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Executive Summary

Action: Agency
Proposing Agency: County of Maui, Department of Public Works and

Environmental Management

Project Sponsors: U.S. Department of Agriculture, Natural Resources
Conservation Service; County of Maui, Department of
Public Works and Environmental Management; and
West Maui Soil and Water Conservation District

Project Name: Lahaina Watershed Flood Control Project
Project Location: Lahainaluna Road to Waianukole, Lahaina District,
Maui, Hawaii

Present Use: Existing Highway

d Conservation Land

State Land Use Designation: Agricultural, Urban and Conservation

Community Plan Land Use
Designations: Agricultural, Open Space, Single-Family,
Public/Quasi-Public

Background

Flooding is a major problem in the Lahaina area. Floodwater and sediment damage
occurs to homes, businesses, and roads in Lahaina Town and to agricultural fields,
roads, irrigation systems, and ditches. Sediment-laden storm runoff turns the nearshore
ocean waters a reddish-brown color resulting in income losses for ocean-front hotels
and ocean-based businesses, reduced recreational and cultural gathering opportunities,
and reduced visitor appeal of the Lahaina area. Sedimentation and floodwater runoff
are also recognized as a threat to the coral reef and marine ecosystems.

The County of Maui, Department of Public Works and Environmental Management
(DPWEM) and the West Maui Soil and Water Conservation District (WMSWCD), in
partnership with the U.S. Department of Agriculture, Natural Resources Conservation
Service (NRCS) propose the implementation of a floodwater diversion system in the
Lahaina Watershed. The proposed project is intended to reduce flooding and erosion
problems on land and to relieve the effects of excess sedimentation on the nearshore



coral reefs.

The Lahaina Watershed is located in the West Maui region of the island of Maui,
Hawaii. The watershed is 5,250 acres in area and includes three (3) subwatersheds;
the 2,140-acre Lahaina subwatershed, the 2,780-acre Kauaula subwatershed, and the
330-acre subwatershed to the south of Kauaula Stream to Waianukole at the coastline.

Proposed Action

The proposed project is based upon work conducted by the U.S. Department of
Agriculture, Natural Resources Conservation Service (NRCS), and contained in the
August, 1992 report Final Watershed Plan and Environmental Assessment, Lahaina
Watershed, with revised hydrological analysis due to the termination of sugar cultivation
in the project area. The project's design concept involves the construction of a
floodwater diversion system that starts south of Lahainaluna Road at approximately
153.0 feet above mean sea level (amsl) and extends across the watershed in a
southwesterly direction to a debris basin at Kauaula Stream. The diversion channel is
proposed to be grass-lined except for reinforced concrete channel reaches near
Lahainaluna Road and adjacent to Wainee Reservoir. The proposed project also
includes the construction of an inlet basin and three (3) sediment basins. The debris
basin at Kauaula Stream provides a primary outlet to a 3,600 foot long grass-lined
channel with a sediment basin, leadirng to a shoreline outlet. A secondary spillway is
also proposed to release flows to the concrete-lined Puamana channel during higher
flow events. All bare earth areas, including all diversion surfaces, will be vegetated.

The proposed project will provide a 100-year level of flood protection.

Potential Impacts and Mitigation Measures

The proposed construction of the Floodwater Diversion System will result in
unavoidable construction-related impacts on air quality and noise. These short-term
impacts will be minimized and mitigated through accepted design and construction
practices such as Best Management Practices to control dust and erosion as well as
compliance with Hawaii Administrative Rules, Chapter 11-46 relating to “Community
Noise Control”.

From a long-term perspective, the proposed project will provide a 100-year level of
flood protection to a benefitted area which includes single- and multi-family residential,
business, commercial, public/quasi-public and agricultural land uses, as well as
properties within the Lahaina Historic District No. 1. Viewed in this context, the
proposed project will have a positive impact on surrounding land uses.

The proposed project is designed to reduce the overall sediment discharge in the
project area approximately 25 percent. Sediment discharge into the nearshore
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environment fronting Lahaina Town will be mitigated. Sediment outflow of Kauaula
Stream at Makila Point will be reduced by approximately 52 percent. The proposed
project will have a beneficial impact on the nearshore reef ecosystem and mwgor t
the well defined coral reefs fronting Lahaina Town. The proposed project
result in impacting two (2) species of limu (seaweed) in a limited area adjacent to the
second outlet and redistribute the development of limu in the project area. However,
the net impact on marine resources wiHi; be positive due to the overall
reduction in sediment discharge.

Coastal processes have been assessed and long-term monitoring and mitigation may
be required to enrich beaches between the Lahaina Harbor and Makila Point as a resuilt
of reducing sediment discharge. In the !ong term, new beaches may be formed in the
h

The proposed project is not anticipated to have an adverse impact on flora, fauna,
visual resources, educational facilities nor population in the region. Emergency
services such as police, fire and ambulance would benefit from the proposed project
since incidence of road closure caused by flooding would be reduced. Threat to human
safety and health caused by flooding will be decreased with the installation of the
project. Coastal recreational opportunities will benefit from the proposed action as
reduction in sediment laden storm waters will result in less turbid post-storm conditions.

The proposed project is not anticipated to result in adverse cumulative or secondary
impacts.

Alternatives Considered

The proposed project utilizing an earthen grass-lined section for the primary diversion
works represents the preferred alternative. However, the Draft EIS for the proposed
project examined several alternatives to address the flooding in the Lahaina Watershed.

Consideration may be given to an alternative channel design which involves the
application of shotcrete to the trapezoidal channel section to enhance bank stabilization
and reduce operation, maintenance and right-of-way requirements. Under this
alternative, the bottom of the channel will be grassed and the slopes of the channel will
be increased to a 1.5 to 1 bank slope.

A number of alternatives were considered which incorporated an outlet channel through
the Lahaina Town area. However, high project costs and environmental concerns
about sediment discharge within the fringing reef fronting the town area gave low
priority to these alternatives.



A single outlet at Kauaula Stream presented many advantages as an alternative for the
floodwater diversion system. However, concerns about excessive sediment pollution
at the Puamana outlet and possible construction impacts of the Puamana channel, and
maintenance of the Puamana channel resulted in placing this alternative as a lower
priority option.

Unresolved Issues

roadway infrastructure




Project Overview



PROJECT LOCATION, EXISTING USE, AND LAND OWNERSHIP

The County of Maui, Department of Public Works and Environmental
Management (DPWEM) and the West Maui Soil and Water Conservation
District (WMSWCD), in partnership with the U.S. Department of
Agriculture, Natural Resources Conservation Service (NRCS) propose the
implementation of a floodwater diversion system in the Lahaina
Watershed. The proposed project is intended to reduce flooding and
erosion problems on land and to relieve the effects of excess

sedimentation on the nearshore coral reefs.

The Lahaina Watershed is located in the West Maui region of the island
of Maui, Hawaii. See Figure 1. The watershed is 5,250 acres in area and
includes three (3) subwatersheds; the 2,140-acre Lahaina subwatershed,
the 2,780-acre Kauaula subwatershed, and the 330-acre subwatershed
to the south of Kauaula Stream to Waianukole at the coastline.

The proposed floodwater diversion system commences in the vicinity of
Lahainaluna Road and extends for a distance of 6,831 feet across the
Lahaina subwatershed in a southwesterly direction to a debris basin
discharging into Kauaula Stream. A grass-lined channel extension is
proposed from Kauaula Stream for a distance of 3,600 feet in a southerly

direction mauka the Honoapiilani Highway right-of-way

and leading to a sediment basin then to a culvert under the highway and
discharging into an outlet at the shoreline at Waianukole. See Figure 2.

The floodwater diversion system is adjacent to and traverses lands which
are in single-family residential uses, open space uses, public/quasi-public
uses, agricultural lands which were formerly used for sugarcane

cultivation but presently lie fallow, and the former Wainee Village site.

]
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Figure 1 Lahaina Watershed Flood Control Project
Regional Location Map

Prepared for: County of Maui, Department of Public Works and Environmental Management
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Approximately 42 acres of land will be required for installation of the
proposed floodwater diversion system and related structures.

The majority of the lands required for the proposed project are owned by
Amfac/JMB, Inc. (the parent company of Pioneer Mill Company),
Kamehameha Schools, Makila Land Company, LLC, Kauaula Land
Company, LLC, the State of Hawaii, and the County of Maui.

PROJECT NEED
Flooding is the main problem in the Lahaina Watershed. Floodwater and

sediment damage occurs to homes, businesses, and roads in Lahaina
Town and to agricultural fields, roads, irrigation systems, and ditches.
Sediment-laden storm runoff turns the nearshore ocean waters a reddish-
brown color resulting in income losses for ocean-front hotels and ocean-
based businesses, reduced recreational and cultural gathering
opportunities, and reduced visitor appeal of the Lahaina area.

Sedimentation nd floodwater runoff are also recognized as a

threat to the coral reef and marine ecosystems.

PROPOSED ACTION
The proposed project is based upon work conducted by the U.S.

Department of Agriculture, Natural Resources Conservation Service
(NRCS), and contained in the August, 1992 report Final Watershed Plan
and Environmental Assessment, Lahaina Watershed, with revised
hydrological analysis and design parameters due to the termination of
sugar cultivation in the project area. The project's design concept
involves the construction of a floodwater diversion system that starts
south of Lahainaluna Road at approximately 153.0 feet above mean sea
level (amsl) and extends across the watershed in a southwesterly

direction to a debris basin at Kauaula Stream. The diversion channel is

1



proposed to be grass-lined except for reinforced concrete channel
reaches near Lahainaluna Road and adjacent to Wainee Reservoir. The
proposed project also includes the construction of an inlet basin and three
(3) sediment basins. The debris basin at Kauaula Stream provides a
primary outlet to a 3,600 foot long grass-lined downstream channel with
a sediment basin, leading to a shoreline outlet two-thirds of a mile to the
south. A secondary spillway is also proposed to release flows to the
concrete-lined Puamana channel during higher flow events. All bare earth
areas, including all diversion surfaces, will be vegetated. A preliminary
description of each plan element starting from the upstream sector of the
improvements follows.

1. Lahainaluna Road Inlet Basin

The inlet basin into the reinforced concrete channel section of the
proposed diversion system is proposed to be constructed alongside
Lahainaluna Road. The 150-foot long by 50-foot wide by 10-foot
high basin will be partially excavated and partially embanked with
loose rock riprap armoring the entrance. Flows from the
drainageway along the south side of Lahainaluna Road and flows
from the 18-inch diameter culvert from the subdivision on the north
side of the road are proposed to be routed into the basin.

2. Diversion Channel

The rectangular reinforced concrete channel leading from the
Lahainaluna Road inlet basin to the grass-lined diversion channel
is designed to be 13 feet wide, 5 feet high, 1,031 feet long, and set
at a 4 percent grade. Refer to Figure 3 and Figure 4, Section A.
Flows will enter from the inlet basin over a 31-foot long side inlet
weir. An 85-foot long energy dissipating basin will be constructed
at the downstream end of the channel.

Below the high velocity channel, runoff from the upper agricultural
fields is designed to be intercepted by a 5,800-foot long diversion
channel set at 0.20 to 0.35 percent grade. Except for 500 feet of
reinforced concrete channel adjacent to Wainee Reservoir, the
channel is proposed to be earthen with grass lining and 3 to 1 side
slopes. Refer to Figure 3 and Figure 4, Section B. Riprap

d |
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protected inlets will be provided where the diversion intercepts a
drainageway.

It is noted that alternative typical channel sections may be
considered based on design and operations and maintenance
criteria. Such alternatives may include the application of shotcrete
along the earthen banks to provide added stability against erosion,
as well as to reduce operations and maintenance requirements.
Additionally, shotcrete channel sections may be considered to
reduce the overall width of the channel and reduce right-of-way
requirements. These alternatives are further discussed in Chapter
VI of this document.

Three (3) sediment basins are proposed to be constructed along
the diversion to trap sediment. The basins will have a total
capacity of 4,000 cubic yards or approximately 4,000 tons of gravel
and finer sediment.

Five hundred feet of reinforced concrete channel is proposed to be
installed near the base of Wainee Reservoir embankment to reduce
right-of- way needs. The rectangular reinforced concrete channel
will generally be 20 feet wide and 10 feet in depth. Refer to
Figure 3 and Figure 4, Section C.

Debris Basin at Kauaula Stream

A debris basin is proposed to be installed at the junction of the
grass-lined diversion channel and Kauaula Stream. The debris
basin will trap boulders and cobbles transported by the high
gradient Kauaula Stream. The basin is designed to be a flow-
through structure with no flood storage or detention capability.
Debris storage capacity will be approximately 7,100 cubic yards or
9,240 tons. Refer to Figure 3 and Figure 5, Section D.

The debris basin will be partially excavated with a horseshoe
shaped earth embankment that rises a maximum of 10 feet from
the natural ground. Rock riprap chutes will convey flows from the
diversion and from Kauaula Stream into the debris basin.

Two (2) weir outlets from the debris basin will be used. The
Kauaula Stream outlet will be set at 28 feet amsl and have a weir
length of 50 feet. The outlet will smoothly transition to the existing
improved channel that extends up from the Pioneer Mill bridge just
upstream of Honoapiilani Highway and to the Puamana channel.
The second outlet to the south will be set at 26 feet amsl and have

d |
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a weir length of 34 feet. A reinforced concrete chute with a stilling
basin will convey flow into the grass-lined outlet channel. Initial
flows from the basin will be routed toward the second outlet. At the
100-year peak discharge, the flows will be divided almost evenly
between the two (2) outlets.

4. Kauaula Stream

Kauaula Stream, downstream of the debris basin, is currently
concrete-lined to adequately convey flows through the Puamana
Condominium project. This channel from the Pioneer Mill bridge
seaward will not be improved by the project. The debris basin will
virtually eliminate the coarse terrigenous sediment that is presently
deposited in the Puamana area of the existing channel.

5. Second Outlet

The floodwater diversion system from Kauaula Stream to the
second outlet consists of 3,600 feet of grass-lined waterway, a
sediment basin, a culvert under Honoapiilani Highway, and a
discharge outlet at the shoreline. The channel cross section is
designed to be trapezoidal with a 65-foot bottom width and an
average depth of 10 feet. Refer to Figure 3 and Figure 5, Section
E. The channel will be set at an approximate grade of 0.3 percent
and flow into a rock riprap sediment basin 110 feet long and 58
feet wide. The culvert under Honoapiilani Highway is proposed to
be a 4-bay box culvert approximately 48 feet wide and 11 feet high.
The runoff will then flow onto a concrete apron and a rock riprap
spillway which will extend makai f the certified
shoreline. See Figure 6.

PROJECT IMPLEMENTATION

The estimated cost of the proposed project is approximately $12.0 to

$14.0 million. The implementation of the project is anticipated to occur
upon receipt of necessary approvals and approval of Federal and County
funds. ltis anticipated that project construction will take 24 to 36 months
to complete.

Inasmuch as the proposed action will utilize Federal and County monies
and will require wor
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prepared in accordance with Chapter 343, Hawaii Revised Statutes;

concurrently under the Federal National Environmental Policy Act.

in the Conservation District (for the second
Environmental Impact Statement (EIS) will-behas been

and will

E. OPERATIONAL RESPONSIBILITIES

1.

County of Maui

The County of Maui will be responsible for acquiring the necessary
permits, licenses, and other entitlements to install the proposed

structural measures in the floodwater diversion system.

The County of Maui will be responsible for financing all non-federal
costs, obtaining rights-of-way, contracting, and maintaining
coordination with federal and state agencies. The County will be
responsible for designing and inspecting all road crossings or
modifications to road crossings made necessary by the plan.
Relocation of pipelines and utility lines will also be the responsibility
of the County. The County of Maui will finance its portion of the
costs from its general fund.

12'



U.S. Department of Agriculture, Natural Resources
Conservation Service (NRCS)

Federal assistance for installing the proposed project will be
provided under the authority of the Watershed Protection and Flood
Prevention Act, Public Law 566, 83rd Congress, 68 Stat, 666, as
amended (PL-566).

The NRCS will be responsible for securing all PL-566
appropriation, preparing all designs for the flood protection works
of improvement, and providing construction inspection services for

the flood protection works.

F. OPERATION, MAINTENANCE AND REPLACEMENT

1.

Conditions for Providing Assistance

A fund-obligating Project Agreement will be executed by the County
of Maui and NRCS prior to the issuance of the invitations to bid for
each construction phase. Preparation of this Draft EIS document
and project permitting does not constitute a document for obligation
of PL-566 or other funds. Financial or other assistance furnished
by NRCS in carrying out the plan is contingent upon appropriation
of funds for this purpose.

The Sponsors will ensure full conformance with County, State, and

Federal laws and regulations.

Operation, Maintenance and Replacement

The operation, maintenance, and replacement (OM&R) of structural
measures will be the responsibility of the County of Maui. Prior to
signing a project agreement, an Operation and Maintenance
Agreement will be entered into by the County and NRCS. The
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agreement will be based on the NRCS National Operation and
Maintenance Manual 180-V of June 1982 and Amendments and
will provide guidelines for operation, maintenance, and replacement
of each structural measure. At the time of signing the agreement,
the County will assure NRCS that it has adequate staffing and

equipment to carry out their maintenance responsibilities.

All works of improvement will be inspected annually and after
unusually severe events or conditions to determine the
maintenance required. The inspection party will consist of
representatives of the County of Maui and the West Maui Soil and
Water Conservation District. NRCS representatives will participate
in the inspections during the first five (5) years following project
completion. The County will prepare a report for each inspection
and submit a copy to NRCS.

The following describes the essential elements of the OM&R
responsibilities of the County.

1. Grass-lined Diversions: Grass lining is to be kept viable
through irrigation and fertilization and mowed to prescribed
length. Obstructions to channel flow such as debris, large
rooted plants, trash, and sediment deposits are to be
removed. Scoured areas and scour causes are to be
corrected. Sideslopes must be maintained.

2. Concrete channels: Adequate backfill must be maintained
along exterior sidewalls. Weepholes are to be kept free of
obstructions. Assure surfaces are aligned and show no
signs of stress. Monitor concrete channel sidewalls and
floor for signs of damage from debris or cavitation scour and
repair when necessary.

3. Sediment and debris basin: Maintain adequate storage
capacity. Clean out at regularly scheduled intervals and
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when storage limits are neared. County landfills or storage
sites will accept clean soil material.

The average annual cost for OM&R is estimated to be $260,000.00
for the proposed action.

Further discussion between the project sponsors and the County
of Maui will be required to finalize the OM&R budget and

responsibilities.
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Description of the
Existing Environment



A.

PHYSICAL SETTING

1.

Surrounding Uses

The proposed floodwater diversion system traverses lands formerly
cultivated in sugarcane. Lands surrounding the project include
residential, agricultural, and public/quasi-public uses. Starting in
the north at the inlet basin are existing single-family residences
along Lahainaluna Road. To the east lie large acreages of former
agricultural lands which are now fallow except for a 50-acre section
in mixed crop agricultural use. Continuing south to Kauaula
Stream and to the west lie former sugarcane fields, which are now
fallow, and the former Wainee Village site, a plantation camp
whose last remaining structures were demolished in late 1999.
Continuing south along the diversion system to the second ocean
outfall and to the west lie the Honoapiilani Highway, single- and
multi-family residences, Puamana Park, and the Pacific Ocean
beyond. The Lahaina Aguatic Center and the Lahaina Recreation
Center are located along Honoapiilani Highway, west of the

proposed project alignment.

The proposed site of the West Side Resource Center is located
west or makai of the flood diversion system alignment (in the
vicinity of the former Wainee Village site). This 5.0-acre site will be
developed as a homeless resource center and provide long-term

affordable rental housing and emergency/transitional housing.

The alignment of the proposed Lahaina Bypass Highway lies to the
east of the diversion channel. Refer to Figure 1.
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Hydrogeology

The West Maui volcanic rock: have been subdivided into the
Wailuku, Honolua, and Lahaina series. The West Maui volcano
first built an oval shield-shaped dome of primitive olivine basalt in
layers averaging 15 feet thick. The dome reached a height of
approximately 7,000 feet above the sea during the Wailuku series.
The Wailuku basalts are very permeable and yield water freely.
Dike complexes (a parallel group of closely spaced dikes) in the
higher elevations confine water far above sea level. Streams which
cut into the dikes are spring fed and are perennial. The Honolua
lavas are andesites and soda trachytes characterized by platy
cleavage faces which contain small specks of feldspar. The layers
of Honolua lavas average approximately 75 feet in thickness and
form a protective veneer over the easily eroded dome of Wailuku
basalts. There is a thin interbedded layer of red soil ranging from
several inches to 5 feet in thickness between the two (2) volcanic
series. The Lahaina volcanic series is comprised of lava flows
emitted after erosion approached the present stage. All Lahaina
lava flows lie on the dry leeward side of West Maui near Lahaina.
They usually lie on gravel deposits and are comprised of pictritic
basalts and nepheline basanite. (Stearns and MacDonald, 1942).

The geomorphology of the project area is characterized by three
(3) features. The first feature are deep canyons and valleys such
as Kauaula Valley, which have been formed by stream erosion
caused by water flowing over steep surfaces, the presence of
alternating layers of resistant and nonresistant rock and high
rainfall in the higher elevations and low rainfall in the lower
elevations. The second feature are domes ranging from 100 to
600 feet in height and from 1,000 to 3,000 feet in diameter such as
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Puu Hipa and Puu Mahanalua Nui. These domes are composed
of trachyte and closely related rocks and are formed by lava being
squeezed from a small vent. The third feature are the flow-slope
plains, as represented by the agricultural lands along the lower
western flank of the West Maui Mountains, with grades ranging
from three (3) to six (6) percent and conforming closely to the

underlying lava flows. (Stearns and MacDonald, 1942.)

Basal ground water floats on salt water and underlies a peripheral
belt approximately one and a half (1%) to four (4) miles wide inland.
The basal water table stands about one (1) foot above mean sea
level near the coastline and rises at a rate of approximately two (2)
feet per mile inland. The high level water table is confined in the
dyke complexes in the Wailuku basalt layers in the higher

elevations. (Stearns and MacDonald, 1942.)




Climate

Like most areas of Hawaii, West Maui's climate is relatively uniform
year-round. The region’s tropical latitude, its position relative to
storm tracts and the Pacific anticyclone, and the surrounding ocean
combine to produce this stable climate. Variations in climate

among different regions, then, is largely left to local terrain.

In Lahaina, August is historically the warmest month with an
average high temperature of approximately 88 degrees Fahrenheit
and average low temperature of 70 degrees Fahrenheit. January
is normally the coolest month of the year with an average high
temperature of 80 degrees Fahrenheit and an average low
temperature of approximately 62 degrees Fahrenheit.

The Lahaina Watershed has a very steep rainfall gradient due to
the proximity of the mountains to the ocean. In general, average
annual rainfall varies from 15 inches at the coast to 300 inches in
the mountains, only four (4) miles inland.

Rainfall at Lahaina is highly seasonal, with most precipitation
occurring from November to April when winter storms hit the area.
Precipitation data for 2001 shows that on average, January was the
wettest month, with 3.49 inches of rainfall, while May, August,
September, and October were the driest with no rainfall at all.
Total precipitation at Lahaina for the year was 6.11 inches. This
was a (-)13.89 inches departure from normal (Maui County Data
Book, 2001).

The winds in the region are also seasonal. The northeasterly

tradewind occurs 80 percent of the time during the summer, and
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just 50 percent of the time in the winter with average wind speeds
of approximately 10 miles per hour. However, wind patterns vary
on a daily basis, with tradewinds generally being stronger in the
afternoon. During the day, winds blow onshore toward the warmer
land mass. In the evening, the reverse occurs, as breezes blow

toward the relatively warm ocean.

Topography and Soils

The land surrounding the proposed floodwater diversion system is
characterized by gently sloping topography and generally slopes in
a westerly direction towards the ocean. Elevations within the
project area range from approximately 153 feet above mean sea
level (amsl) in the north to approximately 1.5 feet amsl in the south
at the second channel outlet.

At a regional scale, the Lahaina subwatershed rises from the
Pacific Ocean to 2,561 feet amsl and the Kauaula subwatershed
rises from the ocean to 5,220 feet amsl. The coastal areas of both
subwatersheds are relatively flat and have been developed for
residential, commercial and public/quasi-public uses. The area
above the developed flatland to about the 1,400 foot elevation is
gently sloping with an average slope of 10 percent and was
formerly used for growing sugarcane. The remaining upper area
of the Lahaina subwatershed is steep and was formerly used for
sugarcane or pasture. The upper portion of the Kauaula
subwatershed is mountainous with deeply incised canyons and is

part of the West Maui Forest Reserve.

