeuey

AoMyy L 333q0y iy

1861 ‘€1 Tyady

srauibuz (ejuswiuoiaug

U] anned I8N

S90GLYL xN3E 1508125 (gOR)
£1895 nemey “myouoy
13305 Buoy winos pg1

00% 8lng "rawan apes) Mjoey

by

I93uthul yatyd-aobeue)y
HONHD *XL Iy3doy

~g7v 2 1/

!sanok Ainxy Kxop

*SI13
Teury ay3 Buyatasex UT p93sSaa9ajut 2q prhom ATurejaasn

‘sxeak gz 3xau 8yl Iaao Sjusueacadut asayy bButseyd
JO 21qe3 SuT3 Iyl pue sjuaumaorduy aygy Tie3sur o3
ST oym Butpaebax suor3draossp I9Y3any jsabbns oy e

“pazireue

9q pPTnoys sariddns uor3yebraar uo JuswdoTaa0p yons

30 joedur aygy ‘spuewep Janngy jsoum o3 padotaasp
8q 03 pauuerd sxe SI3jem asejans TeuoI3Tppe 3T *z

*9peu aq prnoys SpuewRp I9jeM
stsdTeue zoyzang
dn yymozb axnjng

I2Y3aho03 ‘uaysds EOTaRTY Burystxs ayy 0] 1718M umu
Buryosuuon SUTT UOTSsSTWSURI] UDUT-ZT ‘3003-00Z'f ® puw O
. 1Tom A3toedes phu (15 ¢ B--8juawascadut pasodoxd ayr I nﬂ
: H
“juswalelg joedur TeuauIorTAUg 313 burzedszxd UT UoYjexaprisuon 4
anok 103 sjusumon butsortoy =y3 A93J0 2 *s3jusumos Ino Io03
Sjuauaaoxdutr waysis aoyjem Neyoyouoy pue vOTaRIY-BUTRYRT ayj
I0J 8DT30H uotjeredaxg sig ays Butpuas 107 nok jueyy,
tTebeuny -1g Ieag
£7896 IH ‘nynjouoy
393135 BUTH yjnog geT
. "OUT ‘OTITORg T % W
JUSPTSDIg 9T
Tebvuity g sawmep -1q
T86T ‘ST Woaey
SOF3S LIVMYM “MINTIONOH
CIL X008 "0 4
LNINAOTIAZO ONYY ONY MALYM =0 NOISIAIG
1InemIA e Gy wrivm SAUNOSIY IYUNLYN ANV anvT 4o ANIWLYYLag
ey UWMYH 40 S1vis
YD ONY K4
SNV AIANGD
e A
SSHOISIAID JRSOALHY )




sq/vd

Juapysaag a3DTA
a*yd *IVOVHNA °S SEHV
Y

*patrdwoo Sujag ST 25730u unoyImaedaad ayl uy uodn payano3 saypdoz :
-0J1EA BY3 WO VOYSENISIP payyelap elow pue papuedxa ue Fuyureiuod Sg uy

*s3oefoxd

12a[qns ay: 1oy aoj3ou uoTieredaad gym ayl Suymayasa 103 nok jyumyy

Treney ‘yuey ‘197231870 Bufeqeq
gjuvawmoacaduy waysdg 1238y neyoxyouojy

pue Eojaely-puyeye] ay3 10J IofIoy wopleredoxg

DALEL AL 150125 (B08)
196 PEMEH 'DINOUOH

«1g buny yinog gL

19 NG LD epI] NjIoEy

luawalels 1oedu] [ejusmuolTABY :INHCENS
71896 TIeaey ‘aynjoucy .

93135 qury yInog gzl

2In3{ndfady jo juswjaedag

21n3no7a8y jo pasog ‘urmajeys

*ap ‘seyiej uyop *ay

1867 ‘€1 Trady

Ssa3u1bu3 [RIUBWIUOLNAUT

U] Jled I3

aun31ndgaby 30 paeog ‘ewtiey)
e TSYINYd NHOP

. bl @ﬂ‘ @ i I~
i
-
H
“Jusuwod 03 A3pumyacddo sy areioaudde ay b
“J3440 03 S3UBLIOD ou @ARY aM pue ‘3an3[nopaby 4o Jusig.eda
343 Aq pamataas uaag Sey JuawRle3s joedut |ejuawuosiAua m__m
SjvauRAc.du] wa3sAs uajey neyoyouoy
pue zojae|y-euteyeT - 53 :309fqng
€1896 IH *n|njouoy
009 231Rg *"35 Buyy ‘s ggy
"OUI “d131oed TN oL
HNONYHOWIN
LB6L ‘0l youey
FIS96 NYMYH ‘NINIONOH
A3FHLS DN QS Rt
IHNLINDIMOY 40 INIWLHY4IA .
HYMYH 40 31VIS
PR AR TELERES
FHALINDIHOY 40 QHYQE NYINHIVHD YONHIADD

