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The Honorable William W, Paty
Chairperson

Board of Land and Naturz]l Resources
P. Q. Box 373

Honoluhy, Hawaii 96809

Dear Mr. Paty:

I am pleased to accept the Final Environmental Impact Statement for KULA
WATER SYSTEM RESERVOIRS as satisfactory fulfillment of the requirements of
Chapter 343, Hawaii Revised Statutes. This environmental impact statement will be
a useful tool in the process of deciding if the action described therein should be
allowed to proceed. My acceptance of the statement is an affirmation of the
adequacy of that statement under the applicable laws and does not constitute an
endorsement of the proposed action.

When the decision is made regarding the proposed action itself, T expect the
proposing agency to consider if the societal benefits justify the environmental impacts
which will likely occur. These impacts are adequately described in the statement, and
together with the comments made by reviewers, provide useful analysis of the
proposed action,

With kindest regards,

Sincerely,

JOHN WAIHEE

ce: g Bruce S. Anderson, Ph.D.
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SECTION 1
INTRODUCTION AND SUMMARY

1.1 INTRODUCTION AND PURPOSE

The State Department of Land and Natural Resources, Division of Water Resource
Management is proposing to construct two 50 million gallon {mg) reservoirs in the Upper
Kula area of the island of Maui (see Figure 1). The purpose of constructing these new
reservoirs is to provide additional water storage capacity to minimize the need to impose
water use restrictions, which is a common occurrence in Kula, especially during the
drought periods. The existing storage capacity is insufficient to provide adequate
amounts of water during the drought periods and requires expensive pumping costs from
the Wailoa Ditch, located 3,100 feet downslope of the Upper Kula Water System, to
supplement the water supply. The addition of the new reservoirs will provide adequate
water storage capacity to the year 2000 and minimize water use restrictions and

expensive pumping costs.

The purpose of this Draft Environmental Impact Statement (DEIS) is to identify and
evaluate significant environmental impacts that may result from the proposed project.
Mitigative measures to reduce or eliminate adverse impacts on the environment were
evaluated and are discussed in the following sections. This DEIS has been prepared in
accordance with Chapter 343, Hawaii Revised Statutes and the Rules and Regulations

of the Dept. of Health,

1.2 PROJECT LOCATION

The proposed reservoirs are [ocated on the northern slopes of Haleakala, Island of Maui,
between elevations 4100 and 4300 feet above mean sea level. The reservoirs and a
disposal site for excess excavated material are planned on a portion of a 145-acre parcel
owned by the State of Hawaii, Tax Map Key 2-4-16:1. A small portion of the reservoirs
will be developed on an adjoining 9,900-acre parcel owned by the Haleakala Ranch
Company Tax Map Key 2-4-16:4. The current State land use designation is ;'agriculture."
The Makawao-Pukalani-Kula Community Plan designation is also "agriculture," however,

the land has not been zoned "agriculture.”
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The reservoirs will be integrated with the existing upper Kula water system. The primary
" water source of the upper Kula water system is the Waikamoi Stream and is stored in two
15 mg reservoirs (see Figure 2). A newly constructed 36-inch transmission line will
connact the two reservoirs to the Olinda Water Treatment Plant to the west, where the
water is treated, and then distributed to the consumers. The new reservoirs are
proposed to be located between the source and treatment facility, approximately 3,500
feet east of the Olinda water treatment plant.

1.3 PROPOSED ACTION

. Tﬁe new reservoirs will cover approximately 30 acres and consist of two 50 mg storage
basins. The overall surface area of the two reservoirs together measures 1510 feet by
870 feet with a bottom depth of 30 feet. The reservoirs will be lined with an impervious
layer of concrete and enclosed by a six-foot high chain link fence. The two basins will
have a total storage capacity of 100 mg. The reservoirs will be fed by a newly instalied
36-inch transmission main from the Waikamai Arch Dam. The outlet will also be a 36-inch
transmission main that leads to the Olinda water treatment plant. The designed spillway
elevation is 4210 feet above mean sea level.

Two concrete lined diversion ditches are planned on the mauka side of the reservoirs to
direct surface runoff to existing gulches on the east and west side of the reservoirs to

prevent surface runoff from entering the new reservoirs.

The excavated material will be used to berm up the sides of the new reservoirs and the
excess excavated material will be disposed of on the 145-acre parcel site at a designated
disposal site. The bermed up area around the reservoirs and the disposal site will be

grassed to minimize soil erosion.

1.4 SUMMARY OF IMPACTS AND MITIGATION

1.4.1 Land Use and Ownership

The 145-acre parcel is currently being leased by the State to the Haleakala Ranch
Company for cattle grazing. The 9,900-acre parcel is owned by the Haleakala Ranch

-2-
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Company- and is also used for cattle grazing. Construction of the new reservoirs will
—~ remove approximately 30 acres of land from active cattle grazing.

I The Haleakala Ranch Company owns approximately 32,500 acres of land on Maui and
leases an additional 2,700 acres. In the Makawao-Pukalani-Kula area, the Haleakala
I Ranch Company owns or leases approximately 28,100 acres. The removal of only 30
- acres of leased land will not significantly impact the available cattle grazing area. The
7’1 new reservoirs will have a positive impact on ranching, because more water will be
o available during dry periods, reducing losses in livestock typical of the dry periods when

a water supply reaches critical levels.

.

ﬁf The nearest resident is approximately 2000 fest away from the project site. Because of

) the great distance from construction activities to the nearest residence adverse noise and
air impacts on existing residents are not expected.

| 142 State and County Land Use Classifications

The State land use classification is "agriculture." The Community Plan designation is
"agriculture.” The proposed reservoirs are a permitted use on State "agricuiture" lands.

._

1.4.3 Soils and Topoaraphy
Soils consist mainly of Olinda loam, which are well drained soils found on smooth,

intermediate to high mountain slopes and are suitable as good topscil. The new
reservoirs will be situated on the northern slopes of Haleakala Mountain between
elevations 4100 to 4300 feet above mean sea level. The average slope in the vicinity of

the proposed reservoirs is approximately 18 percent.

The excavated material will be contained on site and used to berm up the sides of the
reservoirs. Excess excavated material will be placed on a designated disposal site on the
145-acre parcel. By keeping the excavated soil on the parcel, impacts on the existing

roadway system from dirt hauling trucks will be minimized.
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Dames and Moore performed a geotechnical engineering investigation to explore the
subsurface conditions of the project area. Because there were layers of soft clayey silt
and wet zones, special design considerations and construction procedures will be
performed to minimize seepage and settlement problems.

An erosion control plan will be prepared prior to construction to protect downstream uses
and reduce soil erosion during construction. The areas that are cleared and grubbed will

be grassed to minimize soil erosion.

A grading plan will be prepared to show finished topographic conditions for the
construction of the new reservoirs and the disposal site. Care will be taken to maintain
the natural drainage pattern in the area.

1.4.4 Noise ' .

Once completed, reservoirs will not generate noise and therefore will not have an adverse
noise impact on the environment. During construction, significant adverse noise impacts
are not anticipated, because there are no noise sensitive uses within 2000 feet of the
project site. However, use of properly muffled construction equipment and the
incorpora.tion of State Department of Health regulations on construction noise limits and
curfew hours will be observed to ensure that noise sensitive uses are not adversely

impacted.

1.4.5 Air Quality

Impacts on air quality will occur during construction from dust generated from earth
moving and emissions from construction equipment. Frequent watering of the soil wil
reduce the amount of fugitive dust generated during construction. Exhaust emissions
from construction equipment will be mitigated by properly maintained and operated
construction equipment. Dust control measures will be implemented in accordance with
the Department of Health regulations and applicable County ordinances. After
construction, the new reservoirs will not impact the air quality in the area.
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Carbon monoxide emissions from maintenance vehicles traversing the site are not

R expected to cause any significant impact. Inspection of the system will be done
\‘\\ L periodically and is not expected to significantly impact the air quality.

hS

| g
1.4.6 Flora
~ The area of the proposed reservoirs consists primarily of a mixture of various introduced
! grasses. Sweet vernal grass, African dropseed and white clover were the most abundant
™) of the grasses found on the site. A small guich to the east contains a number of native
-~ species. The most numerous native species in the gulch are koa, pilo shrubs and two

ferns, the ’ama’u and lau-kahi.

| None of the plant species found are considered threétened or endangered by the U. S.

Fish and Wildlife Service, 1989. All of these species can be found in the adjacent forest
;r\} reserve lands and the Waikamoi preserve. Thus, there will not be significant negative
""" N impact on the botanical resources of the site.
1.4.7 Archaeoloay
] An archaeological reconnaissance was performed to assess the archaeological
resources on the project site. Tr:le survey indicated that there are no archaeological sites
j present on the property, therefore no impacts on the archaeological resources are
; expected. However, during construction, if archaeological deposits are uncovered,
J construction will be suspended and the State Historic Sites Section, DLNR, will be
consulted.

1.4.8 Agriculture

g The new reservoirs will remove 30 acres of land from active cattle grazing. However, the
g new reservoirs will have a positive impact on the agricultural industry, because livestock

and crop losses incurred during dry periods will be minimized by the water availability.
E The gain in the agricultural economic benefits created by the new water storage capacity

will far outweigh the loss of 30 acres of pastureland.
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1.4.9 Visual Resources

Adverse visual impacts from the built reservoirs will not be significant. The area is not
visible from public roadways or nearby residences.

1.4.10 Socia! and Economic Conditions
The new reservoirs will complement the growth of the Kula area. The water storage

capacity will result in less water use restrictions during dry periods and will thus
contribute to higher yields in crops and livestock.