Underlying the proposed floodwater diversion system project site

are soils of the Pulehu-Ewa-Jaucas association with deep, nearly
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level to moderate sloping, well-drained and excessively drained
soils that have a moderately fine textured to coarse-textured
subsoils or underlying material. See Figure 7. The specific soils
types are as follows: Ewa (EaA) silty clay loam with 0 to 3 percent
slopes; Wainee (WxB) very stony silty clay with 3 to 7 percent
slopes; Wainee (WxC) stony silty clay with 7 to 15 percent slopes;
Wainee (WyC) extremely stony silty clay with 7 to 15 percent
slopes; Pulehu (PpA) silt loam with 0 to 3 percent slopes; and
Pulehu (PtB) cobbly clay loam with 3 to 7 percent slopes. Runoff
on the Ewa soils is very slow and erosion hazard is slight. Runoff
on the Wainee soils is slow to medium and erosion hazard is slight.
Runoff on the Pulehu soils is slow and erosion hazard is no more
than slight. See Figure 8.

In 1977, the State Department of Agriculture established a
classification system for identifying Agricultural Lands of
Importance to the State of Hawaii (ALISH), primarily, but not
exclusively, on the basis of soil characteristics. The three (3)
classes of ALISH lands are: “prime”, “unique”, and “other”. As
reflected by the ALISH map for the Lahaina area, the proposed
floodwater diversion system project site traverses lands which have
been classified in the “Other” important agricultural land category
and lands which have been classified in the "Prime" agricultural
land category. Approximately 24.0 acres of "Prime" and 13.0 acres
of "Other" important agricultural land will be required for the
proposed project. The remaining 5.0 acres of land required for the
proposed project are within lands that have not been classified.
See Figure 9.
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Flood Zone

As indicated by the Federal Emergency Management Agency's
(FEMA) Flood Insurance Rate Map (FIRM) panel 0163C (August
3, 1998) the proposed floodwater diversion system is located within
a Special Flood Hazard Areas (SFHA) designated as Zone C, Zone
A4 and Zone B. See Figure 10. Zone C is areas of minimal
flooding; Zone A4 is areas within the 100-year flood with Base
Flood Elevations ranging between 36 plus or minus feet amsl to 53
plus or minus feet amsl; and Zone B is areas within the 100-year

flood with average depths less than one foot.

Flora, Fauna and Wetlands Habitat

A large portion of the lands surrounding and within the proposed
floodwater diversion system was utilized for sugarcane cultivation
until Pioneer Mill Company, Ltd. terminated its sugar operations in
September 1999. A portion of the proposed project also borders
the site of the former Wainee Village, a plantation camp whose last
remaining structures were demolished in October 1999. Since
then, introduced species of grasses, weeds, shrubs, and trees have
occupied the lands surrounding and within the proposed floodwater
diversion system. A narrow strip of vegetation, including haole koa
brush and kiawe trees, are found on both banks of Kauaula
Stream.

The region’s avifauna include a host of introduced species,
including the Japanese White-eye, Zebra Dove, Cardinal, Spotted

Dove, and Common Myna. Fhe—-Golden-plover—(Kolea)y—Black-




U d | - . L L

Brealavater

Q lederal bmerge £¢ gen S U

*-’M

[}
\
N
N
Ay
3,

kY

Approximate
Project

Alignment

i

Control
Channel

Figure 10 Lahaina Watershed Flood
| Control Project
Flood Insurance Rate Map

Prepared for: County of Maui, Department of Public

Works and Environmental Management

MUNEKIYO

NOT TO SCALE

GA, INC.




common to the project area include rats, mice, and mongoose.

The only known plant or animal species listed or proposed by the
Federal government as endangered or threatened that occur in or
near the proposed project area are the Hawaiian green sea turtle
(Chelonia mydas) and the Humpback whale (Megaptera
novaeangliae).

According to local residents, Hawaiian green sea turtles are
frequently sighted along the Lahaina coastline. This was confirmed
by reconnaissance of the marine macrobiota and water quality
conditions by Brock and Grigg, in 1989 and 1991, respectively. An
important resource in the intertidal habitat fronting the project site
are the locally developed stands of algae which is an important
forage food for the threatened turtl




Endangered Humpback whales are seasonally present in

nearshore waters from approximately December through May. Calf
rearing and reproductive activities often occur in proximity to the
reefs fronting the watershed.

Critical habitat for any listed, proposed, or candidate species has

not been designated or proposed within or near the project area.

In the upper reaches, Kauaula Stream is perennial, while in the
project area, the stream flows only during times of heavy rain. The
Commission on Water Resource Management's Hawaii Stream
Assessment does not rank Kauaula Stream for aquatic resource
values nor for outstanding riparian resource values and ranks the

recreational resource values of the stream as "limited".

Coastal Environmental Setting

The coastal processes, marine water quality and nearshore
biological investigations for the proposed project were carried out
by Sea Engineering, Inc. (SEl). Field work was carried out in
March/April, 2002. See Appendix A. A summary of the SEIl
assessment follows.

a. Coastal Morphology
The project shoreline, located on the southwest flank of the

West Maui Mountains trends northwest-southeast. Makila
Point (Puamana) is a deltaic cobble point that forms a
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prominent salient at the outlet of Kauaula Stream. To the
north, the shoreline curves back into an embayment
approximately 1,500 feet across. In this area, the coast is
characterized by seawalls with no beaches. The Front
Street beaches begin where sand returns at the north side
of an embayment and continues to the Lahaina Yacht
Harbor.

South of Makila Point, the Puamana subdivision continues
for about 2,000 feet. The fronting shoreline is narrow sand
and cobble beach. The beach at Puamana Park extends
south for approximately 800 feet and pinches out a small
rocky headland. The second outlet is located approximately
100 feet south of the headland. The shoreline south to
Launiupoko Wayside Park is mostly rocky and very close to
the Honoapiilani Highway.

The bathymetry appears relatively even between Launiupoko
to Makila Point. A gentle slope of 1 vertical to about 50
horizontal exists between the shore and the 15-ft contour
depth. The bottom slope then steepens to about 1 to 25
between the 15-ft depth and the 60-ft depth. North of Makila
Point, between the point and the yacht harbor, a narrow
fringing reef stands 600 to 1,000 feet offshore. The
nearshore bathymetry south of the point consists of
gradually shoaling terrain with isolated coralline limestone
outcrops and sand. The small headland south of Puamana

Park appears to be matched by an offshore rock and cobble
shoal.

s




Winds

Winds on Maui are heavily influenced by the island
topography. The project site is located on the west coast of
Maui, and is sheltered from direct exposure to the northeast
tradewinds by the West Maui mountains. Light and variable
winds often predominate nearshore in the Lahaina region,
and will follow a diurnal cycle associated with thermal
gradients with onshore sea breezes commonly blowing at

mid-day during typical tradewind conditions.

The Lahaina region is directly exposed to Kona winds
blowing from the south-southwest to west. Periods of Kona

winds are generally of short duration (1 to 3 days).

Waves

The project site is almost completely protected from both
northeast tradewind waves and North Pacific swell by the
island of Molokai and a portion of the island of Maui. The
islands of Lanai and Kahoolawe offer partial shelter to the
project area from southern swells and Kona storm waves.
The most prevalent wave approach direction to Lahaina is
from the southwest. The southern swell with deep water
wave heights of 1 to 6 feet occur about 53 percent of the
time and may occur throughout the year, but are most

common during the months of April through October.

Storm Waves

There are two (2) distinct types of storms that typically affect
the Hawaiian lslands, these are Kona storms and tropical

storms and hurricanes. Kona storm waves approach from
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the south to the west. Hurricanes are spawned in the
eastern tropical Pacific Ocean and travel westward. Wave
heights up to 12 feet were reported at Lahaina during
hurricane lwa (Grigg, 1983). High waves during hurricane
Iniki (1992) damaged or destroyed numerous boats moored
in the Lahaina Roadstead, and resulted in considerable
erosion of the west facing Lahaina and Kaanapali
shorelines.

Tsunamis

Tsunamis, or seismic sea waves, are primarily generated by
submarine earthquakes and earth movement with
magnitudes greater than about 6.5 on the Richter scale.
Loomis (1978) reports tsunami wave heights ranging from 6
to 11 feet in the vicinity of the project area for tsunamis
occurring in 1946, 1957 and 1960. The predicted 100-year
recurrence interval tsunami water surface elevations in the
project area have been determined to range from 8 to 10
feet, based on methodology described in the Manual for
Determining Tsunami Runup Profiles on Coastal Areas of
Hawaii (USACE, 1978).

Currents

Sea Engineering, Inc.’s studies indicate the general
characteristics of the currents in the project area can be
summarized as follows.

1. The prevailing currents are semi-diurnal reversing
tidal currents. The coastal current sets primarily
parallel to the shore, with little cross-shore movement
except for wind-induced surface currents which
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generally have an offshore component during
prevailing tradewind conditions. During Kona winds,
the surface waters can be expected to be held
against the shore.

2. Some previous studies and "local knowledge" report

reversing tidal currents with a slow net transport to
the north. The 1988 SEI data show a net transport to
the south, and data from the present study show net
transport to the north. The net flow thus appears to
fluctuate. The causes of this are not known, although
it could be due to either spatial location, or to very
long period cycles that have yet to be determined.

3. Current speeds appear to increase with offshore
distance. North flowing current speeds also appear
to increase with location from south to north, toward
Makila Point. South flowing currents appear to
increase from north to south, away from Makila Point.

4, Ebb tide currents consistently flow to the northwest,
and flood tide currents flow to southeast, however,
there are variable phase lags between tide stages
and current flow. (Sea Engineering, Inc., 2002, page
20.)

Sediment Transport

Hawaii beaches are formed primarily from calcareous sands
derived from offshore reef organisms. Usually only a very
small percentage of beach sediment is derived from
terrigenous sources. However, a sand sample coliected
near the second outlet site at Waianukole by Sea
Engineering, Inc. during the field investigations, showed 67
percent carbonate (i.e., 33 percent terrigenous) and a
sample collected on Front Street beach to the north showed
46 percent carbonate (54 percent terrigenous). These are
unusual percentages that indicate that much of the beach

sediment in the project reach is derived from terrigenous
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sources. Wave generated sediment transport processes
allow sediments discharged from Kauaula Stream to be
transported north to the Front Street beaches, and, to a
lesser degree, south to Puamana Park and beyond.

The watershed plan incorporates sediment settling basins
that are projected to reduce total annual sediment outflow by
about 25 percent. Sediment outflow at Kauaula Stream will
be reduced by about 52 percent, from 1,850 tons per year,
to 960 tons per year. The sediment basins will also be
designed to capture all stones larger than 6 inches in
diameter. Sediment discharge in the area between Lahaina
Harbor and Kauaula Stream will change from about 3,400
tons to no sediment discharge with the diversion and
sediment basins in place. Presently, about 310 tons of
sediment are discharged near Puamana Park, this sediment
will be diverted to the second outlet, where the discharge
will increase to approximately 3,280 tons per year.

Stream Fish Habitat

The proposed project will not affect fish rearing habitat of the lower
reaches of Kauaula Stream since this section of the stream is a

cement rock masonry channel with a concrete channel bottom

which is dry throughout the year except during periods of heavy

rainfall. The cobble/boulder bed of the unimproved upper reach is

also usually dry. Except for the tidal backwater in the improved
outlet channel, no fish habitat exists in the project-affected reaches
of Kauaula Stream.
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The marine biology field work as carried out in

August 2002. The scope of the marine biology assessment
was to extend the efforts of the previous marine studies
undertaken by Grigg in 1983, 1986 and 1991 for the Lahaina
Watershed Plan. Six () sites (A, B, A, B', C' and D’) in the
project area were relocated as accurately as practical from
earlier descriptions. See Figure 11.
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focused on coral cover rather than species richness, fishes
and algae in concordance with Grigg’'s earlier reports. A
summary of the results of the marine biology assessment by
Sea Engineering, Inc. follows.

e———Sites-A-and-B

The nearshore reef ecosystems at Sites A and B are
comprised of similar faunal assemblages but different
structural elements. Site A is characterized by a
shallow reef flat with low coral cover from shore to
the reef crest. Outside of the surf break, the reef is
well developed out to a depth of approximately 36
feet. At Site B, waves break generally closer to shore
due to the absence of a reef crest and flat. Low coral
cover typifies the habitat close to shore. Outside of
the breakers, the reef is moderately well developed to
a depth of approximately 36 feet.

The number of coral species recorded at both sites
remained fairly constant. Fish and algae appeared to
increase in richness between Grigg’s surveys and the
present study. See Fable—
data for each species of algae, coral and fish are

Enumerated

presented in Appendix A.
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NUMBERS OF SPECIES AT SITES A AND B
IN 1982, 1983, 1991 AND 2002

Site A Site B
Group
1982 1983 1891 2002 1982 1983 1991 2002
Coral 10 9 12 8 6 6 8 8
Algae 12 13 9 17 8 8 9 19
Fish 38 32 - 50 38 30 - 54

Source: Sea Engineering, Inc. 2002

d———Sites-Ato-D’

The nearshore reef ecosystems at Sites A', B, C’ and
D' are very similar and consist of a gently sloping
fringing reef tract grading into sand and eventually
giving way to beds of algae (Halimeda incrassata).
Coral cover is very poor close to shore and becomes
patchy until approximately 10 foot depth. At
approximately 10 to 20 foot depth, there is a
From 20 to 30 foot

depth, large sand patches form a belt between the

moderately well developed reef.

fringing reef and the deeper Halimeda incrassata
fields.

Halimeda beds whenever there is some form of

Occasional patch reefs are found in the
substrate relief.
The number of coral and fish species recorded at all

four (4) sites remained relatively constant. However,

the number of fish species appeared to be lower at"
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Site D' in 1986. Algae species appeared to increase
between Grigg's surveys and the present study
except for Site D'. See Table-2

NUMBERS OF SPECIES AT SITES
A’, B’, C and]

D’ IN 1986 AND 2002

Coral 6 3 5 3 7 4 3 3 3
Algae 9 20 9 22 9 17 12 11 12
Fish 25 23 22 23 16 29 10 - 30

Source: Sea Engineering, Inc. 2002
Note: Site D’ was also surveyed in 1991.

Enumerated data for each species of algae, coral and
fish are presented in Appendix A.

The number of coral and fish species at Sites A and
B appear higher than at Sites A’ through D'. See
The number of algae species
appears to remain relatively constant at all sites
except D’, which supported slightly lower numbers of

algae.
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NUMBERS OF SPE IES AT SITES

Coral 8 3 3 4 3
Algae 17 19 20 22 17 12
Fish 50 54 23 23 29 30

Source: Sea Engineering, Inc., 2002

From a spatial perspective, Site A has significantly
better coral cover than the other sites. Site B has
significantly less coral cover than Site A, but more
than Site A'. The lower coral cover at Site B
compared to A may be a result of the presence of
Kauaula Stream discharge at this site. There is no
statistical difference between Site B and Sites B, C’
and D'. Generally, Sites A’ through D’ have low coral
cover compared to Sites A and B, although they do
not appear to differ from each other. The number of
coral species appears relatively constant among the
six (6) sites and through time, with the suggestion
that Sites A and B may have more than Sites A’
through D'.

f——Marine-Maeroalgae

A total of five (5) species of culturally important
marine macroalgae (i.e. seaweed or "limu") were

found during the 2002 survey work. These species

43'



10.

are used locally as a traditional food source. They
were Dictyopterus plagiogramma (limu lipoa),
Asparagopsis taxiformis (limu kohu), Ulva Fasciatus
(palahalaha), Codium spp. (wawae‘iole), and
Enteromorpha spp. (‘ele‘ele). Of these, palahalaha is
probably the least used today. At the site closest to
the proposed second outlet site (D), two (2) out of
the five (5) culturally important species were found
(imu lipoa and limu kohu). None of these species
were observed at Site B, which is where Kauaula

Stream discharges.

Water Quality

An assessment of the inshore and offshore water quality in the
project area was carried out by Sea Engineering, Inc. See
Appendix A. The field work for the water quality assessment was
conducted in March and April, 2002. Water samples were
collected at four (4) ocean stations and three (3) shoreline stations
in the vicinity of the Puamana channel outlet and off Puamana
Park. An additional set of samples were collected in April, 2002
further southward along the coast. The results of the water quality
analysis in the project area are summarized as follows.

a. Temperature and Salinity

Temperature and salinity showed small variation from place
to place. Temperatures ranged from 24.3 to 26.2 degrees
Celsius. Salinity measured in the range from 34 to 36 parts
per thousand (ppt). The reading measurements were
sufficient to establish that no great influence from terrestrial

drainage or groundwater seepage was evident in the
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samples taken.

Dissolved Oxygen

Dissolved oxygen (DO) values measured in March, 2002
were normal in the range of 92 to 115 percent saturation
(percentage present as a function of oxygen solubility at the
given temperature and salinity).

pH

The pH values in the March 2002 samples measured 8.1
with very little variation and is very ordinary for sea water
samples.

Turbidity and Suspended Solids
Turbidity and total suspended solids (TSS) are measures of

the concentrations of fine particulates in the water. Turbidity
is a measure of the light reflecting off the small particles and
TSS is the dry weight of the suspended material. Both
turbidity and TSS tended to show greater variability than any
of the other parameters measured in the water quality
analysis. Turbidities measured from spot samples ranged
from 0.44 to 15.6 ntu, with the highest values always at
inshore locations. Suspended solids varied from 1.8 to 223
mg/l and appear to reasonably correlate with the turbidity
values.

Nutrients
Nutrients are measured because of the influence these
chemicals have on growth rates and abundance of

phytoplankton and benthic algae. Excessive benthic algal
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growth washing up on West Maui beaches has been a
serious problem for a number of years. Nutrient (ammonia,
nitrate + nitrite, total nitrogen, and total phosphorus) values
collected in March and April 2002 off the project coastline
tended to be low and not particularly variable from place to
place.

Chlorophyil
The measurement of chlorophyll in water samples provides

an estimate of the relative abundance of phytoplankton.
Chlorophyll values measured were somewhat variable. Low
values (range 0.04 to 0.73 ug/l) characterized all of the
offshore stations in the March sample while elevated values
characterized the inshore samples. Low values obtained in

the April sample characterized all of the values obtained

(inshore and offshore).




11.

12.

Mineral Resources

There are no identified mineral resources within the proposed
project channel.

Archaeological Resources

As previously indicated, lands surrounding and within the proposed
project channel were formerly utilized for growing sugarcane, while
the remaining portion of the proposed project channel is situated
within the limits of the former Wainee Village.

An Archaeological Inventory Survey by Xamanek Researches was
undertaken to identify archaeological resources within the project
area. Field work was carried out over a six (6) week period
between August and September 2002.

A pedestrian portion of the inventory survey did not locate any
surface structural remains. A total of 86 backhoe trenches were
excavated during the course of the archaeological inventory survey.
One (1) previously unrecorded site (Site 50-50-03-5239) was
identified during the course of the inventory survey. This site
consists of an in situ human burial that was located during
subsurface testing. The remains appeared to be a flexed burial,
placed in a pit, suggesting a native Hawaiian burial. A preservation
plan was prepared for the burial find and approved in principle by
the Maui/Lana’i Islands Burial Council. No recognizable precontact

cultural layers were found during the subsurface testing. See
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14.

15.

Appendix "B".

Air Quality

The Lahaina region is not exposed to adverse air quality
conditions. There are no point sources of airborne emissions in the
immediate vicinity and the air quality in the vicinity of the proposed
project is considered good. Motor vehicles are the primary source
of indirect emissions in the region.

Noise Characteristics

There are no significant fixed noise generators in the vicinity of the
proposed project channel. Existing background noise in the project
area is attributable to vehicles travelling along Honoapiilani
Highway, as well as vehicles on Lahainaluna Road proceeding to
or from Princess Nahienaena Elementary School, Lahaina
Intermediate School, and Lahainaluna High School.

Scenic Resources

Elevations of the proposed project channel range from about 153
feet amsl at its northern intake channel to sea level at the second
outlet to the south. The West Maui Mountains are visible to the
east of the proposed project channel, while the town of Lahaina,
the Pacific Ocean, and the offshore island of Lanai, are visible to
the west of the project area.

B. COMMUNITY SETTING

1.

Land Use and Community Character

The vast majority of lands in West Maui are either State designated
"Conservation" or "Agricultural". Generally, "Conservation" lands

occupy the higher elevations and along the shoreline, while the
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"Agricultural” district spans the middle ground. The major
exception to this trend is the Honolua Stream area where the
"Conservation" district extends from the higher elevations down to
sea level.

"Urban" designated lands occupy the lower elevations along the
coast. Kapalua and Kaanapali contain Community Plan
designations reflective of their resort nature. The communities of
Kahana and Napili contain a mixture of resort, residential and
business uses. Lahaina, meanwhile, encompasses a diverse mix
of land uses, including residential, public/quasi-public, business,
light industrial, recreational and agricultural uses.

The town of Lahaina is the commercial center for West Maui. The
town contains several shopping centers and retail business areas,
and serves as a hub for the region’s residential housing.

West Maui's attraction can be attributed to its year-round dry and
warm climate, complemented by many white-sand beaches and
scenic landscape. Visitor accommodations are located in Lahaina
and the resort communities of Kaanapali, Kahana, Napili, and
Kapalua. The State of Hawaii's Kapalua-West Maui Airport at
Mahinahina links the region to Oahu and other neighbor islands.

Diversified agriculture and pineapple fields occupy much of the land
in the West Maui region. Pioneer Mill Company cultivates their
agricultural lands in the Kaanapali area with seed corn. Maui Land
& Pineapple Company’s fields span along the slopes of the West
Maui Mountains north of Lahaina. Within the Lahaina Watershed
approximately 1,262 acres of agricultural land were formerly used
for the production of sugarcane. However, the majority of these
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lands are fallow and only approximately 50 acres are used for
diversified agriculture, such as sweet corn, bananas, papayas and
coffee.

Population
In 2000, the population of the island of Maui was 120,038, with

17,748 persons (15 percent) of the island’s population residing in
West Maui. Since 1970, West Maui has seen an increase in
population, with the population increasing from about 5,500
persons in 1970, to approximately 10,300 persons in 1980, and to
about 14,600 persons in 1990.

West Maui's annual average population growth over the last three
(3) decades has kept pace with that of Maui County. The year
2000 County population was 128,241, compared to a 1990
population of 100,374.

Demography

The overall West Maui population in 2000 differed from the County
in terms of age and ethnic distribution as reflected in Fable
Table 5. West Maui had proportionally a larger eligible labor

force.

As noted in the preceding table, 66 percent of West Maui's
population were in the labor force ages between 20 to 64 years of
age, while County-wide 61 perceht of the population were in this
age category. West Maui had a slightly higher median age of 39.3
years, when compared to the County-wide median of 36.8 years.
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AGE AND ETHNICITY

Maui County West Maui
Population 128,094 17,748
Age

Under 5 7 percent 7 percent

5t0 19 21 percent 17 percent

20 to 44 37 percent 42 percent

45 to 64 24 percent 24 percent
65 and older 11 percent 10 percent
Median age 36.8 years

39.3 years

F

Caucasian 34 percent 55 percent
Japanese 10 percent 5 percent
Hawaiian 9 percent 6 percent

Filipino 17 percent 13 percent
All Others 30 percent 21 percent

Source: U.S. Census Bureau, 2000,

Household and Family Characteristics

In 2000, West Maui contained 5,951 households, accounting for 14
percent of all of Maui County’s 43,507 households. The average

household sizes in Maui County and West Maui were 2.91 and
2.79 persons, respectively.

In terms of the proportion of family households, 69 percent of Maui
County’s households in the year 2000 were family households. In
West Maui, 67 percent of the total households comprised families.
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Based on 1990 household income information, West Maui's poverty
rate of 3 percent for that year was one-half the County-wide rate.

Housing
West Maui’'s 2000 housing stock of 10,314 units had a vacancy

rate of 52 percent, which was higher than the County-wide rate of
23 percent. West Maui's housing vacancy rate stems from units

reserved for visitor use and secondary homes of absentee owners.

County-wide, owners lived in 58 percent of the occupied homes.
Owner occupancy tended to be slightly higher in West Maui, with
60 percent of the units being owner-occupied.

Housing values in West Maui were noticeably higher than those of
the County-wide housing supply. Whereas the median home
valuation for December 2002 in Maui County was $400,891.00,
Lahaina’s median was $477,500.00 (Realtor Association of Maui,
February 2003). The region’s median monthly rent of $776.00 was
more than $100.00 above the County median of $658.00.