UFEYIHYS NHOP

IHSOAUY "W 20U




. 89/114

Juapysaig @dTA
q'uyd ‘IVOvHAN °S SHHV

*£371enb pue A3jjuenb Jalen Supjurap 03 IULAI[IX

1 jeyl s87o7(od juemedeurn auoz [BISEOD asoyy uo §14 U UF PIPRTOUT
2q j1¥A UOTSSNAETIP B ‘1861 ‘81 y2aeq paiep juomued Anok 03 asuodsax
ur *juomnaop 10afqns 3y} Uo HIUINWOD pue maTADX Inok 103 nok jusyl

tjmacy *ynel '39T13ISTQ PUTRYE]

siuamoaoadu] wa184g 1a3IEN NEUDOUOH

pue Bolwely-uUTRYET B2 103 99FI0H uofieiedaig
jusmaiels 108da] (EPIUITUDITAUY 1 10dAr8Ns

%0996 TIEAPH ‘NINTOoUOY

65€Z X080 "0 4

yreaRy Jo I1EIS
jusudolaang 21mOU0DT

pue 3ujuuveld 3o juamaedaq

Jo3d21Tq ‘ouoy 0IIPTH *IH

1861 €1 T¥3dy

sigaubug jepuawuosiaug

Tyt d93L 1S0E-125 (808}

YOUDE NENTH ‘mMOuDH 6502 v00 "O'd STIRRY Buintyy - vESER AOUOH 1S Buni UIROS 057 Buipyag mrwELES

ToIjuoy LTTEND [RIUSUOITAUT JO 30LIIJO 09

ouoy Bo.vd._

¢ {1o190UxS

st 37 uoys 3dafoxd sT3 uo STd 3FeId dul matAax 01 AQiumyzoddo
-o1dde prnos Ing ‘ourl $TUY3 3B JI9JJ0 03 SIUSLOD INRO ou aaey ay

pajatduod
ay1 93erd

'al0z TEISEOD §,03T3G AU UTYITH SUOTIOE JTay3 Uo BuTpurq aig

saror7od NZ) a3 9ours ‘saToudde Bupjew-uoISTOIp 1STSSE TTTH STHL
PUE S9ATIa(q0 IWZD IUEASTAL JO UOTSSMOSTP B IpNTIUL SId At

*satorofl
By} pusu

-moasl an *sadrioexd quawofewew L317enb pue £1auenb 1918M SSIIPPE SUIIIU0D

Lromyes s,wexdoxd (4zo) Juswodeuer{ suoz [EISEC) TIEMEH ay3 aou1s

o130 uorieaedarg

gId 300[qns 3yl MaTAIX 0 .Gm_suu&no ue sn Sutatd 107 nok yueyl

: TnEY “3DTIISTQ BUTEYRT ‘sjul
-aaoxduy waysAg 1a3ey NEYONOUO) PUE EOTALTY-BUTEYET Ui
1oy 991308 uofiesedard Juawalel§ Idedul [EIUUOLTAUT 1yosfgng

rredeuny *aq 1ea(q

€1896 TIEMEH
782115 Butry

‘ninyouoii
009 235
nos Q61

Jajua) aped], JTIT0ed
+ouy “oTyToRd I Y N

.TeBeumy ' sawel ‘X0

vLBZ *ON "F9Y

1857 ‘8T Wdaed

.

i3 UEMEH TYMOUCH
1 Bury unog 061
LWNG *33UDD) APRIL HPIRY

T pwues) syt
NINYMUNS NNVDS

U] yded 33N

ONOX 0130

mmsary

IKSOAIYY W 3DU0AD

INFWAORAIQ DIWONODI ANV
ONINNV1d 40 1INIWidVdId

g € 2 e G303

XII-8

o



8q/vy

uapEsaid AOTA-
*g°ud ‘IVIVHAR °S SAWYE

*poyydmon Suyaq ST oofjou uoyiexedsad a3y ug uvodn payanol saydol
S007aeA aYl uUo UCTSSNIBTP PaTIeIap 30w pue papuedxa ue SupupvInNed §I9 uy

*5319af0ad
193fqns ay1 103 adfi0ou voyieaedaad g3 Y3y Suimataea 103 nok juwyg,

Treawy *yney ‘IDTIIETQ DUTELE]

sjuamascidm] walsis AIIBH NOYOHOUO)

puR votrdEIY-TUTEYE] Y J0J IDTION noyiexedaig
juawo3els 10edm] [wuamueataul  IDACHAS

€1896 TYieaey ‘ninfouoy
12911§ [Moqyoungd 698
nojarizodsupal 3o juswiaedsg
uoyieirodsuell JO 1032217
eunoTyse3TH TUYITACAY *aH

1861 ‘€1 17ady

S493urbug |ejustiuonAU]

SSOOEYL 3] ISDE-IZS (§08)
£1996 NEMEH "MNIOUOH

12i11g Buiy uneS 061

009 ung “ialuad) opel] oed

U dued I3

SPIL™8 dIS

Ol H343Y AW N

uorjejlIodsueil JO I03093TQ

BUUGFYSEETH TUITHOQY

/T

‘ganok ATuay Kxspa

*jaom jusaussasse pasodoad syl 30333
PINOM YDTYM IDJJO 03 SIUSULOD IATIUEISANS OU JARY M

