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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 |



/

' nlet Basin

Section A I

Remforced Concrete Channel

Sediment
‘ Basin Sediment '
\ Grass.li l;asm / %ﬁinforfed Concrete
rass-line anne
/ S \\\ Diversion 4 -
N \ v /\ /./ .
| ———— A NS Section C
NN
X sh

Section B

-
'

Dahainaju a Road

1
&
' ‘ P Gra g
P o , : VS Sxte of Diversion / %
; Former Wainee), \ 4 i
| W 3
. ’ 2
' R

" Village

Sediment
Basm

Basin Outlets

Section D

‘7 L 3 l;
/R Debns ‘
Remforced asin
Concréte ﬂ l '

Existin
\-\//-—\uamanga:’
Channel ’

Section E l,/

Grass-lined .
Diversion |, Sediment
-/~ . Basin
Second Outlet with
Highway Culvert
NOT TO SCALE

Lahaina Watershed Flood Control Project
Reference Map for Sections

Source: USDA, Soil Conservation Service

Figure 3

N

Prepared for: County of Maui, Department of Public Works and Environmental Management

MUNEKIYO & HIRAGA,

INC.




Seétion A: Concrete Channel
Below Inlet Basin

Section B: Grass-Lined
Diversion

Section C: Concrete Channel Along
Wainee Reservoir

*All Views Upstream

Source: USDA, Soil Conservation Service

Figure 4 Lahaina Watershed Flood NOT TO SCALE

Control Project
Flood Diversion Channel Sections

Prepared for: County of Maui, Department of Public MUN
Works and Environmental Management




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




Concrege 4

s

oncrete Apyrq, Ele

o C€ ADron Eley, 5

V. LETTT

3
{
Certified Shoreline i Rock Riprap
i
¢
Mean Higher Certified Shoreline
High Water Line
Source: USDA, Natural Resources Conservation Service
Figure 6 Lahaina Watershed NOT TO SCALE

Flood Control Project
Second Outlet Location in
Relation to the Shoreline

Prepared for: County of Maui, Department of Public MUNEKIYO
Works and Environmental Management

HIRAGA, INC,




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.
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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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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

o



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-
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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 sedim<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>