Labor Force

As of December 2002, the unemployment rate for Maui County and
the island of Maui stood at 4.1 percent and 3.9 percent,
respectively (State Department of Labor and Industrial Relations,
February 2003).

In terms of the profile of employed persons, West Maui generally
follows the County-wide trends for the labor force characteristics
shown in Table-6
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LABOR FORCE CHARACTERISTICS l

Occupational Category Maui County West Maui
Agriculture 3 percent 1 percent
Manufacturing 2 percent 1 percent
Construction 4 percent 4 percent
Transportation, 6 percent 3 percent
Communication and Utilities
Trade 21 percent 22 percent
Banking, Finance 4 percent 4 percent
Hotel 14 percent 27 percent
Other Services 16 percent 12 percent
Government 9 percent 4 percent
Self-Employed 21 percent 22 percent

Source: SMS, 2002 l

In terms of the profile of employed persons, more West Maui

workers were employed in the hotel service industry (27 percent)
when compared to the County-wide profile (14 percent). Because
of West Maui’'s emphasis on hotel service jobs, all other job sectors
exhibited slightly lower participation rates.

Economy

The economy of Maui is heavily dependent upon the visitor
industry. The dependency on the visitor industry is especially
evident in West Maui, which is one of the State’s major resort
destination areas. As such, a community of tourism service sector
workers has developed in the area. This group includes former
sugar company workers and their families, younger mobile workers,
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and immigrants from Asia and other Pacific Islands.

Agriculture, another component of the West Maui economy, is
handled by Pioneer Mill Company, Ltd. and Maui Land & Pineapple
Company, Inc. Until the closure of sugarcane -cultivation in
September 1999 and coffee in 2001, Pioneer Mill cultivated most
of its approximately 6,700 acres of fee simple and leased lands
with sugarcane and coffee. Pioneer Mill is currently in the process
of diversifying its agricultural operations by utilizing portions of its
lands for seed corn in the Kaanapali area. Kamehameha Schools
presently leases approximately 50 acres of its land in the Lahaina
area for diversified agriculture and plans to expand its agricultural
leases.

Pineapple fields cultivated by Maui Land & Pineapple Company
also remain an important component of the region’s agricultural

base.

Police and Fire Protection

The proposed project is within the Lahaina Police Station service
area, which services all of the Lahaina district. The Lahaina
Station is located in the Lahaina Civic Center complex at Wahikuli,
and was built in the early 1970’s. The Lahaina Patrol includes 54
full-time personnel, consisting of one (1) captain, one (1) lieutenant,
seven (7) sergeants, and 39 police officers. The remaining six (6)
personnel consist of public safety aides and administrative support
staff.

Fire prevention, suppression and protection services for the
Lahaina District is provided by the Lahaina Fire Station, also
located in the Lahaina Civic Center, and the Napili Fire Station,
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located about 9 miles to the north of the project site. The Lahaina
Fire Station includes an engire and a ladczr company, and is
staffed by 30 full-time personnel. The Napili Fire Station consists

of an engine company including 15 full-time firefighting personnel.

Medical Facilities

The only major medical facility on the Island is Maui Memorial
Medical Center, located midway between Wailuku and Kahului.
The 196-bed facility provides general, acute, and emergency care
services.

Private medical offices, however, are found in West Maui. For
example, regular hours are offered by the Maui Medical Group,
Lahaina Physicians, West Maui Healthcare Center, and Kaiser
Permanente Lahaina Clinic.

Recreational Facilities

West Maui is served by numerous recreational facilities offering
diverse opportunities for the region’s residents. These facilities
include several County parks and beach parks in West Maui.
Approximately one-third of the County parks are situated along the
shoreline and are excellent swimming, diving, and snorkeling
areas. In addition, Kaanapali and Kapalua Resorts operate world-

class golf courses which are available for public use.

Recreational facilities in the vicinity of the project site include the
Lahaina Aquatic Center, West Maui Youth Center, and the Lahaina
Recreation Center. The Lahaina Aquatic Center contains an
Olympic-size swimming pool, a children’s wading pool, a paved

parking lot, and office and storage space, as well as facilities
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containing showers, restrooms, and changing rooms. The West
Maui Youth Center provides a building for youth activities, as well
as paved parking and an outdoor playground and basketball court.
The Lahaina Recreation Center includes baseball fields and
playfields for soccer and football, as well as restroom and paved
parking facilities.

In addition, just west of the proposed project channel in the vicinity
of the former Wainee Village, Amfac/JMB Hawaii has completed
site work for a 13-acre park which will be dedicated to the County
of Maui and will expand the existing Lahaina Recreation Center
facilities. The park, which is nearing completion, will include
playfields, landscape plantings, restroom facilities, and paved
parking areas.

Lahaina's coastal environment offers many recreational
opportunities for residents and visitors. Many tourism-based
businesses also rely on shoreline and marine resources for their

operation.

Fishing by shorecasting and netting is practiced in the nearshore
ocean waters near the outlet of Kauaula Stream and Makila Point.
Edible seaweed collecting, octopus fishing, and spearfishing occur
on the adjacent reef flat. During periods of wave activity, the area
is a good location for surfing and several instructors use it on a
daily basis to teach the sport.

An inventory of Maui's coral reefs, published by the Corps of
Engineers, documents excellent visibility in deeper waters off

Lahaina Town, with extensive coral cover. This water quality
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characteristic is important to the commercial diving charter and
glass-bottom boats operating out of Lahaina Harbor.

Educational Facilities

The State of Hawaii, Department of Education operates four (4)
public schools in West Maui: Lahainaluna High School; Lahaina
Intermediate School; King Kamehameha Il Elementary School; and
Princess Nahienaena Elementary School. All of the public schools
are located within the Lahaina Town area.

The region is also served by privately operated pre-elementary and
elementary schools.

C. INFRASTRUCTURE

1.

Roadways
Honoapiilani Highway

Honoapiilani Highway (State Highway 30), the principal arterial
roadway in West Maui, provides north-south regional mobility and
access to communities in the region. For most of its length,
Honoapiilani Highway operates as a two-lane arterial roadway with
median left-turn lanes provided at major intersections. From
Lahaina Town (just south of Dickenson Street) to the Honokowai
Stream Bridge, Honoapiilani Highway functions as a four-lane
arterial roadway. In the vicinity of the proposed project channel,
Honoapiilani Highway has a posted speed limit of 35 mph.

Lahainaluna Road

Lahainaluna Road is a two-lane County roadway providing east-
west access from Front Street in the west to Lahainaluna High

School in the east at approximately 600 feet amsl. The proposed
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project intake basin is located south of Lahainaluna Road at
approximately 153 feet amsl. The posted speed limit on
Lahainaluna Road in the vicinity of the project is 20 miles per hour

(mph).

Lahaina Bypass

The proposed Lahaina Bypass Highway from Launiupoko in the
south to Honokowai in the north is located to the east of the
floodwater diversion system. The Environmental Impact Statement
for the Lahaina Bypass has recently been accepted by the
Governor. This project is anticipated to be developed in phases
with the Phase | improvements to begin in late 2004. The roadway
section from Lahainaluna Road south to approximately 1,000 feet
north of Launiupoko Point would initially consist of two (2) travel
lanes and a separate northbound truck-climbing lane. This
roadway section is located approximately 500 feet mauka (east)
from the proposed floodwater diversion channel from Lahainaluna
to Kauaula Stream and approximately 1,500 feet (mauka) of the
proposed floodwater diversion channel south of Kauaula Stream.

Where the proposed highway traverses drainageways, within the
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project subwatersheds, the existing drainage pattern will be
maintained by construction of culvert structures to allow runoff to
flow under the highway. The intent of this "pass-through" system
is to ensure that the functional characteristics of the flood diversion

project is not adversely impacted by the future roadway.

Dickenson Street Extension

The County of Maui, Department of Public Works and

Agricultural Roads (Non-Public)

There are a number of non-public roads in the vicinity of the

floodwater diversion system which formerly were used for cane
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hauling roads and other agricultural related accesses within the
project area. In particular, Aholo Road provides access to
Kamehameha Schools and Pioneer Mills’ agricultural lands and the
Kauaula Road is a traditional road serving Kauaula Valley
residents. The proposed floodwater diversion system traverses
these and a number of other non-public roads along its alignment
corridor. Early consultation with the owners and users of these
non-public roads has taken place and maintenance of future
access through the floodwater diversion system for agricultural
purposes and for the residents of Kauaula Valley has been
accommodated in the proposed flood control project. See
Figure 12.

Water

The West Maui region is served by the County's Department of
Water Supply domestic water system. The County water system
services the coastal areas from Launiupoko to Kaanapali and from
Honokowai to Napili. The County's system includes both surface

and groundwater sources.

The source of water for Lahaina are five (5) deepwells located
above Alaeloa and referred to as Napili Wells A, B, and C, and
Honokahua Wells A and B. These wells are supplemented by
water treatment plants above Honokowai and Lahainaluna High
School that draws surface water from the Honolua Ditch and
Kanaha Valley. Several miles of 12- and 16-inch lines and two (2)
in-line booster stations convey water from these sources to
consumers in Lahaina.

Storage is provided by a 1.5 million gallon (MG) storage tank
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above Wahikuli and a 1.0 MG tank on Lahainaluna Road.
There is an 8-inch line on Shaw Street. This line connects to a 12-
inch line on Mill Street that loops back to an 8-inch line on the west

side of Honoapiilani Highway.

West Maui is also served by other private water systems serving
the Kaanapali Resort and Kapalua Resort areas and the

Launiupoko and Olowalu areas.

Wastewater Systems
The County’'s wastewater collection and transmission system and

the Lahaina Wastewater Reclamation Facility (LWRF)
accommodate the region’s wastewater needs. The LWRF, located
along Honoapiilani Highway just north of Kaanapali Resort, has a
design capacity of 9.0 MGD.

Solid Waste
Residential refuse collection is provided by the County’s Solid

Waste Division. Private refuse collectors provide solid waste
disposal services for commercial and institutional accounts. With
the exception of the Hana region, residential and commercial solid
waste from throughout the island is transported to the Central Maui

Landfill at Puunene.

A refuse transfer station located at Olowalu accepts household and
green wastes, as well as used oil, for transport to the Central Maui
Landfill in Puunene. The disposal of commercial and institutional

refuse is not permitted at the Olowalu transfer station.
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5.

Drainage

a.

Existing Watershed and Drainage Conditions

The proposed project alignment gently slopes in an easterly
to westerly direction and varies in elevation from about 153
feet amsl at its northern extent to approximately 1.5 feet
amsl at the outlet of the second channel where it crosses

under Honoapiilani Highway and discharges into the ocean.

The proposed project is situated within the lower limits of the
5,250-acre Lahaina Watershed. The Lahaina Watershed is
made up of three (3) subwatersheds: the Lahaina
subwatershed covers an area of 2,140 acres; the Kauaula
subwatershed covers an area of 2,780 acres; and the
subwatershed draining into the second outlet channel covers
an area of 330 acres.

The Lahaina subwatershed rises from the Pacific Ocean to
an elevation of 2,561 feet amsl. The coastal area of the
subwatershed is relatively flat and has been developed for
residential and commercial uses. The area above the
developed flatland to about the 1,400 foot elevation is gently
sloping and was formerly utilized for growing sugarcane.
The remaining upper area of the Lahaina subwatershed is
steep, rising to an elevation of 2,561 feet amsl and was

previously utilized for sugarcane cultivation or pasture use.

There are no streams or large well-defined drainageways in
the Lahaina subwatershed. Runoff generated in the former
sugarcane fields above Lahaina Town is conveyed by

numerous small gullies through the former sugarcane fields
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and cane haul roads, through culverts under Honoapiilani
Highway, and into Lahaina Town where it drains into the
ocean or ponds in low spots in the vicinity of Malu-ulu-o-Lele
Park and commercial areas around Front and Wainee
Streets and dissipates through infiltration or evaporation.
The storm drainage system within Lahaina Town consists of

short, limited capacity culverts which outlet to the ocean.

Kauaula Stream is the major drainageway through the
Kauaula subwatershed. The stream, which originates on the
western slopes of the West Maui mountains at an elevation
of 5,220 feet amsl, follows a westerly course through the
subwatershed discharging into the ocean at the Puamana
channel located at Makila Point. The upper reaches of the
stream are perennial, while in the lower reaches in the
vicinity of the proposed project area, the stream is

intermittent.

The contributory drainage area above the proposed project
channel contains two (2) former irrigation reservoirs. The
first reservoir is located mauka of the proposed project in the
vicinity of the former Wainee Village, while the second
reservoir is situated approximately 2,000 feet upslope of the
proposed project. The lands within this area were previously
planted in sugarcane and are bisected by several dry north-
south irrigation ditches. With the exception of a 50-acre
area in diversified agricultural use, the remaining lands are
now fallow due to the termination of Pioneer Mill’s
sugarcane cultivation operations in 1999. The proposed

project will not impinge upon the irrigation reservoirs.
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Interim Improvements

WMSWCD, with assistance from NRCS, recently
constructed an interim diversion channel mauka of the
proposed project approximately two (2) miles in length from
Lahainaluna Road to Kauaula Stream. The diversion
channel connects to the reservoir located near the former
Wainee Village. The reservoir was converted into a
catchment basin and runoff flows downslope in a
southwesterly direction to Kauaula Stream. A second
shorter diversion channel was constructed to pick up the
runoff from Lahainaluna Road and from the upper diversion
channel. The lower diversion channel empties into a large
catchment basin and spills over into an existing drainage
sump south of the Lahaina Aquatic Center. The County of
Maui provided funding in the 2002/03 fiscal year for
additional improvements to the catchment basin to contain
storm runoff and sediment. These interim measures will be
replaced by the proposed project.

In addition, Kamehameha Schools and the State of Hawaii,
Department of Land and Natural Resources, with design
support from NRCS, have worked cooperatively to terrace
portions of their lands above Lahainaluna Ditch to prevent
erosion and manage storm runoff.

6. Hydrology

a.

Storm Runoff

Revisions to the 1992 storm runoff analyses were carried
out by U.S. Department of Agriculture, Natural Resources
Conservation Service (NRCS) in October 2002 to account
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for the changes in land use due to the closure of Pioneer
Mill and the cessation of sugarcane cultivation in the
Lahaina Watershed. The hydrological reevaluation resulted
in increase peak discharge in the Lahaina Subwatershed
while peak discharge in the Kauaula Subwatershed
remained generally unchanged from the 1992 Watershed
Plan. See Appendix C.

The results of the October 2002 stormwater runoff
calculation are displayed in Jable-6

LAHAINA WATERSHED PEAK STORM DISCHARGES, 2002
' (Cubic Feet/'Second)

2 year 5 year 10 year 25 year 50 year 100 year
Qcean Discharge at 723 1,590 2,338 3,320 4,037 4,773
Puamana
Ocean Discharge at 765 1,683 2,478 3,714 4,753 5,824
Second Outlet

|Source: USDA, NRCS, October 2002. l

b.

Sediment Discharge

Sediment discharge from the former sugarcane fields in the
Lahaina Subwatershed will increase because of the changes
in land use and runoff volume. Therefore, the earlier
estimated quantities of sediment yield from the Lahaina
Subwatershed was revised with the increased runoff
quantities. As the sediment basins along the diversions are
designed to limit flow velocity, the sizes of the basins have

been enlarged accordingly.
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C.

Storm Discharge
The discharge rate as a function of time for a 2-year storm

in the project area is shown in Figure 13. Sea Engineering,

Inc. describes the discharge flow activities as follows.

"The shape of the curve is typical for a storm
in this area, and also applies to the 5-year and
10-year storms. The discharge event lasts
about 26 hours. Discharge slowly builds
during the first 9 hours of the storm, and then
increases 6-fold in the next 1 to 2 hours. The
peak discharge occurs about 10.5 hours after
the onset of the rain and lasts less than 30
minutes. Discharge rate declines rapidly on
either side of the peak. The peak 6-hour
average discharge rate is about 45 percent of
the absolute peak flow, but accounts for 63
percent of the total discharge volume of the
storm." (Sea Engineering, Inc., 2002, page 43)

lists the peak and peak 6-hour average
discharges for the 2-, 5- and 10-year discharge events which
were used to assess discharge plum impact at the second
outlet.
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SECOND OUTLET DESIGN DISCHARGE RATES

2-year storm 5-year storm 10-year storm

Peak discharge rate

(cfs) 765 1,683 2,478

Peak 6-hour average
discharge rate (cfs) 341 751 1,106

l Source: Sea Engineering, Inc. 2002, I

7. Electrical, Telephone and CATV Service

Electrical, telephone, and cable television (CATV) services for the

West Maui region are provided by Maui Electric Company, Ltd.,
Verizon Hawaii, and Hawaiian Cablevision Company, respectively.
Power is currently available along Lahainaluna Road and on Shaw
Street up to the Lahaina Aquatic Center.
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Potential Impacts and
Mitigation Measures



A.

IMPACTS TO THE PHYSICAL ENVIRONMENT

1.

Land Use

The proposed project will provide a 100-year level of flood
protection to a benefitted area which includes single- and multi-
family residential land uses, business and commercial land uses,
public/quasi-public land uses, and agricultural and former
agricultural land uses. Viewed in this context, the potential impacts

to surrounding properties from the proposed project are positive.

The floodwater diversion system wil, however, require
approximately 42 acres of land for installation of the floodwater
diversion channel and related structures. Of this total,
approximately 24 acres of land classified as “Important” agricultural
land and approximately 13 acres of land classified as “Other”
important agricultural will be lost due to the proposed project.
However, commitment of the 24 acres of land in the “Important”
category are not considered significant in light of the 1,262 acres
of potentially productive agricultural land in the Lahaina Watershed
and the flood protection benefits accrued to residents, businesses
and public/quasi-public resources downstream of the diversion

channel.

Discharge Plume Modeling

Plume transport and mixing in coastal waters is a complex process
that depends on physical characteristics of both the discharging
and ambient waters. To evaluate these processes and possible
plume impacts to the environment, Sea Engineering, Inc. applied
the numerical model CORMIX 3 to the second outlet discharge at
Waianukole. 1§ :




See Appendix A.

The CORMIX 3 model computes the position of the center of the
plume as it is transported away from the discharge point, the
concentration and dilution at the center of the plume, and the
plume width and thickness.

The floodwater diversion system is designed to accommodate flows
generated by a 100-year storm event. However, since the impacts
to ocean processes, water quality and marine biology are caused
by recurring events of shorter intervals, the 2-year, 5-year and 10-
year storm events were calibrated for modeling purposes to assess
project impacts. The results of the modeling analysis are
summarized in Fable-8

plume are described as follows.

3. The characteristics of the discharge

"The plume generated by storm discharge will initially
mix rapidly with the ambient water and flow directly
offshore 500 to 1,000 feet. Beyond this, the plume
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forms a thin surface layer that is transported by
ambient currents, mixes slowly, is attached to the
shoreline, and spreads and thins due to buoyant
forces. The zone of possible impacts, therefore, is
directly offshore of the outlet, where the low salinity
plume directly contacts the seafloor. The areas of
seafloor that are possibly directly impacted by the
storm plumes are 52,424, 116,332 and 121,708
square feet for the 2, 5 and 10-year storms,
respectively. Beyond this, the plume generally does
not contact the seafloor, but forms a thin surface layer
that should have little impact on the marine
environment. The surface plumes are predicted to
meet the State water quality standard of being within
10 percent of ambient salinity (31.5 ppt) within about
17 to 21 hours." (Sea Engineering, Inc., 2002, pages
45-46).

‘ SUMMARY OF MODELING RESULTS

2-Year Storm 5-Year Storm 10-Year Storm
Peak Discharge Rate (cfs) 765 1,683 2,478
6-Hour Average Discharge 341 751 1106
Rate (cfs) ;
Area of seaflows
impacted by pl 52,424 116,332 121,708

salinity less than 28 ppt
(square feet)

Time for plume to meet
salinity water quality 17.3 19.7 20.7
standards (hours)

" Source: Sea Engineering, Inc., 2002. “

3. Flora and Fauna

Vegetation on the lands surrounding and within the proposed
project channel include weeds, grasses, shrubs, and trees. The
scrub vegetation within the proposed project channel developed
following the abandonment of sugarcane cultivation and the

72l



demolition of the remnant structures in the former Wainee Village.
There are no known rare, endangered or threatened species of
flora in the vicinity of the proposed project channel that will be
adversely affected by the proposed action.

The indigenous species of avifauna in the proposed project area
are the Golden-plover (kolea), Black-crowned Night Heron
(‘auku‘u), and the Hawaiian Owl (pueo). Kolea are generally found
on mudflats, lawns, and fields, while, ‘auku‘u frequent water

features such as ponds, streams, marshes and lagoons, and pueo

hunt rats and mice in the open fields. These species of avifauna

Moreover, since only 42 acres of land will be directly utilized for the
proposed floodwater diversion channel, of which approximately 36
acres will be maintained as a grassed earthen swale, the impact on
habitat of the kolea, ‘auku‘u, and pueo are not considered to be
significant.

Both the Grigg study (1991) and the Sea Engineering, Inc. study
(2002) concludes the proposed project will not adversely impact the
green sea turtle or humpback whale. The Sea Engineering, Inc.
report states:

"Grigg (1991) concluded that the proposed project
would not pose any significant negative impacts to
endangered or threatened species in the area
including the Hawaiian green sea turtle, Chelonia
mydas. The shoreline in the area of the proposed
second drainage outlet is mostly rocky, with only
narrow deposits of sand and virtually no sand
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backshore where turtles might lay eggs. Inland from
the shore deposits of mostly rounded stones and
rocky outcrops, is an eroding embankment that rises
steeply to the highway. Thus, turtles would utilize this
area only for feeding on algae covered hard bottom
off the shore. Changes in the abundance and types
of algae due to the second outlet will likely occur over
a limited area that should not significantly alter the
turtle population.

With respect to humpback whale (Megaptera
novaeangliae), these animals would never inhabit the
shallow nearshore waters directly off the proposed
drainage outlet or the waters close in where turbidity,
influenced by runoff might be high. The purpose of
the project is to reduce flooding and, through a series
of settlement and debris basins, reduce the amount
of sediment discharged from the Lahaina watershed.
Therefore, the impact on the waters offshore where
whales seasonally occur should be one of no change
or improved water quality." (Sea Engineering, Inc.,
2002, page 72)




No impacts to federally-listed endangered or threatened species

are expected from the implementation of the proposed project.
Informal consultation in conformance with Section 7 of the Federal
Endangered Species Act has been initiated with the U.S. Fish and
Wildlife Service and the U.S. National Marine Fisheries Service.

In consideration of the five (5) species of “limu” (seaweed used
locally as a food source) identified in the project area, two (2) of
the culturally important species (limu lipoa and limu kohu) were
found at Waianukole, the site of the second outlet. Since salinity

and nutrient levels affect algal communities, these species willmay
be impacted by the pulses of freshwater and nutrients in the
second outlet stormwater discharge. The impact is estimated to be
limited to an approximate area of 121,708 square feet based on a
10-year storm event. Overall, removal of discharge from the
Lahaina and Makila Point area where all five (5) species of limu
were found, will offset the local impact on the two (2) species near
the second outlet site.

The Lahaina area has experienced blooms of nuisance algae
caused by exceptional blooms of algae which are washed up onto
area beaches in great windrows. Various studies have looked into
the relationships between terrestrial sources of nutrients and the
coastal waters (Tetra Tech, 1993; Soicher and Peterson, 1996;
DeCarlo and Dollar, 1996; Kinetic Laboratories, 1997; Dollar and
Andrews, 1997; and Dollar et al., 1998). The studies suggest that

groundwater inputs are more significant than episodic stream
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inputs. Therefore, the proposed project is not anticipated to have

a significant impact on benthic algal growth in the project area.

Shoreline and Coastal Processes

The proposed floodwater diversion system is estimated to reduce
total annual sediment outflow by approximately 25 percent. In the
evaluation of shoreline and coastal processes, Sea Engineering,
Inc., assessed the impacts and mitigation measures of the
proposed project as follows.

a. The Front Street Beaches were found to be composed of a
high percentage (54%) of terrigenous sediment. Less
terrigenous sand supply from Kauaula stream may
eventually impact these beaches. Reduced sediment
discharge, however, may also invigorate the coral reef
habitat in the area and thereby increase the production of
reef derived marine sediments (carbonate) to nourish the
beaches. Mitigation measures may require a coastal
management process that would include measurement of
beach changes and institution of nourishment programs if
necessary. |f beach loss does become a problem over the
long term, sand-sized sediment trapped in the project
sediment basins can be placed on the beaches. This effort
would be aided by designing the sediment basins to
segregate the sand-sized sediment from finer silts and clays
(Sea Engineering, Inc., 2002, page 72.)

b. Slow changes may also occur at Makila Point as cobbles
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and boulders that form the point are transported by storms
while new material will be retained in the sediment and
debris basins. In the long term, this change may be
mitigated by feeding the system with cobbles and boulders
trapped in the basins. (Sea Engineering, Inc., 2002, page
73.)