1.4.11 Flooding and Drainage
There are no flooding and drainage problems in the vicinity of the new reservoirs.

Drainage impacts during construction will be mitigated by following the erosion control
measures prescribed by an Erosion Control Pian.

1.4.12 Circulation

Access to the project site is via Olinda Road, which terminates at an unpaved dirt road
sscured by locked gates. Impacts from construction traffic will be mitigated by notifying
the public and posting signs along the roadway to apprise them of the upcoming
construction activities. Most of the construction vehicles and equipment will be contained
on site, such as the dirt hauling trucks, scrapers, cement trucks and bulldozers to
minimize traffic impacts on existing public roadways.

1.4.13 Solid Waste
The new reservoirs will not be a source of solid waste. A trash receptacle may be used
by the maintenance crew periodically and the trash will be disposed of at the Central

Maui Sanitary Landfill.

1.4.14 Wastewater Treatment and Disposai

Cesspools are generally used for disposal of wastewater in the surrounding agricultural
and residential developments, except for portions of Pukalani where sewage is routed to
and treated at a privately-owned sewage treatment plant. The new reservoirs will not

-6-
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generate any wastewater, therefore, no impacts on the existing wastewater treatment and
disposal facilities are expected.

1.4.15 Power and Communications ’ \

Impacts on the existing electrical system are not expected, because the new reservoirs
do not need electricity for their operation. Similarly, telephones are not planned. A
telemetering system (radio) will be used for communication between the maintenance

vehicles and the head office.

1.4.16 Fire, Police and Emergency Medical Services

Adverse impacts on the fire, police and emergency medical facilities are not anticipated.
However, there will be a positive impact on the fire fighting service, because the additional
water storage capacity will mean a reliable flow of water for fire fighting.

1.4.17 Schools

The new reservoirs will not have any adverse impacts on the schools in the vicinity.
Existing schools in the Makawao District include: Makawao School, Haiku School,
Pukalani Elementary School, Kula Elementary School, Kalama Intermediate School, St.
Joseph School and Seabury Hall,

1.5. RELATIONSHIP TO PLANS, POLICIES AND CONTROLS

The proposed reservoirs are consistant with the overall objectives and policies of the
County and the State of Hawaii. The additional water storage capacity that will be
available will greatly improve the water system in an area that suffers from water shortage
during drought periods. Losses in crops and livestock will be minimized, resuiting in a

positive impact on the agricuitural economy of Maui.

1.6 NECESSARY PERMITS AND APPROVALS
The following is a list of permits and approvals that will be required prior to construction:
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County of Maui

Department of Water Supply Construction Plan Approval

Department of Public Works Grading Permit
Erosion Control Plan
Building Department Building Permit

Access easements will be established through the County subdivision process.

17 ALTERNATIVES CONSIDERED

1.7.1 No Action Alternative

The no action alternative would mean that the existing water shortage in the area would
still be a major problem. Existing uses in the area would continue to be burdened by

water use restrictions, especially during dry periods, and losses in crops and livestock

would continue.

1.7.2 Alternative Sites

In an effort to minimize additional cost to acquire land and minimize adverse impacts,
alternative sites along the existing 36-inch water transmission line were evaluated. Other
State land in the vicinity is in "conservation,” which may be habitats for endangered flora
or fauna. Other lands in the vicinity are privately owned and would require additional
funds to acquire the land. The new reservoirs are also within the hydraulic gradient of

the existing system for maximum efficiency.

1.7.3 QOther Alternatives _

A study was prepared by Bet, Collins Associates in January 1985, entitled "Study of
Surface Water Development for Maui Up-Country Water Systems." The objective of this
study was to develop recommendations to expand the supply capacity of the Upper and
Lower Kula surface water sources, because the existing system is inadequate to meet the
needs of the community. Recommendations in this study included construction of a new
100 mg reservoir to increase the water storage capacity of the upper Kula water system.
This additional storage capacity would be sufficient to provide projected water
requirements through the year 2000. This project s, therefore, being implemented as part

-8-
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of the effort to improve the existing upper Kula water system to meet the growing
demand for water.

Other alternatives, such as new sources and pumping stations were considered, however,
these alternatives would not be economically feasible. New water sources are more
available at the lower elevations and these sources would require expensive pumping to
deliver the water to such high elevations to service the upper Kula water area. A new
source may be required in the distant future, however, this alternative was not evaluated

in detail at this time.
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SECTION 2
PROJECT DESCRIPTION

21 OVERVIEW

Studies have been conducted and improvements made to solve the water resources
problemns in the Upcountry Maui area. However, Upcountry Maui still experiences a water
shortage problem. One of the reasons the existing system cannot supply adequate
amounts of water is because of the undersized facilities. The undersized facilities prevent
storage of water during high rainfall periods for use during low rainfall periods.

The new reservoirs are expected to store water to service the upper Kula service area,
since the present Upper Kula system does not have suificient storage supply to service
these communities during periods of drought. Thus, water is pumped from Wailoa Ditch
near Halimaile to supplement the Upper Kula water system. Indirectly, the entire Kula-
Makawao service area will be affected because water is not expected to be pumped from
Wailoa Ditch to the upper Kula water system during times of drought. Conversely, in the
event the water systemn downstream of the Upper Kula water system requires additional
water, the added storage capacity of the Upper Kula system can serve to supplement
their water demands. The principal beneficiaries of the proposed improvements are those
landowners currently on the upper Kula system.

Recent improvements to the system have been made to help mitigate the water shortage
problem. These improvements include a new 36-inch water line from the Waikamoi
Reservoir to the Olinda Water Treatment Plant and repair work on existing facilities to
minimize leakages in the system. Restoration work involved the reconstruction of
damaged portions of the existing 24-inch collector pipe and four existing intakes,
replacement of five feeder pipes from the existing 12-inch transmission line to five existing
intakes, and minor reconstructive work at these intakes. These restoration tasks and the
installation of a new 36-inch water line project are currently in progress.

-10-
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The two new 50 million gallon (mg) reservoirs are one of a number of improvements
planned to improve the water supply system in Upcountry Maui. The addition of these
new reservoirs will provide enough storage capacity to meet the needs of the community
for a reliable supply of water. Additional storage capacity will probably be needed
beyond the year 2000. .

22 PROJECT DESCRIPTION

The proposed reservoirs will have a capacity of 100 million gallons (mg) and consist of
two 50 mg storage basins. The reservoirs will be situated on portions of a 145-acre
parcel owned by the State of Hawaii and a 9,900-acre parcel owned by Haleakala Ranch
Company and will cover approximately 30 acres of land. The design of the reservoirs has
been calculated to dimensions which would require minimal land area in order to keep
the water surface area to a minimum. The current design plans require a surface length
of 1,510 feet and a width of 870 feet (see Figure 3), with each basin measuring 755 feet
by 870 feet. The reservoirs will have a bottem depth of 30 feet and will be lined with an
impervious layer of concrete. Figures 4 through 6 provide a perspective view of the
existing topographic conditions, Phase | conditions and finished conditions.

In order to obtain sufficient volume, current plans require the removal of 865,000 cubic
yards (c.y.) of earth. Over half (470,000 c.y.) of this excavated earth will be used to form
the sides of the reservoir. The embankment will be grassed to minimize soil erosion and
a six-foot high chain link fence will be placed around the reservoir to prevent cattle from

entering or falling into the reservoirs.

The remaining 395,000 c.y. will be contained on the 145-acre parcel at a designated
disposal site. This disposal site is in a low area on the makai side of the parcel. Effort

will be made to maintain the natural drainage pattern in the area.

Two concrete lined diversion ditches (see Figure 7) are planned 6n the mauka side of the
reservoirs to prevent surface runoff from entering the reservoirs. The ditches will divert
the surface runoff to two existing drainageways on the east and west sides of the

reservoirs.
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The primary source of surface water is the Waikamoi Stream and the collection system
that originates at the Waikamoi Arch Dam located to the extreme east of the upper Kula
water system. The water is then routed to two nearby 15 mg reservoirs to the west via
a 24-inch transmission line. The water then flows by gravity via 36-inch transmission main
to the water treatment plant in Olinda, approximately 3 miles to the west. The new
reservoirs are planned between the Waikamoi Arch Dam and the QOlinda water treatment
plant approximately 3500 feet from the water treatment facility. The reservoirs will be fed
by the newly constructed 36-inch transmission line from the Waikamoi Arch Dam to the
east. The outlet will also be a 36-inch transmission line, which will lead to the Olinda
Water Treatment Plant where the stored water will be treated then distributed to the

consumers. Connection of the 36-inch transmission line to the new reservoirs will be

underground.

Because of the elevation of the reservoirs, between the source and treatment facilities,
pumps will not be required to transport the water. The hydraulic gradient is such that
water will flow by gravity into the proposed reservoirs and out by gravity to the water
treatment plant. Therefore, an electrical source or generators will not be needesd to

operate'the reservoirs.

The current storage capacity of the Kula-Makawao System is 102 mg. The upper Kula
water system has a storage capacity of 52 mg and the lower Kula water system stores
50 mg of water. The addition of 100 mg of water storage will nearly double the system’s

storage capacity to 202 mg.

Access to the reservoirs is via Olinda Road which terminates at a private dirt road,
secured by locked gates to control public access. This dirt road is currently being used
to service the upper Kula water system and the forest reserves. This dirt road presently
traverses the site of the new reservoirs and will therefore be realigned along the makai

side of the reservoirs.
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The cost to construct these reservoirs is estimated at $20,000,000. Much of this cost is
attributable to the earthwork required for excavation and embankment. State funds will

be used to finance the construction of the reservoirs. After construction, the reservoirs

will be maintained and operated by the County of Maui, Department of Water Supply.