*Iy33nu
30algqns 8y3 uo juauwon o3 LyTunjzoddo ayy xo3 noi yueuy

© Ine ‘3D0TIISTQ BUTRYE] ‘sSjuswascydul
wo3sis Ia3eM NEYONOUOH pueR BOTIBIV
-eUTRYERT BY3 I0J a8OT3ON uorjeaedaid
Juswajels joedur jejusuucaTaumy

s1ebewny *ag aeoqg

£IB96 TTIEMEH ‘nInToucy

a95135 bButy yinos Q61

009 S3TIRS ‘I9ju3a) apea] DTITILd
*ouy ‘oTyToed ITH

JuUapIsaad IoTA

Tebeuny °g sawep *ag

T86T ’8T u2IeH
CawdG b et FERY e

LIRS TekiIr s
NOLLYLHOdSNYHL JO LNIMIHVYJIIO

NYMYH JO 3LVYLS

OUd YORYHS N HYHLYON

HIWOINT B SHOT
SYHUYD 4 SToT

SHOID MO LN 30

'@ YHNOHSYOIH HONOAY

YMNS WAHIYF

WO MG

b

S s €, 3 8 UIAIRVAS

- .

Y A T e O VRV B DN

XT1-9

Wttt e ¢



. q/vy

JUApFEIAg 90T,
‘a ud .H<u<z==/.m SIHVp

&

“paTydmoo Zuteq sy aofjou uoylearedaad ayl uy uodn payonoy sogdoy
*I0TIBA JYJ UO UDISSNISTP paffelap o10m Pue papuwdxa ve Sujuieiven gry uy

*g309foad
Iv2[qns ayy 107 ad13o0u woylesedaad gyg ay3 Bumstasx o3 nof jueyg,

Treaey ‘IneR ‘397a3syg eujeyeq
Sjuamaaordur wa3ysdg 123BH neYOYOUOK
put eolaEIy-EUTRYERT] DYl 103 327304 uopiexmdoig

Juzwalels joedul {ejuscuoiyaug uH0mnm=m.

01896 TremeH ‘ninfouoy
611 xog *p *a

CER) CEET (- BT
Pu® JuTIunoaay jo jusmyaedag
1oautdug sjaoy ofIqng ajvis
EYOTUSTN oPTH *1j

1861 ‘€1 Iyady

ssaaubug jejuawuonaug

~HMIEPL xoa) 1SOE-I2S (B0B)

34 NEMEH “NMOuDH
nitg by yinos pgi
"aANNG IS0 epRI) Mipoed

Ul Jlided 3N

wl: Iy

IBJUFHUT SHIOM oTIqng a3e3g

YNOIHSIN OIYTY .

*303foad ayy

30 2an3ounl sTY3 jJe 19330 o3 Jusuwoco 1aylo ou aAey oy

3o0alqns juanbasqns suyy ut stsdTeue asyjang I0J pPaTITUapPT
uaaq 2aey sjoedur TejUSUUOITAUS Jolew ayy Ieyy uoturdo
243 Jo axe pue jusunoop 309lqns ay3 pameTasx aavy oy

"SIa

XII-10

TTIeMBH ‘Thel 'IBTIISTQ euteyeT

Sjuawosnoxdur wazsds A93¢M NEYONOUOH pue
BOTIBTY-RUTRYRT BY3 a0 92T30N uorjeaedaag

186l 6T yvu

T 1927 (a) CN HaLII

HITWQHLIINOD ALNd3D
YOVNNROL ‘N 3N

YIMDH14n0D
Iivinn 03014

Juawajleys joedug Telusuuortaug :qoalqng -
:Tebewny -1q aeag

ET896 TTEMEY ‘ninTouoy

382135 BUTY Yangs 06T

0097 93Tng ‘I33U3) Ipeag oTIToRg
‘ouy IoTyTOoRd H ¥ W

Tebeuny ‘s sawep *1q

DLIG HYMYH NIRNIONOH 'BLL XO9 O 2 ;

SHHOM 2118Nd 40 NOISIAIG -
S331AU3S YHINID ANV DNILNNODIY 30 INIWIEY430

HYMVH 40 31V1S

HONYIADD
HSOAIHY W IDuC

W€ § B CBAREH

A A Lo

r—— e




sa/vy

JUapyea1g VOFA
*qyd ‘IVAVHAY S S
| VHON °S STy

)4

*pajydwos Jutaq ST a0yicu uopiwaedaad oyl uf uodn paypnoy sapdoy
MOTIBA B4) UO UOTSSNISTP DPIIFPIap 210w pur papuedwa ue SulufTiued SIF UV