C. At the second outlet site at Waianukole, most of the
suspended sediment in the discharge will move offshore with
the discharge plume, however, a general increase in
turbidity can be expected. High wave events should help to
re-suspend and disperse turbidity-causing silts and clays.
In the long term, new beaches may form in the vicinity due
to the influx of sandy sediment from the discharge. (Sea
Engineering

Nearshore Reef Ecosystems

During sugarcane cultivation, it was estimated that an average of
3,400 tons of sediment were annually discharged into the ocean
area between Lahaina Harbor and Kauaula Stream. Although most
of the sediment remained in suspension and was transported away
from the area by currents, larger sediment particles and sediment
aggregates were deposited on the reef.

The proposed floodwater diversion system with the second marine
outlet, will greatly reduce freshwater and sediment discharge at
Lahaina and at Makila Point. Negative environmental effects due

to both suspended silts and clays and sands and gravel will
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therefore be reduced at these locations. The proposed project will
have a positive impact on the nearshore reef ecosystem at these

locations.

The proposed project is estimated to reduce total annual sediment
outflow by approximately 25 percent. Sediment discharge in the
area between Lahaina Harbor and Kauaula Stream is estimated to
be reduced from approximately 3,400 tons per year to no sediment
discharge with the flood control system and sediment basins in
place. Sediment outflow at Kauaula Stream and Puamana channel
is estimated to be reduced by approximately 52 percent, from
approximately 1,850 to approximately 960 tons per year. The
approximately 310 tons of sediment per year discharged near
Puamana Park will be diverted to the second outlet, where
discharge will increase to 3,280 tons per year.

The presence of a second outlet at the coastline at Waianukole,
approximately 3,600 feet to the south of the Puamana outlet, will
cause an impact over a generally smaller nearshore area
(approximately 121,701 square feet based on a 10-year flood) than
currently impacted by sediment discharge. Based on the marine
biology of the second outlet site (D’) the coral cover is very poor
close to the shore and becomes patchy until approximately the 10
foot depth. The numbers of fish species and algae species are
lowest at the second outlet site (D’). Overall, based on the current
conditions, the proposed project will result in a net beneficial impact
to the nearshore reef ecosystém resulting from an estimated total
sediment discharge reduction of approximately 1,320 tons per year
throughout the project area.
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Archaeological Resources

An archaeological inventory survey was completed for the
proposed action. The overall scope of the inventory survey
covered the corridor that was nearly two (2) miles long and ranged
from 150 to 250 feet in width. One previously unidentified burial
was located during testing. The Site 5239 burial retains its
significance under both Criterion “d” and Criterion “e” of the Federal
and State historic preservation guidelines. Criterion “d” is defined
as having yielded, or is likely to yield, important information for
research on prehistory or history. Criterion “e” is defined as having
an important traditional cultural value to the native Hawaiian people
or to another ethnic group of the state due to associations with
traditional cultural practices once carried out, or still carried out, at
the property or due to associations with traditional beliefs, events
or oral accounts. Passive “as is” preservation is recommended for
this burial site.

A conceptual preservation plan was reviewed by the Maui/Lana'i
Islands Burial Council. The conceptual plan which calls for in-place
preservation of the Site 5239 burial, was tentatively approved,
assuming that the County of Maui chooses a grass-lined swale
design and the burial site is located within the project right-of-way.
It is also recommended that archaeological monitoring be carried
out during construction of the Lahaina Watershed Flood Control
Project. This step will help mitigate adverse effects to any
significant material culture remains and/or human burials that may
be contained in untested portions of the project corridor. Interim
protection measures will be carried out by the County of Maui to
protect the burial until adoption of a final preservation plan.
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Pursuant to Section 106 of the National Historic Preservation Act

(1966), a Memorandum of Agreement with the State Historic

Preservation Division will be executed to outline procedures for

identification of, preservation of, and if required, mitigation of

effects on cultural material and/or human burials that may be

discovered during project installation in untested portions of the

project corridor.

Cultural Impact Assessment

a.

Settiement Context

The Lahaina District was considered to be a favorable place
by high chiefs because of its natural resource qualities and
its proximity to Lana‘i and Moloka'i (Rosendahl, 1994). The
majority of lands up to approximately the 700-foot elevation
comprised a nearly continuous band of agricultural and
related habitation features. Initial development of the field
systems likely occurred between AD 1200 to 1400.
Seasonal dryland agricultural practices eventually evolved
to year-round cultivation as water diversion and distribution
improvements were implemented.

Historical accounts document Lahaina as an important
population center. Such accounts note the continued
presence of agriculture through the early 1800’s. Crops

included taro, potatoes, yams and sugarcane.

With the decline of the whaling industry, which brought a
new populace to Lahaina, the sugar industry began to
evolve. The sugar industry was developed in the mid-1800’s
and over the next few years, further developed with the
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eventual consolidation of multiple smaller mills into what is
known today as Pioneer Mill Company, Ltd. As with other
sugar plantation communities, the late 1800's and early
1900’s saw the rapid expansion and growth of the Pioneer
Mill Company. In the early part of the 20" century, Pioneer
Mill controlled approximately 12,500 acres of land (Xamanek
Researches, 2000). A 1919 map by W.E. Wall further
reveals that approximately 15,000 acres were under
sugarcane cultivation by Pioneer Mill (Rosendahl, 1989.)
Sugar cultivation areas extended from Ukumehame to

Honokowai.

In addition to sugar, pineapple was established as a viable
commercial crop in West Maui. Baldwin Packers opened a
cannery in Lahaina in 1919 to provide the product
processing component of the pineapple industry. Pineapple
cultivation lands are generally delineated from Honokowai,
north to Honokohau.

The historic significance of Lahaina Town itself is well
documented. Lahaina was the home of Kahekili until his
death in 1794 (Spenser Mason Architects/Austin Tsutsumi
& Associates, Inc., 1988). It became the home of
Kamehameha 1 and was designated the capital of the
Hawaiian Kingdom until 1843. Evidence of this historic era
is apparent today, and includes remnants of Kamehameha's
Brick Palace which was built at Lahaina Harbor in 1803 (Belt
Collins & Associates). The restoration of Moku‘ula, the royal
residence of King Kamehameha Ill, is further evidence of the

historic significance of Lahaina to the former Kingdom of
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Hawaii. Today, Lahaina is designated a National Historic
Landmark.

Floodwater Diversion System Location and Physical
Parameters

The proposed floodwater diversion system for the Lahaina
Watershed encompasses lands formerly cultivated in
sugarcane. The alignment lies at elevations ranging from
approximately 153 feet amsl at the northern intake terminus,
to sea level in the vicinity of the second outlet. The only
major mauka-makai gulch crossing in the proposed project
area is the Kauaula Stream.

Cultural Impact Considerations

With regard to the Kauaula Stream which will be traversed
by the proposed floodwater diversion channel, it is important
to recognize that streams have influenced day-to-day living
practices by virtue of their water resource values. Stream
waters were crucial for irrigation of taro lo‘i (patches), as well
as other traditional agricultural crops.

The marine resources in the area were also culturally
important. Fishing and gathering "limu" (seaweed) were and
are currently important to the sustenance and economy of
the Native Hawaiian population.

Cultural implications of more recent plantation era use of
lands in the vicinity of the proposed floodwater diversion
system should also be considered. Such uses include the

former Waine'e Village site. Unpublished interviews of
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former Waine'e Village residents provide an indication of the
kinu of lifestyle experienced at plantation era camps in the
project vicinity. Interviews conducted by Munekiyo & Hirags,
Inc. (on behalf of Amfac), in connection with the historical
documentation of the Waine'e Village, involved former
residents who resided in the plantation camp between the
mid-1920’s to the mid-1960's.

The camp lifestyle, as conveyed by informants, reflect early
plantation worker housing environs, with recreational and
local retail needs provided within the camp. For example, a
pool hall, small store, and social hall were a part of the
camp make-up. Vegetable trucks would come through the
camp, allowing residents to buy locally grown produce.

The camp and individual homes were equipped with
conveniences considered appropriate to the time. A
community bath house, kerosene and wood-burning stoves,
outdoor toilets, and lanterns for lighting were part of the
camp “fixtures”. Families raised their own chickens, pigs,

and vegetables as a means of supporting themselves.

Residents working on the plantation experienced demanding
working conditions. Typical work days would start as early
as 4:30 A.M. Despite the hard labor faced by residents, life
in the camp was remembered with fondness. A close-knit

community and cohesive family groups contributed to these
memories.

The experiences of the former Waine'e Camp residents
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typify the kind of life experienced by Lahaina residents
during the sugar’s prosperous years.

Informant Data

Further interviews with knowledgeable informants were
conducted during the preparation of the Draft EIS to obtain
a broader range of cultural resource perspectives in the

proposed project area.

Four (4) interviews were held in Lahaina on June 10, 2002.
The interviews were with Na Kupuna O Maui (represented
by William Waiohu and Paul Keahi), Tammy Harp and Isaac
Harp. The interviewees were referred by the Office of
Hawaiian Affairs, Maui Office, as cultural informant contacts
in West Maui. An interview with Ke'‘eaumoku Kapu was held
in Lahaina on August 2, 2002. Mr. Kapu and members of
the Kapu Ohana live in the Kauaula Valley. The following

are summaries of the interviews.

(1) William Waiohu

William Waiohu was born in West Maui at
Ukumehame. His father is William Waiohu who was
born in Olowalu. His mother was born in Wailuku.
William is very familiar with the proposed project
area, having lived in Lahaina all his life. William lived
in Wainee Village from 1950 to 1971. William is a
member of Na Kupuna O Maui and is also on the
Maui/Lanai Islands Burial Council.

William worked in the sugarcane fields in the Lahaina
area for Pioneer Mills for 47 years, where he was a
bulldozer operator. His job was to clear the fields
after harvest and get the area ready so the fields
could be “dressed” prior to planting. He recalled that
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(2)

as well as clearing the fields, they also built flood
diversion channels to control storm water runoff.
William mentioned that when the area was in
sugarcane cultivation, a system of diversion channels
played an important role in flood prevention. He
retired in 1998.

William is not aware of any cultural practices that are
or have been carried out on the upland slopes of the
proposed project. With respect to cultural resources
within the project area, William felt that the area
around Kauaula Stream may have cultural resources.
However, from the time he remembers, the area was
in sugarcane cultivation.

Paul Keahi

Paul Keahi, affectionately known as “Uncle Moon”,
was born and raised in Lahaina. His mother is Emily
Haia Keahi who was born in Lahaina. His father was
born in Hoolehua on the island of Molokai. In his
early years Paul lived near Mala Wharf. He lived in
Wainee Village from 1966 to 1998. He is presently
retired and living in Waiehu. He is a member of Na
Kupuna O Maui.

Paul worked for Pioneer Mills for 47 years in the
sugarcane fields in the Lahaina area. His job on the
sugar plantation was to "dress" the fields prior to
planting which involved taking the rocks out of the soil
after the bulldozer had ploughed the fields. Paul
mentioned the field crews also dug storm runoff
diversion channels, as well as dressing the fields. He
thought that the diversion channels were very
important to control storm runoff. The slopes were
steep so the diversion channels would help take the
water away.

Paul was not aware of any cultural practices that are
or have been carried out in the project area. Asked,
“If the Lahaina floodwater diversion system project
went ahead, what precautions should be taken?”, he
mentioned that the outlets should be located in areas
where there are no coral reefs for it is important to

protect the marine resources.
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Tammy Harp

Tammy Harp was born and raised in Lahaina, on the
island of Maui, Hawaii, and is a 7th generation
resident. Her family, both paternally and maternally,
have resided in Lahaina for 9 generations. She is a
member of various committees and organizations
related to Hawaiian culture and marine resources.
She is a board member of the Mala Wharf Fishing
and Recreational Association. the Lahaina Open
Space Society, and is the Native Hawaiian cultural
seat alternate for the Northwestern Hawaiian Islands
Coral Reef Ecosystem Reserve Advisory Council.
Tammy has been actively involved in sustainable
fishery management and marine resource issues for
over a decade as a member of various advisory
bodies to the Western Pacific Regional Fishery
Management Council, and she has been invited to
speak before the U.S. Coral Reef Task Force. On
December 4, 2000, Tammy introduced President
Wiliam J. Clinton on-stage at the National
Geographic Auditorium in Washington, D.C. for the
public announcement of the Northwestern Hawaiian
Islands Coral Reef Ecosystem Reserve designation.
The Reserve is the second largest marine protected
area in the world, for which her husband Isaac wrote
the Draft management plan in 1999.

Tammy has a long family history of fishing in her
family. Her mother, the late Mary Neizmen, was a
well-known Hawaiian music entertainer. Many in the
Lahaina/West Maui community also knew her as the
“Limu Lady" for her sharing of prepared limu
(seaweed) dishes. Mary harvested limu and other
traditional seafood throughout the West Maui coastal
area and passed her knowledge on to Tammy, who
continues these practices today. Tammy's father,
Gilbert Neizmen, Sr.,, came from a family who
cultivated taro in the Kahoma/Kanaha Valleys above
Lahaina and harvested ’opelu (mackerel scad) in the
Lahaina Roadstead area. Author, Bob Krauss’ book
"Here's Hawaii” lists some of the family’s fishing
activity, including fishing for 'opelu with the "opelu
mama” or Great Barracuda. Mr. Neizmen has fished
the nearshore and offshore waters around Maui,
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Lanai, Molokai, and Kaho'olawe for various pelagic,
shallow and deepwater bottomfish species since he
was a child, and continues to do so today. He is also
a lifelong throw net fisherman and harvests ’opihi
(impets) and ‘'aama crab from the coastline.
Tammy's parents harvested seafood for home
consumption, family gatherings and not for
commercial exploitation.

Tammy’'s knowledge of the Lahaina Flood Control
Project stems from her participation in community
meetings, and more recently consultation meetings
with Project Impact Maui, an emergency response
assessment initiative sponsored by the County of
Maui. One such meeting was to address community
concerns regarding flooding impacts in the Waine'e
Street area between Prison and Shaw Streets.
Tammy recalls that some years ago the Lahaina
Flood Control Project issue was brought up, and that
Ms. Mary Helen Lindsey stated in one of the local
papers that the Puamana Park area was not a good
area for a drainage outlet for the project. Ms. Lindsey
expressed concern for the limu and several fish
species that were harvested in the area by the local
people.

Tammy was not aware of any cultural practices taking
place on the upland siopes of the project area in
recent years. She said the area was in sugar
cultivation for many years. She does remember her
paternal grandmother telling her about graves that
were to the right side of Lahainaluna High School in
or near the fields below Pu’'u Pa’'u’Pa’'u (Mount Ball)
where the large L is. She was also unaware of any
historical mountain trails within the project area. She
felt that the Kaua'ula Stream could be significant in
regards to potential cultural resource sites. She
identified the area along the shore from Puamana to
Launiupoko as a culturally important limu, reef fish,
and other marine life harvesting area, as well as a
nursery for some juvenile reef species and shark
pups.

Tammy’s main concern with the proposed project is
the impact it may have on the marine environment
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and feels that water from heavy rains should be kept
on the land as much as possible. Tammy did note
that the county’s proposed homeless resource center
will be built in the proximity of the now abandoned
Waine'e Plantation Village (a.k.a. Lahaina Pump).
She also noted the presence of a potential sediment
basin (old lua) located behind the old Plantation
village.

Tammy felt that the residences located in the vicinity
of the intake basin near Lahainaluna Road would be
negatively impacted by the project and so would
those residences along the first proposed sediment
basin along the Paunau residential area where a
potential continuation of Dickenson Street might be
built in the future.

Isaac Harp

Isaac Harp was born in New Orleans, Louisiana in
1957 and moved to Hawaii shortly after the death of
his father in 1964. Isaac’s mother is pure Hawaiian
and comes from a fishing family from Honokohau ki,
Kona, HI. lIsaac is married to Tammy (Neizman)
Harp, 7th generation Lahaina resident. Isaac has
lived in Lahaina since 1985.

Isaac is actively involved in a number of Native
Hawaiian environmental organizations, and he
currently serves as

1) Kako'o (Helper), Na Kupuna 0 Maui;

2) Member of the Board of Directors,
llio'ula’okalani;

3) Citizen-At-Large and Vice-Chair, Northwestern
Hawaiian Islands Coral Reef Ecosystem
Reserve Advisory Council,

4) Fishing Representative, Hawaiian Islands
Humpback Whale National Marine Sanctuary
Advisory Council;

5) Member, Kaho'olawe Ocean Management
Advisory Group;

8) President, Coalition Against C02 Dumping;

7) Member Board of Directors, Mala Wharf

Fishing and Recreation Association.
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Isaac has also served as a volunteer on the State of
Hawaii Bottomfish Task Force. He has served on ali
six (6) Advisory Fanels to the Western Pacific
Regional Fishery Management Council. He is a
member of the Gillnet Task Force, a multi-island
citizen based group created to submit suggestions on
gilinet use in Hawaii to the Department of Land and
Natural Resources, Division of Aquatic Resources.
Isaac has commercially fished for deep-sea
bottomfish in the Main Hawaiian Islands, but no
longer does so. He continues to fish for shallow-water
bottomfish, and nearshore species, including the
gathering of limu (seaweed) and other coral reef
species for subsistence (home consumption)
purposes.

Isaac is a former volunteer with the environmental
organization EnviroWatch, Inc. lIsaac is currently
employed as the Ocean Program Director with
KAHEA: The Hawaiian-Environmental Alliance, where
he focuses on issues related to marine resource and
marine environment and ecosystems protection.

Isaac stated that he believes that the problem of
flooding in the Lahaina town vicinity is a result of the
elimination of the natural lowlying areas by
developers, who have filled in many of these areas to
raise the elevation to avoid flooding, and some have
built in lowlying areas with no regard to the potential
of flooding. He stated that the elimination of “natural
de-silting basins” such as Moku'ula has contributed
not only to the problem of flooding, but also to the
degradation of the nearshore water quality of
Lahaina, now listed on the EPA’s list of polluted
waters. Isaac stated that as designed; the proposed
flood control project would exacerbate the problem of
degradation of the nearshore water quality and coral
reefs.

Isaac stated that he is uncomfortable with the current
plan to divert floodwaters directly into the ocean
without some means of reducing the potential impacts
on the marine environment, both immediate and
cumulative. Isaac made several suggestions that
may be incorporated into the proposed plan to reduce
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potential impacts from floodwater diversion into the
ocean. He suggested a focus on retaining as much
of the rainwater and associated silt as possible “on
the land", rather than diverting the water and silt
directly into the ocean. He said the silt smothers
coral reefs, and contain nutrients and pesticides used
on these former sugar cane lands over the past
several decades.

Isaac also stated that he believes another contributing
factor to the flooding problem is the decades of heavy
equipment use in the fields above Lahaina, which
have contributed to the compaction of the subsurface
soil and prevents the natural percolation of rainwater.
He made a suggestion to “deep rip” or deep till the
former sugar cane fields above the project area. He
suggested the use of bulldozers with a ripping claw
attached to the rear be used to rip the soil to a depth
of 6 to 8 feet to allow for the percolation of rainwater,
which he believes could help to recharge Maui's
stressed water table. Isaac also suggested the “back
sloping” of the deep tilled areas to facilitate the
retention of water over these areas to allow time for
percolation. He believes that discharging the
rainwater into the ocean is throwing away water,
Hawaii's most valuable commodity.

Isaac also suggested additional de-silting basins be
added to the proposed plan, above the drainage
channel. He stated that for the de-silting basins to
work, they would need to be properly maintained in a
timely manner, citing on-going problems with silt run-
off at the Mala Wharf boating facility. Isaac explained
that the Mala Wharf boat launch and nearshore area
has been continually impacted by silt coming down
from the Kahoma Flood Control Project, which is
similar to this proposed project focus of channeling
and diverting rainwater into the ocean. Isaac said
that this approach has already been proven to cause
negative impacts to nearshore water quality
nationwide and the status quo is no longer acceptable
by the Hawaiian or environmental communities.

Isaac also notes the significant increase in litigation
regarding environmental issues such as degradation
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(5)

of natural resources, and he believes as proposed,
the Lahaina Watershed Project would cause
significant negative cumulative impacts to the cultural
resources and practices of the Native Hawaiian and
non-Hawaiian community, including tourism, Hawaii's
number one economic engine.

Ke‘eaumoku Kapu

Ke'eaumoku Kapu was born on Oahu and returned
four (4) years ago to his ancestral home in the
Kauaula Valley. He lives in the valley with his wife,
four (4) childrer and two (2) brothers and their
families. The Kapu’s have re-established taro and
native Hawaiian plants in the valley and live in the
traditional ways. There are also six (6) families living
in the Kauaula Valley, approximately one (1) mile
from the Kapu Ohana. These families are relatives of
the Kapu Ohana. The Kapu's and other residents are
allowed access through the Kamehameha Schools’
lands at Lahainaluna Road to reach their homes in
the Kauaula Valley. Mr. Kapu is involved in many
cultural activities in West Maui and assists in cultural
workshops for the Friends of Moku‘ula and presents
cultural lectures to students in Lahaina and abroad.
He is also taking care of precontact sites in the
Kauaula Valley and surrounding area and having
them identified through the State Historic Preservation
Division.

Mr. Kapu explained the historical importance of the
Kauaula Valley to Lahaina and his family’s historical
connection to the valley. He mentioned that prior to
the Land Commission Awards (LCAs), the lands of
Kauaula were controlled by the kingdom of Lahaina.
The lands were “poalima properties” which paid taxes
to the kingdom through the production of taro and
sweet potatoes. There were 12 poalimas in the
Kauaula Valley. The kingdom awarded the poalimas
to families to be the caretaker of the lands. Through
their stewardship, the lands would sustain the life of
the people in Lahaina. Mr. Kapu’'s ancestors were
awarded a few of the poalimas and his family
returned to carry on their responsibilities to the land.
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The Kapu's use the lands in the vicinity of the
proposed flood diversion system for travel. Mr. Kapu
believes the family will be impacted by the project
since they use the area for access to and from the
Kauaula Valley. He mentioned that many of the
agricultural roads they use for travel get washed out
during the rains. Mr. Kapu believes agricultural use
of the upland area is key to retaining water and
preventing flooding of downstream properties. He
noted that the traditional Hawaiian practice of taro
cultivation and terracing would retain the water in the
upland area. Mr. Kapu believes the outlet at
Puumana and the 2™ outlet to the south would impact
the cultural gathering of the marine indigenous
species such as “oopu” (fish) and “hihiwai” (clam).
He also commented that the sediment would cause
fishing grounds to disappear.

Assessment of Cultural Impacts

In the context of the cultural impact assessment, it is
important that consideration be given to the following

components.

Maintenance of Non-Public and Agricultural
Access

The proposed project will traverse lands which were
formerly used for sugarcane cultivation. There are a
number of non-public roads providing mauka/makai
access to the surrounding agricultural lands and to
the Kauaula Valley in the vicinity of the proposed
project. The proposed project will not adversely
impact these access roads. Five (5) agricultural
crossings are provided in the plan to maintain
mauka/makai access where the floodwater diversion
system traverses established agricultural roads.
Refer to Figure 12.

Agricultural Irrigation Systems

The underground irrigation system which provided
water to the agricultural fields is still in place and
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operational on the Kamehameha Schools’ lands. The
lands were formerly leased to Pioneer Mills for
growing sugarcane. Kamehameha Schools continues
to seek improvements to these lands for agricultural
development and is investigating ways to extend the
irrigation supply to these lands. Therefore,
allowances for continuing the existing irrigation
system over Kamehameha Schools’ lands will need
to be incorporated in the project design in order to
mitigate adverse impacts to the irrigation system.

Maintenance of Access to Kauaula Valley

The entrance to the non-public access road to
Kauaula Valley is located on the Lahainaluna High
School property and traverses private land in a
southerly direction to the Kauaula Stream. The
proposed project will not impinge upon nor impact the
non-public access to the Kauaula Valley which is
further upslope of the floodwater diversion system.

Presence of Cultural Resources in the Vicinity of
the Kauaula Stream

An archaeological inventory survey was completed for
the proposed action. The overall scope of the
inventory survey covered the corridor that was nearly
two (2) miles long and ranged from 150 to 250 feet in
width. One previously unidentified burial was located
during testing. Passive "as is" preservation is
recommended for this burial site. Based on
discussions with the State Historic Preservation
Division and the Maui/Lana‘i Islands Burial Council,
archaeological monitoring is also recommended
during construction.