The reservoirs are proposed to be developed in two phases. The first phase is scheduled
for early 1991, with the second phase starting late 1991.
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SECTION 3
EXISTING PHYSICAL ENVIRONMENT AND RELATED IMPACTS

3.1 GEOGRAPHY AND CLIMATE
Hawaii lies south of the Tropic of Cancer and has a mild semitropical climate, dominated

by the northeast tradewinds, which blow approximately 80 percent of the time. The
tradewinds are sometimes interrupted by cyclonic disturbances, usually during the winter

months, commonly known as "Kona" storms.

The site of the proposed 50 mg reservoirs is located on the northern slopes of Mt.
Haleakala, on the Island of Maui. Maui is the second largest of the Hawaiian island chain
with a land area of approximately 729 square miles. The island was formed by the
merging of two volcanos, Haleakala and West Maui volcano. Haleakala is the younger
of the two volcanos and last erupted in 1790. The top of Haleakala, the third highest
peak in the Hawaiian islands, has an elevation of about 10,000 feet. Near the summit, on
the eastern and southwestern slopes, the terrain is rough and rocky. The northern and
western slopes are relatively smooth.

Rainfall is high on the windward slope and exceeds 350 inches per year. The annual
rainfall in the vicinity of the proposed reservoir is 30 to 60 inches. The mean temperature
varies from 50 to 56 degrees.

A IMPACTS
Adverse impacts on the geographical conditions and climate are not

anticipated.

3.2 LAND USES AND OWNERSHIP

The new reservairs will be situated on land owned by the State of Hawaii and Haleakala
Ranch. The Tax Map Keys are 2-4-16:1 (145 acres) and 2-4-16:4 (9,900 acres) (see
Figure 8). The existing land use on both parcels is pasture and is utilized by the

Haleakala Ranch Company for cattle grazing.
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Adjacent land uses in the area include the Makawao and Koolau Forest Reserves to the
north and the Haleakala Homesteads and Olinda House lots to the west and south. An
undeveloped parcel owned by Virginia C. Baldwin (TMK: 2-4-15:29) is also situated to the
south and the 9,900-acre parcel owned by Haleakala Ranch Company (TMK: 2-3-05:4)

is on the southeast.

A. IMPACTS
Because Haleakala Ranch Company utilizes 28,100 acres of land in the

Makawao-Pukalani area, the removal of 30 acres from active cattle grazing
is not expected to jeopardize the survival of their ranching businesé. The
additional water storage capacity will enhance the ranching industry
because fewer livestock losses will occur during dry periods from the lack

of water.

Construction activities will be contained on site and are not expected to
have long term adverse environmental effects on the existing and adjacent
land uses. Short term impacts during construction will be mitigated by
following the existing governmental regulations which control noise, air and

soil erosion impacts.

3.3 SOILS AND TOPOGRAPHY

Information on the soil types was obtained from the "Soil Survey of Islands of Kauai,
Oahu, Maui, Molokai, and Lanai, State of Hawaii," prepared by the U.S. Department of
Agriculfure, Soil Conservation Service, August 1972. Soil types in the vicinity of the

proposed reservoir are summarized as follows.

The soil series within the project area consists of the Olinda series and are well-drained
soils on the uplands of the Island of Maui (see Figure 9). Olinda soils are geographically
associated with Kaipoioi and Pane soils. The Olinda loam (OND) is the primary soil type
with a few areas of rock land (rRK) and rough broken land (rRR). The Olinda loam is
found on smooth, intermediate to high mountain slopes. Permeability is moderately rapid,
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. runoff is slow to medium and the erosion hazard is slight to moderate. This soil type is
- generally used for pasture, woodland, and water supply. The Olinda soil type is suitable

as good topsoil.

- The rock land is made up of areas where the exposed rack covers 25 to 90 percent of
= the surface. The main characteristics 6f this soil type are the rock outcrops and very
o shallow soils. The rock outcrops are mainly basalt and andesite. The soils associated
. with the rock outcrops are very sticky and very plastic and has a high shrink-swell

potential.

. _ Rough broken land consists of very steep land broken by numerous intermittent drainage
channels. The soil is generally not stoﬁy and occurs in gulches and on mountainsides.
The slope is 40 to 70 percent, thus, the runoff is rapid and erosion hazard is high. This
. soil type is primarily used for watershed, wildlife habitat, pasture and woodland.

The éverage slope in the vicinity of the new reservoirs is about 18 percent. The reservoirs
will be situated between elevations 4100 to 4300 feet above mean sea level.

C.)

A geotechnical eﬁgineering investigation was performed to explore the subsurface
conditions of the project area by drilling seven test borings. The surface layer is of
reddish brown residual soil (weathered volcanic ash) about 5 to 10 fest thick, over
interbedded weathered to unweathered volcanic rocks.

L3 CA2

(3 )

In the eastern sector of the site layers of very soft clayey silt were encountered. These
soft deposits were found at depths of 15 to 75 feet below the existing ground surface.
Other areas of the site contained wet zones at depths between 8 and 25 feet below the
existing ground surface. Groundwater levels measured in the standpipes indicated the
presence of groundwater at approximately 24 and 67 feet at two different locations.
According to the Geotechnical Report, the presence of ground water in the two borings
may be due to the use of water during the drilling operation.
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A. IMPACTS
Approximately 865,000 cubic yards (c.y.) of earth will be excavated to
create the impoundment to hold the water in the reservoirs. Over half of the
excavated soil (470,000 c.y.) will be used for embankment to berm up the
downslope portion and sides of the reservoir. The remaining excavated soil
will be deposited (spread) at a disposal site located on the makai side of
the property. Thus, the existing topographic conditions will be altered.

Without proper precautions, soil erosion may occur during construction,
especially during times of rainfall. Soil erosion will increase the amount of
sit entering the drainageways, which will impact the water quality
downstream of the project site.

B. MITIGATION
A stockpile area for the excavated material will be designated on site. The
excess oxcavated material will be placed in the disposal site and will be
deposited incrementally to reduce the risk of scil erosion. The area will also

be grassed to minimize soil erosion.

Because of the layers of soft clayey silt and wet zones, overexcavation may

be necessary to prevent seepage in cut slopes and settlement. The cut

slopes in soft soil should not exceed 3 horizontal to 1 vertical. If the slope
: is greater than 3 to 1, the soft materials should be overexcavated and
replaced with properly compacted embankment fil. Similarly, to prevent
settlement of the réservoir floors, overexcavation and replacement with
properly compacted fill material should be performed.

To prevent soil erosion during construction, erosion control measures will
| be implemented according to the County regulations and as prescribed by
an Erosion Control Plan. An Erosion Control Plan will be required for
. approval by the County of Maui prior to construction. The plan will describe

17-
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the measures required to minimize adverse impacts to downstream uses.
Areas adjacent to the project area are heavily grassed or forested, which
will reduce the velocity of the water and deposit silt and sediment. The
Olinda soil type also has moderately rapid permeability, thus, much of the
storm water runoff will infiltrate the soils. Care will be taken to minimize
altering the natural drainage pattern in the area. A grading plan will be
prepared to illustrate the finished topographic conditions.

34 NOISE
The nature of these facilities did not warrant a special study to assess the noise impacts

from the built reservoirs. The new reservoirs will not create any adverse noise impacts
while in operation. Noise generating equipment, such as pumps and generators, is not
required for the reservoirs to function properly. |

A. IMPACTS
Other than maintenance vehicles periodically traversing the site to monitor

the operations and perform maintenance work on the water system, the
reservoirs will not generate any adverse noise impacts.

Short term noise impacts will occur during construction. Construction
related noise will be generated by the use of heavy equipment which will
exceed allowable noise levels. However, there are no noise sensitive uses
within 2,000 feet. Thus, it is not expected that the allowable noise levels will
be exceeded beyond 2,000 fest of the site. Noise generated by
construction traffic will not be significant because construction vehicles
using public roads will satisfy the noise level requirements of the DOH
regulations. In addition, heavy equipment such as bulldozers, scrapers and
backhoes will be contained on site during construction.

-18-




MITIGATION

Short term construction noise impacts will be mitigated by the use of
mufflers on construction equipment and vehicles. Specific start and curfew
times in accordance with the State DOH regulations will be established for
construction activities.

3.5 AR QUALITY

. Atter the new reservoirs are constructed, there will not be any air quality impacts resulting
from their use. Emission producing devices or equipment are not needed to operate the
reservoirs. Short term air quality impacts will be associated with construction activities.

A

IMPACTS
Short term impacts to the ambient air quality will occur during construction.
Construction activities will increase concentrations of air pollutants in the

vicinity of the project. -

Other than the periodic maintenance vehicles, there will not be an increase
in motor vehicles to cause significant carbon monoxide emissions. The
existing access road is presently being used by the maintenance crew to
service the upper Kula water system facilities. The addition of the new
reservoirs is not expected to significantly increase the number of
maintenance vehicles currently utilizing this access road. Thus, adverse
long term impacts on the ambient air quality are not expected.

MITIGATION

During construction, dust control measures will be implemented in
accordance with Department of Heaith regulations and applicable County
ordinances. Frequent watering of the soil during construction will reduce
the amount of fugitive dust emissions generated. EPA estimates that
watering twice daily will reduce the amount of fugitive dust by 50 percent.
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Exhaust emissions generated from construction equipment will be
dispersed by the prevailing winds. The contractor will also be responsible
for ensuring that construction equipment is maintained and operated
properly to minimize exhaust emissions.

3.6 FLORA
A botanical survey was performed on May 17, 1990 to assess the botanical resources in

the vicinity of the proposed reservoir. The Survey covered approximately 50 acres of
pastureland and gulch vegetation. The new reservoirs will be situated mostly in the
pasturelands with a portion extending into a small gulch in the eastern sector of the site.