*sy00foad

0afqns ay3 103 aoyjou uoTieaedazd g1z oyl Buyaatasy 103 nok jupyy

Fiesey ‘Theq *3o1a3syq wupeyeq
sjuvawvacadmy woisds z9iey hEetjoyouoy '

pue molaely-eujelye] oyl o3 a3FI0N uotieviedazg

LYO0EYL (¥9aL 1S0€-125 {R08)
VI35 VEMEH "hOUOH

101 By YINOS gl

109 ARG 1UBD e, ey

luewalels joedw] [RIUMUOITAUT  :1DACANS

£6£96 TreARH ‘nynijepy
Iney jo Ajunog

A1a1y Lyunon

ewpfyysn °§ somer *aR

1861 ‘£l 1rady

Staauibug peruawiuonaug

Ul oyded IBIN

HarD Ajunoy Apncag
THSIO "M 3NN

#4319 Ajunay, /")

VHICIHSA °S S3nyl g

LI o>_\
s Vol

‘sanoA Afnay Asas,

. suoljualie Joj aslyjuwuo] Sujuuepg
531 01 paJuayad pue “[gg| ‘0z yI4eW UO i1ney 3o Ajunoy
Y3 ;0 |[2uUnG) BY) 03 p2Iuasaad Sem uolIeD junuwod JNo,

*Sludwanotdu) walsAs Jaley
NeYoyouoH pue eojae|y-BUlEYE] 3Yy) Joy §|3J ue Bujsedaad snok
bujutaduoo “[gg| ‘s yaley jo 14331319 4nod 4oy noA yueyj

t1eBeuny *ay deag

£1896 liemel “npnjouoy

1922235 Buiy yInog g

009 210§

J93ud) apeay 21104

. coul ‘oljioed 3 7 H
1u3pISDIg DI

tebewny *§ sawep *ay

1861 ‘0z yoJey

LELIG HIVMYH 'OXNTIVA
433415 HOIH HLNOS 002

A¥ITAD ALNROD

40 3440

XII1-11

R Ajure
YWIFIHSN 'S




Bq /vy

iuopreaxrg oy,
"aTud ‘1voviey s sanve
., 2 Ve

Z

*pa1Tdwon dutaq 51 201101 uotIvaedsad 243 vt uodn paysnoy so7doy
UTIBA 3Y) uo uoTssnosTp P21T832p 210w pue Popuedxa ue Jutuyejucs 813 uy

*si1dafoad
22[qns ay3 103 207300 uvorieardaad SIH 341 Buymajasz 203 nok jueyg

TYEABH ‘Iney *3311387q eupeye

Fluswanoxda] waysig I21e4 neyoyouop

Pug coraery-euyeyrq oy 103 3dTI0H woriezedazyg
juamalels 3oedmy TejuauunoaTang 1I53rans

E6L96 TFremen ‘mynyyey

TNER Jo Ljunoy

T7ouno) £junoy

UERITEY) TFoUNCY) *auoseyey qog rap

1861 ‘€1 yrady

Ssoaupbuz (ejuawionaug

JErL rAIL 1SOT-125 {ROB)

115 REMEH "RinOUGH
-1k5 Dy 0o pg)
| NG “1atun apryy AHpdey

U] “alded I3

3w 13| asea(d

PUBR Mo Azl

21/48

HYHYI¥HD 113Nnos

OSVNVN gog

‘A12493uys sdnoy
*MOuYy
‘suorysenb Jo Siusuwos Aue saey nok pLnoyg

‘uorssnas)p
40§ 93311 1wwon 21ejrdoadde ay; o3 patiajas pue

‘epuaby H30Z yoaey S,1}2uno) ayy uo Padeld 3q [1m 431719 tnoy

o
“PAAYaVAL usag sey ‘S3udwoncsdu) walsdg dajey JL
neyoyouoy pue Eolae|y-euleyeq ayy 104 23130y uotjeaedaay ﬁu
luswajelg jaeduw) lPIudwuoa jauy ay;y Gu)sojaua 123113 Jnoy et
tjebewny -uy deag
£1896 1jemey ‘ngnjouoy
1sa.3g Bury g5 gg
009 23108 - J3juay Iped) srpyaey
TV ‘2yypoeg 39y
luapysaag.asyy
tebeuyny g sawep -ay
b ]
[861 '11 yosuey
DTN 3 buAsy
-E_E-.- #u-c
#bury ppuy
EEL9E NYMYH 1NV 'NaATIVM .EAw%nuﬂu
InvwW 40 AlNNDO 1030y oiyso)
. MaNnQo ALNnag i
. : nutyoy cron
UTLIIRD) XA runng

HANBS gauney jo soisang
HEYQ “p vang

AoseyeN ‘H gog
Wity 13unog

s £ 1 BYHAIAIFD I

7




sq/vy

JUBPTBIAL DT
*acyd ‘IVoveny °S mm—wﬁw

7
%

*paiyduos Sugysq s7 wd130m uotiezedaxd ay3 uy vodn payonol soydoy
“HIBA DY) UG UOTSSNISTP patyelap alow pue papuedxa ue Zuiuiwsucs g1y uy