As noted by interviewees, there still exists a potential
to uncover features which may underlie exposed
former sugarcane lands and cultural resources in the
vicinity of Kauaula Stream. Appropriate stop-work,
coordination and mitigation measures will need to be
incorporated in the project specifications to ensure
that proper protocol is followed in the event that
archaeological features are discovered during

construction.
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Work will be conducted in stream and gulch areas.
Work performed in stream areas will incorporate best
management practices to ensure that downstream
properties are not adversely impacted.

{5} Marine Resources

The proposed project is designed to reduce the
overall sediment discharge in the area from Lahaina
Harbor to Waianukole by approximately 25 percent.
Sediment outflow of Kauaula Stream at Makila Point
will be reduced by approximately 52 percent. This
will have a beneficial impact on the nearshore reef
ecosystem and invigorate the well defined coral reefs

fronting Lahaina Town. Fhe-propesed—project—will
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However—iThe net impact on marine
‘be positive due to the overall reduction
in sediment discharge by approximately 25 percent in
the project area, as well as from the increase in water
quality provided by the project.

Post-storm fishing opportunities will be affected at the
second outlet due to the increase in sediment
discharge at this location. Water quality recovery
time (salinity) for a 10-year storm is estimated to be
20.7 hours at the second outlet. Refer to Table 9.
However, water quality in the remaining offshore
areas fronting the Lahaina Watershed should be
maintained for these storm events. With overall
improvement to water quality, it is expected that post
storm event fishing opportunities will be enhanced.

. Impacts to Surrounding Residences

The proposed floodwater intake basin in the north will
be located in close proximity to existing single-family
residences. Short-term impacts caused by noise and
fugitive dust during construction will be mitigated in
compliance with Department of Health Noise Permit
requirements as set by the Department of Health and
Best Management Practices requirements as set by
the Department of Public Works and Waste
Management for building and grading permits. -
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Land Management Practices

Effective floodwater control involves establishing
appropriate land management practices in the upland
to retain runoff from impacting downstream
properties. The traditional ahupua‘a land division
from the mountain to the ocean effectively allowed the
integration of land and water resources. Active
agricultural cultivation of the upland area for
sugarcane helped retain runoff and flooding of
downstream properties. Presently, a number of
public and private groups (U.S. Department of
Agriculture, NRCS, West Maui Soil and Water
Conservation District, State of Hawaii, Department of
Land and Natural Resources, County of Maui,
Kamehameha Schools, Pioneer Mills, Makila Land
Company, and the Kapu family in the Kauaula Valley)
are involved in upland management issues. In this
context, coordination and cooperation with the various
upland interests will be required to integrate land and
water management. Recently, Kamehameha Schools
and the State of Hawaii, Department of Land and
Natural Resources, with design support offered
through NRCS, have constructed terraces mauka of
the Lahainaluna Ditch to help prevent erosion and
manage storm runoff.

Air Quality

Air quality impacts attributed to the project will include dust
generated by short-term construction-related activities. Site work
such as clearing, grubbing and grading, and debris channel and
concrete channel construction for example, will generate air-borne
particulates. Dust control measures, such as regular watering and
sprinkling, will be implemented to minimize wind-blown emissions.
Best Management Practices will be followed during construction to
minimize air quality impacts. These impacts will be short-term and
are not considered to be significant.
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10.

All bare earth areas, including all diversion surfaces, will be
vegetated to mitigate dust generated impacts. In the long term, the
proposed action is not expected to adversely impact local and
regional ambient air quality conditions.

Noise
Dominant noise sources in the project area include traffic on
Honoapiilani Highway and Lahainaluna Road.

Ambient noise conditions will be temporarily impacted by
construction activities. Heavy construction equipment, such as
bulldozers, front-end loaders, and material-transport vehicles, will
likely be the dominant source of noise during the proposed
floodwater diversion system construction period. Construction
activities will be limited to normal daylight working hours. Noise
generated by construction activities will comply with Hawaii
Administrative Rules, Chapter 11-46, relating to "Community Noise
Control".

Once completed, the proposed project is not anticipated to be a
noise source which will adversely impact surrounding properties.

Visual Resources

The plan proposes the construction of a floodwater diversion
channel, sediment and debris detention basins and a second
channel outlet, all of which have been assessed relative to potential

impacts on the area’s visual resources.

The proposed floodwater diversion system will be located across
the slope above Lahaina Town at the 153-foot elevation and
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traverse the slope in a southwesterly direction to sea level. The
grassed channel embankment may be visible from the highway and
Lahaina Town.

The debris basin will be located on Kauaula Stream 200 feet from
Honoapiilani Highway and may be visible from the highway.
Vegetative screening will be applied to reduce the visual impact of
the basin. The grassed embankment for the second outlet channel
will parallel Honoapiilani Highway for two-thirds of a mile. Planting
along the berm will minimize the visual effects of the embankment.

Overall, past cultivation practices by the sugar company have
produced landscapes that are similar to those proposed by this
plan. Terraces, irrigation storm ditches, and field roads follow the
contour of the hillside as does the floodwater diversion system.
Large rock piles that dot the former sugarcane fields are similar in
form to the proposed debris basin embankment. As a result, the
proposed project is not anticipated to have an adverse impact on
visual resources. The reduction of "red water pollution days" in the
ocean environment off Lahaina Town is considered a positive

visual benefit resulting from the proposed project.

B. IMPACTS TO COMMUNITY SETTING

1.

Land Use and Community Character

The proposed floodwater diversion system is bordered by
residential properties to the north, former agricultural lands on the
immediate west, east, and south and beyond to the west, the
former Wainee Village site to the west which is designated single-
family residential, public/quasi-public, single and multi-family,

commercial and recreational lands.
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Approximately 210 acres in the watershed are located within the
100-year floodplain. The floodplain includes about 130 acres of
urban land that is situated mostly west of the Honoapiilani
Highway.

Some representative depths of flooding that can be expected in
Lahaina Town during a 100-year flood event in the future without
project conditions are: 1.9 feet in the Front Street area and 1.3 feet
in the Wainee Street area. Maximum velocities are between 0.9
feet per second and 0.5 feet per second. Depths of 1.5 feet with
velocities up to 2 feet per second can be expected in the Puamana
Subdivision adjacent to Kauaula Stream. The foregoing figures
may vary depending upon local topography and drainage
conditions.

The proposed project will provide a 100-year level of flood
protection to the residential communities of Lahaina Town and
Puamana and the commercial core of Lahaina. It will also provide
flood protection to the cultural and historic resources in the Lahaina
Historic District No. 1. The proposed measure will prevent or
reduce flood and sediment damage to single- and multi-family
residences, business and commercial designated lands, public and
quasi-public designated lands, and agricultural designated lands.
Viewed in this context, the proposed project will have a positive
impact on surrounding land uses.

Population and Economy

The proposed project will provide construction employment which
will support the construction industry in the short term.
Employment provided through the construction phase of project
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development will also help to support other businesses which are
economically linked to the construction industry.

The project is not a stimulus for population in-migration.

The area from the northern boundary of the watershed to Kauaula
Stream is valuable to Lahaina's tourism-based commercial
operators and for shoreline and nearshore recreational pursuits.
Although "red water" episodes will continue to occur as a result of
storm runoff along the entire West Maui coastline, peak-suspended
sediment concentrations and the duration of the episodes will be
significantly reduced in the nearshore marine environment fronting

Lahaina Town.

Impacts to coastal-dependent businesses in the watershed due to
"red-water" will be reduced as sediment loads along the nearshore
area fronting Lahaina Town are expected to decrease with the
proposed improvements. Viewed in this context, the proposed

project will have a positive effect on local commerce.

Police, Fire and Medical Services

The proposed project is not anticipated to affect service area limits
nor adversely affect capabilities of police, fire and emergency
medical operations. The incidence of road closures and traffic
problems caused by flooding and sediment deposition will be
reduced. During storm events, access by emergency units, such
as ambulances, fire and rescue trucks, police vehicles, and utility
service trucks, will be improved. The threat to human safety and
health caused by floodwater and sediment deposition in lowlying

areas will be markedly decreased with installation of the project.
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Viewed in this context, the proposed project will have a positive
impact on police, fire and medical services.

Recreational and Educational Facilities

The proposed floodwater diversion project will not adversely affect
recreational and educational facilities.  Regional population
changes are not expected with the proposed action. Additionally,
the improvements will provide floodwater protection to the Lahaina
Aguatic Center and the Lahaina Recreation Center, both located
makai of the proposed diversion channel. Coastal recreational
opportunities will benefit from the proposed action, as reduction in
sediment laden storm waters will result in less turbid post-storm
conditions.

C. IMPACTS TO INFRASTRUCTURE

1.

Roadways

Short-term impact to traffic on Honoapiilani Highway may result
during work on the culvert and second outlet within the highway
right-of-way. Traffic control measures will be implemented in
coordination with the State Department of Transportation and
adjacent landowners. In the long term, the proposed project will
not adversely impact roadways. As mentioned previously, the

incidence of road closures and traffic problems caused by flooding

and sediment deposition will be reduced.




2:3. Lahaina Bypass

As previously mentioned, the proposed Lahaina bypass will be
located approximately 500 to 1,000 feet mauka (east) of the
proposed floodwater diversion system. Runoff generated mauka
of the bypass will "pass" through the roadway via culverts and
bridges, and will continue downslope to be captured and conveyed
by the proposed floodwater diversion channel. Further coordination
will be required as the details of the Lahaina Bypass are developed
to ensure design coordination with the proposed project.

3.4. Agricultural Roads (Non-Public)

The floodwater diversion system has been planned to
accommodate five (5) mauka/makai crossings of non-public roads
to maintain agricultural use and access to lands within the project
area. The access to the Kauaula Valley is off Lahainaluna Road
in the vicinity of the Lahainaluna High School and traverses lands
mauka of the floodwater diversion system. Therefore, the
proposed project will not adversely impact agricultural (non-public)

roads or the access to the Kauaula Valley.

4-5. Dickenson Street Extension

Preliminary design coordination between the County of Maui,

Department of Public Works and NRCS has been carried to
accommodate both projects. Runoff-generated—upslope—of-the




Water

The proposed project will not affect the water source or distribution
system in the West Maui region.

Wastewater

The proposed project will not affect the County’'s wastewater
treatment facilities nor distribution system.

Solid Waste

Solid waste generated from the construction of the proposed
project will not be disposed at the County’s Central Maui Landfill.
Instead, alternative disposal/stockpile sites will be utilized. These
sites will be identified during project design and acquired as part of
the right-of-way requirements. The proposed action is not
anticipated to adversely impact the County’s solid waste disposal
facilities.

Drainage

The proposed project will divert existing storm runoff and
sedimentation into a floodwater diversion system which will
discharge into two (2) ocean outlets. Site work for the proposed
project will involve clearing and grubbing, as well as excavating,
filling, and grading. Funding constraints are expected to result in
a multiphase project. Upon completion of site work, all exposed
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areas will be grassed to minimize soil loss and erosion.

The results of the reevaluation of storm runoff by NRCS (See
Appendix C) indicate that for the 100 year storm event, the ocean
discharge at Puamana is estimated to be approximately 4,773 cfs
(cubic feet per second) and at the second outlet approximately
5,824 cfs.

The earlier estimated quantities (1992) of sediment yield from the
Lahaina Subwatershed were adjusted with the change in land use
(i.e., termination of sugar cultivation) to reflect an increase runoff
quantities. The sizes of the sediment and debris basins similarly
are being enlarged accordingly with the increased storm discharge
during the project design phase.

Electrical, Telephone and CATV Service

The proposed project will not adversely impact electrical,
telephone, or CATV services.

CUMULATIVE AND SECONDARY IMPACTS

A cumulative impact is defined as an impact to the environment which

results from the incremental impact of an action when added to other
past, present, and reasonably foreseeable future actions regardless of
what agency or person undertakes such other actions.—Fhe—tahaina
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On a long-term basis, the proposed project will benefit the socio-
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economic fabric of the community by reducing damage to
properties from floodirig. The proposed project as viewed in the
context of a public infrastructure development is not a population
generator. The proposed action will not adversely impact
infrastructure and public service systems and facilities. The
proposed project will not result in adverse cumulative or secondary
impacts.
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A.

CONTROL

STATE LAND USE DISTRICTS

Chapter 205, Hawaii Revised Statutes, relating to the Land Use
Commission, established the four (4) major land use districts in which all
lands in the State are placed. These districts are designated "Urban",
"Rural", "Agricultural", and "Conservation". The proposed project is
situated within the State "Agricultural” and "Urban" districts as shown on
Figure 1. The proposed action is deemed permitted in the "Agricultural”
and "Urban" districts.

As reflected by the shoreline certification map, a portion of the second
outlet is also situated within the "Conservation" district. Refer to Figure
6 and Appendix "D". Therefore, a Conservation District Use Permit will
be required from the State Board of Land and Natural Resources.

An analysis of the proposed action relative to Conservation District use
criteria follows.

STATE CONSERVATION DISTRICT

Lands within the State Conservation district are under the jurisdiction of

the Department of Land and Natural Resources. Title 13, Hawaii
Administrative Rules, establishes rules and procedures which regulate
land use in the Conservation district. Title 13 establishes subzones within
the Conservation district. These subzones are designated "Protective”
(P), "Limited" (L), "Resource" (R), "General" (G), and "Special" (S). A
portion of the second outlet is located within the limits of the Conservation
district's Limited subzone. As noted in HAR Section 13-5-12, the
objective of this subzone is "to limit uses where natural conditions suggest

constraints on human activities". In addition, all land uses identified for
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the Protective subzone also apply to the Limited subzone. As reflected

by HAR Section 13-5-22, one of the identified land uses in the Protective

subzone is for public purpose uses. This use encompasses:

"land uses undertaken by the State of Hawaii or the counties
to fulfil a mandated governmental function, activity, or
service for public benefit and in accordance with public
policy and the purposes of the conservation district. Such
land uses may include transportation systems, water
systems, communications systems, and recreational
facilities”.

The proposed floodwater diversion system improvements in the

Conservation district are in consonance with the identified land uses for

the Limited subzone.

In evaluating the merits of a proposed land use, the Department or Board

shall apply the following criteria:

(1)

(2)

The proposed land use is consistent with the purpose of the
conservation district.

Response: The purpose of the Conservation district is to conserve,
protect and preserve the important natural resources of the State
through appropriate management and use to promote their long-
term sustainability and the public health, safety, and welfare. The
proposed project is needed to mitigate the damaging and life-
threatening effects of major storms which flood the Lahaina Town
area. Moreover, project implementation will reduce the adverse
impacts of sediment-laden storm waters to the nearby marine
environment. The use of Conservation lands for the outlet structure
for the project is deemed consistent with the purpose of the district.

The proposed land use is consistent with the objectives of the
subzone of the land which the use will occur.

Response: As noted above, the proposed action is a permitted use
in the Limited subzone.
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(3)

(4)

()

(6)

(7)

The proposed land use complies with provisions and
guidelines contained in Chapter 205A, HRS, entitled “Coastal
Zone Management”, where applicable.

Response: An assessment of the Coastal Zone Management
objectives and policies has been completed and included in Section
G of this chapter. The proposed action is deemed in compliance
with Chapter 205A.

The proposed land use will not cause substantial adverse
impact to existing natural resources within the surrounding
area, community or region.

Response: The proposed action is designed to yield community
benefits both in terms of flood hazard mitigation and overall
improvement to marine water quality.

The proposed land use, including buildings, structures and
facilities, shall be compatible with the locality and surrounding
areas, appropriate to the physical conditions and capabilities
of the specific parcel or parcels.

Response: The proposed action will not create adverse impacts to
the physical conditions or capabilities of the affected parcels. The
proposed action is recognized as appropriate by the County of
Maui's West Maui Community Plan.

The existing physical and environmental aspects of the land,
such as natural beauty and open space characteristics, will be
preserved or improved upon, whichever is applicable.

Response: The proposed action is not anticipated to result in
adverse physical or environmental conditions. The diversion works
will be topographically integrated with surrounding land forms to
minimize visual impacts.

Subdivision of land will not be utilized to increase the
intensity of land uses in the conservation district.

Response: The proposed project does not involve the subdivision
of Conservation lands.
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(8) The proposed land use will not be materially detrimental to the
public health, safety and welfare.

Response: The proposed flood diversion project is designed to
mitigate the effects of stormwater runoff and is not considered an
action detrimental to the public health, safety and welfare.

HAWAII STATE PLAN
Chapter 226, HRS, aiso known as the Hawaii State Plan, is a long-range

comprehensive plan which serves as a guide for the future long-term
development of the State by identifying goals, objectives, policies, and
priorities, as well as implementation mechanisms. As reflected by Section
226-13, HRS, the plan outlines objectives and policies for the physical

environment, specifically land, air and water quality.

More specifically, the State objectives include the maintenance and
pursuit of improved quality in Hawaii's land, air and water resources. To
achieve this objective, it shall be the State’s policy to:

Reduce the threat to life and property from erosion, flooding,
tsunamis, hurricanes, earthquakes, volcanic eruptions, and
other natural or man-induced hazards and disasters (Hawaii
State Plan, Section 226-13(a)(b)(5)).

The proposed project is in keeping with the Hawaii State Plan objective

to improve land resources.

MAUI COUNTY GENERAL PLAN
The Maui County General Plan (1990 Update) sets forth broad objectives

and policies to help guide the long-range development of the County. As
stated in the Maui County Charter, "The purpose of the General Plan is
to recognize and state the major problems and opportunities concerning

the needs and the development of the County and the social, economic
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and environmental effects of such development and set forth the desired

sequence, patterns and characteristics of future development".

The proposed action is in keeping with the following General Plan
objectives and policies:

Objectives:

1. To preserve and protect the County’s unique and fragile
environmental resources.

2. To create an atmosphere which will convey a sense of security for
all residents and visitors and aid in the protection of life and
property.

Policies:

1. Support programs to reduce air, land and water pollution.

2. Support programs to protect rare and endangered species and
programs which will enhance their habitat.

3. Maintain a proper state of preparedness for man-made or natural
disasters.

WEST MAUI COMMUNITY PLAN

Nine (9) community plan regions have been established in Maui County.

Each region’s growth and development is guided by a Community Plan,
which contain objectives and policies drafted in accordance with the
County General Plan. The purpose of the Community Plan is to outline
a relatively detailed agenda for carrying out these objectives.

The proposed project falls within the jurisdiction of the West Maui
Community Plan adopted in 1996. Land use guidelines are set forth by
the Lahaina Community Plan Land Use Map. See Figure 2. The

proposed floodwater diversion channel project has been incorporated into
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the Lahaina Community Plan Land Use Map and is designated for "Open
Space" use.

The proposed project is in keeping with the following goals, objectives,
and policies of the West Maui Community Plan.

Goals:

A clean and attractive physical, natural and marine environment in which
man-made developments on or alterations to the natural and marine
environment are based on sound environmental and ecological practices,
and important scenic and open space resources are preserved and
protected for public use and enjoyment.

Timely and environmentally sound planning, development, and
maintenance of infrastructure systems which serve to protect and
preserve the safety and health of the region’s residents, commuters, and
visitors through the provision of clean water, effective waste disposal and
efficient transportation systems which meets the needs of the community.

Objectives and Policies:

1. Protect the quality of nearshore and offshore waters.

2. Promote drainage and stormwater management practices that
prevent flooding and protect coastal water quality.

3. Protect and enhance the quality of the marine environment.
4, Support the construction of the Lahaina Watershed Drainage

Improvement Project above Wainee Village and desilting basins as
shown on the land use map.

COUNTY ZONING

The lands underlying the proposed flood diversion system are zoned

"Agricultural"” by Maui County Zoning. The proposed action is considered
an integral element for agricultural land conservation. In keeping with the
County’s Agricultural District Ordinance (Chapter 19.30A), the earthen
diversion channel will be grass planted. The objective of the channel is
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to manage soil erosion and storm runoff. The benefits of management of
agricultural lands extend to the urban lands makai, as sediment-laden
storm runoff will be directed to desilting and debris basins for safe
discharge.

COASTAL ZONE MANAGEMENT/SPECIAL MANAGEMENT AREA
The Hawaii Coastal Zone Management Program (HCZMP), as formalized
in Chapter 205A, HRS, establishes objectives and policies for the

preservation, protection, and restoration of natural resources of Hawaii's
coastal zone. ltis noted that a portion of the project, at the second outlet,

falls within the County of Maui's Special Management Area.
As set forth in Chapter 205A, HRS, and rules of the Maui Planning
Commission, this section addresses the project’s relationship to applicable

coastal zone management considerations.

(1)  Recreational Resources

Objective:

Provide coastal recreational opportunities accessible to the public.

Policies:

(A) Improve coordination and funding of coastal recreational
planning and management; and

(B) Provide adequate, accessible, and diverse recreational
opportunities in the coastal zone management area by:

(i) Protecting coastal resources uniquely suited for
recreational activities that cannot be provided in other
areas;

(i) Requiring replacement of coastal resources having
significant recreational value, including but not limited
to surfing sites, fishponds, and sand beaches, when
such resources will be unavoidably damaged by
development; or requiring reasonable monetary
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compensation to the state for recreation when
replacement is not feasible or desirable;

(i) Providing and managing adequate public access,
consistent with conservation of natural resources, to
and along shorelines with recreational value;

(iv) Providing an adequate supply of shoreline parks and
other recreational facilities suitable for public
recreation;

(v) Ensuring public recreational use of county, state, and
federally owned or controlled shoreline lands and
waters having recreational value consistent with
public safety standards and conservation of natural
resources;

(vi) Adopting water quality standards and regulating point
and non-point sources of pollution to protect, and
where feasible, restore the recreational value of
coastal waters;

(vii) Developing new shoreline recreational opportunities,
where appropriate, such as artificial lagoons, artificial
beaches, and artificial reefs for surfing and fishing;
and

(viii) Encouraging reasonable dedication of shoreline areas
with recreational value for public use as part of
discretionary approvals or permits by the land use
commission, board of land and natural resources, and
county authorities; and crediting such dedication
against the requirements of Section 46-6, HRS.

Response: The project itself is not anticipated to adversely impact
demands on regional recreational facilities. In addition, the project
is not anticipated to adversely impact coastal recreational
opportunities and resources. The proposed project will help to
enhance the marine habitat by reducing the sedimentation caused
by flooding coastal waters. The proposed project will also help
improve water quality and thereby enhance the recreational value
of coastal waters. Viewed in this context, the proposed project will
have a positive impact to the West Maui region's recreational

value.
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(3)

Historic Resources

Objective:

Protect, preserve and, where desirable, restore those natural and
manmade historic and prehistoric resources in the coastal zone
management area that are significant in Hawaiian and American
history and culture.

Policies:

(A) Identify and analyze significant archeological resources;

(B) Maximize information retention through preservation of
remains and artifacts or salvage operations; and

©) Support state goals for protection, restoration,

interpretation, and display of historic resources.

Response: An archaeological inventory survey was carried out in
preparation of the EIS document in order to identify, protect and
preserve historic resources. A preservation plan has been
developed to protect cultural resources. Archaeological monitoring

will be carried out during construction to protect cultural resources.

Overall sediment discharge in the project area will be reduced by
25 percent and result in an increase in water quality and marine
resources. The project will have a net positive benefit to cultural
resource values in the project area.

Scenic and Open Space Resources

Objectives:

Protect, preserve and, where desirable, restore or improve the
quality of coastal scenic and open space resources.

Policies:

(A) Identify valued scenic resources in the coastal zone
management area;
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(B) Ensure that new developments are compatible with their
visual environment by designing and locating such
developments to minimize the alteration of natural
landforms and existing public views to and along the

shoreline;
) Preserve, maintain, and, where desirable, improve and
restore shoreline open space and scenic resources; and
(D) Encourage those developments which are not coastal

dependent to locate in inland areas.

Response: The proposed floodwater diversion system will be
located along the western slope of the West Maui mountains above
Lahaina Town at the 153 foot amsl elevation and approximately
1,500 feet uphill and gradually sloping in a southwesterly direction
to Kauaula Stream and then paralleling the Honoapiilani Highway
for a distance of 3,600 feet. Past agricultural practices for sugar
cultivation have produced landscape forms that are similar to those
of the proposed project. Terraces, irrigation and storm ditches,
grassed swales, and field roads follow the contour of the hillside,
as will the floodwater diversion system. Large rock piles that dot
the former sugarcane fields are similar in form to the proposed
debris basin embank. Vegetative screening and application of
architectural concrete colors will be applied to concrete sections

where appropriate, to mitigate impact on visual resources.