The pasturelands consisted mainly of a variety of introduced grasses. The most
abundant grasses found were the sweet vernal grass (Anthoxanthum odoratum), African
dropseed (Sporobolus africanus), and white clover (Trifolium repens). Other vegetation
on the pasturelands included: carpet grass (Axonopus fissifolius: clumps of kilau
(Pteridium aquilinum var. decompositum); hairy cat's-ear (Hypochoeris radicata); velvet
grass (Holcus lanatus); kikuyu grass (Pennisetum clandestinum); orchardgrass (Dactylis
glomerata); Lotus subbifforus: Dallis grass (Paspalum djlatatum); Kyllinga brevifolia;
Juncus planifolius; and Juncus af. tenuis.,

Gulch vegetation consisted of numerous native species. The Koa {Acacia koa), pilo
shrubs (Coprosma ochracea), and two ferns, the 'ama’u (Sadleria cyatheoides) and
lau-kahi (Dryopteris af wallichiana) were the most abundant native species found. Other
gulch vegetation included: ’akala (Rubus hawaiensis); Luzula hawaiiensis; ho'i'o
(Diplazium sandwichianum); palapalai (Microlepia); pukiawe (Styphelia tameiameiae);
‘ohelo (Vaccinium calycinum); epiphytic pakahakaha fern (Pleopeltis thunbergiana);
hoi-kuahiwi (Smifax melastomifolia); 'ahu’awa (Mariscus hypochlorus); *akolea (Diplazium
microphyllum); mamane (Sophora chrysophylia); and Florida blackberry (Rubus argutus).
In the sunnier portions of the guilch, pasture grasses, as found on the pasturelands, were
identified. Few large peach trees were also found near concrete columns of an old

pipeline.




Of the 47 species found, 28 are introduced, 1 possibly of early Polynesian introduction
and 18 are native. Thirteen of the native species are endemic (found only in the Hawaiian
islands) and five are indigenous (occur throughout the islands and the Pacific).

None of the species found are listed as threatened and endangered according to the U.S.
Fish and Wildlife Service 1989, and not are proposed or candidate for such status (U.S.
Fish and Wildlife Service 1990). All of the native species can be found within the wet
forests of the adjacent forest reserve land and the Waikamoi preserve.

A. IMPACTS
Because none of the plant species found are considered threatened or

endangered according to the U. S. Fish and Wildlife Service, significant
adverse impacts on the botanical resources are not expected.

There Is a potential of the introduction of noxious weeds from the use of

construction machinery.

B. MITIGATION
If landscaping is used, the use of native species found in the gulch should

be considered.

The lands that were chosen for the reservoirs have been previously altered
and have been affected by the introduction of noxious plant pests such as
blackberry and gorse. However, to mitigate introduction of other noxious
plants, the areas that are disturbed will be monitored to ensure that other
plant pests are not introduced in the area.

3.7 ARCHAEQLOGY

An archaeological reconnaissance survey was performed on June 8, 1890 by Cultural
Surveys Hawaii, Inc., to assess the archaeological resources on the project site. A crew
of two persons walked the site and explored the existing gullies. A few pylons were
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found on the site, which was probably the location of older, above ground pipelines that
serviced the upper Kula water system. However, these pylons are not considered
historically significant. Other than the old pylons found on the site, the survey indicated
that there was no evidence of sites of significance in the vicinity of the proposed

reservoirs.

A. IMPACTS
Because there were no archaeological sites in the vicinity of the proposed
reservoirs, impacts on the archaeological resources are not expected.

B. MITIGATION
Although there are no archaeological sites in the vicinity of the proposed
reservoirs, during construction, if archaeological deposits are uncovered,
construction will be suspended and the Department of Land and Natural
Resources, Historic Sites Section, will be consulted. '

3.8 AGRICULTURE
The State land use designation for the land on which the reservoirs will be built is

"agriculture." The County 2oning designation is "agriculture." The land is currently being
utilized by the Haleakala Ranch Company for cattle grazing.

The State ALISH System (Agricultural Lands of Importance to the State of Hawaii)
classifies agricultural lands into the following categories:

Prime Agricultural Land - Land which has the soil quality, growing season,
and moisture supply needed to produce sustained yields of crops
economically when treated and managed according to modern farming

methods.

Unique Agricultural Land - Land that has the special combination of soil

quality, location, growing season and moisture supply and is used to

-9,
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produce sustained high quality and or high vields of a specific crop when
treated and managed according to modern farming methods.

Other Important Agricultural Land - Land other than Prime or Unique
Agricultural Land that is also of Statewide or local importance for agricultural

use,

Lands not considered for classification as agricultural lands of importance to the State of
Hawaii are designated "unclassified." This category of land includes iand uses such as:

Developed urban land over 10 acres.
Natural or artificial enclosed bodies of water over 10 acres.

®

L

° Forest reserves.

° Public use lands (parks and historic sites).

° Lands with slopeé in excess of 35 percent.

e Miitary installations, except undeveloped areas over 10 acres.
The ALISH system classifies most of the parcel as "other important agricultural lands" (see
Figure 10). Two guiches which abut the property on the east and west are considered
"unclassified" under the ALISH system.

A IMPACTS
The new reservoirs will remove approximately 30 acres of pasture land for
cattle grazing. The removal of agricultural lands will have a positive impact
on the agricultural industry, because it will provide additional water storage
capacity for agricultural use, especially during drought periods. Current
losses in crop and livestock will be reduced by the water availability. These
new reservoirs will improve the "upcountry" Maui water system and possibly
reduce the occurrence of water use restrictions presently being
experienced. Development of the new reservoirs is a permitted use on

agricultural lands.
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SECTION 4
THE SOCIO-ECONOMIC ENVIRONMENT AND RELATED IMPACTS

4.1 POPULATION CHARACTERISTICS

Of the four major islands in the Hawaiian island chain, Maui had the third largest resident
population of 93,000 in 1988, (State of Hawaii Data Book, 1989). The Makawao District,
which includes the Kula area, had a resident population of 25,400. Similar to the Lahaina
District, Makawao nearly doubled its resident population during the period 1970 to 1980
from 9,979 to 19,005. Makawao had a 90.4 percent increase and Lahaina had an 86.2
percent increase in the resident population. Wailuku, the major district of Maui, had a
44.5 percent increase during this same period. In recent years, 1980 to 1988, the
resident population of Makawao had increased by 33.7 percent, slightly more than the
island-wide increase of 31.0 percent. Much of the increase during this period is a result
of the growth in the visitor industry.

The dominant ethnic groups residing on Maui in 1980 was the Caucasians with 25,537,
followed by the Japanese, Hawaiian and Filipinos with 15,441, 12,950 and 12,938
respectively. The remaining population consisted of: Race Not Classified (1635), Chinese
(1419), Korean (236), Other Asian and Pacific Islander (214), Black (147), American Indian
(108), Samoan (89), Guamanian (47), Asian Indian {46), Aleut (24), Vietnamese (13) and
Eskimo (5).

A. IMPACTS
Because the new reservoirs will provide additional water storage and
reduce the need to impose frequent water use restrictions on the current
landowners of the upper Kula water system, people may be more
encouraged to locate in Kula. Thus, the population of the area may
indirectly increase. However, the proposed project will not increase the
water supply of the upper Kula water system. New water supply sources
are not planned, therefore, additional water will not be available for new
landowners. The major purpose of the new reservoirs is to minimize the
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3.9 VISUAL RESOURCES

‘ _ The visual quality of the area is one of a typical rural setting with wide open pasturelands —
and scattered forested areas. Views from this project site are of the isthmus of Centrai o
‘\\‘ Maui with the West Maui Mountains as a backdrop. Looking mauka, the views are of the -
o \'.5 rolling slopes looking up toward the summit of Haleakala Mountain. x
. =
A.  IMPACTS =
The visual quality of the terrain will not significantly be impacted. The -
reservoirs will have the appearance of a large lake within the open -
; pasturelands. The reservoirs will be somewhat screened on the eastern =
side because the reservoir will be adjacent to a drainageway which is !
heavily forested and .contains large trees. In addition, the reservoirs are not "';
L 3 visible from public roadways or nearby residents. Access to the site is .
,'-:“‘ g | secured by locked gates to control public access. 5
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SECTION 4
THE SOCIO-ECONOMIC ENVIRONMENT AND RELATED IMPACTS

41 POPULATION CHARACTERISTICS

Of the four major islands in the Hawaiian island chain, Maui had the third largest resident
population of 93,000 in 1988, (State of Hawaii Data Book, 1989). The Makawao District,
which includes the Kula area, had a resident population of 25,400. Similar to the Lahaina
District, Makawao nearly doubled its resident population during the period 1970 to 1980
from 9,979 to 19,005. Makawao had a 90.4 percent increase and Lahaina had an 86.2
percent increase in the resident population. Wailuku, the major district of Maui, had a

44.5 percent increase during this same period. In recent years, 1980 to 1988, the
resident population of Makawao had increased by 33.7 percent, slightly more than the
istand-wide increase of 31.0 percent. Much of the increase during this period is a result

of the growth in the visitor industry.

The dominant ethnic groups residing on Maui in 1980 was the Caucasians with 25,537,
followed by the Japanese, Hawaiian and Filipinos with 15,441, 12,950 and 12,938
respectively. The remaining population cansisted of: Race Not Classified (1635), Chinese
(1419), Korean (236), Other Asian and Pacific Islander (214), Black (147), American Indian
(106), Samoan (89), Guamanian (47), Asian Indian (46), Aleut (24), Vistnamese (13) and
Eskimo (5).