*s309foad

3oofqns ay3 103 =3f10u uvoyiezedaxd g17 oy3s Suymayaaz 303 nok Hueyy

Tieaep ‘ney “10723187q euTeyeq

Sluswaaoldul waysds isiey neyoyouoy

pue eojopty-euUTRYET 94l 307 32Ti0N uoyiezedaag
juoualels jowda] JrIusmuOIFAauyg I0Irdns

£6£96 TTbmER ‘minyyey
TREH 3o fjunon

104 2¥1qng Jo Jusmiaedag
S§)I04 ITTQNZ JO 10323aY(Q
Tysedey ydiey *ay

1861 ‘€1 Trady

sigaubuy [8lUsWIUOALT

U] Jyded I3

LR 3L 1S0E-125 (B0g)
106 HCMEH “MMOLOH

g Bunt yinog 061

C1ALRG 131 operp pdey

wi:Hg

s3I0M OF 30 I03DRIIQ

sedfey ydyey
.\

‘safiok AT &z

*3WTY STY3 e
9330 O3 SJUINWOD OU BARY PuR TRIFTWANS INOK POMAITAST DARY oM

: *xa33ew
309{qns aaoqe mﬁacounmEEououhuwcsuuommom:u uow:omxcash

ITVMVH ‘INVH ‘I01¥1SIq YRIVHY'T
SILNIWIAQUAWT WILSAS HIIVM NVHOMONOH any
YOTAVIV-YNIVHYT THI 04 dOIION HOIIVYYdmud
LNIHFALYLS LOVANI ‘TYINIWNOUIANI L3 rans

stebeuny *ag avaq
£1896 1IH ‘nIntoucy

*3as Buty *s g61

009 °31ng ‘asjus) apeay PrIITORg
"OUr ‘oT3IoRd T ¥ N

JUIpPTS3ad 30TA

Tebewny -5 sawep aq

-

T861 ‘BT yoxey - '

C8L96 numey "INT nnnem,
105 Ul uinos goz

SHUOM 21'718Nd 40 INIWLNVJIa

ELT~1M

INYW 40 ALNNOD

WURLBRUTYY BisTM
WHLILOUT 1Ipe)
BUY 90y puv
BJuruNtuiryy pue
BORINItUGD Armyly

XII-13

$NIOM 3IANY §0 oM Aindag
"Q'ud *ONSLYE 13INNYS

1400 MGG JO JOJI00G

Sursaeu buz _:m¢_>¢a_: Ha Wyl
104ry
SNOISIAIO SAHYAYL TIVBINNYH
Y A B S -

B e e



UIPTSII] 92TA”

*Q°ud ‘IVOVHDN °S SENVE .

>
gk

*paryduwod Suyeq sy oojj0u uojieiredsid ayl ut uodn payono3 safdol
SNOTAEA BY3 UO UOCTSSNISTP PafIrIop oxouw pue papuedxs ue Suyuyelu0D §I3 uy

*g3yaafoad

Ioafqng ayl ao3 adyjou uoriezedaad g13 3yl Suymatasz 103 nok Yusyg,

Treaey ‘yneyq '310T13187Q eujeye]

siuamoacadul walsdg aojem nelolyouol

PUE TO[IE[Y-TUICYE] Yl 10} 22Floy uofIvaedaag
juamaleis 3ouwdul IPIUITUOITALY

$104r4ns

€6196 Tremeq ‘WnITEH

ey jo £juno)

juamiaedag Buyuueryg

ao3o=a1d Bujuuwlg ‘emeiTysI ysol *Iy

1861 ‘€1 Trady

sipaubug jejuawuosAug

SS00CYL X¥I) 1SOE-125 (808)

8V
7

C1996 NEMEH "TiMOuoH

s s v oL e "Juf ‘dled IR

1030311Q Bujuuela
YAVAIHSI HSOL

——

*ATnay! K1aa sinog

*suorysand fue saey nok prnoys aorzzo Aw TTeEd aseatd

*juawelels joeduy yejusawuoitaulz TRUTI OYy3 uo
Jusumod 03 IYBTI Iyl 2AIISAT TTIM DM JBUI PISTAPE aq sseald

*paduaiajai se

s3ydafoad pasodoad snoyzea ayjy oy seo13jou uorieiedaid juswssasse

TeluawuoITAUa ayy o3 butuyeizad sjuamyae3aze yaTm

‘TI86T 'S5 Usaen

Pajep uoTjEOTUAMWOD INOA Jo 3dT18281 sabpaymounde styl

TTeMEH ‘Tney ‘30713S1Q eureyeTq

. sjuawaaoaduy wazsks zojey netoxyouoy
pue voTsely-euieyeq] ayj 10J a9T30N uofjeiedaid
jusuejelg joedwul TejudwUOATAUR

the -
ETB96 IV
. . ELELRRE

009 23Tns ‘1a3jua)
*ou

Tebeuwn

THET “ZT y2aen

CELIE HYMYH 'INYH "NXOTIVMA
133HLS HOIH 'S 002

ANIWLUVIIAQ GNINNYID
INYH 40 ALNNOD

openq ujuung Aindag
LYYH " UIHAOLSIHMD

18100 Sujuueyd
VMYHIHSE H50L

iokeyy
FANVYAVYL WAINNYH

i f 129 IR
[ A B et TR Y Y A NS B IO S

s34
berwny *aw aeaq

BeMBH ‘ninToun)
buty uyanos 0g1
OPRIY, DIJTOR|
I 'd137100d I9N
JUIPTISDId IDTA
¥ *S sawep IR