Coastal Ecosystems

Objective:
Protect valuable coastal ecosystems, including reefs, from
disruption and minimize adverse impacts on all coastal
ecosystems.

Policies:

(A) Exercise an overall conservation ethic, and practice
stewardship in the protection, use, and development of
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marine and coastal resources;

(B) Improve the technical basis for natural resource
management;

(9] Preserve valuable coastal ecosystems, including reefs,
of significant biological or economic importance;

(D) Minimize disruption or degradation of coastal water

ecosystems by effective regulation of stream diversions,
channelization, and similar land and water uses,
recognizing competing water needs; and
(E) Promote water quantity and quality planning and
management practices that reflect the tolerance of fresh
water and marine ecosystems and maintain and
enhance water quality through the development and
implementation of point and nonpoint source water
pollution control measures.
Response: The proposed project is expected to eliminate
sediment discharge in the area between Lahaina Harbor and
Kauaula Stream and approximately fifty-two percent (52%) of the
present sediment outflow at Puamana Channel. This reduction in
sediment discharge will have a positive impact on the nearshore
coral reef ecosystem. Sediment discharge will be increased at the
second outlet location to approximately 3,280 tons per year. This
area is less intensely represented by coral cover, algal and fish
species than the area between the Lahaina Harbor and to the north
of the second outlet. Overall, there will be a total reduction of
approximately twenty-five percent (25%) of sediment discharge in
the project area. Therefore, the project will result in a net

beneficial impact on the coastal ecosystem.

Economic Uses

Objectives:

Provide public or private facilities and improvements important to
the State’s economy in suitable locations.
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Policies:

(A) Concentrate coastal dependent development in
appropriate areas;
(B) Ensure that coastal dependent development such as

harbors and ports, and coastal related development
such as visitor facilities and energy generating facilities,
are located, designed, and constructed to minimize
adverse social, visual, and environmental impacts in the
coastal zone management area; and

) 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
development outside of presently designated areas

when:

0] Use of presently designated locations is not
feasible;

(i) Adverse environmental effects are minimized;
and

(iii) The development is important to the State’s
economy.

Response: The alignment of the proposed floodwater diversion
system follows the natural contours where possible and is suitably
located to divert existing runoff patterns. In this context, the
proposed floodwater diversion system is suitably located to protect
residences, businesses and historic properties in Lahaina Town.
The proposed action will mitigate adverse economic impacts
associated with flooding which has historically affected residences,
businesses, and public/quasi-public uses makai of Honoapiilani
Highway.

Coastal Hazards

Objectives:

Reduce hazard to life and property from tsunami, storm waves,
stream flooding, erosion, subsidence and pollution.
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Policies:

(A) Develop and communicate adequate information about
storm wave, tsunami, flood, erosion, subsidence, and point
and nonpoint source pollution hazards;

(B) Control development in areas subject to storm wave,
tsunami, flood, erosion, hurricane, wind, subsidence, and
point and nonpoint pollution hazards;

(C) Ensure that developments comply with requirements of the
Federal Flood Insurance Program; and

(D) Prevent coastal flooding from inland projects.

Response: The proposed project is necessary to prevent coastal
flooding from inland storm runoff. The proposed project will reduce
hazard to life and damage to property caused by flooding within the
Lahaina Watershed.

Managing Development

Objectives:

Improve the development review process, communication, and

public participation in the management of coastal resources and
hazards.

Policies:

(A) Use, implement, and enforce existing law effectively to the
maximum extent possible in managing present and future
coastal zone development;

(B) Facilitate timely processing of applications for development
permits and resolve overlapping of conflicting permit
requirements; and

(C) Communicate the potential short and long-term impacts of
proposed significant coastal developments early in their life
cycle and in terms understandable to the public to facilitate
public participation in the planning and review process.

Response: Public information meetings have been incorporated
into the EIS process. Further opportunities for public
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understanding of the proposed project are provided for in
accordance with Chapter 343, HRS, notice and public review
provisions. A Notice of Intent (NOI) for the proposed project for
public informational purposes was also published in the Maui News
(May 8, 2002) as required under the National Environmental Policy
Act. Opportunity for public review and participation will also be
provided pursuant to Chapter 205A HRS and Sections 12-202-10
and 11 Rules of Practice and Procedures for the Maui Planning
Commission, Special Management Area.

Public Participation

Objectives:

Stimulate public awareness, education, and participation in coastal
management.

Policies:

(A) Promote public involvement in coastal zone management
processes;

(B) Disseminate information on coastal management issues by
means of educational materials, published reports, staff
contact, and public workshops for persons and organizations
concerned with coastal issues, developments, and
government activities; and

(C) Organize workshops, policy dialogues, and site-specific
mediations to respond to coastal issues and conflicts.

Response: As previously mentioned, public information meetings

have been incorporated into the EIS process and public awareness

of coastal management objectives and its relationship to storm
runoff will be achieved as a result of the public information
program. This EIS document will be processed in accordance with

Chapter 343, HRS, and the National Environmental Policy Act and

opportunity for comment by government agencies and the public

will be provided. In addition, opportunity for public review and
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participation will also be provided pursuant to Chapter 205A HRS
and Sections 12-202-10 and 11 Rules of Practice and Procedures

for the Maui Planning Commission, Special Management Area.

Beach Protection

Objectives:
Protect beaches for public use and recreation.
Policies:

(A) Locate new structures inland from the shoreline setback to
conserve open space, minimize interference with natural
shoreline processes, and minimize loss of improvements
due to erosion;

(B)  Prohibit construction of private erosion-protection structures
seaward of the shoreline, except when they result in
improved aesthetic and engineering solutions to erosion at
the sites and do not interfere with existing recreational and
waterline activities; and

(C) Minimize the construction of public erosion-protection
structures seaward of the shoreline.

Response: In broad objective terms, the proposed project in the

long term will help protect beach resources from flood damage and

reduce the adverse impact to recreation caused by "red tide" from
upland sedimentation in storm runoff. In order to achieve this
objective, structures will have to be constructed within the shoreline
setback area. lIssues relating to coastal processes have been
assessed and long-term mitigation may be required to enrich
beaches between the Lahaina Harbor and Makila Point as a result
of reducing sediment discharge. In the long term, new beaches
may be formed in the area of the second outlet as a result of

increased sediment discharge at this location.
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(10) Marine Resources

Objectives:

Promote the protection, use, and development of marine and
coastal resources to assure their sustainability.

Policies:

(A)  Ensure that the use and development of marine and coastal
resources are ecologically and environmentally sound and
economically beneficial;

(B) Coordinate the management of marine and coastal
resources and activities to improve effectiveness and
efficiency;

(C) Assert and articulate the interests of the State as a partner
with federal agencies in the sound management of ocean
resources within the United States exclusive economic zone;

(D) Promote research, study, and understanding of ocean
processes, marine life, and other ocean resources in order
to acquire and inventory information necessary to
understand how ocean development activities relate to and
impact upon ocean and coastal resources; and

(E) Encourage research and development of new, innovative
technologies for exploring, using, or protecting marine and
coastal resources.

Response: As part of the EIS document preparation, marine
studies were carried out jointly with Federal and local sponsors to
increase the body of knowledge regarding understanding of ocean
processes, marine life and marine inventory information in the West
Maui region. These findings were applied to assess potential
adverse impacts to marine resources and identification of mitigative
measures to protect the marine resources and to assure their

sustainability.

H. SHORELINE SETBACK VARIANCE
A Shoreline Setback Variance will be required for the second outlet. An

assessment of the County’s shoreline setback criteria relative to the outlet
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design follows.

1. Analysis of Shoreline Setback Criteria

A portion of the second outlet is located within the shoreline
setback, as set forth in Chapter 5, Rules of the Maui Planning
Commission Relating to_the Shoreline Area of the lIslands of

Kahoolawe, Lanai, and Maui. Refer to Figure 6. Accordingly, the

proposed action has been evaluated with respect to applicable
criteria and considerations advanced by the subject rules.

It is noted that Section 12-5-13(a)(4) provides that facilities or

improvements necessary for drainage may be permitted.

The shoreline rules (Section 12-5-13) also provide for mitigative
conditions for actions within the shoreline setback, as follows:

(1)  To maintain safe lateral access to and along the shoreline
or adequately compensate for its loss;

Response: The existing lateral access in the vicinity of the
second outlet is poor due to the rocky shoreline and embankment
that rises steeply to the Honoapiilani Highway. Notwithstanding the
poor lateral access, the proposed project will compensate for the
loss of safe lateral access to and along the shoreline by providing
lateral access across the top of the second outlet structure.

(2) To minimize risk of adverse impacts on beach processes;

Response: Approval-of-the-second-outletwill-provideforbeach
ol hich—will o . ! I :




(3) To minimize risk of structures falling and becoming loose
rocks or rubble on public property;

Response: Given the outlet design of a concrete apron and
grouted riprap spillway, it is unlikely that the structure would fall or
be displaced from its installed position. However, in the unlikely
event that the structure were to become loose or degraded,
appropriate repair and/or maintenance measures will be
implemented by the Department of Public Works and
Environmental Management following full coordination with the
Department of Planning.

(4) To minimize adverse impacts on public views to, from, and
along the shoreline.

Response: The proposed action is not anticipated to have an
adverse impact on scenic and open space resources. The
shoreline rises steeply to the edge of the Honoapiilani Highway.
The outlet will be set in the embankment and under the surface
grade of the Honoapiilani Highway.

STATE COMMISSION ON WATER RESOURCE MANAGEMENT
The work proposed to be conducted within Kauaula Stream involves

construction of a debris basin which will be a horseshoe shaped earth
embankment approximately 500 feet long and 350 feet wide and
approximately 10 feet in height from the natural ground with a debris
storage capacity of 7,100 cubic yards. The purpose of the detention basin
is to trap boulders and cobbles transported by the high gradient stream.
It is designed as a flow through structure with no water storage or
detention capability. The work proposed will also involve construction of
two (2) weir outlets which will route flows from the debris basin to the
southern diversion channel leading to the second outlet and the Puamana
channel. The weirs located at elevations of 26 amsl and 28 amsl,
respectively, are designed to evenly divide the 100-year peak discharge
between the two (2) outlets. Construction of the proposed works may
require a Stream Diversion Works Permit and Stream Channel Alteration
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Permit from the Commission on Water Resource Management, State
Department of Land and Natural Resources. Coordination with the
Commission on Water Resource Management staff will be carried out to
prepare and process the applications as applicable.

U.S. DEPARTMENT OF ARMY CORPS OF ENGINEERS

The proposed debris basin embankment work within Kauaula Stream may

trigger the Department of Army permitting requirements as a result of the
placement of fill on the stream banks, pursuant to Section 404 of the

Clean Water Act. TheKauaudla—Stream—however—is-intermittent-inthe
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With regard to the second outlet, the outlet structure has been designed
such that the rock riprap apron lies landward of the mean higher high
water line. Refer to Figure 6. Based on this design, the Department of
the Army has determined that the outlet structure is not in jurisdictional
waters of the United States. Accordingly, a Depariment of the Army
permit will not be required for this component of the project. See
Appendix "D".

Application of a U.S. Department of Army Corps of Engineer permit will
also trigger a Section 401 Water Quality Certification application permit
from the State Department of Health and a Coastal Zone Management
Consistency Assessment application permit from the Office of Planning,
State Department of Business, Economic Development and Tourism.
Therefore, coordination with respective departmental staff will be carried

out to prepare and process the applications, as applicable.
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NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) COORDINATION
Preparation of the EIS document was coordinated with the USDA, NRCS
pursuant to Council of Environmental Quality Regulations (40 CRF §§

1500-1508) implementing the procedural provisions of the National
Environmental Policy Act. Federal agency consultation was undertaken
to meet the regulations under the Endangered Species Act with the U.S.
Fish and Wildlife Service and the National Marine Fisheries Service;
National Historic Properties Act consultations under Section 106 with the
State Historic Preservation Division to address applicable Federal Acts,
Executive Orders and policies such as Civil Rights Act, Title VI, Clean
Water Act, Floodplain Management Act and Wetlands Protection Act.
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Summary of Adverse
Environmental Effects
Which Cannot Be Avoided

and Unresolved Issues



A.

WHICH CANNOT BE AVOIDED AND UNRESOLVED ISSUES

ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE
AVOIDED

Implementation of the proposed project will result in temporary
construction-related impacts as described in Chapter lll, Potential Impacts
and Mitigation Measures.

Temporary noise and air quality impacts are typically associated with
construction activities. These effects will be mitigated through appropriate

construction management practices.

In the long term, a beach nourishment program may be required for the
Front Street beach area south of Lahaina Harbor to mitigate the reduction
in sediment discharge from Kauaula Stream and Puamana Channel which
has contributed to the build up of sand on the area beaches. However,
much of the abayment to the north is characterized by seawalls with no
beaches. The Front Street beaches are located at the north end of the
1,500-foot long embayment. A nourishment program to feed the coastal
process with cobbles and boulders which helps form Makila Point may
also be required to mitigate the loss of material trapped in the project
sediment and debris basins. Both these impacts can be mitigated by the
above measures and their long-term impacts are not considered to be
significant in the context of the overall project. New beaches may be
formed in the vicinity of the second outlet as a result of the lateral

transport of terrigenous sediment in stormwater discharge.

There will be a negative impact due to increased fine sediment and fresh
water discharge, on a localized area, approximately 121,708 square feet
based on a 10-year flood, in the vicinity of the second outlet at
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Waianukole. This willmay adversely impact two (2) species of limu (limu
lipoa and limu kohu) which have been identified in the marine survey and
known to be collected by Native Hawaiians. The adverse localized impact
to the two (2) species of limu will be more than offset by the positive
impact of reducing overall sediment discharge in the project area
improving water quality and invigorating the environmental conditions for
the five (5) species of limu (limu kohu, limu lipoa, palahala, wawae‘ole
and ‘ele‘ele), the coral reef ecosystem and the marine resources
throughout the project area. Overall, there will be a net beneficial impact

to the marine environment as a result of the proposed project.

UNRESOLVED ISSUES
1. Lahaina Bypass

The final environmental impact statement for the Lahaina Bypass
project was recently accepted by the Governor of the State of
Hawaii. Although the intersection with Lahainaluna Road is
proposed as a grade separated intersection, the design of the
intersection and drainage details are currently not available.
Therefore, further coordination with the State of Hawaii,
Department of Transportation will be required as the design
progresses to ensure the drainage will flow through the Bypass
improvements and into the flood diversion system.

2. Dickenson Street Extension

Design-details—of-tThe ickenson Street Extension
project
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Alternatives to the
Proposed Action



PREFERRED ALTERNATIVE

The proposed project represents the preferred alternative.  This
alternative provides a cost-effective and technically viable solution to

flooding and flood-related problems of the Lahaina Watershed.

SHOTCRETE BANKS WITH EARTH BOTTOM _CHANNEL
ALTERNATIVE

This alternative involves the application of shotcrete, a mixture of portland
cement, aggregate and water conveyed by compressed air to a spray
gun. Under this alternative, the earthen channel banks of the diversion
works will be increased to a slope of 1.5:1. See Figure 3. The shotcrete
would be applied to the side banks to enhance the stability of the channel
banks. The design velocities and gradient will be similar to the grass-
lined channel at 6 to 8 feet per second and a gradient of 0.03 percent.
The bottom of the channel will continue to be grass-lined. Therefore,
sediment discharge in storm runoff would have similar impact
characteristics. The steeper slopes, however, would reduce the channel
right-of-way width from 158 feet to 135 feet and the overall right-of-way
area required for the channel section will be reduced from 23 acres to 19
acres. This alternative presented a primary advantage to reduce
operation and maintenance requirements associated with the vegetative
upkeep of the banks. The cost for the shotcrete alternative is estimated
to be approximately $14.5 million. Although the initial capital cost for the
shotcrete alternative is slightly higher than the earthen, grass-lined
channel alternative, this alternative may, in the long term, be more cost
efficient as annual OM & R costs would decrease.

If used, shotcrete is not anticipated to result in impacts different from
those assessed under the earthen grass-lined channel alternative. It is
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noted, however, that shotcrete may be more visible in the context of the
surrounding agricultural lands. The visual impacts of shotcrete application
may be mitigated through the use of colors which can be incorporated in
the application to visually blend the channel with surrounding lands. No
other substantive changes to project impacts are anticipated with the
shotcrete channel bank alternative.

In addition to visual differences between this alternative and the earthen
bank, grass-lined channel alternative, consideration will need to be given
to required mitigation for the burial (Site 5239). If the shotcrete bank
section is utilized, the channel width would be reduced which may result
in the burial being located outside of the channel right-of-way. The
conceptual preservation plan reviewed by the Maui/Lana‘i Islands Burial
Council provides for passive “as is” preservation assuming the burial
would be within the channel right-of-way. Accordingly, use of this
alternative will require a new review by the Burial Council.

LAHAINA TOWN FLOOD CONTROL OUTLET ALTERNATIVE

Several alternatives were considered which incorporated an outlet channel

through the Lahaina Town area. High project costs and environmental
concerns about sediment discharge within the fringing reef fronting the

town area gave low priority to these alternatives.

KAUAULA STREAM SINGLE OUTLET ALTERNATIVE

Kauaula Stream presented many advantages as an outlet for the

floodwater diversion channel. The Kauaula subwatershed discharge is
nearly four (4) times greater than the discharge of the Lahaina
subwatershed. Therefore, the stream capacity and the ocean outlet have
been naturally developed to accommodate high runoff and high sediment

concentrations. The Kauaula subwatershed is greater in length than the
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Lahaina subwatershed and thus the peak discharges would not occur at
the same time. The Lahaina peak discharge would pass well before that
from the Kauaula subwatershed. However, concerns about excessive
sediment pollution at the Puamana outlet and possible construction
impacts of the Puamana channel, and maintenance of the Puamana

channel resulted in placing this alternative as a lower priority option.
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NO ACTION ALTERNATIVE

In light of the established need for flood control measures in the Lahaina
Watershed, the “no action alternative” does not represent a responsible
option towards alleviating the problems and damage caused by periodic
flooding and associated sediment damage. Businesses and residences
located in the Lahaina Historic District No. 1 and floodplain will continue
to be damaged by flooding. Honoapiilani Highway and local streets will
continue to be closed to traffic and clean-up of the roads and public areas
will continue to be required following flooding. @ Numerous small
drainageways will continue to transport fine sediments into the nearshore
reef area fronting Lahaina Town causing discoloration of the water and
adversely affecting the reef biota. In light of the established need for the
proposed project the "no action" alternative does not represent a

responsible option towards flood control in the Lahaina Watershed.

DEFERRED ACTION ALTERNATIVE

A "deferred action" alternative will have similar consequences as a "no

action" alternative as problems and damage resulting from flooding will
continue to persist and potentially increase. Deferring implementation of
the proposed flood control improvements may also result in higher

implementation costs in the future due to inflation.
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Irreversible and Irretrievable
Commitments of Resources



RESOURCE

R

The development of the proposed project would involve the commitment of land
and funds. In addition, labor and materials resources would be expended as
part of the project’s construction phase. Commitment of these resources are
considered irreversible and irretrievable.  This commitment, however, is
considered appropriate in the context of protecting the community from flooding

within the Lahaina Watershed.
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Findings and Conclusions



Every phase of the proposed action, expected consequences, both primary and

secondary, and the cumulative as well as the short-term and long-term effects

of the action have been evaluated in accordance with the Significance Criteria

of Section 11-200-12 of the Administrative Rules. Discussion of project

conformance to the criteria is noted as follows:

1. No Irrevocable Commitment to Loss or Destruction of any Natural or
Cultural Resource Would Occur as a Result of the Proposed Project

A marine survey and assessment, as well as an archaeological inventory
were carried out to address issues relating to loss or destruction of natural
or cultural resources. With respect to archaeology, the overall scope of
the inventory survey covered the corridor that was nearly two (2) miles
long and ranged from 150 to 250 feet in width. One previously
unidentified burial was located during testing. Passive "as is" preservation
is recommended for this burial site. Based on discussions with the State
Historic Preservation Division and the Maui/Lana'i Islands Burial Council,
archaeological monitoring is also recommended during construction.
These foregoing mitigation measures will be incorporated in the project

plans and specifications.

2. The Proposed Action Would Not Curtail the Range of Beneficial Uses
of the Environment

The proposed project will not curtail the range of beneficial uses of the
environment. There are no impacts attributed to the project which will
limit the use of surrounding lands. Environmental parameters such as air
quality will similarly not be adversely affected by the project. Adverse
effects on scenic views resulting from the proposed project can be
mitigated by landscape screening and use of architecturally colored

concrete where appropriate. Assessment of water quality parameters
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indicate a net benefit to water quality. Assessment of marine biology
indicate a net benefit to marine resources in the project area. Long-term
mitigation for beach enrichment between Lahaina Harbor and Puamana
Channel and cobble and boulder enrichment of Makila Point may be
required. New sand beaches may be formed in the vicinity of the second
outlet. The proposed action is not anticipated to have a significant effect
on the beneficial uses of the environment.

The Proposed Action Does Not Conflict With the State’s Long-Term
Environmental Policies or Goals or Guidelines as Expressed in
Chapter 344, HRS

The State Environmental Policy and Guidelines are set forth in Chapter
344, HRS. The proposed action is in consonance with the following
policies and guidelines:

Policy:

(1) Conserve the natural resources, so that land, water, mineral, visual,
air and other natural resources are protected by controlling
pollution, by preserving or augmenting natural resources, and by
safeguarding the State’'s wunique natural environmental
characteristics in a manner which will foster and promote the
general welfare, create and maintain conditions under which
humanity and nature can exist in productive harmony, and fulfill the
social economic, and other requirements of the people of Hawaii.

Guidelines:
(2) Land, water, mineral, visual, air and other natural resources.
(D) Encourage management practices which conserve

and protect watersheds and water sources, forest,
and open space areas.
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The Economic or Social Welfare of the Community or State Would
Not Be Substantially Affected

The project will directly benefit the local economy by providing
construction and construction-related employment. In the long term, the
project will support the local economy through the contribution of salaries,
wages, benefits and taxes, as well as through the purchases of goods and
services. The proposed project will have a beneficial effect upon the
economy by reducing the damage and loss to businesses caused by

flooding conditions.

The Proposed Action Does Not Affect Public Health

No adverse impacts to the public’'s health and welfare are anticipated as

a result of the proposed project. The proposed project will reduce flood
conditions in Lahaina and reduce public hazards caused by flooding. In

this context, the proposed project will be beneficial to public health.

No Substantial Secondary Impacts, Such as Population Changes or
Effects on Public Facilities, are Anticipated

The proposed project is not a source of new population to the region. In
this regard, the proposed project is not anticipated to adversely affect

public services in the region, such as schools, police, and fire protection.

No Substantial Degradation of Environmental Quality is Anticipated

Excavation and grading activities will create temporary short-term
nuisances related to noise and dust. Appropriate dust control and noise
mitigation measures will be implemented during construction to ensure
that fugitive dust and noise generated in connection with construction is

minimized.

Debris and sedimentation channels have been designed to mitigate
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10.

impacts to downstream properties and coastal ecosystems.

Marine processes and marine water quality were investigated as part of
the EIS preparation phase and appropriate mitigation measures were
identified. Overall, a net benefit to environmental quality will be achieved
by the proposed project.

The Proposed Action Does Not Involve a Commitment to Larger
Actions, Nor Would Cumulative Impacts Result in Considerable
Effects On The Environment

There are no additional development components associated with the
project. Accordingly, the impacts assessed in this EIS document are
based on the entire action. The proposed project will not result in a
cumulative impact that will result in considerable effects on the
environment.

No Rare, Threatened or Endangered Species or Their Habitats Would
be Adversely Affected By The Proposed Action

There are no known rare, threatened or endangered terrestrial species or
habitats of flora and fauna within the proposed project area. A marine
biological assessment was conducted as an element of the EIS
preparation. The findings of this study did not reveal any adverse impact
to rare, threatened or endangered species or their habitats by the
proposed project.

Air Quality, Water Quality or Ambient Noise Levels Would Not Be
Detrimentally Affected By The Proposed Project

Construction activities will result in short-term air quality and noise
impacts. Dust control measures, such as regular watering and sprinkling,

and installation of dust screens will be implemented to minimize wind-
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11.

12.

13.

blown emissions. Noise impacts will occur primarily from construction
equipment. Equipment mufflers or other noise attenuating equipment, as
well as proper equipment and vehicle maintenance, will be used during
construction activities.

The proposed project will reduce the water pollution caused by sediment
discharge entering the ocean fronting the Lahaina Watershed. In the long
term, the proposed project is not anticipated to have a significant impact
on air quality or ambient noise conditions. Long-term impacts on water

quality resulting from the proposed project will be positive.