A. IMPACTS
Because the new reservoirs will provide additional water storage and
reduce the need to impose frequent water use restrictions on the current
landowners of the upper Kula water system, people may be more
encouraged to locate in Kula. Thus, the population of the area may
indirectly increase. However, the proposed project will not increase the
water supply of the upper Kula water system. New water supply sources
are not planned, therefore, additional water will not be available for new
landowners. The major purpose of the new reservoirs is to minimize the
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water storage problems during the drought period, therefore minimizing
economic losses in crops and livestock. The new reservoirs will only store
an additional 100 mg of water which can be collected during high rainfall
periods for use during low rainfall periods. During dry periods, surface
water collected through the streams and stream reaches is insufficient to
meet the needs of the community, and the water storage supply is thus
depleted to critical levels, The new reservoirs are proposed to minimize
water usa restrictions and provide existing consumers a continuous supply
of water even during dry periods. During a severe drought, water use
restrictions may still be needed to reduce the potential of critical water
shortages. Thus, a significant increase in the population of the area is not

expected.

The impact of this proposed action on other proposed system
improvements planned in the "Water Use and Development Plan for the
County of Maui," has not been assessed. Because this reservoir project
does not contemplate the development of additional source, development
in the Kula area will continue to be restricted for the present time, unless the
County Water Department decides otherwise. The County Water
Department will need to evaluate the timing and impact of this improvement
as well as other planned improvements on the Kula water system.

MITIGATION

To mitigate and control a development surge in the area, incorporation of
building restrictions within the County subdivision process could be
implemented. As stated in the Makawao-Pukalani-Kula Community Plan,
growth should be consistent with the rural and agricultural environment and
the rate of growth should be monitored and phased with respect to the
support facilities.

-26-

2 2 )

7.3

o

i

=y

&8

-8

- 8

-

e £ L

|

g

R A P S P S Y PSR R . IEPTERE



R Ly s

< e s
A e

g

PSR
PR RN DR

T |

42 ECONOMIC CHARACTERISTICS
Maui’s economy is relatively small compared to Oahu’s economy. Agricuiture is still an

important part of Maui's economy. In recent years, however, tourism has grown
considerably in economic importance. Current growth trends indicate that tourism will
continue to grow and expand its role in the economy of Maui.

Maui had the second largest number of visitor arrivals in the State of Hawaii in 1987 of
1,884,050. During the period 1978 to 1988 the westbound visitor arrivals increased from
1,403,054 to 1,884,050, an increase of nearly 240,000 visitors.

The estimated direct visitor related expenditures in the State increased from $2,094 million
in 1977 to $7,250 million in 1987. During this period, direct, indirect and induced visitor
related expenditures in the State increased from $3,643 million to $12,028 million. Cf the
four major export industries (raw sugar and molasses, fresh and processed pineapples,
defense expenditures, and visitor expenditures), the visitor expenditures accounted for
about 73 percent of the direct export income for the State and 40 percent of the gross

State product.

Agricultural lands consist of farms in crops, livestock, dairy products, poultry and
aquaculture. In 1988, there were 4,650 farms in Hawaii totalling 1.72 million acres. Maui
County accounted for 359,310 acres. The State total of all crop and livestock sales in
1988 amounted to approximately $574 million. Crop sales for the State were $485.4
million and livestock sales were $88.6 million. Maui County accounted for $138 million
in all crop and livestock sales ($128.8 million crop sales and $9.1 million livestock sales).

Crop farms include sugar, pineapple, vegetables, fruits, coffee, macadamia nuts, taro,
flowers and nursery products. Sugar and pinea;:}ple are two of Maui's major agricultural
crops. Maui County had the highest value of unprocessed sugar in 1988 of $66 million,
followed by the County of Hawaii with $60 million. Maui County and Oahu produce the
bulk of the pineapple with a value of $39 and $68 million, respectively.
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In 1988, livestock farms in the State produced cattle, milk and eggs, which totalled about
$88 million in sales. Total livestock sales for Maui County in 1988 was approximately $9
million with cattle and hogs accounting for over $5 million.

In 1988, Maui County had a labor force of 49,050 workers. Of this total, 47,600 persons C

were employed and 1,450 were seeking jobs. The per capita personal income for the -
County of Maui in 1988 was $14,352, the second highest in the State. Oahu had the o
highest per capita income of $16,412. -
v
A.  IMPACTS
; The economy of the Upper Kula area may indirectly increase, because ~
water will be available for agricultural use, especially during drought -
periods. During drought periods, crop and livestock losses are often high. ":
] With increased water storage capacity, losses during times of drought may w
: be reduced, causing an increase in the island’s economy. D)
t ot
The estimated construction cost for these new reservoirs is $20 million. '-:

: Short term jobs will be created and a construction contract will be awarded,
further contributing to the economy of Maui. ;
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SECTION 5
EXISTING PUBLIC FACILITIES AND SERVICES AND RELATED IMPACTS

5.1 FELOODING AND DRAINAGE

The streams or stream reaches in the vicinity of the project site are generally identified
as intermittent. These intermittent stream reaches include Waiohiwi Gulch to the east and
Kahakapao Guich to the west. The Kahakapao Guich abuts the western edge of the

proposed reservoirs site.

Panel 150003 03300B of the Flood Insurance Rate Map (FIRM) was not printed, because
there is minimal flooding in the vicinity of the proposed reservoirs because of the
topography. The permeable soils are partly attributable to the relatively good drainage
characteristics of the area.

A. IMPACTS
Short term impacts to the existing surface water runoff will occur during
construction. Soil erosion from the removal of vegetation will increase the
amount of silt and sediments entering the existing gulches during periods
of rainfall, because there will be no vegetation to reduce the velocity of
water and no vegetal root system to hold the soil in place.

B. MITIGATION
Drainage impacts because of construction will be mitigated by following the
erosion control measures prescribed by an Erosion Control Plan required
for approval by the County of Maui prior to construction. The Erosion
Control Plan will delineate the sequence of construction and erosion contro!
measures as required by the County of Maui and the State of Hawaii. The
Erosion Control Plan may also include the construction of temporary silting
basins to minimize the amount of eroded soil and reduce the volume of
water that will leave the construction site. Earth moving during drier periods
will be considered to ensure that runoff is controlled and effectively

mitigated.
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A grading plan will also be prepared to show the finished topographic
conditions. The natural drainage pattern will be maintained, except for the
area above the reservoirs where diversion ditches will be constructed to
route the flows to existing drainageways to the east and west of the
reservoir. These diversion ditches are needed to prevent surface runoff
from entering the reservoirs. A grading permit will be obtained from the
County Department of Public Works.

52 POTABLE WATER

The water system for the upper Kula area depends entirely on the collection of surface
water. The primary water source for the upper Kula system originates at the Waikamoi
Stream where an arch dam has been built. The water then flows into a boulder concrete
dam and intake 400 feet downstream (see Figure 11). The Arch Dam has an
impoundment capacity of 10 million gallons (mg). The Arch Dam is also connected via
a 48-inch corrugated metal pipe {CMP) to two 15 mg concrete reservoirs. Two thousand
linear feet of 24-inch CMP extends from the two reservairs to the west and consists of 4
intakes. Existing 12-inch and 16-inch cast iron pipes from the 15 mg reservoirs connect
to the Olinda Water Treatment Plant approximately 17,000 lineal feet to the west. Five
small intakes along the 12-inch transmission line intercept the flow from intermittent
streams to the Olinda Water Treatment Plant. An 8.5 mg reinforced concrete reservoir
was constructed in Olinda to provide storage during periods of low rainfall.

The Waikamoj arch dam presently captures all the normal water flows from the Waikamoi
Stream above the 4,320-foot elevation. Water impounded behind the Arch Dam is
released through a sluice gate. Water flows down the Lower Waikamoi Dam {elevation
of 4,280 feet) and then is diverted into the Waikamoi reservoirs. Thus, none of the stream
flows continue beyond the dam. The additional water that will fill the two new reservoirs
will probably occur during the high rainfall periods or during storm conditions.
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Currently, a new 36-inch transmission main is being installed from the Waikamoi
Reservoirs to the Olinda Water Treatment Plant. This new line will replace the existing 12-

inch and 16-inch pipeline as the main transmission line from the primary raw water

sources east of Waikamoi to the Olinda water treatment facility. This new 36-inch
transmission line generally follows the alignment of the existing 12-inch and 16-inch
pipelines. The existing 12-inch and 16-inch pipelines will remain as back-up transmission
lines and as a supplementary source to collect flows from the five existing intakes west
of Waikamoi.

The new reservoirs will be constructed approximately 3,500 feet east of the Olinda Water
Treatment facility. The reservoirs will connect to the system by the newly constructed 36-
inch transmission main.

At present, a dual water system for the Up-County area for agricultural and domestic use
is in the planning stages. The development of the reservoirs will be part of that system.

A. . IMPACTS

The new reservoirs will have a positive impact on the existing water system
by providing additional water storage for the upper Kula water system.
Current water use restrictions may become less frequent, especially during
times of drought. The reservoirs will be able store an additional 100 million
gallons, which will increase the supply capacity from 1.7 million gallons per
day (mgd) to 2.1 mgd which is the projected demand up to year 2000. The
demand and design assumptions have been documented in the "Study of
Surface Water Development for Maui Up-County Water Systems,” prepared
for the County Department of Water Supply, January 1985. Losses in crops
and livestock during drought periods are expected to be minimized with the
additional water storage capacity.

The existing water service will not be interrupted during the tie-in of the new
reservoirs, because the Olinda reservoir has enough storage to ensure
continuous service even if the transmission lines are closed off. In addition,
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the 12-inch and 16-inch pipelines will serve as backup transmission lines
should the tie-in take longer than anticipated. Thus, no impacts on existing

water users are expected.