OIHNO-RF "L Wra
O30 x "ruieAe
oweEnD f8,0

. Guom dau

WY a3 A TANIROED At
uttry] Hopiel oud
NOISSINWOD DNINKY G It

[ S

KIIfI&

FRTSREEe



el 3o Ajuno)
’ ATddng ze3ep 3o Jusuy aedag
. §8UTeH TITE *aH :00

103 BUTPICO)
Jusudotaanaqg IFWouon3

’ OIQNSIVH aaud
59/va é@:\_ N.%«

JULPESIIL BITA
LY. 1] L] .
a‘*yd " IVOVHNA . S m@

2

*L1axs0urs

“SIT 843 MOTADI O3 A37unjzoddo sy 103 nok
YURYI am ‘xansmoy ‘I83jo o3 SIUSULOD I3Y30 ou aAey oy

*302foad pasodoad 3Y3 woxy 3rnsox

- . o a3edIoTjue aq ues OTYM sjoedwt TezuswuoatAud ol

"PaTFduod Buyaq 67 29730u uoyyviedaxd ayy uy uodn pawpnoy sajdoy m:uaa%wwmmwmww:m ﬁm..nwHu:“vwshﬂm“msmm@mamw:mu.no_.mMumsmm.”ﬁ
“1AFA 34} U0 UOTSSNOSTP paTFeEIap dlom pue popumdxa ue BujupeIved §17 Uy ‘3eY3 PUTI pue juswajzers joedur T2juduLoITAUZ 303(qns ayj n
. s395f01d POMATARZ daey juswudoTsaag sTuoucoy Jo juasujaedaqg ayg, T_.
332(qns 3y3 103 @aF30u uoriezedoad g1y ayy Buyssyaal 103 nok yueyy *sjuswapoxdur waysks xajepy neyoyouoy H

PU2 enTaeTy-euTeye] By3 103
Freney “jneR 39712570 SaFELET . Juswsle]s jJoeduy TejuswuoxTauzg :1309lqnsg
Iy
sluawascadu] waisks ao3ey NEBYO}OUOH . sTebeuny Iy aeaq
PuU® BOJIRIV-EUTEYET] 3Y] 10 3DTIoN uoyieredaag

Juowajelg Joedm] TejuPCUOIYALY  IIDFCENS £T896 TTemey ‘ninTouay

392135 BUTY yanos (gt

€6£96 qw”““muusﬁwwuw 009 311ng ;393u20 apeay, oryyoRd
93ra0dICcoUu 'ITITO 0

juaadorasaq ofmoucdy Jo Juamizedag ? ° Mcww,mwmum.muw.wn
103RUTPI00) EHM“MHHN wwum:..uwm . vebruny -svsawep i

1861 ‘€1 Trady T86T ‘9T yoaey

OLLLPYT INOKJATIIL
£6LO6 NVMVH INVIY 'NNNTIVM

LN3IWIOT3AZA DINONODI 0 INIWIHVY43Ia

YW 40 ALNNOD
sigauibuz |ejuawuosaul 2
‘« v{ ¥OBL 1SOC12S (pOR) .
bre WEMEH TYYOUOH

R sy U] lPed I3

. ooy ke
. QLOWNSIVYW G3bd

SIUYAYL TVEINNY:

. 160 8 § dvW O3AI323
S N e A e U T T Rt A e’ N s O ey B |

X gt i A e b i




Coee T TN e e e m s e Nt MR e r v e e el am vk war, tmL e g ame e b

sq/ve

mey yo £Ljuno)

Juaprsaag 3dfp A1ddag teiem yo pieog :a2

"a°ud ‘IVOVHRY S §

adTI0d Jo Faty)
"¥S ‘09414 NVS °S NHOP

*per7duod Buyaq sy adyiou uwopiwiedsad oy uy uodn popanoy soydoy - ‘ ' ‘sinod Afniy Lzap O
NOY1EA BYI U0 UOTESNISTR PATTeRIap Iica pue papundxs up Supuyeiuco g13 Ly . 1_..
*5walsLs I93EM NEYOYOUOH pUE BOT2E —
*s30af0xd . 3 3 yoyouoy p ToBTY =
392fqns ay3 105 937I0u uoFIeIRdaad §IF By FupasTAs 107 nof Nuwyr -BUIBYET 943 01 sjuomoaroiduy pasodoxd oyz 03 aArjerat sooiazas OO