The Proposed Project Would Not Affect Environmentally Sensitive
Areas, Such As Flood Plains, Tsunami Zones, Erosion-prone Areas,
Geologically Hazardous Lands, Estuaries, Fresh Waters or Coastal
Waters

The proposed project will help reduce the flood hazard within the
watershed area. The proposed project will not adversely affect any
environmentally sensitive areas, geologically hazardous, fresh or coastal
waters.

The Proposed Project Will Not Substantially Affect Scenic Vistas and
Viewplanes Identified in County or State Plans or Studies

Adverse effects to coastal scenic and open space resources and scenic
view corridors resulting from the proposed project will be mitigated by
landscaping and application of architecturally colored and treated concrete
where necessary.

The Proposed Project Will Not Require Substantial Energy
Consumption

The subject project will involve the commitment of fuel for construction

equipment, vehicles, and machinery during construction and maintenance
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activities.

However, in the context of the region’s overall energy consumption, the

project's demand for energy is not considered excessive, nor is it
considered substantial.
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List of Permits
and Approvals



The following Federal, State and County permits and approvals may be required

for project implementation:

Federal Permits

1.

2.

Department of Army Permits (U.S. Army Corps of Engineers), pursuant
to Section 404, Clean Water Act

Federal Emergency Management Agency (FEMA), Conditional Letter of
Map Revisions (CLOMR) and Letter of Map Revisions (LOMR)

State of Hawaii

1.

2.

Section 401 Water Quality Certification (Department of Health)

Coastal Zone Management Consistency Approval (State Office of
Planning)

Stream Diversion Works Permit and Stream Channel Alteration Permit
(State Commission on Water Resource Management)

State Work-to-Perform Permit (Department of Transportation)

Conservation District Use Permit (Department of Land and Natural
Resources)

National Pollutant Discharge Elimination System Permit (NPDES)
(Department of Health)

County of Maui

1.

B w0 DN

Special Management Area Use Permit (Maui Planning Commission)
Shoreline Setback Variance Approval (Maui Planning Commission)
Special Flood Hazard Area Development Permit

Grading and Grubbing Permit (Department of Public Works and
Environmental Management)

Coordination with the appropriate administering agencies will be conducted

during the EIS process and project permitting requirements.
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" Initial Public Information
Meeting of February 21, 2002



EH @ = ws

21, 2002

Prior to the preparation and filing of the EIS Preparation Notice, a public
information meeting was held to present the project’s design parameters and to
receive early input for EIS preparation purposes. The meeting was held at the
Lahaina Intermediate School Cafeteria with approximately 60 people in
attendance. Representatives of the County of Maui Department of Public Works
and Environmental Management, U.S. Department of Agriculture Natural
Resources Conservation Service, and the West Maui Soil and Water
Conservation District, along with project consultants, presented the project and
responded to questions and received comments regarding the proposal.

Notification of the meeting was made through letters sent directly to affected
landowners, community organizations and interested individuals. In addition,

notification of the meeting was made through local newspapers.

A summary of comments received at the meeting follows.

1. A number of meeting participants expressed concern regarding property
damage caused by the recent flooding in Lahaina. Concern was also
noted regarding the timeframe for plan implementation. The project
consultant explained that the EIS process is estimated to take about 15
months, with an additional 12 months to complete project permitting and
design. Construction would take about 12 months to complete.

2. Representatives of the WMSWCD explained that they have sponsored
temporary improvements to provide interim mitigation against flooding. A
temporary diversion channel was constructed in the vicinity of the
proposed Lahaina floodwater diversion channel on Kamehameha Schools’
land. The interim measure involved construction of over 2 miles of
diversion channel and utilization of 3 basins,one of which is the reservoir
above the former Wainee Village. These measures, although temporary
(until the proposed project is completed) helped to divert a good portion
of the recent storm flows.

3. WMSWCD representatives noted that maintenance of the interim
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measures will need to continue to ensure the furctional integrity of the
system. The work carried out for the interim im: ovements was funded
by government grants (319P) and matching privoie funds. Much of the
work done in constructing and maintaining the system is through volunteer
efforts.

Meeting participants expressed concern that the temporary measures
were not effective in preventing flooding in January of 2002. WMSWCD
representatives stated that they will work with landowners to clean up
debris basins to improve the functional integrity of the system.

Questions regarding drainage improvements in Lahaina town were asked
by meeting participants. Representatives of the Department of Public
Works and Environmental Management explained that the County's
Drainline “F” project is intended to take storm runoff from below the
proposed floodwater diversion system to an ocean outlet in the vicinity of
Maluuluolele Park. They noted that the Lahaina floodwater diversion
project will work hand-in-hand with the Drainline “F” project.

Meeting participants commented on the need for upland landowners to
implement and maintain best management practices for soil erosion
control, including the use of terraces.

In light of flooding incidents in 1997 and in 2002, the need for the project
was confirmed. In this regard, WMSWCD representatives confirmed that
construction funding is being addressed at this time. They asked meeting
participants to communicate with their congressional representatives to
request support for project funding.




Aencies and Organizations
Consulted in the Preparation
of the Draft EIS



PREPARATION OF THE DRAFT EIS

The following agencies, organizations and individuals have been consulted in the

preparation of the Draft EIS. Consultation with the listed Native Hawaiian

organizations will take place during the Draft EIS process in compliance with

Section 106, National Historic Preservation Act. In addition, NRCS published a

Notice of Intent (NOI) to prepare an environmental impact statement for the

Lahaina Watershed Flood Control Project in the Federal Register on April 22,
2002. The NOI was also published on May 8, 2002 in the Maui News and in the
Office of Environmental Quality Control, Environmental Notice. The agencies

and organization receiving copies of the Draft EIS pursuant to Chapter 343, HRS

are listed in Section A, below. The agencies and organization receiving copies

of the Draft EIS pursuant to NEPA are listed in Section B, below.

A. Agencies and Organizations Consulted Pursuant to Chapter 343,

HRS

3.

1. William Lennan
Department of the Army
U.S. Army Engineer District, Hnl.
Attn: Operations Division
Bldg. T-1, Room 105
Fort Shafter, Hawaii 96858-5440

2. Robert P. Smith 4.

Pacific Islands Manager

U. S. Fish and Wildlife Service
P.O. Box 50167

Honolulu, Hawaii 96850

Mary Lou Kobayashi, Director

State of Hawaii

Office of Planning

Department of Business, Economic
Development and Tourism

P.O. Box 2359

Honoluly, Hawaii 96804

Denis Lau, Chief

Clean Water Branch

State of Hawaii

Department of Health

919 Ala Moana Bivd., Room 300
Honolulu, Hawaii 96814
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10.

1.

Herbert Matsubayashi

District Environmental Health
Program Chief

State of Hawaii

Department of Health

54 High Street

Wailuku, Hawaii 96793

Peter Young

State of Hawaii

Department of Land and Natural
Resources

P. O. Box 621

Honolulu, Hawaii 96809

. Holly McEldowney

State of Hawaii

Department of Land and Natural
Resources

State Historic Preservation Division

601 Kamokila Blvd., Room 555

Kapolei, Hawaii 96707

Rodney Haraga, Director

State of Hawaii

Department of Transportation
869 Punchbow! Street
Honolulu, Hawaii 96813

Fred Cajigal, Maui District Engineer
State of Hawaii

Department of Transportation
Highways Division

650 Palapala Drive

Kahului, Hawaii 96732

Colin Kippen, Deputy Administrator
Office of Hawaiian Affairs

711 Kapiolani Boulevard, Suite 500
Honolulu, Hawaii 96813

Richard A. Fernandez, Chief
County of Maui

Department of Fire Control
200 Dairy Road

Kahului, Hawaii 96732

12.

13.

14.

15.

16.

17.

18.

19.

20.

Alice Lee, Director

County of Maui

Department of Housing and
Human Concerns

200 S. High Street

Wailuku, Hawaii 96793

Michael W. Foley, Director
County of Maui

Department of Planning
2200 Main Street, Suite 610
Wailuku, Hawaii 96793

Cultural Resources Commission
¢/o Maui Planning Department
2200 Main Street, Suite 335
Wailuku, Hawaii 96793

Glenn Correa, Director

County of Maui

Department of Parks and Recreation
1580-C Kaahumanu Avenue

Wailuku, Hawaii 96793

Tom Phillips, Chief
County of Maui

Police Department

55 Mahalani Street
Wailuku, Hawaii 96793

Gilbert Coloma-Agaran, Director

County of Maui

Department of Public Works
and Waste Management

200 South High Street

Wailuku, Hawaii 96793

George Tengan, Director
County of Maui

Department of Water Supply
200 South High Street
Wailuku, Hawaii 96793

Maui Electric Company, Ltd.
P. O. Box 398
Kahului, Hawaii 96732

Lahaina Town Action Committee
648 Wharf Street, Suite 102
Lahaina, Hawaii 96761
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21,

22.

23.

24.

25.

26.

27.

28.

29,

30.

West Maui Taxpayers Association
P.O. Box 10338
Lahaina, Hawaii 96761

Lahaina Restoration Foundation
695 Front Street, 2nd Floor
Lahaina, Hawaii 96761

Richard Meaney
General Manager

Puamana Community Association

34 Puailima Place
Lahaina, Hawaii 96761

Jeffrey Meirose

Land Planner/Land Manager
Kamehameha Schools

P.O. Box 495

Pa'auilo, Hawaii 96776

Mr. Kimo Falconer
Pioneer Mill

349 Lahainaluna Road
Lahaina, Hawaii 96761

Councilmember JoAnne Johnson
Maui County Council

200 South High Street

Wailuku, Hawaii 96793

Steve Lovelette
Executive Vice President
Amfac/JMB Hawaii, LLC
2530 Kekaa Drive
Lahaina, Hawaii 96761

Buddy Nobriga

Chair, West Maui Soil and Water
Conservation District

P.O. Box 1170

Wailuku, Hawaii 96793

Mr. Jim Riley
Launiupoko Associates
173 Hoohana, Suite 201
Kahului, Hawaii 96732

Mr. Glenn Shishido

State of Hawaii

Division of Forestry and Wildlife
54 South High Street

Wailuku, Hawaii 96793

31.

32.

33.

34.

35.

36.

37.

38.

Mr. William Shauney

Disaster Services American Red
Cross

1032 S. Kihei Road #B502

Kihei, Hawaii 96753

Terryl Vencl, Executive Director
Maui Hotel Association

1727 Wili Pa Loop

Wailuku, Hawaii 96793

Carolyn Nuyen
Lahaina Public Library
680 Wharf Street
Lahaina, Hawaii 96761

Akoni Akana, Executive Director
Friends of Moku'ula

505 Front Street

Lahaina, Hawaii 96761

Thelma Shimaoka, Community Resource
Coordinator

Office of Hawaiian Affairs

140 Ho'ohana Street, Suite 206

Kahului, Hawaii 96732

Vanessa Medeiros, District Supervisor
Department of Hawaiian Home Lands
Maui District Office

1063 East Main Street, Suite C-206
Wailuku, Hawaii 96793

Rose Marie Duey, Island Representative
Alu Like, Inc.

Maui Island Center

1977 Kaohu Street

Wailuku, Hawaii 96793

Maui/l.ana'i Islands Burial Council

c/o State Historic Preservation Division
State of Hawaii, Department of Land and
Natural Resources

601 Kamokila Boulevard, Room 555
Kapolei, Hawaii 96707
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Agencies and Organizations Consulted Pursuant to NEPA

Rueben Flores, State Executive
Director

Farm Services Agency

P.O. 50008

Honoluiu, Hi 96850

John Ewel, Director

Pacific Southwest Research Station
USDA Forest Service

1151 Punchbowl St., Room 323
Honolulu, HI 96813

Director, Office of Advocacy and
Enterprise

Room 1322, South Bldg

U.S. Department of Agriculture
Washington, DC 20250

Director

Office of Equal Opportunity
Room 102-W

U.S. Department of Agriculture
Washington, DC 20250

Lorraine Shin, State Director
Rural Development

1154 Waianuenue Rm 311
Hilo, Hi 96720

Division Engineer

U.S. Army Corps of Engineers
Building 230

Ft. Shafter, Hl 96858-5440

Directorate of Facilities Engineer
US. Army Support Command
Hawaii

ATTN: Environmental Management
Office

Fort Shafter, HI 96858-5000

Director, Ecology and Conservation
Office

NOAA

U.S. Department of Commerce
14th and Constitution, NW, Room
6117

Washington, DC 20230

9.

10.

11.

12.

13.

14.

15.

16.

Director, Honolulu Office
Community Planning and
Development Div.

Dept. of Housing and Urban Dev.
500 Ala Moana Blvd, #7-500
Honolulu, HI 96813-4918

Terence N. Martin, Chief

USDOI Transportation and Water
Resources Div.

Office of Env. Policy and
Compliance

1849 C St., NW, Room 2340
Washington, DC 20240

Robert P. Smith

Pacific Islands Administrator
U.S. Fish and Wildlife Service
PO Box 50167

Honolulu, HI 96850

Gorden Tribble

District Chief

U.S. Geological Survey

677 Ala Moana Blvd., Ste. 415
Honolulu, Hi 96813-5412

Commander

Naval Base Pearl Harbor
ATTN: Base Civil Engineer
Box 110

Pearl Harbor, HI 96860-5020

Coordinator, Water Resources
U.S. Coast Guard G-WS/11

U.S. Department of Transportation
2100 Second Street, SW
Washington, DC 20590

Director, Region IX
U.S. Environmental
Agency

75 Hawthorne Street
San Francisco, CA 94105

Protection

Environmental Protection Agency
Pacific Islands Contact Office
P.O. Box 50003

Honolulu, HI 96850
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17.

18.

19.

Senator Daniel K. Inouye

U. S. Senate

PJKK Federal Bldg.

300 Ala Moana Blvd. Rm 7325
Honolulu, Hi 96850

Senator Daniel K. Akaka

U. S. Senate

PJKK Federal Bldg.

300 Ala Moana Blvd. Room 3104
Honolulu, HI 96850

Representative Ed Case

U.S. House of Representatives
PJKK Federal Bldg.

300 Ala Moana Blvd. Room 5104
Honolulu, HI 96850







Comments Received During the
30-Day Comment Period for

the Environmental Impact
Statement Preparation Notice
(EISPN) and Notice of Intent
(NOI) and Responses to
Substantive Comments
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Teble 4-15. (Continued}
- Annual
U:;:“' Maintsnance Cost
- as % construct] Total Annuat
i Parcent Removal of TSS {ysars)® Construction Cost - ¢ cost) o et
‘Témmporary ~ Observed range: 8 .
. stabhization of ":;"‘; i:”:; "‘f"::‘-_, Average: NAP Straw mulch:
d!stumad area. sand: 025 ge: $1.700 pr acte Ranga: NA $7,500 par
- Range: $500 - $5,000 par acre  Relerences: None  acre
' 20% slops  50% slops Referances: Wisconsin DOT '
wood fiber @ 1500 biac 50-60% ~  0-20% cited In SWRPC, 1991;
wood fiber @ 3000 b/ac 50-85%  50-70% Washington DOT, 1890;
straw @ 3000 fb/ac  90-100%  05% Virginia, 1980
Sit-loam: Wood Wood fiber muich: i
20%slope  50% slope fiber  Average: $1,000 per acre o "
wood flber @ 1500 biac 20-60%  40-60% mukh:  Range: $100 - $2,300 per acre $3.600
wood fiber @ 3000 Bv/ac 60-00% 80-70% 0.33 Relsrences: Wast‘lng\on DOT, ::;300 per
straw @ 3000 ib/ac BO-85% 70-90% : 1990; Virginla, 1960 )
Silt-clay-loem: Juts netting: ’ ing:
- 10-30% A0-50% Average: s%.mo par acre ;tlnee 5’:;;‘ :)3,
_ slope slops Jute Range: $3,500- X
wood fiber @ 1500 blac 5% ~ ntiing: Ra(egr:nces: W:S:I‘I‘nog?o?l')g‘:;‘ acre
wood tibar @ 3000 b/ac  40% - 033 1990; Virginia, 1980 '
Jute netting 30-60% 20% '
straw @ 3000 Ib/ac 40-70% 20-40% Straw and jute:
wood chips 80-80% 50~60%: Aver‘:ge': sis 4660 per acre Straw and
@ 10,000 B/ac Range: §4,000-89,100 per acrs pory
rufch blanket 60-80%  50.60% Staw  Relerences: Washinglon DOT, $16.000 per
excalsior blanket 80-80%  50-80% and 1890; Virginia, 1980 ’ acre
mulliple treatment  90% 90% Jute: 0.33 )
(straw and Jute}
Rel ta Poliution Conirol
Agancy. 1988; Kay, 1983 cited in Goldman,
1986
Table 415, ESC Guantitative Effectl and Coat y
. Annual
Useful Maintenance Cost
- Lile {as % construction Total Annual
Parcent Removal of TSS (years)* _ Construction Cost cost} Cost
C0e% Average: $0.2 per #t° Average: 5% $0.20 per #
od range: 88% - 99% ' 2 {$11,300 per acre] Range: 5% $7,500 per
as: Minnesota Pollution Controt Range: $0.1 - $1.1 ' Relerence: acre
- Agancy, 1989; Pennaylvanla, 1983 cited In Retarences: SWRPC, 1991, SWRPC, 1991
USEPA, 1881 Schusler, 1987; Virginia, 1880
jAﬂor vagolallon éstablished- Average; $400 per acre -Average: 20% $300 per acre
“ Average: 80% 2 Ranga- $200 - $1000 pet acts Range: 15% - 25%
2, Observed mnge: 50% - 100% W DOT  Rel
" Refer: 868, 1005 cited in EPA, 1881; cned In SWRPC, 1891; Wisconsin DOT
Mlnnosola Pollution Control Agency, 1989; SWRPC, 19891; Goldman, 1986; cled in SWRPC,
"Obepts, 1984 clted In CHy of Austin, 1988; ) Virginia, 1980 1981; SWRPC,
Dolaware Dupanmom of Natural Resources, 1891
1888 .
After vogela!llm established- Average: $1,500 per acre Average: NAP $1,100 per
: t.90% 2 Range: $800 - $3,500 per acre Range: NA acte
gé: 50% - 100% References: Goldman, 1988;  References: None
Rel CS, 1985 cliad in EPA, 1891; Washington DOT, 1980; NC
Mlm\osola Poflution Control Agency, 1989 State, 1980; Schueler, 1987,
Gberts, 1994 ched in Cly of Austin, 1888; Virginla, 1880; SWRPC, 1891
Defawars Department of Natural Resources, :
1988
i

¢ Joideyn
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§ Table 416, ESC Quantitative Effectiveness and Cost Summary {or Sediment Control Practices
Design Usalul Annual Malntenance
Constraints or Lie Cost (as %
Practice Purpose Percent Removal of TSS  (years)* Construction Cost construction cost) :
Sediment Minimum drainage Average: 70% Less than 50,000 f° storage Avarage: 25% Less than 50,000 fi*
basin area = Observed range: 55% - 100% 2 Average: $0.60 per " Range: 25% storage 2
5 acres, Relerances: Schusler, 1980; slorage Referances: Denver $0.40 por #t” slorage
maximum Engle, BW and Jarrel, AR, {$1,100 per dralnage acm;!: COG cited in SWRPC, 570% pes drainage’.
drainage area =  1990; Baumann, 1980 Range: $0.20 - $1.30 per 1991; SWRPC, 1881 acre
100 acres
Greater than 50,000 ft* G"‘“" than 80, 000
storage 0 stomoe s
Average: $0.3 per i® $0.20 por h” slorage
storage 5900 peor dramaga
{$550 per drainage acre®) acre®
Range: $0.10 - $0.40 por #®
Helerences: SWRPC, 1981 )
Sediment M Average: 60% Average: $0.60 per it Average: 20% $0.70 per h° storags
trap drainage area = Observed range: (-7%} - 1.5  storage Range: 20% $1, 300 per drainags”
5 acres 100% ($1,100 per drai acre nl-‘ Roel Denver acre® T
+ Referances: Schusler, et al,, Range: $0.20 - $2.00 per f*  COG cited jn SWRPC,
19890; Tahoa Ragional Relarences: Denver COG 1931; SWRPC, 1981
Planning Agency, 1989; cited in SWRPC, 1891;
Baumann, 1990 SWRPC, 1991; Goldman,
1986
Finer Fabric M Average: 70% Average: $3 per lin ft Average: 100% §7perinh
i Fance drainage area =  Observed range: 0% - 100% 65  ($700 per drainage acre® Range: 100% 5550 per dfa'ﬂﬂw
» 0.5 acre por 100 sand: 60% - 99% Range: $1 - $8 per lin it Reforences: SWRPC,  acre®
$ foat of fence. Not siit-loant 50% - 80% References: Wisconsin DOT 1991
& to be used In sit-clay-loam: 0% - cited In SWRPC, 1951,
8 concentrated tiow 20% SWRPC, 1991; Goldman,
g areas, References: Munson, 1881; 1986; Virginia, 1991; NC
Fisher et al, 1884; Minnesola State, 1680
I Poliution Control Agency,
5 1989
3
<
©
8

o, range: 85%

ﬁo’emnce. Schusler, 1980

Table 4-15. {Continued) 2
3
Annyal -
Useful Malntenance Cost
e {as % construction  Total Annual
! . Percent Removal of TSS {years)* Canstruction Cost cost} Cost
0"30‘“" range: Average: $5 per iin ft Average: 20% $4perlinft
2 Range: $1 - $12 Range: 20%
Land Slops Reduction in Eroslon Referances: SWRPC, 1991; Referance:
1-12% 70% Goldman, 1988; Virginla, 1881 SWRPC, 1991
12-18% 60% .
18:24% - §5%
Addstmnaﬂy. it the. slope.steapness Is halved,
. whils other. taciors. are hsld constant, the soll
ptial decreases 2-1/2 times. {f both
R & and;léngth-are halved, the soll losa
" potential Is dacressed 4 times.
Ha’ c8s: Goldrhan, 1966; Beasley, 1972
: 85% . - Varles but typlcally fow Vatias but typically Vares but
low typically low

[ d.as length 6] construction projact (assumed to be 2 years).
Nmun! Cost, assume Annual Malritenance Cost = 2% of construction cost.

SBIMIDY UORINISUOS i



Table 4-16. (Continued) . :
8
2
. Design Useful Anni 3’
Consmln's or Life ug:: ?:‘:B,'Zam 2
Pmposa Percent Removal of TSS (years)® Construction Cost construction cost) Total Annual Cost §
Musj havp,sheet Avarage: 70% : Established from axisting Avarage: NA NA g
flow. ' Obssrved Range: 20% - 80% 2 vegetation- Range: NA ¥
Refsrences: Hayes and Average: $0 Rolerances: None “
Halrston, 1983 cited in Range: $0
Casman, 1800; Diaha et al, Reterances: Schueler, 1987
1989, cited In Glick et al.,
1891; Virginia Department of Establishad trom sod-
C tion, 1987; N i Averags: $11,300 per acre
Source Confrol Task Force, Range: $4,500 - $48,000
1883 cited in Minnesota PCA, per acrs
1988; Schusler, 1887 Relerences: Schuelsr, 1987;
SWRPC, 1991
ftvallabla
e estimated as length of iction project { d to be 2 years)

4l Annual J08t, asaurne Annual Maintenance Cost=20% of construction cost.
13 trap volurie = 1800 ctiac (0.5 inchies runoff per acre).

drainags area of 0.5 acte per 100 lest of lence (maximum allowed).