5.3 CIRCULATION .

Access to the upper Kula water system facilities is via Olinda Road. The paved Olinda
Road past Piiholo Street intersection narrows and terminates at an unpaved, private dirt
road approximately 1 mile past the Olinda Prison Camp. This dirt road is presently being
used to service existing facilities and will continue to be used to access the new
reservoirs. The reservoirs are located in the vicinity of the this existing dirt road which
currently services the upper Kula Water System. This access road will be realigned on
the makai side of the reservoirs. The access road is secured by several locked gates to

control public vehicular access.

A. IMPACTS
Short term impacts on the existing circulation system in the area will occur
during the course of construction. Construction vehicles will access the site
to transport construction materials and the construction crew via Olinda
Road. Other construction equipment such as concrete trucks, bulldozers,
backhoes, etc., will be contained on site. Because of the narrow pavement
width of Olinda Road, large trucks may pose a hazard to the traffic
circulation in the area and cause inconveniences for all who use this road.

B. MITIGATION
To minimize impacts during construction, construction signs should be

posted prior to actual construction to notify the public of the upcoming
construction activities. The existing residents in the area could also be
notified prior to the construction start date, to inform them of the potential

traffic congestion.
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Because the excavated material will be contained on the site, dirt hauling
trucks will also be contained on site. Additionally, construction equipment
and vehicles, such as cement trucks, bulldozers, backhoes, etc. will also be
contained on the site, further minimizing impacts on the public roadway
system.

A traffic control plan will be prepared prior to the start of construction.
Measures such as the posting of operational hours and the timely
notification of residents along the road are a few of the means that can be
employed to ensure safety on the roadway.

54 SOLID WASTE

Solid waste is presently being disposed of at the County-operated Central Maui Sanitary

Landfill in Puunene. A solid waste disposal facility is also located at Makawao, however

its use is restricted to non-commercial users only.

A.

IMPACTS

The new reservoirs are not a source of solid waste therefore there will not
be a significant adverse impact on the Central Maui Sanitary Landfil. A
trash receptacle may be used by the maintenance crew periodically,
however, the volume of solid waste which is produced is not expected to
significantly affect the life of the existing landfill,

55 WASTEWATER TREATMENT AND DISPOSAL

Presently there is no sewage collection and disposal system serving the Kula area and

no facilities are planned. The surrounding agricultural and residential developments,

including Makawao town, use cesspools for domestic wastewater disposal. Portions of

Pukalani are serviced by County-owned sewer lines, however the sewage is treated ata

privately-owned sewage treatment plant.
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A.  IMPACTS
Because the new reservoir will not generate any wastewater, there will be
no impacts on the existing wastewater treatment and disposal system.

56 POWERAND COMMUNICATION
Electrical power and telephone services are available at the Olinda Water Treatment Plant

to the west of the project site. An overhead electrical power line also provides power to
the existing booster pump station located to the east of the new reservoirs site.

The communication system presently being utilized is a telemetering system (radio). This
communication system will continue to be used when the new reservoirs are constructed.

A IMPACTS
Because the new reservoirs do not require any electrical power for their
operation, the existing electrical system will not be impacted. The present
system of communication via radio will continue to be used and will not

have an impact on the existing telephone system.

57 FIRE_POLICE AND EMERGENCY MEDICAL SERVICES
The nearest County fire station is the Makawao Fire Station located in Makawao town.

This fire station is located approximately 5 miles from the project site.

The Wailuku Police Station, headquarters of the Police Department, is the nearest police
station. Police protection is provided in the area around the project site by patrolling
police forces of the County Police Department. Other lands adjacent to the project site
are in secured private lands or State controlled Forest Reserve areas.

Emergency medical services are coordinated through Maui Memorial Hospital located in
Wailuku. A paramedic unit is stationed at the Makawao Fire Station and is in constant

communication with the Hospital.
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A. IMPACTS
The new reservoirs are not expected to adversely impact the existing fire,
police and emergency medical facilities and services. Indirectly, because
there will be additional water storage capacity, the new reservoirs will have
a positive impact on the existing fire protection service. The new reservoirs
will have the capacity to supply more water to fire fighting crews should a
fire break out in the area.

58 SCHOOLS

Educational institutions in the vicinity of the project site include Makawao School, Haiku
School, Pukalani Elementary School, Kula Elementary Schoo!, Kalama Intermediate
Schoal, St. Joseph School and Seabury Hall.

A. IMPACTS
Impacts on the schools in the vicinity are not anticipated.
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SECTION 6
RELATIONSHIP TO PLANS, POLICIES AND CONTROLS

6.1 HAWAII STATE PLAN

The Hawaii State Plan was developed to serve as a guide for future development of the
State of Hawaii in areas of population growth, economic benefits, enhancement and
preservation of the physical environment, facility systems maintenance and development,
and socio-cultural advancement. The Plan identifies, in general, the goals, objectives,
policies and priorities for the development and growth of the State. Guidelines have been
provided in the Plan to give direction to the overall development of the State.

The proposed project is consistent with the objectives and policies of the Hawaii State
Plan. The following describes the relationship and compatibility of the proposed project
with the overall plans for the State of Hawaii, as set forth in the Hawaii State Plan.

6.1.1 Population (HRS Section 226-5)

The new reservoirs are consistent with the population objective, because they will
encourage an increase in economic activities in the Kula area by storing water for use
during the dry periods. Losses of crop and livestock presently occur during the drought
period, because of water shortages. With the increase in water storage capacity, crop
and livestock losses during the dry period should decrease, thus increasing the economic

activity in the area.

6.1.2 Economy (HRS Sections 226-6 and 7)

The economic objective, to improve the standard of living, is fulfilled by the construction
of the new reservoirs, because people in the area will experience less water use
restrictions during dry periods. Water shortages during drought periods has been a
problem and a concern of the residents in the area for many years. The additional water
storage capacity will reduce the concerns of the people and enhance their mental well .

being and improve their quality of life.
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The new reservoirs will also support the agricultural industry by storing an adequate
supply of water to accommodate the present needs. Economic productivity should
increase, because crop and livestock losses from the lack of sufficient amounts of water

supply during dry periods will be reduced.

Short term employment wiil be available during the course of construction, which will also

contribute to the economy of Maui.

6.1.3 Physical Environment (HRS Sections 226-11, 12, and 13)

The new reservoirs satisfy the objectives of the physical environment, because they make
prudent use of Hawaii’'s water resources. Presently, during high rainfall periods, much
of the surface water empties into the ocean. The new reservoirs will store an additional

100 mg of water to mest the needs of the consumers.

Views will not be significantly impacted, because high structures are not planned which
would obstruct views. The visual quality of the area may be enhanced, because the

reservoirs will have the appearance of a large lake within an open field with scattered tree

cover. In addition, because the project area is not accessible to the public and is not
visible from public roadways or nearby residents, adverse visual impacts are not

expected.

6.1.4 Facility Systems (HRS Sections 226-14 and 16)

This project complies with the facility systems objectives by improving the water service
and storage capabilities of the water system and makes productive use of surface runoff
for domestic and agricultural use. The area currently experiences critical water shortage
problems during drought periods. The addition of the new reservoirs will help to alleviate
this problem. The development objective of the new reservoirs is to adequately
accommodate the water needs for domestic and agricultural use.

6.1.5 Socio-Cultural Advancement (HRS Sections 226-20, 22, 24, 25, 26 and 27)
The socio-cultural advancement objectives are satisfied by providing the community with

a reserve of water resources which is necessary for basic individual health needs. The
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new reservoirs will improve the public water supply service, thereby improving the social
and economic weil-being of the community.

Because more water will be in reserve for times of need, should a fire occur in the vicinity,
water will be more available to extinguish the fire, thereby providing the people a safer

community.

The socio-cultural advancement objectives and polices in relation to government are
fulfilled by providing the necessary water resources for the community's needs and
concerns. In addition, this DEIS is a public document, which provides for public

information and response.

6.2 STATE FUNCTIONAL PLANS

The twelve State Functional Plans were adopted by the State Legislature in April 1984.
These plans were formulated to specify in greater detail the policies, guidelines and
priorities set forth in the Hawaii State Plan. The twelve functional plans include: Energy,
Transportation, Water Resources Development, Historic Preservation, Recreational, Health,
Education, Housing, Agriculture, Tourism, Higher Education and Conservation Lands.
The following is a description of the proposed project as it relates to certain State

Functional Plans.

6.2.1 State Energy Functional Plan
The State Energy Functional Plan will be satisfied by conserving fuel energy used by

construction equipment because cement and dirt hauling trucks will not be using the
public roadways during construction. These vehicles will be contained and operated on

site,

The location of the reservoirs will allow the water to flow by gravity from the source into
the reservoirs and then to the water treatment plant. Therefore, no electrical or fuel
consuming equipment or devices will be needed for their operation.
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6.2.2 State Transportation Functional Plan
Similar to the Energy Functional Plan the objective of the Transportation Functional Plan

to promote energy conservation and transportation efficiency, will be fulfilled by containing
and operating most of the construction equipment on site.

6.2.3 State Water Resources Development Functional Plan

The new reservoirs are in compliance with Water Resources Development Functional
Plan, because they will provide additional water storage capacity in an area which
experiences water storage during times of drought. Surface runoff will be stored in the

reservoirs during the rainy season for use during the dry season.

6.2.4 State Health Functional Plan

The development of the new reservoirs will satisfy the objective of the State Health
Functiona} Plan, because they will enhance the quality of the water resources in the area
by providing for adequate storage capacity for use during low rainfall periods. People
will not suffer from water dependent agricultural losses, which are presently being

experienced.