as1r0d uo 3oedut 3siaape juszedde ou ST assy) pawiojur aq aseard

¥reaey] ‘tney ‘3271387Q BuTeyE] v :
Sjuswasoadn] waysdg 1ajey neyoyouoy , . :tedeuny ‘I aeaq
Pue pofaEly-EUTRYET] Y} 103 33710y uwoyiwimdaag )

uauaelg uummEH TRIUdDUCITAUT  :IHICANS £1896 TTEMEY .:.HH—HDEOE

. 1991315 3ury yinos QT

€6£96 TreseH ‘mynyyep SI20uTdug [EBIUSWUGITAUZ

ey Jo £3uneg *aul 'oryroed g B W

. 991103 jo 3aT1yp . | JuapIsaxd 9d1IA

*ag ‘ofarq ueg *g uyor *ay Tedeuny ‘g sawep ‘Il

1861 ‘€1 Trady
®hrog 30 40D Lindeg
oyjeans) ") ydxo| -
: [ 0d 1o 1oved : 1861 ‘€7 yszey IINIYIITY DDA
sseaubug jerustuuoliaug us olag eth uya[ - . , . .
gL AL 1SOE-125 {80e) . sy EGLI6 LIVMVH “INVA ‘NANTIVAM 24K /oy 3INIWI3¥ ¥no
s Hhii h.umugum..mﬁ: . 3 .ﬂﬂ. INVYIW 40 ALNNOD ;
w, *181U90 BpeNy NI, UF—— U—ﬁ—uo& u.wE ferr ’
NS 1010 dpe)y uroed ade ﬁw INIWLEYJdiq 3ID11704

K% § ¢ d¥ U3AIZ04Y

e U R AR R R ey SR ety B C0om 1 v T T rt o v

et P 1y e e




. . - 8q/vy

1 JUapyeaag avTA
a'yd ‘IVoVHAN °S SAWYVL

suerd yeraual mou ayj 21upowmoddE 03 A1ESS033U S8 palal (e
3q Aew uerd jusmdorasazp soInos pasodoxd ayy *juaudoTasap puw
416038 21nIn3 jo 1977023uU0D 1031Tp ® 9q Jou paau puw ITQXI[F SF
uetd jusudogaaap aoinos zejea 3431 °suoylvafoad asayy uo paseq
A13ud821d 21e sastalas Lunoco 1aylo pue ‘yesodsyp @isva pryos
‘sxonas 103 S2AMISNIISEIIUT 2Y) pue ‘syqe[feac uotidefoad Liuno
1UD1aND 50w IY3 ST I 25nedaq suoy3vafoad voyiwrndod ayl jo
ST8Pq Y3 ST pPalIB[IS SEA UBTq Juamaleney L3yiend 133BH 80 UL ‘7

"UOFIEIURTJ eNTOUOH 3B suOTIPiado ay3 uo 3ouday

943 ozymyuiwm 03 apem Bujaq ST Jacjza £12a3 +s2378 pasodoad ay3

Jo uoriysynbor ay3 1oy wiry 1nok Y31a BuyieylolSac Afjuesazd 8T
L1ddng za3eM 3O Juswiaedaq ey ay jeyy Buypueisiapun 1no 8% 11 ‘1

Y1861 0T Yd1Ey pailep sjusmmos Inok 03 asuodsar ny sae Suinoryoy
ayL -3judmrivop 30afqns ay: uo s3uswmod PUE #3TA21 2nok 103 nod yueyp

Tresey ‘Iney *357138YQ wuyRYRT

8juananorday woysis 133EM neyoxouOy

pPue BOTaBTY-BUTEYE] 3yl 103 90730 uotivavdaag
Juauwaiels 1owdmy Tejuammoltauy 1990 ans

ZEL96  TIRAER ‘Tnynyey

L8T 04 *0 *g

‘ouyl **op ayddesuyy 7 pue] yney
uolawe) *p uyyon Iy

1961 ‘€T Trady

s4aaubuz jejuswuonaugy

S900CYL xH9L 1SOE-125 (08)

£1895 YEMEN 'MnjoUoH
lang Bury yinos pg1L
009 8ing 190 apes) ey

U ‘ayioed I3

Lt . VSCCULE(80R) duoyoaey .
: T ZRLGE pewmy ey nynyry :
¢v. | 8lx=ogeQg

*jusudoraaap puw Y3s013 arqeaysap
L1431y aq 25 nIaY30 Aew Ivys Jo i1ayToxjucd A991TP B 10 103dP}
BuTITEIT ® aq S3ATAEWAYY UF Jou pue sjuamaaFnbog 953Y3 03 puodsaa
PInoys suerd jusmdoTansp iajen “Ymozd yo Buymyy pup ‘uoriedor ‘adiy
pPaarsap 03 se L3junmwon ayy w01y 1ndur jo aBuel YNy v s3jussoidox

STYY s uElg Teiauay £3unoy Tney 243 43ITa Jua3sysuod aq pInoys uetd
uswdofoarap 1a3eM Lue ey3 A13uo13w Tawg | ‘PUBTST 2173ua ay3 o3 upid
1eaauad mou v 3uriedazd mou ST INEH 3o £juncd ay3 ‘oxeam 3q Lvm nof sy