& dralhage area of 0.25 acte per 100 fest of barrier {maximum aflowed),

» soideysy

fﬁ Table 4-16. {Continued)
§ Design Useful Anpueal Mnima.name . .
K Constraints or Lile Cost (as % s
'§ Practice Purpose Percent Removhl of TSS  {years)* Construction Cost conslruction cost) . . Tatal Annual
[ Straw Bale  Maximum Averags: 70% Average: $4 per lin Rt Average: 100% $17 par.
§ Barier drainage area = Obiar?fed Range: 70% 0.25 {51,800 por drainage acre®  Range: 100% $6,800 per &
5 0.25 acre per 100 Refersnces: Virginla, 1980 - Range: $2 - $8 per lin ft Refarances: SWRAPC,  atre
- fest of barmier. cited in EPA, 1991 References: (oldman, 1866; 1881
'é’ Not 10 be used in Virginia, 1991
concantrated llow
areas.
Infet Protect storm Average: NA Average: $100 per iniet -~ Average: 60% $150 perintat - -
Protection drain Inlet. Cbserved Range: NA ] Aange: $50 - $150 Range: 20% - 100%
Relerencas: None Relerences: SWRPC, 1891; References: SWAPC,
Denver COG cited in 1991; Denver COG
SWRPC, 1991; Virginla, . cited In SWRPC, 1891
1991; EPA cited in SWRPC
1991
c Removes . NA Average: $2,000 each Avarage: NA® L
Entrance sediment from + Obumd Range: NA 2 nange $1,000 - $4,000 aqn'ga: NA $1,500
vehicles wheels. . None Goldman, 1986; Peferences: Nona v
NC State, 1980
With washrack: .
Average: $3,000 each §2,200 each’
Range: $1,000 - §5,000 ' . :
Relerences: Virginla, 1991
qh
d
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Plant Zone Map Adapted From
The Maw County Planting Plan

Tips From The Maui County Department of Water Supply
By Whater AUl Things Fimf Life

What and How to Plant in Your Area

indward Areas
Woarm to Hot Low Elevations

> Wet Wi

3

éWetter Low Areas Near Mountains
AWindward Coastal Salt Spray Zones
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Zone-specific Native and Polynesian plants for Maui County

Yellow
Zone 3

Type Seientiic Neme Common Name Height Spread Efevation Water req.
IZh Argemone glauca var, declpiens pua kala ¥ 2 sea to 3,000 | Dry to Medium
Sh Bidens maulensis ko'oko'olau T T sea fo T,000" | Dry fo Medium
iSh Bidens menziesi s8p. menziesi kooko'olau T T
Sh Hidens micrantha ssp. micraniha Ko oka olau T kil
Sh Chenopodium oahuense "aheahea, Bweoweo B sea fo fugher | Dry to Medium
Sh Dianella §andwacensvs “uki ) 2 1,000 o figher § Dry to Medium
Sh Gossypium fomentosunm mao, Hawaian colton T B 363 1o 1,000 Dry 1o Médivm
R Redyolis spp. a0, pilo T pi 1000 16 3,000 | Dry To Wet
Sh [ipochaetla lavarum nehe k) kil s6a 15 3,000 Dy 1o Medium
Sh Usteomeles anthyWiditola "Olet, eliehe LY 5 563 163,000 Dy 16 Medium
5h T1Scaevola sericea naupaka, naupaka-kahakal [} 4 sea to 1,000 iy t6 Medium
Sh Senna gaudlm kolomana ) 5 sea o 3,000 Iy 6 Medium
Sh Solanum nelsoni "akia, beach solanum 3 3 seéato 1,00 Dy To Medium
Sh Slyphehia lameiameias pukiawe 3 § 10007t ighar | UFy © Mediom |
Uitex rotundifolia poninaning 3 T 56316 1.000  JDry fo Medum
h Wiksiroema UVa-Ursi kKauaiensis kauaienaisy akia, Molokal ogmanthus T
SR-Tr | Broussonela papyriera WauKke, paper muiberTy g & 565 to 1,000 {Diy o Medium
SR 1T | Myoporum sandwicense iaio, Talse sandatwood 10 i) Seatohigher | OFy To Medrm |
BRI | NGloichium sandwicense Kot T N 5835 3000t Oy 16 Mediom |
FTT " {Ucdonaea viscosa A & L seaToFigher | DFy 1o Medum |
r Alsurites moluccana ~{candlenut, kukui 50 it $ea to 3,000 edium to Vve!
T7 CW Kaman, alexandiian faural B .o S8 16 T000 | Mediurm o Wet
¥ Canthum odoralum AlGRa's, 'ohe's, walahe e 17 7 %8s T5 3000 Dry 16 Medium
TP Cordia subcordata ou U 25 gealo 1,000 jDryloWe
T DiGspyros san0wicensis atia 7 115 563 16 3000 |0y 16 Medium
17 Erythtia sandwicensis WHTWITT 20 20 §ea to 1,000 Dry
T mmﬁmﬁm [oRla lefiua -~ 25 5 583 to 1,000 Dy (6 Wet
Yellow
Zone-specific Native and Polynesian plants for Maui County Z one 3
TIYPE: F Ferm G Grass Gr Ground Cover Sh Shrub P Paim S Sedge Tr Tree V Vine
Type fant
- yp! o nudmsnmenhﬁc Name e — ku'aCommon Name 1.Helght - .Spread Elevation Water req.
G Colubrina asiatica CTETERERT) 5 10 sea to3.000° JDryto :vvfl
G Eragrostis monticora kalamalo T o :ea :o ;.Ogg i :0 Me;
G Eragrostis vanabilis T e T o s:: :Z 3'8 . gg ‘: M: d::':
A e L o
- S ' 0:5 4 sea fo 1,000 | Dry fo Medium
y ‘oides var. laehiensis | akoko Z kd §éa to 1,000 | Dry fo Meditm |
Gr Tressa truxiensis cressa 1R} T seafo 1‘000' Dy fo Medium
Gr Heliolropium anomalum var, argenteum inahina ku kahakar 1. 7 sea to 1:000' Dry fo Mediom
Gr ipomoea luboides Hawaiian moon Tlower, "uala T L sea fo 3,000 Dry to Medium
Gr- Jacquemonua ovaliloha 55p. sandwicensis [pa'u 6 hilaka 0.5 [ Sea 16 1,000 Dy 6 Medium |
Gr Lipochaela integrifolia neha 1 6y S5 g 100" Dy o Medium |
Gr Peperomia leplostachya "ala'ala-wai-nia 7 7 S6a 16 3.000 Dry To M&dium
Gr PlUmbago zeylanica e'e i
Gr Sesuvium podulacasirum "akulikuli, Sea-pursiane [1X:3 i $8a to 1,000 Dry o Wet
Gr Bida fallax ] "Tma (18§ el seato 1,000 Dy o Medm |
Gr Tephrosia purpurea var. purpurea auhuhu A o sea o 1,000 Dry to Medium
'Gr- Sh jFiibiscus calyphylius g Ta'6 hiau hiele, Rock s hbiscus T Py $6a 16 3,000 Dy to Medium
IGr- Sk {Lipachaeta rocki niehe T 7 $6a 1o 3,000 Dy to Medium
IGr - S [Cipochaeta succulenta niehe T 5 Sealo 1,000 "Dy foWet |
[GF-Sh§Lycium Sanowicense "ghelo-Kal, ‘a0 ae T 7 $83 1o 1000 [ Dy 6 Mediurs |
P Co6cos nuciera coconal, o 00 ki) Sea o 1,000 | Dry 1o Wel
P Priichardia Rllabrandn ToUI, Tan paim 25 15 Sea to 1,000 Dry fo Wet
5 Warscus Javanicus marsh cypress, "afﬁu"iwa 05 (%4 s6a to 1000 1 Dry To Medium




Zone-specific Native and Polynesian plants for Maui County

Gr Ground Cover

Blue

Zone:4

F Fern G Grass Sh Shrub P Palm S Sedge Tr Tree V Vine
Type Scientific Name Common Name Height T Spread Elevation Waler req.
F Psilolum nudum moa, moa kula T 17 sea to 3,000° | Dry to Wel
F Sadleria cyatheoides “yamau, amaumau
G Colubrina asialica anapanapa T 10 sea fo 1,000 | Dry to Wet
G Eragroslis monlicola TIkalamaio EA 2 seato 3,0007 jDry fo Medium
[£3 Eragroshs vanabilis “T'emia-loa T z 565 16 3,000 Dy o Medum |
G Fimbrislylis cymosa ssp. spathacea Thau u'aki aKi limbHs [oR:H T sea lo 1,000 [[Dry 16 Medium
Gr Chamaesyce celasiroides var, laeniensis | akoko 3 3 sea 1o 1,000 [Dry 16 Medium
Gr Ipomoeéa fuboldes Hawallan moon Tlower, 'uala T 1T sea to 3,000 | Dry fo Medium
Gr Jacquemontia ovailolia ssp. sanawicensis §pau o hiiaka [1X:4 5§ sea lo 1,000 §Dry (o Medium
Gr Uipochaeta infegrifolia nehe T |4 sea lo 1,007 Dy o Medium
Gr Peperomia leplostachya ala'ala-wal-nul i T sea (o 43,0007 Dry o Medium
Gr Flumbago zeylanica e 1
G S Talax "TiFia 05 T 58516 1000 | Uy To Medium |
Gr Tephrosia purpurea var. purpurea Enam A b seato 1,000 | Dry fo Medium
Gr-Sh  |Hibiscus calyphyllus ma b hau hele, ROcK's hibiscus J Z sed to 3,000 Dry To Medium
[Gr - Sh JUipochaela rocki fiehe T b §84 16 3,000 "} Diy to Medium
Gr-5h jCpochaeta succulenla nehe 2 5 Sea 16 1,000 Dy to Wet
P Tocos nuciera coconut, niu 100 307 sea to 1,000 Dry to Wet
P Priichardia arecina To'uli, hawane L1} 10 100076 3,000 [ Dry to Wet
P Prichardia foroesiana To'utd iy
[ Priichardia hillebrandn To'uly, Tan palm 5 15 seafo 1,000 ¢Dry fo Wel
S Mariscus javanicus marsh cypress, ahuawa {2y 0.5 sea o 1,000" §0Dry fo Medium
ISH Argemone glauca var, decipiens pus kala T T sea o 3000 | Dry fo Medium |
'Sh Kiiemisia aushialie "Bhnahing r 3 seato 3,000 | Dry To Medium
Yellow
Zone-specific Native and Polynesian plants for Maui County ZO ne 3
Type Sclentiic Name Common Nama Height Spread Elevation Water req.
Tr Morinda citrifolia indian mulberry, noni 20° 15 sea to 1,000 Dry to Wet
Tr F{ésm keshl 15 15 sea to 3,00 Dry
T Nostagis sandwicensis plapua 14 £1:y T 16 3,000 [ DFy To Mediom |
Tr Pandanvs [ecionus hala, puhala (HALELIST) kL3 iy S6ato 1000 [DFy To Wel
T PIEGHE16 BUWBNENSIS Talapeps T2 ' —
TP Rauvollia SanowiCensis (ET) Pl 15 $63To 3,000 | Dry o Medium |
TY Reynoldsia Sandwicenars "oFe makal ‘ B Vil piny 100016 3,000 {07 -
Tr Tantalum eliplicum . coastal sandawood, Ti-ahi B ) Seato 3,000 Dy to Mediom
TF Yhespesia popuinea iy KIij 30 §6a 10 3,000 Oty 1o Wet




Zone-specific Native and Polynesian plants for Maui County

Blue

Z_gﬂe 4

Type Sclentilic Name Common Name Helght § Spread EiéW Water req.
Tr MNaestegis sandwicansis olopua 5 15 1,000 to 3,000° { Ory to Meadium
T Pandanus teclorius Fala, puhala (HALELIST) 35 25" sea 1o 1,000 jDry To Wet
Tr Pléomele auwaniensis halapepa 20
Tr Rauvollia sandwicansis Fao Fiy 15 S6a o 3,000 [UF 6 Mediam |
Tr Tantalum eMlipticarn toastal sandalwood, W-ahi B [ Sea 10 3,000 J Dry to Medium
Tr Sophora chrysophWa mamane 15 15 1,000 16 3,000 f Medium
Ir Thespesta populnea milo 30 30 sea fo 3,0007 Dry to Wel
\ Alyxia ohvitormis Talle Vine s6a 1o 6,000 | Medium to Wet

Zone-specific Native and Polynesian plants for Maui County

Blue

Zone 4

_Type Scientiic Name Common Name Heignt | Spread Elevation Waler req.
h Arlemisia mauiensis var. diffusa Maul wormwood, ‘ahinahing 2 3 1,000 to higher | Dry to Medium

B i Bidens hillebrandiana ssp. hilebrandiana  §ko oko olau T 7 sea fo 1,000 {0y 16 Wet
(Sh™ " {Bidens menziesh S5p. MENnzZies Ko'oko oau T K
8K Bidens micrantha ssp, micraning kGokoolau T T
Sh Tordyhne TTuhcosa (A [
<h Dianella sandwicensis Ukl . il 7 1000 1o Figher | Dry 1 Mediam |
Ed Uipachasta favaram nehe T ¥ séa to 3,000 [ DFy 1o Mediam |
Sh sleomeles anthyllidifolia "ulei, efuehe Y [ sea o 3,000 Dy To Medium
Sh Scaevola sericea naupaka, naupaka-kanhakal [} ) sea to 1,000 Dy 16 Mediurm
TR [ Solanum nelsont "aKia, beach solanum T k] Sealo TOU Dty ©o Medium |
'SR | Styphelia fameiamerae pukiawe & & 0006 igher | Dfy 16 Mediom
Sh Vitex rotundnolia pomnanina Ky I3 sea 16 T000 Dry 16 Mediom |
Sh Wiksfroemia uva-ursi kauaiensis kauaiensis| akia, Molokai osmanthus
SR-Tr | Broussoneta papyniera wauke, paper mulberry Y -4 Seato 1,000 [ Diy o Medium |
Bh-Tr  [Mycporum sandwicense Tialo, 1al5e Sanaamwood 10 o seaTo Tigher | Dy 1o Mediom |
Bh-Tr | Nololfichium sandwicense KOl g L} sea o 3,000 Ury T Mediun
ISh-TT Dodonaea viscosa @ani -3 i a3 o Figher | OFy ©© Mediom
Tr Acdcia koa ¥oa B0 00T A0 80 [ 1,500 3,000 | Oy 6 Medium
Tr Aeuries molucéana andienut, Kukui 50" i) 563 10 3,000 WMediurm to Waet
Tr Calophylien mophyllum. Kamani, alexandrian taurel [ A sea o 3,000 WMediurm o wWet
7 Canthiom odoratum Klahe's, ohe'e, walahe 8 17 L 563 10 3,000 Diry o Medium
v Charpenticra obovata i3
Tr Cordia subcordala ou 0 25 sea fo 1,000 Dry fo Wet
T Diospyros sandwicensis ama i L SeaTo 3,000 | Dy o Medium
Tr Hibiscus Turcellalus ‘akiohala, hau-hele -
Tr Weliosideios polymorpha var, macrophylia jonra lehua 75 iy S6a fo 1,000 Dy To Wel
TF Mornda Greis Tidran TlGerry, Ao 20 15 segleToor oW Wel |




Zone-specific Native and Polynesian plants for Maui County

Purple

Zone 5

Type Sclentiic Name Common Neme Height | Spread tlevation Water req.
Sh Hedyotis spp. au, pilo 3 2 1,000 1o 3,000} Ory o Wet
(SR | Uipochasta laverum fehe kj T s6a 10 3,000 Uy o MeBW
Sh Usieomeles anthyllidifola Il elushe T B sea 1o 3,000 Dty lo Medium
Sh Scaevola sericea nBupaka, naupaka-kanakai i [: sea fo 1,000 Dry to Medum

i Senna gaudichaudi ~Tkolomana 5 5 se3 16 T 000 fUy To Medium |
SR Sorfanum nelson "akia, beach solanum ky T soa 1o 1,00 Oy o Medium
PSR~} Vilex rotunidiolia poRnahing k) T saaTo 1,000 | Dry fo Medium

RElFGamTa Gva-ursT Kaualensis Kaualensia| akia, MoloKal asmantiius
TY7 T {Myoporum sangwicense ~Ihalo, Talee sandaiwood 10 0 sea o Tighar — {Dry 1o Medim |
BH-TT Dodonaaa vIscosa wanT 3 L) sea fo higher WKVEHWF"::

T Alsurites monccana candienut, Kukul 50 507 568 (o 3,000 [Medium fo Wel

T ColophyWam nophytom | [Kamani, atexandnan faurel BU T S5 15 3000 [Mediuom fo Wel
1 Tordia subcorgals kou 3 by séa fo 1,000 Dy 1o Wel

F Hibiscus furceliatus akiohala, hau-hiels 3
T [Moermoa cirtona dian mulberry, noni 20 15 555 1o 1000 [ Dy to Wel

T Pandanus fectorius Fiala, puhala (HALELTST) 35 25 sea o 7000 | Dy 1o Wel

T Thespesia populnea o 30 30 §ea 10 3,000 w

Tpomoea pes-caprae Beach morning glory, pohuehue 1
i
Zone-specific Native and Polynesian plants for Maui County
IYPE: F Fern G Grass Gr Ground Cover Sh Shrub P Palm S Sedge Tr Tree V Vine
Type Scientiic Name Common Name Height § Spresd Elevation Water req.
G Colubrina asiatica ‘anapanaps 7 0 seato 1.0=OO' Dry to Wet
G Eragrostis vanabilis ‘emo1os T T §8a 1o 3,000 Dy 16 Medium |
G Fimbristylis cymosa 8sp. spathacea  jmauuaki akl imbrsiyls U5 T §6a 16 1,000 Dry to Medium
or Boerhavia repens slena (X T S5 16 T 000Dy To Mediom
Gr Chamaesyce celastioldas var. laghiensis  § 'akoko vy cim sa5 T TOU0 Dy To Migdiom
Gr Cressa truxmansis creasa - [¢X:) T sea to 1,000" Uiy 1o Medium |
Gr Heliolroplum anomalurn var, argenteum  minahing ku kanakal i i seato 1,0000 D1y lc Medium
Gr Jacquermbniia ovahfolia 8sp. sangwicensis Jpau o hiiaka [¢X:30 (4 sea o 1,000 |y fo Medium |
Gr Tipochagta infegriona fiehe T 5 séa 1o 1,007 Oy To Mediom ¢
Gr Sesuvium poriulacastrum "gkulikuli, sea-pursiane o o Sea o 1000 Oy foWel |
Gr Gida Taliax "fiima 0% k) sea fo 1,000 { Dry fo Medium
Gr Tephrosia purpurea ver. purpures auhuhu 7 A sea o 1,000 Dry o Medium |
Gr-5h [Hibiscus calyphyllus "W hiau hets, Rock's ibiscus T Z sea (0 3,000 Dry to Madium
G- Bh  §Lycium sandwicense ‘Ghelo-kal, 'Beae Zz 2 seato 1,000 | Dry to Madium
P Tocos nucifara coconut, niv 100 0 sea to 7000 [ Diy to Wel
= Priicharaia hillebrandi To'Ulu, Tan paim 75, 5 sea e To00 Oy lowel
Wariscus javamicus {marsh cypress, ahu'awa [y 1A} SeaTo 1,000 0Oy to Madiom |
(Sh Argemone glauca var. dacipiens fpua kala ki b4 sea o 000 Dy oWediom |
iSh™ Arlemisia ausiralis. “Tahinahing 2 ky sea (6 3,000 Diy To Medium
= oidsns Febrandiana sep, Aebrandlana  JKoGKo oy T Z eaG 1000 Dy ToWel |
(SF " TBidens maulensis [Fooko'olau T K seaTo T000 Ty to Medium |
IR Chenopodium oahuense "aheahon, 'aWB0Weo (- 63 To Figher | Dy fo Mediom |
Dianella sangwicensis KT T 7 1000 1o Righer | Dy 1o Medium
SR [ Goseyplum tomantosum ao, Hawanan coffon 5 B S84 To 1,000 [ Ory fo Medium




[DO NOT PLANT THESE PLANTS 11l

Common name Belentiic name Plant family
e Jasmi Aumi Oleacoas
- Arhroslema cilialum Melaslomalaceas
s30lis rolundilolia Melasiomalaceas
Erigeron karvinsk Asleraceae
tucalyplus robusla Myrlaceae
edychium garanerianum Zingiberaceae
Jufcus |am'olms Juncacead
Lophaslemon conferlus Myriaceae
Mednilla cumingi Melaslomalacea
o Medinilla magmirca Melaslomalaceae
Melastomalaceae

Medinilla venosa

Malasioma candidum

Melasiomalaceae

Melnig minuliflora

Poaceae

Olea europaea

Oxyspora paniculala

Melaslomalaceae

Panicum maximum Poaceae
Faspalum urvilfel Poaceae
Passillora edulis Passillaracean
Phormium {enax Agavaceae
Pihus (aeda Pinaceae
Prosopis pallida Fabaceae
T g(:;glepns glomerala Melaslomalaceae
omynus lomenlosa Myrlaceae
Schalllara aclinophylia Araliaceae
SyZyqium lambos Myrlaceae
Agsiralian blackwood Acacta melanoxylon Mimosaceae
Auslralian free lein Cyathea cooper! Cyalheaceae
Auslralian lree Tern Sphaeroplefis coopen Cyalheaceas
5_5? Br's fick, Spanigh needle Bidens pilosa Asleraceae
alilormia grass Brachiaria milica Poaceae
Chinese banyon, Maylayan banyon Ficus mirocaipa Moraceae
Chinese violel As*s asia nangelica Acanthaceas
Chistmasberry, Braziian pepper chinus terebinthilolius Anacardiaceas
Formasan koa Acacia conlusa Mimosaceae
German ivy Seneclo mikanioides Asleraceae
Japanese honeysuckle Tonicera aﬁomca Capriloliaceas
osler's curse Chdar'n'ﬁi ifa Melaslomalaceas
Lanfana Lanlanacamara Verbenaceae
Mauriius hemp urcraea Joelida Agavaceae
Mexican ash, tropical ash raxinus uhdei Oleaceas
Mexican Iulip poppy unnemannia fumarniona Papaveraceas
ules fool, Madagascar free fern Angiopleris evecla Maratliaceas
ew Zealand laure] karakaranul Cotynocarpus Taevigalus Corynocarpaceae
ew Zealand lea Leptasparmum scop Myrlaceae
Pampas grass Corladeria jubala Poaceae
Panama rubber Tree, Mexican rubber fres Y Casltifloa elaslica Moraceae
Shoebullon ardisia Ardisia elliplica Myrsinaceae

banana poka Passillora mollissima Passilloraceas

% _ _

I DO NOT PLANT THESE PLANTS !!I]

: Common neme clantific name Plant family

: hiack wallle Acacia mearnsii Mimosaceas

B blackberry Rubus argulus Rosaceas

i Blue gumi ” Euicalyplus globulus Haceae

bocconia Bocconia frulescens apaveraceae

M broad-leaved cordia Cordia glabra Graqinaceae

i broomsedge, yellow bluestem Androlp_ioﬁcn virginicus Poacea

3 bulfelgrass Cenchrus cillaris Poacan

i bullerly bush, smoke bush jBuddleja madagascarlensis Bucd_lo_zlxg&eae
cals claw, Mysore Ihorn, wail-a-bil Caesalpinia decapelaia Caesalpiniaceae

B common ironwood Casuaring eq ifolia Casuarinaceag

i common velvel grass, Yorkshira fog Holcus Tanalus Poaceae

B Tiddlewood Cdﬁarexﬂum spinosum Verbenaceaa

. fire lree, Taya lree Myrica faya Myricaceae

v forybower larodendrom [aponicum Verbenaceas

H \airy cal's ear, gOSMOIe Hypochoeris radicala Asleraceae

haole koa Leucnena leucocephaia Fabaceae

. vy gourd, scarlel-fruited gourd Coccinia grandis Cucurbilaceae

. uniper berey leﬁarexyium caudalum Verbenaceae

" k’éﬁj‘imower Gravillea banksii Proleaceae
klu, popinac Acacia larnesiana imosaceae
fogwood bloodwood tree Haaemaloxylon campechianum C ip )
loguat Enoﬁoityjﬁmmca Rosaceas
meadow ficagrass rharta slipoides Poaceas
melaleuca Melaleuc Pumguenenﬂa yriaceas
miconia, velvel Teal Miconia calvescens elaslomalacead
narfow-leaved carpelgrass Axonopus fissHolius Qgaceae

i cleasler Elaeagnus umbellata Tagagnaceae

orienial mangrove Bruguiera gymnorihiza hizophoraceae

: padang cassia Cinnamomum burmanil [auraceae

i paimgrass Selaria palmifolia 0gceas

' earl flower Heleroceniron sublipinervium Melaslomalaceae

o uinine liee Cinchona pubesens ubiaceae

i salin Jeal, caimiio Chrysopﬁyhum‘olnviforme apolaceas

b sikwood, Queensland maple Flindersia brayleyana ulaceae

SiIKy Gak, silver oak Grevillea robusia roleaceae
sirawberry guava Psidium caflleianuim yriaceas

. swamp oak, sallmarsh, longleal itonwood __ ] Casuarina ?lauca Casuarinaceae

¥ sweel vernalgrass Anfhoxanthum odoratum Poaceas
ree of heaven Allanthus alllssima Simaroubaceae
rumpellree, quarumo Cecm%la ‘oblusifolia Cacropiaceae
while gmaer adychlum coronarium Zingiberacese
fwhile moho ellocarpus popayanensis Tiaceae
yellow ginger edychium Nlavescens Zingiberaceae
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