6.2.5 State Agriculture Functional Plan
The nature of the existing uses in the vicinity of the new reservoir is largely agricultural

(crops or livestock). The project will support the objectives of the Agricultural Functional
Plan, because it will store sufficient water supply for agricultural activities serviced by the
Upper Kula water system. Losses in crops and livestock, presently being experienced,

will be minimized.

6.3 STATE LAND USE
The State Land Use Commission classifies the land on which the new reservoirs will be

built "agriculture” (see Figure 12). The proposed project is compatible with the
“agriculture” designation, thus, no change will be made to the State Land Use

designation.
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6.4 STATE WATER PLAN
The State Water Plan is being formulated as a major element of the State Water Code

(HRS Chapter 174C) to accomplish several goals as follows:

1. The attainment of maximum reasonable-beneficial use of water;
2, The proper conservation and development of waters of the State;
3. The control of the waters of the State for such public purposes as

navigation, drainage, sanitation, and flood control;
4. The attainment of adequate water quality as expressed in the state water

protection and quality plans;
5. Implementation of the policies of the State Water Code.

The State Water Code’s main objective is to "protect, control and regulate the use of
Hawaii's water resources for the benefit of its pecple.”

The Hawaii Water Plan will consist of four major plan elements: 1) Water Resourcss
Protection Plan; 2) Water Use and Development Plans; 3) State Water Projects Plan; and
4) Water Quality Plan, Responsibility for the preparation of these plans will be shared by
various State and County departments. These plan elements will be prepared and
integrated into a master plan which will provide a comprehensive approach and list of
actions to protect the State’s water resources. The State Department of Land and Natural
Resources is tasked to prepare, maintain and update the Water Resources Protection
Plan and the State Water Projects Plan. Each county is responsible for the preparation
of the Water Use and Development Plans for their county. These plans will be adopted
by ordinance and updated and maintained by the counties. The State Department of
Health will formutate the Water Quality Plan to cover all existing and potential sources of
drinking water. The Department of Health will be responsible for maintenance and
updating of the Water Quality Plan. These plan elements are currently being prepared

by the various governmental agencies.
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A draft report of the Maui County’s Water Use and Development Plan was prepared in
December 1989. The final report is planned for completion by June 30, 1990. The draft
report indicated the need to improve the upper Kula water system, because of water
shortages during drought periods. The plan projects growth in the water demand to the
year 2010 at a yearly increase of 4.1 percent, based on the increase during the period
1980 to 1987. The upper and lower Kula water system used 2.98 mg per average day.

In addition, 0.25 mg was pumped up from the Makawao system to supplement the water -

supply. By year 2010, the expected growth in water usage is projected to total 8.1 mgd.
This estimate includes water losses of 18 percent to provide total required production to
meet the requirements of real system operations.

To meet the growth rate of the Kula water system the plan recommends improvements
of the intakes and increasing storage capacity with the addition of several new reservoirs.
If needed, the Kamole Weir, located at elevation 1,100 in Haliimaile, can be used to

supplement the system.

These improvements to the Kula system are intended to: 1) provide a 90-day drought
security; 2) assist family type subdivisions; 3) provide for agricultural opportunities;
4) assist the Department of Hawaiian Home Lands with the subdivision of Keokea; and
5) assist existing users. The proposed improvements will not have direct benefits to the
Hawaiian Home Lands in Keokea because additional improvements to the Upper Kula
system need to be made. These improvements have yet to be programmed by the
Department of Water Supply. The projects list of facilities includes the new 36-inch
transmission line and repairs of existing intakes, which are presently being constructed,
and the proposed 100 mg reservoir, which is the subject of this DEIS. Improvements
recommended in the Maui County Water Development Plan for upper Kula are listed in
Table 1. Construction of this new reservoir will implement the recommendations of the

Water Use and Development Plan.
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6.5 KULARULE
In 1977, the County of Maui enacted the "Kula Rule" to regulate water distribution to the

Upper and Lower Kula water system. This rule regulates the issuance of water meters
and the approval of subdivision applications in the Upper and Lower Kula water area.
The rule was put into effect because of the inadequate water system capacity, which often
led to water use restrictions or expensive pumping costs from the water system below.
This rule has been an effective means of controlling water demands in the area enabling
the County to keep up with the improvements to meet the demands.

6.6 MAKAWAQO-PUKALANI-KULA COMMUNITY PLAN

The Makawao-Pukalani-Kula Community Plan was adopted in 1987 to establish a program
for implementing the County General.Plan. The Community Plan contains objectives and
policies specifically for the Makawao-Pukalani-Kula area. The Plan is comprised of
recommendations for development in the socio-economic aspects, physical aspects,
support systems and government. The "Water Distribution" subsection of the Community

Plan recommends that reservoirs be developed at higher elevations. The project is

directly related to this recommendation by constructing a 100 mg reservoir in the Upper
Kula water system. Thus, the new reservairs are being planned to support the Makawao-

Pukatani-Kula Community Plan.

6.7 COUNTY ZONING
The proposed reservoirs are on land which has not been zoned by the County of Maui.
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TABLE 1

UPPER KULA IMPROVEMENTS
(In Millions)

PEQ.EQT EST. COST
36-Inch Transmission Pipeline $ 7.500
100 MG Kahakapao Reservoir 13.000
Intakes West of Waikamoi .080
Intake and Pipeline Repair 420
Expand Qlinda Pian to 2.5 MGD 315
50 MG Mahanalua Reservoir 5.400
75 MG Waihou Reservoir 12.000

Source: Draft "Executive Summary, Maui County Water Use and

Development Plan," December 19889.
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SECTION 7

RELATIONSHIP BETWEEN LOCAL SHORT TERM USES OF THE
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF
LONG TERM PRODUCTIVITY

Approximately 30 acres of agricultural land currently used for cattle grazing will be utilized
for the proposed reservoirs. This reduction in pasturelands will provide long term
productivity in terms of the reduction in livestock and crop losses currently being
experienced because of the water shortage. The agricultural economy will be enhanced
by the increased yield in livestock and crop production.

Short term adverse impacts will occur during construction. However, by following the
mitigative measures which will control the noise, air and water quality impacts of the
construction activities, no long term environmental effects are anticipated. In addition,
" there are no residents within 2000 feet of the proposed reservoirs site, therefore, adverse
impacts from construction activities on existing residents would be minimal. Traffic
inconveniences may occur during the course of construction, because of construction
traffic and the narrow pavement width of Olinda Road. To reduce impacts on the traffic
circulation, signs wili be posted and residents notified of the proposed construction traffic
prior to the start of construction. Long term adverse effects are not expected after the

reservoirs are constructed.

Because the existing water storage capacity is inadequate, water shortage often occurs
during the dry periods. Therefore, water use restrictions have been enforced for many
years to regulate the consumption of water. In addition, population in the area has
gradually increased, however, the water system has had minimal upgrades to meet the
growing demand, causing the water supply problems to become more critical. The new
reservoirs will reduce the water supply problems by storing an additional 100 mg of water
for use during dry periods and the concerns of the consumers will be minimized.
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SECTION 8
IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

Construction of the proposed project will commit the necessary construction materials,
energy, human and fiscal resources. Commitment of these resources will provide benefits
to the residents of the region as discussed in previous sections. Additionally, the
economy will be augmented through direct employment and its muitiplier effects during
construction and the increase in livestock and crop production.

Existing vegetation will be removed by the development of the reservoirs and the existing
visual character of the area will be altered. However, the area is not visible from existing
public roadways or existing residents, thus, adverse visual impacts are not expected.

Commitment of land for a long term period will foreclose the use of this land for other

purposes as long as the reservoir remains in operation. Although the land will be
committed for a long period of time, the proposed use could be changed in the future.
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\ 3 ~ LIST OF INDIVIDUALS, ORGANIZATIONS AND AGENCIES CONSULTED
. . N

.,-‘*[ 9.1 STATE

~ Department of Land and Natural Resources

5'} Office of Environmental Quality Control

2 92 COUNTY

= Department of Water

3 Planning Department

a 9.3 INDIVIDUALS AND ORGANIZATIONS

Haleakala Ranch Company
Ms. Elaine S. Wender
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‘ SECTION 10
s LIST OF PREPARERS

-

10.1 LIST OF PREPARERS
R. M. Towill Corporation Chester Koga, Project Planner
Joanne Hiramatsu, Staff Planner
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Warren Unemori Engineering, Inc. Warren Unemori, President
(Engineering) ‘
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Char & Assaciates, Inc. \ Winona Char, Principal
(Flora and Fauna)

Cultural Surveys Hawalii ' Hallett H. Hammaitt, Ph. D
(Archaeology)

L3 C3

Dames and Moore S. K. Djou, P.E.
(Soils Engineer)
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SECTION 11
PREPARATION NOTICE COMMENTS RECEIVED
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SECTION 12
DRAFT EIS COMMENTS RECEIVED
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APPENDIX A
BOTANICAL SURVEY.
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SCIENTIFIC NAME

THELYPTERIDACEAE (Wood Fern Family)
Christella parasitica (L.) Levl.

MONOCOTS

CYPERACEAE (Sedge Family)

Kyllinga brevifolia Rottb.

Mariscus hypochlorus (Hillebr.}
C. B. Clarke *

JUNCACEAE (Rush Family)

.Juncus planifolius R. Br.

Juncus af. tenuis Willd.

Luzula hawvaiiensis var,
glabrata (Hillebr.) Degener &
I. Degener

POACEAE (Grass Family)
Anthoxanthum odoratum L.
Axonopus fissifolius (Raddi} Kuhlm.
Dactylis glomerata L.
Eragrostis brownel (Kunth) Nees
ex Steud.
Holcus lanatus L.
Paspalum dilatatum Poir
Pennisetum clandestinum Chiov.
Sacciolepls indica (L.) Chase
Sporobolus africanus (Poir.)
Robyns & Tournay

SMILACACEAE (Smilax Family)
Smilax melastomifolia Sa.