. u'UBId Tea9us) puTERyET a3 S® yans ‘wvaie ayy

103 suorivsfoad snoyasad UBYI I9M0T tjonw 8T pur asyumoad Yim0ad-mors
T uo paseq sy uorlsafoad syyr -uerq JuawoSeuey A3rrend iajey

S 80 243 Yarm -jualsisucn uoris[ndod pajsafoad ay3 1zoddns o3 Lyddns
d93en uy Isedaduy Iy 83FWET uerd pasodoad SI4l,, = @30nb 1 pue *yim0ad

Uo Juammod nok §3Ins8am uoyieSiaju aya Jo uorssSNISTP anof uy.‘pucdaeg

: *suotyraado arddeaurd ano U PAATOAUT
asoy3 3uppnrour pouwassuod sn 3o T1e o3 Lfio3nezsyies aq TITA yayyn

IN0 payioa aq umo SUOYIRIOT IBYI *IoATmOY ‘ains up 1 *sn uo 3q ydju
_ Joedmy 3yl Jeya asnf 11831 o3 ITNDTIIFP ST AT *pasolaus dea Yy jo ayuas
i ~ 943 3y *4£3a3doad ano uo PRIBDOT Bq 774 ‘maisds voTaely-euyeye] ayy
< NJ_.uom uuﬁauﬂuuun.cw ‘83118 3Y3 jo smos *Ino juyod nof se ‘e 3o 38113

s L : LoATeT : - - .
A . : - i . © 'S13 W
203 ad13ou uopieaedaid mnuucc.unuasoucuhua::uuonno m:uuouzohx=u:h

r

R ‘¥FEARH 'Iney ‘30T13sTq Bujeyeq
L | Bjuamsscadoy waysds aajepy REYOY{OUOY
“. pue BOTIBTY-BUTEYET 343 30J aofioN uotyezedaag
U Juamajeys oudal Teivamuoiyauy 1103rans

. . fredeumy +ay asaq

£T1896 ¥reany ‘ninfouoy

*35 Jury yanos ggt

009 aagng .wﬂucuu aprly Jfitavy
“Iur ‘dr3TOed 3%H

IUSpPISaag aafp

tedeuny g samep hF 1

1861 ‘07 yoavy

‘ouf ‘Auedaroy Jddeauyy 53 puery mew

Y E 7 BVR EATED3Y

N B S B S B

XIT-17

oo, B AT A e BT e R L Ll i ey Sl Faled

ran papat e

BT RtAYS



Tt

.o
e - ’ .
' L R R
PR e
- - [ ‘A v r
L]
-
- + "y H
. . .:‘."-'\'.
- . ' . T
[ I A ! )

L N e K
P P
O R SHUTREL Y 4

.
Vit

. mnlout

P Tt UL
LORYE Ll SR TR RO

i

-

]

L

&y riams Tl bt

I bl Ve 121 58

Mr. James 5. Kumagai
March 20, 1981
Page 2

I will appreciate also the opportunity to review the draft EIS after

it hes been prepared.

Sincerely,’

(R s

CGolin C. Cameron
President
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ENVIRONMENTAL IMPACT STATEMENT REVIEW PERIOD

The following organizations were consulted during the EIS review

period. Those marked with an asterisk (*) sent written comments. The

letters and responses are reproduced on the following pages.

1.

Federal

a)* Department of Agriculture, Soil Conservation Service
b)* Department of the Interior, Fish and Wildlife Service
c)* Department of the Army, Corps of Engineers

d) U.S. Environmental Protection Agency

e)* U.S. Geological Survey

State

a)* Department of Health

b)* Department of Land and Natural Resources

c}* Department of Agriculture

d)* Department of Planning and Economic Development

e)* University of Hawaii Environmental Center

f)* Department of Iransportation

g)* Department of Accounting and General Services

h)}* Office of Environmental Quality Control

i)* Department of Defense

j)* State Historic Preservation Officer (DLNR)

k)* Department of Hawaiian Home Lands

1)* State Energy Office

m) Department of Social Services and Housing

n}* University of Hawaii, Water Resources Research Center
o) Office of Hawaiian Affairg

P)  Senator Machida

q) Representative Hee

County of Maui

a) Office of the Mayor

b) County Council

c) Department of Public Works

d)* Department of Planning

e) Economic Development Agency

XI1-23
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f) Fire Department
g)* Police Department
h)* Department of Parks and Recreation

Private and Community Organizations
a) Maui Land and Pineapple Co.

b)  Maui News

c¢) Kapalua Land Co.

d} Kaanapalil Resort (Amfac Corporation)
e) Pioneer Mill Co., Ltd.

f)  American Lung Association

g) Lahaina Outdoor Circle

h)* Maui Historical Society

i)* Hawaiian Telephone Company

J) Sdierra Club

k)  James Brock, Brock & Assoc.

1) Honolulu Star Bulletin

m) Honolulu Advertiser
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