SCIENTIFIC NAME

DICOTS

ASTERACEAE (Daisy Family)

Ageratinn adenophora (Spreng.)
R. King & H. Robinson

Hypochoeris radicata L.

EPACRIDACEAE (Epacris Family)
Styphelia tameiamelae (Cham.)
F. Muell.

ERICACEAE (Heath Family)
Vaccinium calycinum Sm.

FABACEAE (Pea Family)

Acacia koa A, Gray

Lotus subbiflorus Lag.

Melilotus ap,

Sophora chrysophylla (Salisb.)
Seen,

Trifolium repens L.

Ulex europaeus L.

LAMIACEAE (Mint Family)
Prunella vulgaris L.

ONAGRACEAE (Evening Primrose Family)

Epilobium billardiertanum ssp.
cinereum (A. Rich.) Raven &
Engalhorn

OXALIDACEAE (Wood Sorrel Family)
Oxalis corniculata L.

COHMON NAME

wood fern

kyllinga, kili'oc'opu

'ahu'awa

rush
rush

sweet vernal grass

carpet grass
orchardgrass

velvet grass
Dallis grass
kikuyu grass
Glenwoodgrass

African dropseed

hoi-kuyahiwi

COMMON NAME

Hamakua pamakani
hairy cat's-ear,
gosmore

pukiave

‘ohelo

koe

mamane
white clover
gaorse, furze

self-heal

willow herd

yellow wood sorrel
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'.NE COMMUNITY ;
i o : SCIENTIFIC NAME COMMON NAME STATUS r & :
~ PLPERACEAE (Pepper Family) ;
o Peperomia cookiana C. DC. ‘ala'alavainui E - o+
v
= PLANTAGINACEAE (Plantain Family)
Plantege lanceolata L. narrow-leaved plantain X + -
) POLYGONACEAE (Buckwheat Family)
v Ruymex acetosella L. sheap sorrel X - +
ROSACEAE (Rose Family)
— Prunus persica (L.) Batach. peach X - +
! S Rubus argutus Link prickly Florida black-
{ . berry X + +
- Rubus hawaiensis A. Gray 'akala E - o+
RUBIACEAE {(Coffee Family)
FE = Coprosma ochracea W, Oliver pile E - +
- - SCROPHULARIACEAE (Snapdragan Family)
Varbascum thapsus L. mullein X + -
r"t
8
e’

~y

L3 LI




NI T AL T TR T TR T s

s i

) I R

I T

)

SR S R SO T AU BN S S

o
-

C

_&
—t

- g

APPENDIX B
ARCHAEOLOGICAL RECONNAISSANCE



IINMVH SXJAHAS IVENLITIND
*0*H ‘LINAHYE *H LIETINH ‘HQ
Ag

. HOILNYOJHEO0D TTINOL °*H "

e atetat]

o3 poredazg

‘¥*8 ’YOIMHIHOE ' SYIDN0A
Aa

[44 -.coouuuo-uc-co-u-c-ommuzghm“ A

ot Tttt ottt *SHOILNOHIHHOOIM ANV STINS3IM ATAMNS AL

8 Tttt s s e e e s e v s e o men NV OTHOISIH *III ¥1S0-E~T XHI ONY TO0:9T~¥-2 NHL

: ¢ * HOMVASIY XDOUTOAVHOMY SNOIATMI ‘I IINAVH “I0vH w10

¥
1 L T T * NOLIONAOUINT -1 SHIOANEE3Y OVAVAVEVE Q3asododd FHL H0J X3AMNS

123 S A T Ty 7 40 ISF1 FORNGEIVRROOHE INOIDOTIOIVHONY

TR PP DT

. T A L I R L SLHIHADATTMONIOV
§ 1 Pttt T T r ot e st s e s v e v s« SQINEINOD JO F1GVL
39%d

8IRFINOD 40 a74Vl

|
_ﬂ
S rl...._ﬁ',iu. CO 00 CO Co O Co 3 Co M ™) 0 CO CO 3 03 o3 ©) T




0T oo vt O 6 2 2 2 3 O3 2 O ¢ oy ) U L)

7
£232) .

1t s330ddns aurtadid pro ‘sumnyod/suciia 0T ®anbig

m it syzoddns sutyedsd pio ‘suanyod/suorid 6 wanbrg

: g *{ase3) eyned GuiyooT ‘MOTA TPIBUSD g8 eanbrg

; 9 - {y3aoM) T®eH Buyyool ‘maTA TrRiauan L eanbyg
{yanos)

G eoy pue suizd Yara ATIND MOTIRYS 'MafA [easuan 9 @oanbra
{(yanos)

[ peod 32Tq Buyasyxd ‘maay 3o9(oad mata [RIAUID g @anbya

, *310ddns pue souepynb panuyjuco SIY aoj Jjewmuey “H IFP[TeH *ad o3
. I'I-MHSE 'ON qor )
i € 329ys woaj) uotjeso] 30efoad ‘eaay ofeyen [eyoeds ¥ ‘s58pI0) 933073eyd Aq pemrogasd sem Bupdiy
: b s1tods pue sijoalasay oevdeyeyer pasodoxd v aanbya .
*suetd 9378 bujanoovad uy dray Aoy *ad-I°V"A"0°d Jo OITYSRATH
ea1y jooluad Burmoys ‘areos 000'vZ:l

i £ pend eueyoId jo uorlred 'ded °s ‘D S n £ o2anbrg abi1cas IH pue uoTjRuUTpIood 3safoad uy dyey 307 ITTAOL °*H ¥ 30
. m z ¥neH jo puelsI ‘deq uotjeso] Texsuan z @anbia vboy 39359YD °*IH XUTY] O3 BNJT PINOM SM “e2ar JneH ‘epuito Ayl
: c TTeacH Jo e3jwys ded T @anbys JO juapysea omiy Guol v T{oosSTIq uior Jo @ouelsisse [eucyssagoad

ayl YyIFA loyane eyl Kq pajonpuod sem }iom PITI UL
aovd . BIRaNZTDATTHONAOY
£34NDIA A0 IS8IT

:j
!

4w e i e i v 8 Vi e L B i ROE L T L LA

[

e



pupis) 1noW *dow uouo307 Jossuag
2 3Hnald

- My Gt o1 § O
\ll[bl‘lll’llll
S3w of 4 .

_. YINYANOH

Y INHINIHYR
A

VHYH UL LT

Kol Iy
/ Av100% -wv.gt.ﬂ.ﬁodlo U
rwﬁw .mw‘/, LT TR

r—

*{8-5 *sB}3) jJuary=oxe

).
D, By

P 2N, hwnvm Lwnivea

R N i, e

r 1Ry nng

P

ses hu.:._.nqmﬁ.a punoib ‘sesseab mof syy 3o esneoag * {(Eoy ¥Toeoy¥)

Ny oY PATIEU JO S39a] [TeMS M0F v ‘suo uy pue A1aagqyoely ‘suasy

~ B3I} amoes uyejuod sayiinb ayl ‘seyTInb ay3 Jo wojjog 2yj uy

L]

NydyHyvA

3deoxe sasseah eaniysed sot Atearsntoxe jsoute sy uotyelabap

*satTinb motrteys pue

sabpyx Butdors Arjusb Aq pPaziiejoraeyd 81 vaxe joaload ayg

. *{p~-1 "56T3) duep UoSTId epurlQ IamMIO ayj jo jsed

LIDMOH JO 3j04S Suf Jo dow . pUR sazesay 3IS0303 rm:mxnz 943 3o 3saa 3snf 3283 ooc’y 03 009°'C i
I 34nots

Jo abuex uollRA3TE Uk 3j@ pejeniTs 87 eaae 303foad ayjy ‘seaae

parwors 05t 0o 05 © {teyaaen pejeavoxs ssaoxa) syyods pue ayoalassz sug papatout

bt :
. sarw 001 06 o UoTys saase 409 ouWOS Palsacd KaAlns SOURSSTRUUODSX BYEL !

1iTMTH *aurradyd your 9¢ msu e Jo

IMYI0,0HY R ' " UCTIRIIRISUT SIPATOUT OSIR UYSTYM sjusmeacadul wmogsis aa3eM eIny
o !
i @..czq... a3 jo j3aed aq o3 oae S1TOAIISAX OUYL “INRH ‘erny ‘sayoalasey ;
v PA Invyw ,

...,, 25, = ovdeyeyey pasodoad syy 03 PBIINPUOD sem A2AINS DOURSSTRUUODDY
& o LY3DI0M Av

)

B - nKv.0 NYHLIR

2
i o ROIJOOAOHINI *X
' Leney O

Ted1botoaryore ue uoyywiodiod TIFRoL 'K 4 Jo 3senbax ayy 3y




(IT-MH-GE 'of qof ¢ 399YS woll) uorjesol 3aafoad
evaay sTyods pue sijoazasay oedejyeyey pasodoag

s

a3robd Y 3svHa A
B JH OV IV THYMS
34, ©

>

g ——

v @anbya

=

vt

CF T 073 1 1 1))
€t

ea1y joafoxg bujmoys
000°'vZ:T ‘pend wuegorid ‘deq *s *H °S °n

B BT B

{

-

Aren et

PR T



ST TR S

L L e

B S Tup,

Figure 5 General View Project Area, Existing
Dirt Road (View to South)
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Figure 6 General View, Shallow Gully with Ferns
and Koa (View to South)



- Figure 7 General View, Looking Makai (North)

, Figure 8 General View, Looking Mauka (East)
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Figure 9

Figure 10

Pylons/Columns, Old Pipeline Supports

Pylons/Columns, 0ld Pipeline Supports
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